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GENERAL INDEX. 


(Illustrated Subjects are Marked with an Asterisk afler the Number of the Page.) 


А 


A.C. Б. Machinery, Ltd., Concrete Mixer, 509° 

Att; Prof. A., the Late, 446 

Abrasives, Corundum and Garnet, Canadian 
gore’, Properties and Uses, 29 

— Siliceous, in Canada, Report, 519 

Abutment Towers, Sydney Harbour Bridge, 
Peien and Construction, 467% 

Acceptance Tests, International, Steam Tur- 
tines, 709 


Accidents : 


Boiler Explosions, Board of Trade In- 
quines, 352, 518 
— Failures, Report on, 386 
Dam, st. Francis, Los Angeles, Failure 
of, 414%, 4529, 547, 580, 044 
Explosion, Bitumen-Laid Cable, Royal 
Institution, 30 
— Биг. see Boiler Explosions and 
PARAGRAPH INDEX 
Phoszene, Escape of, at Hamburg, 668 
Railway Accidents, Sevenoaks and Веаг- 
sted, Southern Railway, Reports, 138 
Safety Precautions, Economie Value of, 77 
Shipping, Vessels Lost, 372 
Areninuistors, Electric. See Electric 
— Hydraulic, Willianis-Janney Pump, 288% 
Velucles. See Motor Truck 
Acetylene and Welding Assocfation, British. 
Атокепопз Welding of Stainless Steel, by 
H. Bull and L. Jonnson, 478 
— Welding. See Welding 
Acid Process, Extraction of Alumina, 375 
Ал, Gramophone Sound-Recording and 
Su Apparatus, Progress, 400* 
= Ули Transmissi і 
ер ission through Building 
Aetivated Зе. See Sewage 


Acton Overhan] Works, London 
А я Underground 
PAD S., on баз Sorption in Flotation, 818 
Е 0 0 See Presidential Address 
: “tration о есітісі 5 и 
ii 'axinza, 737 n o oe 
iiralty Engineering Laboratory, Е 
у ^e У ;xperi- 
luental Inves Á j 
407, 125,16 1908, „ 
Habana! Work, Pre-War and present 
(~, UN, | 
~ Se also Warships 
чч Navigation. See Aeronauties 
ж. пре Пета, See Propellers under Aeronautics 
“irvey of Rio de Janeiro, 486 
— Nitveyinz, Photog ic, i 
m | graphic, Treatise on (Re- 
assert See Aeronautics 
Аегостеће Light Concrete, 700 
a Ne. See Aeronautics 2 
deri names. Sce Aeronautics 
: 0 Royal. High- Steed Heavy 
| „папе. Бу H. В. Taylor, 329: The 
Belt 0 Pitch Alrserew, by Dr. H. S 
ele-shaw, and T. E. Beacham, 489% ^^ 


Aeronautics : 


Aerial Survey Of Rio d Ы ny 


Aerodynamics in Aer 
Че), 371 
— Behaviour of C 
қ тиш 644 
Aeroplane Desi 4 
3j 
| 5 то Sea Мапе (below) 
ue and Aeronautica] Progress, 


орјапе Design (Re- 
urved Bodies іп Air 


— Stream, 
Te Behaviour of Curved Bodies 


"talt-Apprentice Training Scheme. 263 
‘Courageous "" 927% 


» Work of British Cor- 


о, Steel for 
Ш лата! Warfare (Re nd 
ETTER, 771 


‚ Des 
tion, 437, 4574 pus 1255 Construc- 


ree, ода ing Scheme, Royal Ан 


(Review), 692. See 


Aeronautics—-continued. 


Aviation in United States Navy, 88 

Busk Studentship in Aeronautics, $87 

Civil Aviation, Position and Prospects, 325 

— — in Russia, 172 

— — Southampton as an Air Port, 809 

— — See also Airships (above) 

Croydon Aerodrome, Wireless Equip- 
ment, 190* 

Engines, Petrol, Aeroplane, Alr-Cooled, 
Heat Control and Increased Output, 
778 

— — Aeroplane, Development of, 633%, 
752. See 727 

— — Aeroplane, Napier-Lion, for Schnei- 
der Trophy Race, 632* 

— — Acroplane, Racing Types, Increase 
in Power, Speed and Compression 
Ratio, 033* 

Propeller, Aerial, Varfable-Pitch, Gloster 
Hole-Shaw Beacham 489“ 

— Model, in Air and Water, Comparisons, 
409 

Research, Aeronautical, and the Air Esti- 
mates 325 

Royal Air Force, Education in, 263 ; Esti- 
mated Expenditure, 325 

Russia, Commercial Aviation in, 172 

Seaplane Flight Round Africa, Sir А. 
Cobham, 740 

Southampton, Use as Air Port, 809 

Survey, Аепа!, of Rio de Janeiro, 486 

Surveying, Aerial, Photographic, Treatise 
on (Review), 141 

See also PARAGRAPH INDEX 

Aeroplanes, See Acronautics 


Africa, East, Trade and Commerce of, Report, 


— Northern, Report on Trade and Transport 
Facilitles, 130 

— River Congo, Proposed Water Power De- 
velopment, 685 

Agreements, Labour. See Labour 

Agricultural Hall. See Exhibition 

— Machinery Industry, Position and Prospects, 
324 

— — Tendencies іп, 778 

— Motors. See Engines ; Motors; Tractors 

— Tractors. See Tractors 

Agriculture, Electricity in (Review), 693 

— Hydraulic Traction Dynamometer for 
Ропа па, 535% 

— Nitrogenous Fertilisers, British Investiga- 
tions, 643 

— Use of Machinery in, 811 

— See also Irrigation and PARAGRAPH INDEX 

Agua Fria River, Arizona, Multiple-Arch 
Dam, 159* 

Air. Atmospheric, Tonisation of, 546 

— Compressed. See Compressed Air; Pneu- 
matte 

— Compressor, Hand-Operated (Reavell & Co., 
Ltd.y,222* 

— — Rotary, Rolling-Drum Type (Reavell & 
Co., Ltd.), 222* 

— Coolers, for Turbo Generators, Trenton 
Channel Power station, 606* 

— Ejectors, Two-stage, Metropolitan- Vickers 
Electrical Co., Ltd., 659% 

— Estimates and Aeronautical Progress, 325 

-- Preheaters, Howden-Ljungstrom, Shanghai 
Power Station, 685 

— — Marine Boilers, Advantages, 323. See 
LETTER. 351 

— Pump. See Pump 

— Screws. See Propellers under Aeronautics 

— Stream, Behaviour of Curved Bodies in, 644 

— ӛсе also Atmosphere 

Aircraft Carriers. See Aeronautics 


Aircraft Operating Со.. Ltd., Aerial Survey of 
Rio de Janeiro, 486 

— Зее Aeronautica 

Airships. See Aeronautics 

Alcohol, Power, from Vegetable Matcrials, 
Report on, 78 

Algeria, Economic and Commerical Conditions, 

Report, 130 

Alignment Charts, Flow of Viscous Liquids 
through Pipes, 498% 

Allen, J., & Sons (Oxford), Ltd., Hand Barrow 
with Creeper Track, 224% 


Allen, W. H. Sons & Со. Ltd., Turbo- 
Generators, H.M.S. ‘ Rodney," 315%; 
Diesel-Engine Generating Sets, S.S. 
Duchess of Bedford,“ 672% 

Allgemeine Elektrizitats Gesellschaft, Klingen- 
berg Power Station, 55;  Threc-Phase 
Motor, 329* 

Allibone, Dr. T. E., on Zirconium Alloys, 315 

Allowances in Machine Work. See Gauges; 
Gauying 

Alloys. See Metallurgy; Microphotographs ; 
PARAGRAPH INDEX 

Alpine Cloud Forms, 510 

Alsace-Lorralne Railway Workshops, Liquid 
Oxygen for Cutting and Welding, 6042 

Alsop-en-le-Dale Quarries, Petrol Shunting 
Locomotive, 8* 

Alternating Current. See Electrie 

— Stress. See Tests (Materials) 

Alternators. See Generators, Electric ; Turbo- 
Generators 

Altouna Locomotive Testing Plant, Experi- 
mental Results on Three-Cylinder Com- 

| pound Engine, 103 

Alumina, Acid Process of Extracting, 375 

Aluminium Alloys. See Alloys under Metal- 
lurgy 

--апа Aluminium Alloys, Dilatometric Investi- 
gations, 297. 337° 

— Behaviour During Hot Forging, 331%. See 
313 

— See also Metallurgy; Metal-Price Dia- 
grana 

American Concrete Institute. See Concrete 
Institute, American 

— Institute of Electrical Engineers. See 
Electrical Engineers 

— Institute of Mining and Metallurcical 
Engineers. See Mining and Metallurgical 
Engineers 

— Navy. see United States under Warships 

— society of Civil Engineera. see Ciril Engi- 
пгетя 

— Society of Mechanical Engineers. See 
Mechanical Engineers 

— Society of Naval Architects and Marine 
Encineers. See Мага! Architects 

— Society for Testing Materials. See Testing 
Materials 

— See also United States 

Ammonia Compressors (R. Boby, Ltd.). 226% 

— Compressors (Pulsometer Engineering Co., 
Ltd. 222% 

— Synthetic, German Industrv, 536 

Ammonium Nitrate, Changes in, 655 

Ammunition, Season Cracking of Cartridge 
Cases, 304%, 312 

Analvsis, Ferrous Metals, Trafford Park 
Works, Metropolitan-Vickers Electrical 
Co., Ltd., 122* 

— of Opal Glass, 487 . 

Anchor Liner “ Britannia," Bauer-Wach 
Exhaust-Turbine Drive. 206 

Anderson. J., Operating Experiences with 
1.200-1b. Steam Pressure, 25%, 55% 

Andrade. Prof., on Science and the Work of 
the Engineer, 169. See LETTER, 227 

Andreau Differential-Stroke Petrol Engine, 
Kinematies of, 2772 я 

Angle Rings, Bending Machine for, 256 

Annealing. See Heat Treatment under Metal- 
(ита 

Annual Publications. See LITERATURE INDEX 

Anti-Friction Metals. See АПоуз under Metal- 
luran 

Antimony Alloya. See Alloys under Metallurgy 

— Prices. See Metal-Price Diagrams 

Apparatus. Scientific, Physical and Optical 
Societies, Exhibition, 49%, 65%, 101%. 
See 142, 175. 227%, 400“ 

Appleby Iron Co., Ltd., Iron and Steel Plant, 
551, 554%. Зее 578 | 

Applied Thermodynamics, Treatise on (Review) 
730 


Appointments. See PARAGRAPH INDEX 

Apprentice Training Scheme, Royal Air Force, 
203 

Apprenticeship System, Metropolitan- Vickers 
Electrical Со.. Ltd., 817 

— See also Educution 

Approach Spans, Sydney Harbour Bridge, 
Design and Construction, 467% See Erra- 
tum, 540 


— nae ee 


Arbitration in Labour Disputes. See Labour 
and PARAGRAPH INDEX 

Arc. See Electric; Furnace ; Welding 

Arch Bridge, Ferro-Concrete, Kiver Tweed, 
Berwick, 527*, 615* 

— — Steel, Newcastle-on-Tyne, Erection, 266% 

— — Optical Determination ot Stresses, 810%. 
See 709 

— — See ако Sydney Harbour Bridge 

— Dam, Lake Pleasant, Arizona, 159% 

— Liptak, Boiler Furnaces, Trenton Channel 
Power Station, 500* 

Architects, Naval. Sce Хага! Architects 

— Training of, 262 

Arcing, Pressures Produced in Closed Vessels 
710 

Argentine, Commercial, Economic and Ешап- 
cial Conditions, Report, 108 

Arizona, Lake Picasant Multiple-Arch Dam, 
159% 

Armaments and the Non-Combatant (Revicw), 
692. See LETTER, 771 

Armature Coils, Manufacture, Trafford Park 
Works, Metropolitan-Vickers Electrical 
Co., Ltd., 405”, 731% 

— Electric Motor, London Electric Railways, 
Repairs at Acton Works, 647 

Armco Поп, Creep at Нел Temperatures, 672 

Armoured Ships. Зее Warships 

Armstrong. Whitworth & Co., Ltd., Lathe for 
Motor-Car Axles, 160% 

Arrol, sir W. & Co., Ltd.. Royal Edward Dock 
Extension. Avonmouth, 565%, 591*. Sce 614 

Art and Technology, 779 

Arterial Roads. See Roads 

Artificers, Engine-Room, British Navy, Pro- 
motion of, 074 

Artificial Daylight, Production and Properties, 
112 

Arts, Royal Soclety of, Radiant Heating, by 
A. Н. Barker, 139. See 791; Indo- 
European Telegraph Department, by 
М. б. Simpson, 209*; Cantor Lectures 
on Fatigue Phenomena, by Dr. H. J. 
Gough, 200, 232, 264 

Ash Handling, Water-Slulce System, Trenton 
Channel Power station, 502* 

Assessment of Industrial Premises and Plant 
for Rating, 253, 775 

Association, British. See British Association 

— Engineering. See Institutions 

Astronomical Exhibits, Royal Society Conver- 
suzione, 613 

Astronomy, Accuracy т Time Measurement, 
612 

— Physics in, 612 

— Solar Constant, Determination of, 612 

— Sun’s Cycle of Activity, 455 

Atkinson-Cycle Petrol Engine, СИтбеп Gear 
Co., Kinematics of. 277% 

Atlantic Liners. See Steamers 

— North, Western Ports of. Boston, 34", 97" 
Quebec, 183“ 

Atmoaphere, Ionisation of, 546 

Atmospheric Corrosion of Metals. Electrical 
Resistance Measurements, 338 

— Dust in Mines, Sampling, Impinger-Plate 
Method, 290 

— Moisture, Electrical Measurement. 487 

Atoms, Transformations of, 3152, 360%, 387%, 
422% 

Auld, Lieut.-Col. S. J. M., on the Exploitation 
of Natural Gas. 341 

Australia, Registration of Engineers m. 780 

— Sydney Harbour, Double-Ended-Screw 
Passenger Steamers, 997%, 408 

— — Harbour Bridge. See Sydney Harbour 

— Trade and Industries of, Report, 417 

Autogenous Welding. See Welds; Welding 

Automatic Boiler Control, Havan System, 
332 

— Control Gear, Hydraulic Turbines, 703* 

Automatic and Electric Furnaces, Ltd., Wild- 


Barfield High-Temperature Furnace. 101; 


Exhibits at British Industries Fair, 252 

— Machine Tools. See Machine Tools 

— Plumber for Jointing Lead-Sheathed Cables, 
254* 

— Regulator for Vulcanisers (Drayton Regu- 
lator and Instrument Co., Ltd)., 460* 

— Signalling. Sce Signalling 

— Stokers. See Stokers 

— Temperature-Control Apparatus, Steam and 
Water, Crosby, 273* 


—— -- 


1V 


Automatic Tilting Weirs, Lanarkshire Water 
Power Plants, 767“ 

Automobile Engineers, Institution of, High- 
Speed Heavy-Oil Engines, by Н. В. 
Lon 229; Award of [ustitution Medal, 

4 

— See Motor Cars 

Auxiliary Machinery, Marine. Зее Marine 

енг. Recorder, Electric Power Supply, 

Avery, W. X T., Ltd., Grain-Weighing Machines, 
Avonmouth Docks, 5969, 297%; 1250101 
Testing Machine, sydney Harbour Bridge 
Members, 697* 

Aviation. See Aeronautics 

Avonmouth, Royal Edward Dock Extension, 
565*, 591%. See 644 

Axle Box, Locomotive-Driving, Floating-Bush 
Туре, 473%. See 347% 

— Journals, Railway Rolling-Stock, Grinding 
Machine for, 637* 

— Motor-Car. See Motor-Car Details 

— Railway, Magnetic Detector tor Cracks, 
Acton Works, 646 

Azed Water-Softening Plants, 483 


В. 


BAILEY, Е. J., on Correlation of Blast- 
Furnace Data, 577 

Bailey, G. L., on Dissolved Gases In Brass, 
366%. See 313 

Baird, A. W., the Late, 142 

Baird & Tatlock, Ltd., Exhibits at Physical and 
Optical Societies’ Exhibition, 101; Sodium- 
Peroxide Bomb Calorimeter, 623“ 

Baker, G. S., Experiments on Propulsion of 
Single-Screw Ship Model, 461". Зее 438 

Baker-Type Locomotive Valve Gear, 347“ 

Balance, Spring, 100-ton, for Cranes, 256% 

Balancing Machine, Dynamic, Turbine Hotors, 
Metropolitan-Vickers Electrical Co., Ltd., 


057* 
Baldwin Locomotive Works, Three-Cylinder 
Compound  lLocomotive, Experimental 


Results, 103 

Ball Bearings. See Bearings 

— Hardness Testa. See Hardness under Tests 
(Materials) 

Baluchistan, Telegraph System of, 209% 

Band Conveyors. See Conveyors 

Bari, Italy, Harbour Construction Works, 
245*. See Addendum, 382 

Bars, Steel, for Machined Parts, Standard 
Speciflcation, 185 

BET A. H., on Radiant Heating, 139. See 
4 

Barking Power Station, Jetty and Pump-House 
Construction, 319; Carbon-Dioxide Fire- 
Extinguishing Installation, 441• 

Barrels, Inspection Lamp for (Ceag, Ltd.), 253* 

— Мааа: Machine for (Mather & Platt, Ltd.), 

9 

Barrow, Hand, with Creeper Track, 224• 

— Whcel, Transporting Bricks by, Fatigue 
Investigations, 817 

Barton, D. C., on Mapping Geological Struc- 
tures by the Eótvós Torsion Balance, 696 

Base-Line Measurement, Catenary and Mecha- 
піса! Methods, 559% 

Basic 1 808 Steel Manufacture, Development 
01, 

Bath Meeting, Incorporated Municipal Elec- 
trical Association. See Municipal 

Batson, К. G. G., on Materials for Use at High 
Temperatures, 723. See 702, 728 

Batteries, See Electric 

Battery Vehicles. See Motor Truck 

Battleships. See Warships 

Bauer-Wach Exhaust Turbine Drive, 8.8. 
“ Britannia,” 206 : 

Beacham, T. E., on the Varlable-Pitch Air- 
screw, 480% 

Beale-Hele-Shaw Filter, Oily Bilge Water, 
Japanese Navy, 150% 

Beam Test, Strength of Concrete, 495 

Beames, Capt. H. P. М., on Стеже Loco- 
motive Works, 302*. See 355, 358. See 
Errata, 414 

Beardmore, W., & Со., Ltd., Dauer-Wach Ex- 
haust Turbine Drive, 5.8.“ Britannia,” 206 

Bearings, Arch Span, Sydney Hurbour Bridge, 
Location and Erection, 550* 

— Cylindrical, Distribution and Thickness of 
Oil Film, 416 

— Н Speed, Lasche'a Experiments (Review), 


— Locomotive Driving Axle, Floating-Bush 
Туре, 473%. See 347“ 

— Metals. Sce Alloys under Metallurgy 

— Michell Thrust, for Rotary Variable- 
Delivery Pump, 288“ 

— — Thrust, Temperature Limits, 295 

— Railway Rolling Stock Axle Journals, 
Grinding Machine for, 637* 

Bearsted Railway Accident, Report, 139 

Beckinsale, 5., on the Cracking ot Lead Cable 

Sheathing. 299*, 334%. See 297 

Bee-Hive Kilns for Refractory Materials, 
Firing with ОП Fuel, 336% 

Belgian Congo, Proposed W ater-Power Develop- 
ment, 685 

Belgium, Economic Situation in, Report, 610 

Bellingham & Stanley, Ltd., Binocular Refrac- 
tometer, 102“ 

" Bellview,” 5.5., Stop-Valve Explosion 518 

Belt Conveyors. See Conrryors 

— Dressing Vat, Automatic 
Control, Crosby, 276* 

Bending Experiments, H. M. S.“ Wolf," Effec- 
tive Moment of Inertia, 410 

— Tests. see Tests (Materials) 

Bengouzh, Dr. 6. D., on Standard Corrosion 
Tests 

Bennett, T. P., on Training of Architects, 263 

Berlin, Klingenberg Неси е Power Station, 58 

Berliner Maschinenbau A.-G.. Road Roller with 
Steam-Operated  Searifler, 284“ Oil- 
ILngine-Driven shunting Locomotive, 250 * 


Temperature 


IN DE X.—GENERAL INDEX. 


Berry, A. F., on Domestic Electric Lighting and 


Heating, 724. See 704 


Berry, Sir W. J., on Steel ior Shipbuilding, 720. 


See 700 


Berwick, Ferro-Concrete Road Bridge, 527*, 
ne 


615 

Bessemer Medal, Iron and Steel Institute, 
Presentation to C. M. Schwab, 577 

Bevan's Cement Works, Jetty, 445 

Bevel Gears. See Gears 

Beyer, Peacock & Со., Ltd., Grinding Machines 
for Locomotive Parts, 521% 

Bhira Power Station, Tata Hydro-Electric 
Power Co., 747%, 771%, 819“ 

Bibby, J., & Sons, Ltd., Oil-Extraction Plant, 
Variable-Delivery Pressure Pump for, 258? 

Bicycles. See Cycles and Motor-Cycles 

Biles, Sir J., on Fuel for Ships, 375%, 430%. Sce 


389 

Bilge Water, Oily, Stream-Line Filter for, 
Japanese Navy, 150* 

Billé Rubber Joint, Ferro-Concrete Water 
Pipes, 803” 

Binary Alloys. See Alloys under Metallurgy 

Binnie, W. J. E., on Floods and Waste Weir 
Capacity, 788%. See 760 

Biological Exhibits, Royal Society Conversa- 
zione, 656 

Biology, Collected Papers of Sir J. C. Bose 
(Review), 141 

Biplanes. Sce Aeronautics 

Bird, B. M., on Classitication of Coal, by 
Hindered Settling, 818 

Birmingham, British Industries Fair, 203%, 
990%, 252%, See LETTER, 290 — 

Birmingham and Midlands Motor Omnibus 
Company, Ltd., Use of Pneumatic Tyres, 
18. See LETTER 351 

— Saltley Sewage Works, Power Production 
from Sludge Gas, 162 

Bismuth Alloys. See АЦоув under Afetallurgy 

Bitumen-Laid Cable Explosion, Royal Institu- 
tion, 80 

Black, Carbon, Production from Natural Gas, 


63 
Blacksmiths’ Shops. See Smiths’ Shops 
Blackwell, R. W., & Co., Ltd., Track Equip- 
ment, Post Office Railway, 153%, 216% 
Blade Friction, Impulse Turbine Wheels, 
Formula for, 296 
— Hack-Saw, Eclipse High-Speed Steel, 639 
Blading, Turbine, Deposits from Boller Com- 
pounds, 56% 
— — Machining Operations, Metropolitan- 
Vickers Electrical Со., Ltd., 188* 
Blair, Campbell & McLean, Ltd., Maclaurin 
Smokeless-Fuel Plant, Dalmarnock 123% 
Blakeborough, J., & Sons, Ltd., Non-Jamming 
Full-Way Stop Valve, 41* 
Blast Furnaces. See Furnaces 
а Liquid Oxygen (ог, Chilean Mines, 
1 


Blocks, Concrete, for Building Construction. 
See Concrete 

— Setting Crane. See Crane . 

DION DE ЗЕ Device, Sediment, for Boilers, 
4) » 


— Plant, Blast-Furnaces, Appleby Iron Со., 
Ltd., 551, 586 

Board of Trade Committee, Simplified Practice 
in Manufacture, 324 

— — Inquiries, Boiler Explosions, 352, 518 

— — See also Orerseas Trade Department 

Boat, Flying. See Seaplane under Aeronautics 

— Motor. See Motor Boat 

— Ship's, Vreugdcnhil Listproof Davits, 505*. 
See 541 

— — Welin-Maclachlan Davits 8.8. '' Duchess 
of Bedford," 675• 

— Submarine. Sec Warships 

Boby, R., Ltd., Refrigerating Plant, British 
Industries Рай, 226“ 

Вођу, W., & Co., Ltd., Domestic Water 
Softeners, 483 

Bogies, Four-Wheel, Locomotive for Canadian 
National Railways, 473*. Зее 347° 

— London Underground Railways, Repairs at 

Acton Works, 616* 

— See also Trucks 

ВоПег Compounds, and Deposits on Turbine 

Blading, 56% 

— Construction, Strength of Steel at High 
Temperatures, 702, 723. See 728 

— Control, Automatic, Hagan System, 382 

— Corrosion of, German Investigations, 777 

— Explosions, Board of Trade Inquiries, 352, 
518 

— Express, Rapid Steam Raising, 3039 

— КаПигез, Report on, 386 

— Feed Pump. See Pump 

— — Water Softening. See Water Softening 

— — Water. See Water 

— Flue Gases, Separating Dust from, Induced- 
Draught Fan for, 328% 

— Furnace. See Furnace апа Stoker 

— Heating Feed Water by Waste Gases 
(Review), 472 

— High-Pressure, Feed-Water Treatment with 
Sodium Phosphate, 55* 

— — Presaurc, Klingenberg Power Station, 59 

— — Pressure, Lakeside Power Station, Mil- 
waukee, Tube Failures, 25*, 55% 

— Historical Exhibits, Institution of Civil 
Enginecrs' Conversazione, 709 

— House Auxiliaries, Electric-Control Gear 
(Brookhirst Switchgear, Ltd.), 85“, 1459 

— Locomotive, with Nicholson Thermic 
Syphon-, 347* 

— — Special Steels for, 605 

— — Water-Tube Firebox, Experimenta) Re- 
sults, 103 

— — See also Locomotite 
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Progress іп Hydro-Electric Installations, 
Including Intakes, Leats, Tunnels, 
Dams, Headraces, Pipe Lines and 
Тайгасев, by J. McLellan, 786. See 


769 

Problems Involved in Mining at Great 
Depths, by J. Whitehouse, 787. See 
759 


4 
Metallurgy of Complex Lead-Zinc-Copper 
Ores, by S. Field, 787. See 759 
Filtration and Treatment of Water for 
Domestic Purposes, ру Sir А. C. 
Houston and Н. E. Stilgoe, 787°. 
. Зее 760 
Floods, with Special Reference to Waete- 
Weir Capacity, by W. J. E. Binnie and 
Dr. H. worth, 788%. See 760 
Advantages of Different Types of Sewage 
Tanks, by W. Clifford, 789. See 760 
Sewerage, with Special Reference to 
Run-Off, by J. B. L. Meek, 789". 
See 760 
Civil Servants, Professional, Institution of, 
See Professional Ciril Servants 
— Service Engineers, Status of, 484 
Clark, W. 8., on 132,000-volt Cables, 177% 
Clarke-Chapman Short-Flame Pulverised-Fuel, 
Burner, 432* 
Classification of Shipping and Aircraft, Work 
of British Corporation, 357 
Clay, Dr. R. 8., on the Stereoscope, 494 
— Elevating, Pugmill for, 509* 
— Fire. See Refractory Materials 
— Proportioning, Mixing and Feeding Machine 
for Brickmaking, 510 
Clerk. Sir D., on Standards of Thermal 
а for Internal-Combustion Motors, 
1 


Cleveland Tron Prices. See Metal-Pries 
Diagrams 

— and the Northern Counties, Notes from, 14, 
44, 75, 105, 135, 166, 196, 235, 258, 290, 
390, 353, 382, 414. 446, 479, 511, 530, 
572, 606, 638, 668, 705, 739, 772, 804. See 
PARAGRAFH INDEX 

Clifford, W., Comparisons of Sewage Tanks, 


189. See 760 
пшн Concrete Aggregate, Investigations, 
1 


Сир, Hose, Quick-Fastening Type, the “ No 
Screw,“ 29* 
Clock Winding, Venner Motor for, 102 
Cloth, Varnished, Electrical Insulation, Micro- 
scopic Examination, 621% 
Cloud Forms, Alpine. 540 
Clyde Falls, Bonnington and Stonebyres Power 
Stations, 767». 791“ 
СО». се Carbon Dioride 
Coaches, Railway. See Са?гійпев 
Coal-Breaking Machines, Bradford, Trenton 
Channel Power Station, 434* 
— British Exports, Effect of Strike, 452. See 
450 
— Bunker, Ferro-Concrete, Stourport Power 
Station, 11% 
— Bunkering Arrangements, Boston, 99 
— By-Products, Use for Electric Power Pro- 
duction, 742 
— Carbonisation, Gas Manufacture, Effects 
of Temperature, Size of Coal, and Blend- 
ing. 769 
— Consumption, Electric Power Stations 
Statistics, 450, 799 
— Dryers, Pulveriscd-Fuel Plant, Trent 
B Power Station, 435” is 
— Dust Explosions, Work of Safety in 
1 Board, 28 ыы 
— Fuel for Shlp Propulsion, Com 
with Oll, 378,* 389. 430* у 
— Сав. See Gas 
— Handling Plant. Klingenb i 
Station, 58 жаа ы; 
Weg i пошо Power Station, 11% 
— — Plant, Trenton Channel eres 
344, 860" Power Station, 
— Liquid Fuel Production fro 7 
ЕТТЕ, 738 ть 
— Low-Temperature Carbonisation 
о КЫ of Tar, 611 жыды. 
---- Тетрегаћ 8 5 
rine B Carbonisation, Dvorkovitz 
— — Temperature Carbonisatio 
tive Utilisation of, 701, 722 ХУАНУ 
— — Temperature Carbonisatio 
Plant, DAlmariock: MM п, Maclaurin 
---- Temperature  Carhonisation 
Development of, 671. Sce Wn eh 


— — Temperature Curbonisati : 
RUE tion, Treatise on 


— Methods of Utilising. 7 799 
— Mine. Все Colliery g, 101, 122 
— Mining Explosives, Investi 
4 ran nete Station, ep, ons а: purton 
— ahd Minin 
МА ing Industries, Operating Problems, 


— Oils from, i 
| Comparisons with Oils from Shale, 
— Pulverised. See Pulrerised Coal 


— Pulverising Mills, Ray 
Channel Power Station, 433. 116000 
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Coal, Resources, National, Physical and Chemi- 
cal Survey of, Report on Wigan Seam, 
Lancashire Coalfield, 414 

— Strike, Effects of, 450, 452 

— Hydrocarbons, the Higher (Review), 372 

— Tests of Washability, 818. See 414. 

— Unloading Machine, Trenton Channel Power 
Station, 869% 

— Washing Tables, Claasification of Feed, 818 

— Wigan Seam, Washing Tests, 414 

---- Seam, Lancashire Coalfield, Report, 414 

— Working of (Review), 816 

— See also PARAGRAPH INDEX 

Coalfield, Lancashire, Wigan Seam, Report, 414 

Coast Lighting, Exhibits, Institution of Civil 
Engineers’ Conversazione, 708 

барма; Sir A., Seaplane Flight Round Africa, 


comma, A. W., on Surface Tension of Solders, 


Coils, Armature, Manufacture, Metropolitan- 
Vickers Electrical Co., Ltd., 405%, 731” 

Coke Breeze as Concrete Aggregate, Investi- 
gations, 12 

— Oven Plant, Silica, Consett Iron Co., 165 

— — Use of Gas and Waste Heat, 241%, 272, 
700, 722, 742 

— Reactivitiy of, Investigations, 276, 578, 800 

Coker, Prof., Е. G., on Stresses in Stranded 
Vessels, 4279. Зее 409: Investigations 
50 „ in Arch Bridges, 810. See 


Coking, Low Temperature, of Coal. 

— Stoker. See Stoker 

Cold Saw. See Machine Tools 

— Stores, Southampton Docks, 802 

— — See also Refrigeration 

— Worked Soft Metals and Eutectics, Hard- 
ness of, 318 2 

— Working ої Metals, Density Changes, 313 

Colenso Power Station, South African Railway 
Electrification, 651. Sce 402 

College. See Education 

Collet & Engelhard, Horizontal Boring and 
Milling Machine, 283* 

Collieries, Carbon Monoxide in, Estimation 
by Todine Pentoxide, 507 

— Explosives for, Investigations at Buxton 
Experimental Station, 715 

-- Safety in Mines Research Board, Report 
on Wire Корез, 28, 643. See LETTER, 645; 

* Report on Work, 28; Buxton Experimen- 

tal Station, Investigations of Coal-Mining 
Explosives, 715; Reports on Pressure 
Produced by Blowing Fuses and by Arcing 
in Closed Vessels, 715 

— Sampling Atmospheric Dust in, Impinger- 
Plate Method, 290 

— Wire Ropes for, 
facturers, 645 

— Working of Coal (ае, 346 

Colliery Explosions, Firedamp, Work of Safety 
іп Mines Research Board, 28 

— Materials, Standard Specification, 579 

— Research Station, Buxton, Work of, 28, 715 

— Shaft Sinking. Treatise on (Review), 528 

— Winding. See Winding 

— See also Mines and Coal 

Collisions, See Accidents 

Colombo Gas Works, 771 

Colonial Institute, Royal. The Organisation 
of Research, by H. T. Tizard, 385 

Colour-Photography Process (Colour Photo- 
graphs, Ltd.). 779 

Coloured Glass, Casing of Colourless Glass, 616 

Columns, Ferro-Concrete, Effect of Concrete 
Shrinkage on Stress Distribution, 515 

Combined Stress. See under Тема (Materials) 

Combustion Engineering Corporation, Pnl- 
verised-Coal Plant, Trenton Channel Power 
Station, 435* 

— Surface, See Surface Combustion 

Commerce. See Trade. See also Industries 
and Trade in PARAGRAPH INDEX 

Commercial Aviation. Sce Aeronautics 

— Motor Сата. See Motor 

— n Users’ Association, Annual Luncheon, 

Commission, Royal. See Коџа! Commission 

Committee, Board of Trade, Simplified Practice 
in Manufacture, 324 

— Engiuecring Standards. 
and Standardisation 

— on Industry and Trade, Reporta, 449, 576 

Commonwealth. See Australia 

Commutator Manufacture, Metropolitan- Vick- 
ers Electrical Co.. Ltd., 732% 

Companies. See PARAGRAPH INDEX 

Compound Locomotives. See Locomotires 

— Stress, See Tests (Matersals) 

Compressed - Айт Hose, Quick-Fastening Clip 
for, 29* 

— — Increasing Ofl-Well Yield by, 818 

— — Sinking Ferro-Conerete Piles by, 510 

— — Tools. See Machine Tools 

— — See also Fneumatic 

Compressing Plant, Natural Carbonic-Acid Gas, 

Bongwan, Natal, 46 

Compressor, Air. See Air Compressor 

— Ammonia (Pulsometer Engineering Со., 
Ltd.), 2238 

— Sulphur Dioxide and Ammonia (R. Вођу, 
Ltd.), 2269 

Conciliation in Labour Disputes. 
aud PARAGRAPH INDEX 

Concrete, Adhesion to Steel In Reinforced 
Concrete, 239 

— Blocks, Floating Crane for, Bari Harbour, 
Italy, 247" 

— — Plant. Harbour Construction, Bari, Italy, 
245%. See Addendum, 382 

— Breaking, Pneumatic Hammers (ог, 222% 

— Building Blocks. Methods of Tamping, 495 

— and Cement for Engineering Structures, 
Recent Developments, 669, 719 

— Effect of Aggregate on Strength, 79, 699, 719 

— — of Time and Aggregate, American Investi- 
gations, 79 

— Extensometer for Determination of Young's 
Modulus, 131* 

— Factors Affecting Quallty, 405 

— Floors for Heavy Duty, 405 


See Coal 


Federation of Manu- 


See Engineering 


See Labour 


Concrete, Flow under Compressive Stress, 495 


— Institute, American, Reports on Concrete 
Investigations. 79; Investigations of 
Coarse Aggregates, by Prof. H. J. Gilkey, 
79; Report on Control of Concrete in 
the Field, 121; Concrete Primer, by 
F. R. McMillan, 495; Report on Research 
Work, by H. F. Gonnerman, 405; Aggre- 
gates, by R. W. Crum, 495 ; Measurement 
of Workability of Concrete, by б. A. Smith 
and С. Сопаћеу, 405; Flow ог Concrete 
under Sustained Compressive Stress. 
by Prof. R. E. Davis, 495; Crazing of 
Portland Cement Mortars, by Р. Н. Bates 
and С. Н. Jumper, 495; Effect of Tamping 
on Concrete Building Units, by C. L. 
Bourne, 495; Heavy-Duty Concrete 
Floors, by C. E. Covell, 495; Carrying 
Capacity of Semi-Circular Hooks, by 
Prof. T. D. Mylrea, 495; Testing Concrete 
in the Field, by C. A. Wiepking, 495; 
Reinforced-Concrete Columns, by P. I. 
Markmann, 515 

— Investigations of Building Reeearch Board, 
230 

— — of Coarse Agyregates, 79 

— — of Cracking, 495 

— Light, Aerocrete, 700 

— Mixer, Improved Chain-Spade Type (Winget 
(1924), Ltd.), 475* 

— — Open-Drum Type (Goodwin, ВагвЬу & 
CO., Ltd.). 475* 

— — Roadmaker, Turntable Mounting (Win- 
get (1924). Ltd., 475* 

— — Rotary-Cube Type (A. C. E. Machinery, 
Ltd.), 509• 

— Mixinu Plant, Harbour Construction Works, 
Bari, Italy. 246•. Sce Addendum, 382 

— — Importance of Cement-Water Ratio, 121 

— — Machines, Leipzig Fair, 2854 

— — and Proportioning, Field Contro! of, 121 

— and Mortars, Cement, American Research 
Work, 495 

— Pozzuolana, Harbour-Construction Works, 
Bari, Italy, 245*. See Addendum, 382 

— Proportioning and Mixing (Review), 256 

— Reinforced. See Ferro-Conercte 

— Retaining Walls, Expansion Joint for, 468% 

— Shrinkage, Effect on stress Distribution, 
Ferro-Concrete Columns, 515 

— Skewbacks, Sydney Harbour Bridge, 470* 
See 559 

— Slag, Breeze and Clinker ав Aggregates, 
Investigations, 120 

— Streneth of, Cantilever Beam Test, 405. 
See 121 

— Transverse Tests Гог. 121. See 495 

-- Water Conduits, Chemical Action of Water 
on, 111. See Erratum, 202 

— Workabllity of, Methods of Measuring. 495 

— See also Ferro-Concrete and PARAGRAPH 
INDEX 

Condensers, Air Pumps for. See Pumps. Air 

— with Central Аг Extraction, Metropolitan- 
Vickers Electrical Co., Ltd., 658% 

— Leakage and Tube Failures, High-Pressure 
Boilers, Lakeside Power Station, 25%, Һ5% 

— Tube Plates, Drilling Machine for, Metro- 
politan-Vickers Electrical Co., Ltd., 657* 

— See also Electric 

Condensing Plant, Manufacture. See Metro- 
politan-Vickers Electrical Co., Lid. 

— — Trenton Channel Power Station, 660“, 
690“ 

— — Turbine Test Beds, Metropolitan- Vickers 
Electrical Co., Ltd., 762* 

— — Two-Stage Air Ejectors, Metropolitan- 
Vickers Electrical Co., Ltd., 659* 

— Water, Legal Position Regarding Supplies, 
170 


Conductivity, Thermal and Electrical. Alumin- 
ium Alloys and Bronzes, 301%. Вее 312 

— See also Electric 

Conduits, Circulating Water, Trenton Channel 
Power Station, 690% 

— Water, Concrete, Chemical Action of Water 
on, 111. See Erratum, 202 

---- Power Plants, Progress in Design, 786. 
Sce 759 

Conference, Charter Centenary Celebrations, 
Institution of Civil Engineers. See Ciril 
Engineers 

— Societ y of Chemical Industry and Institution 
of Chemical Engineers. See Chemical 
Industry, Societu of 

— Verein Deutscher Kisengiesserefen, 811 

Congo River, Proposed Water Power Develop- 
ment, 685 

Congress, Liverpool, Institute of Transport. 
See Transport, Instttute of 

Consett Iron Co., Silica Coke-Oven Plant, 165 

Constants, Galvanometers and Fluxmeters, 
Graphical Determination, 338 

Construction Methods, Standard (Review), 780 

Constructional Engineering Industry, Position 
and Prospects, 388 

Consulting Engineers, Association of, Annual 
Dinner, 111 

-- Marine Engineers and Ship Surveyors, 
Society of, Air-Preheating for Marine 


Boilers, by А. Macfarlane, 323. Sec 
LETTER, 351 

Control Gear, Automatic, Hydraulic Turbines, 
793* 


— — Electric, Boiler House Auxiliaries (Brook- 
hiret Switchgear, Ltd.), 85*, 145% 

Controllers, Electric Motor. See 
Electric 

Conversazione, Institution of Civil Engineers 
Charter Centenary Celebrations, 70x 

— Royal Socicty, Exhibition of Scientific 
Instruments and Apparatus, 643, 655*, 779 

Conveyors, Band, Coal-Handling Plant, Stour- 
port Power Station, 11“ 

— — Grain-Handling, Avonmouth Docks, 
591*, 503• 

— — for Wool. Southampton Docks. 802 

— and Elevators, Mail Bags, Post Office Tube 
Railway, 309" 

-- Motors, Starting and Control Gear, 85*. 
See 145* 

— Screw, on Refuse-Collecting Cart, 556% 


Motors, 


Conveyors, Work, Acton Overhaul Works, 
London Underground Railways, 645° 
Cook, Е. C. on Road and Bridge Construction, 
750. See 726 

Cooke, Troughton & Simms, 144. Internal- 
Focussing Anallatic Тасћеотејег, 350° 

Cooking and Heating Apparatus, Electric, 
British Industries Fair, 202 

Coolers, Air, for Turbo-Generators, Trenton 
Channel Power Station, 606% 

Cooling Curves, Alloys. See Metallurgy 

— Water, Internal-Combustion Engines, Auto- 
matic Temperature Control, Crosby, 276% 

— — Supply ог, Legal Position, 170 

— — System, Trenton Channel Power Station, 
690% 

Co-Operation. See Labour 

Cooper, A. R., on Effect of Electrification on 
Railway Design and Maintenance, 720. 
Зее 700, #14 

Cooper, Colonel Н. L., on Government Control 
of Water Power in United States, 642 

Coopers’ Hill War Memorial Prize, 352 

Co-Partnership. See Labour 

Copes Feed-Water Regulator, Trenton Channel 
Power Station, 500% 

Copper Alloys. See Brass ; Bronze ; Gunmetal ; 
and Alloys under Metallurgy 

— Behaviour during Hot Forging, 331". See 
313 

— Country, Lake Superior, Earth Resistivity 
Measurements, 697 

— Ore Extraction, Ferric Sulphate-Sulphuric 
Acid Process, 30 

— Pricer. See Metal-Price Diagrams 

— Steam Pipe, Failure oi, S. S. Egyptian 
Transport.” 518 

— Zinc-Lead Ores, Metallurgy of, 759, 787 

— See also Metallurgy 

Core Making, Trafford Park Works, Мето- 
politan-Vickers Electrical Co., Ltd., 67% 

Cornish, H. J., the Late, 486 

Corrosion, Atmospheric, of Metals, Electrical 
Resistance Measurements, 338 

— of Boilers, German Investigations, 777 

— and the Fatigue of Metals, 232 

— and Life of Steel-Framed Buildings, 433 

—-Resisting Cast Irons, Composition of. 338 

— Sea Water, Ferrous and Non-Ferrous Metals 
and АПоув. 314 

— — Water, Over-Stressed Iron and Steel. 630 

— Tests, Standard, 80 

— and Tube Failures, High-Pressure Boilers, 
Lakeside Power Station, 25*, 55* 

Corrugated Pipes, Water Flow in, 110* 

Corundum, Canadian, Sources, Properties and 
Uses, 29 

Cost Estimating and Design of Merchant Ships 
(Review), 34 4 

Coste, J. H., on River Pollution, 612 

Costing System, Foundry, Metropolitan- 
Viekers Electrical Co., Itd., 123 

Cottrell Dust Precipitator, Trenton Channel 
Power Station, 533* 

Couplings, Fire Hose, Standard Specification, 
813 

— Flexible, for Motor-Car Generators and 
Magnetos, 52* 

“ Courageous," Н.М. Aircraft Carrier, 257% 

Von) P. R.. on Dielectrics for Condensers, 
13: 

Cowper-Coler. S., Electrolytic Iron Process, 390% 

Cox & Danks, Ltd., Salvage Operations, Ex- 
German Battle Cruiser“ Moltke,“ 727% 

Cox, E. С., оп Southern Railway Electrification, 
4 


81 

Cox's Ignite Combustors, Surface-Combustion 
Gas Burners, 221% 

Cracking of Concrete, American Investigations, 
405 

— of Lead-Cable Sheathing, 
207. 2999, 334* 

-- Бај Use of Screened Radiated Heat, 
81 

— Season, of Cartridge Cases, 304, 2199 

Cracks in Railway Axles, Magnetic Detector for, 
Acton Works, 646 

Crane Chains, Wrought Iron, Causes of Failure, 
515, 618%, 652%, 741. See 2* 

— Electric, Travelling, Coal-Handling, Stour- 
port Power Station, 11% 


Investigations, 


— Equipment, Southampton Docks, 802. 
See 809 
— Floating, Concrete-Block Handling, Bari 


Harbour, Italy, 247* 


— — 150-ton, Southampton Docks, 809. 
See 809 
— Roof, Jevel-Lufing Type, Avonmouth 


Docks, 587%, 591 
— 100-(оп Spring Balance for, 256* 
Crankless Gas Engine, Місһей (National Gas 
Engine Co.. Ltd.), 220* 
Creep Armco Поп at High Temperature, 672 
— Stress. Limiting, Stee] for Boiler and Super- 
heater Construction, 723. See 708, 728 
Creeper Track fitted to Hand Barrow, 224¢ 
Crewe Locomotive Works, Reorganisation, 
358. 362%. See 355. See Errata, 414 
Cribs, Timber, Foundations of Wharf Walls, 
Port of Quebec, 184* 
Crispations of Liquids, 644 
Critical Points. Metals. Sce Metallurgy 
Crompton Jubilee Celebrations, 451 


Crompton Parkinson, Ltd., Awmeters and 
Voltmeters,  Alternating-Current Multi- 
Range, 68 


Crooke, А., оп the New Plant of the Appleby 
Iron Co., Ltd.. 551%. 584%. See 578 
Crosby Valve and Engineering Со. Ltd., 
Automatic Temperature-Control Appara- 
tus, Steam and Water, 273* 

Crossley Broe.. Ltd., 150-h.p. Three-Cylinder 
Horizontal ОП Engine. 204% 

Croydon Aerodrome, Wireless Equipment, 190* 

Crude ОП Engines. Sec Engines, Oil 

Cruisers. See Warships 

Crushing Plant, Ore, Appleby Tron Co. Ltd., 586 

Crystals, Chemical Properties of, 613 

— Single, of Metale. Investigations of Fatigue 
Phenomena, 232, 264, See 200 

Crystalline Strueture of Metals. 
lography ; Micro-photographs 


See Metal- 


Cunningham, Dr. B., on Western Ports of 
North Atlantic, 34% 97%, 153• ~ 
Cupola Plant. Trafford Park Works, Metro- 
politan-Vickers Electrical Co., Ltd., 67 

— with Poumay Auxiliary Tuyeres, 744“ 

“Curl Curl,” Double-Ended Screw Steamer, 
Sydney Harbour, 399%. See 408 

Current, Electric. бес Electric 

Curtis. Col. I, on Education in the Royal Аг 
Force, 263 

Cut-Outs, Fusible, 
Blowing, 715 

Cutter Guard for Milling Machines (A. Herbert, 
Ltd), 255* 

— Milling. See Milling under Machine Tools 

- Cutting Machine for Machine-Tool Turnings, 
284 

— Metal, Use of Liquid Oxygen, French Rall - 
way Workshops, 694% 

= Тооја, Hot Hardness and Cutting Proper- 
ties, 51 

— — Research Committee, Report on Cutting 
Temperatures, Discussion. 51 

Cycle Industry, Position and Prospects, 139 

— Motor. See Molor Cycle 

— Thermodynamic, Atkinson. Citroen Petrol 
Engine, Kinematics of, 277* 

— — for Locomotives, 103 

Cylinders, Motor-Car Engine, Grinding Machine 
for, 174 

— Railway, Vacuum-Brake, Wrought Steel, 
Prestall. 144 | 

Cylindrical Grinding Machine. See Grinding 
Machine under Machine Tools 

Cyrenaica. Economie and Commercial Con- 
ditions, Report, 130 


D. 


DALLAS Machine and Locomotive Works, 
Gerlinger Hydraulic Carrier. 13* 

Daley. €.. on Fire Risks in the Petroleum 
Industry. 296. бее 360 

Dalmarnock Gas Works, Maclaurin Smokeless- 
Fuel Plant, 128* 

Damping Gear, Hydraulic, for Earthquake 
Effect on Bridge. 5 

Dams, Hydro-Electric Power Plants, Progress 
in Design, 759, 736 

— Multiple Arch, Lake Pleasant, Arizona, 159* 

— st. Francis. Los Angeles, Failure of, 419* 
452°. 547, 580. 644 

— Stresses in, Investigation by Rubber Models, 

— — Wilson and Gore’s Experiments, 709 

—Water Power Development in Italy, 237 

Danísh state Railways, Motor Train Ferry 
* Когвог.”" 41* 

Dantzig Shipbuilding Industry, 811 

Davey, H., the Late, 485. See 515 

Davey, Paxman 4 Со. Ltd., Cold-Starting 
Heavy ОП Engines, 224* 

Davidson & Со. Ltd., Dust Collectors for 
Boiler Plants, 222* 

Davies, S. J., on the Kinematics of Ше Andreau 
Ditferential-Stroke Engine, 277% 

Davies, У. С., Extensometer for Determina- 
tion of Young's Modulus, Concrete, 131“ 

Davits. Li-tproor, Vreugdenhil, 505%. See 541 

— Welin-Maclachlan, S. S. Duchess of Bed- 
ford," 675* 

Daylight, Artificial, Production and Properties, 
142 


— Lighting of Buildings by, 401*. 716* 

De Laval steam Turbine Co., Auxiliary Turbo- 
Generators, Trenton Channel Power Station, 
629 +; Hot-Well and Feed Pumps, 662% 

De-Superheater for Steam, Automatic Control, 
Crosby, 275* 

“Dee Why” Double-Ended Screw Steamer, 
Sydney Harbour, 399“. See 408 

De fleet ions of Flat Plates, Experimental Inves- 
tization, 31*. See Erratum, 83 

Delaware River Suspension Bridge, Design, 1 

Denniark. See Danish 

Density Changes, Cold-Working of Metals, 318 

Depreciation, Valuation and the Rate Base 
(Review), 693 

Derbyshire Silica Ftrebrick Co., Ltd., Friden 
Works, Use of ОП Fuel, 936% 

Desch, Prof. C. H.. on the Chemical Properties 
of Crystals, 613 

Design and Manufacture in Engineering, 641 

Destroyers. See Warships 

Destructor Plant, Electric Power Generation, 
Govan, 549 

Detonation in Petrol Engines, Investigation 
of Dopes, 673. See Errata, 713 

Detroit Edison (o., Trenton Channel Power 
Station, 941%, 369%, 423%, 499%, 5822, 
603%, 620%, 660%, 600%, 782% 797“ 

— River. 8uspension Bridge over, 357 

Deutsch, F., the Late, 644 

Diagrams. Alignment. Flow of Viscous Liquids 
through Pipes, 408% 

— Metal-Price. See Metal-Price Diagrams 

Diamond Dies, Compound, Wire Drawing, 102 

Die-Casting Shops. Metropolitan- Vickers Elec- 
trical Co., Ltd., 122% 

Dielectrics, Cable, Permeability to Air and 
Impregnating Compounds, 655 

— for Condensers, Properties of, 133 

— Schering Bridge for Testing, Cambridge 
Direct-Reading Туре. 50% 

Dies Diamond, Compound, Wire Drawing, 102 

Diese) Engine Users' Association, Report on 
Working Costs of Diesel Engines іп 
Flectric Power Stations, 514. See LETTER, 
540. See also 545; Diesel Engines for 
Peak Loads in Power Stations, by М. 
Gercke. 545: Discussion on Production 
of Liquid Fuel from Coal, Introduced by 
D. Brownlie, 671. See LETTER. 738. 

— Engines, Sce Engines, Ой, Diesel: Marine 
Propulsion 

Differential-Stroke Petrol 
Kinematics of, 977% 

Diffusion, Grain Growth in Metals by, 696 

Digging Machine. See Erearating Machine 

Dilatometric Investivations, Aluminium and 
Aluminium Alloys, 297, 337% 


Pressures Produced on 


Engine, Citroën, 
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Dispates . Зее 
Dwoivd Gases, Influence on Brass Ingots, 
313, 364° 
i Head, Optical, for Machine Tools, 826 
Divin imenslons of Approaches, 725, 749* 
— Posting, for eg Naval Base, 84% 


pton, 
= and Floating, Port of Boston, 98 
geil 5 Gas, id i 
posed Roads Improvements, 
erer. Management and Trade, 634 

— Royal Edward, Avonmouth, Extension of, 
па leni t of, 800%, 809 

= Southampton, pment 01, , 

— Vall, 2925 bone Sectional Construc- 
tion, Royal Edward Dock Extension, 
Avonmonth, 508% 

Dockvards, Naval, British, Administration, 249 

Келіс Electric Lighting and Heating, Effect 
on Load Factor, 704, 724 

— [ses of Electric Power, 788 

—Water-Softening Plants, Idea] Home Bx- 
hibition, 483 

Dominion Machinery Со, Ltd., Sanding 
Machine, 500° 

Des, River, Linking up with River Volga, 715 

Doncaster Power Station, Extensions, 511 

Donovan & Co., Switch Plug, 255% 

Торе, Anti-Knock, Action in Petrol Engines, 
673. See Errata, 713 

Dorman, Long & Co., Ltd., Steel Arch Bridge, 
Newcastle -on - Tyne, 266%; Зудпсу 
Harbour Bridge, Progress, 467%, 559%. 
See Erratum, 540: Teste of Structural 
Members, Sydney Harbour Bridge, 607% 

Dorman, W. H., & Co., Ltd., Flexible Coupling, 
Motor Car Generators and Magnetos, 52% 

Donble-Helical Gears. See Gears 
— Reduction Gears, Marine. See Marine 


Propulsion 

Dovel, J. P.. on Improvements іп Blast- 
Furnace Construction, 696 

Doxford Marine Oil Engine, Comparisons with 
Still Engine. 39. See 47 

Drainage Areas. Flood Discharge, 760, 788• 

— Chicago, and the Great Lakes, 1269. Sec 
629, 1149, 137 

о Rainfall and Run-off Ground, 
760. 7899 

— Syphous, Upper Jhelum Canal, 20 

Mors 0 Penberthy Automatio Pump 
or. 

Draught, Induced, Trenton Channel Power 
Station Installation, 533% 

Drawing Brass Cartridge Cases, Investigations 
of Cracking, 304", 312 

— Office Practice, Standard Specifications, 146 

Drayton Regulator and Tnstrument Co., Ltd., 
Automatic Regulator for Vulcanisers, 460% 

кш and Dredging Appliances (Review), 


-ам Land Reclamation, Royal Edward 
Dock Extension, Avonmouth, 566* 

— Work, Port of Quebec, 183 

Drills and Drilling Machines. See Machine. Tools 

Drinking Water, Microscopy of (Review), 780 

Drop Forgings. Production Metropolitan- 
Vickers Electrical Со., Ltd., 124* 

— Tests, See Тема (Materials) 

Dry Dock. Зее Doek 

Drvers, Coal. Pulverised-Fuel Plant, Trenton 
Channel Power Station, 435* 

“Duchess of Bedford,” 8.9., Canadian Pacific 
Railway Co., 675%. See 711 

Duckham, Sir A., on Fuel Industries and the 
Chemical Engineer, 611 

Duddell Osciliograph High Voltage Work, 49 

Dunoyer System. Mercury-Vapour Pump, 101 

Dust, Atmospheric, in Mines, Sampling, Im- 
pinger Plate Method, 290 

— Coal, Explosions of. See Coal Dust 

— — See also Pulrerised Coal 

— Exhaasting Plant, Coal Breakers, Trenton 
Channel Power Station, 435°, 436• 

— Extraction, Railway Rolling Stock, Acton 
Works, 6460 


4 Co., Ltd.), 922» 
— Precipitator, Cottrell, Trenton Channel 
Power Station, 5399 


Dye, Dr. W. D.. Vibrations of Piezo-Electric 
Resonators, 644 


та, 

Dynamic Balancing Machine, Rotors, Metro- 
politan- Vickers Electrical Co., Ltd., 657% 

n Hydraulic Traction, for Plough- 
ne, 

Dynamos. See Generators, Electric; Turbo- 
бетута(ота 

Dyson, Sir F., on Physica In Astronomy, 612 


Е. 


EARTH Pressure on Sheet Piling, 303 

— — Theories of. 674 

— Resistivity Measurements, Lake Superior 
Copper Country, 697 

~- Temperature. Fluctuations іп, 608 | 

Earthquake Effect on Bridge, Hydraulic 
Damping Gear (ог, 5 

Part Africa, Trade and Commerce, Report, 278 

Echo-Sounding Gear, Improved Form, 103 

Pe о Blades, High-Speed Steel, 


Economics, Industrial, Engineering Outlook, 
21, 61, 91, 139, 171, 248, 294, 324, 357, 388 

~ — Bee also Labour 

— Railway. See Railway 


Economics, Value of Safety Precautions, 77 

Economist, Fuel, Green's High-Pressure Type 

— Motors, Starting and Control Gear, 85°, 
See 145° 

— Ба Горе, Trenton Channel Power Station, 


— Treatise on (Review), 472 

Edging and Sawing Machine, Wood (J. Sagar 
& Co., Ltd.), 508% 

Edinburgh, Portobello Power Station, Visit of 
Institution of Electrical Engineers, 811; 
Switchgear, 815% 


Education : 


Apprentice Training Scheme, Royal Air 
Force, 263 

Apprenticesbi System, Metropolitan- 
Vickers Electrical Co., Ltd., 816 

Architects, Training 01, 263 

Boot and Shoe Industry, Technical Educa- 
tion in, 262 | 

Busk Studentship іп Aeronautics, 487 

Chemical Engineers, Institution of, Memo- 
randum on Training, 52 

Coopers' Hill War Memoria] Prize, 352 

Education of Engineers, Conference of 
Vereln Deu e Ingenleure, 778 

— in the Gas Industry, 800 

Electrical Engineers, Institution of, Asso- 
clate Membership Examination, 268 ; 
Students’ Premiums, 320 

Faraday House, Faraday and Maxwell 

Scholarships, 174; Prospectus, 268 

Gas Engineers, Institution of, Entrance 
Examinations, 174; Candidate’s Pro- 
posal Forms, 268 

Manchester Municipal College of Тесћ- 
nology, Evening Courses, 638 

Metals, Institute of, Student Membership 
Regulations, 268 

Royal Air Force, Education in, 263 

— Scholarships and Free Studentships, 
Syllabus, 804 

Scholarships, Kngineering, Swansea Uni- 
versity College, 174 

— Faraday and Maxwell, Faraday House, 
174 


— Royal, and Freo Studentships, Syl- 


— Science, Examination Syllabus, 606 
— Surveyors’ Inatitution, 320 

— Whitworth, Regulations, 804 

Science Scholarship, Examination Syllabus, 


606 
SirJohn CassInstitute, Lectureson Fuel,147 
Structural Engineers, Institution of, 
Manual on Training, 202 
Supervising Electrical Engineers, Associa- 
tion of, Competition for W. E. High- 
field Shield, 316 
Surveyors’ Institution, Scholarships, 320 ; 
Entrance Examinations, 638 
Swansea University College, Engineering 
Scholarshipe, 174 
Technical Institutions, Association of, 
Annua] Meeting, 262 
University College, Swansea, Engineering 
Scholarships. 174 
Whitworth Scholarship Awards, 24 ; Regu- 
lations, 804 
See also PARAGRAPH INDEX 
Efficiency of Boiler Plants. See Boiler Plants 
— of Engines. See Engines ; Trials 
— Thermal, Standards of, Internal-Combustion 
Engines, 10 
Egerton, A. C., on Engine Knock and Related 
Problems, 673. See Errata, 713 
Egyptian Transport,“ S.S., Failure of Copper 
Steam Pipe, 518 
Elsenwerke Weserhütte, A.-G., Cable-Laying 
Machine, 681* 
Ejectors, Air, Two-Stage, Metropolitan- Vickers 
Electrical Co., Ltd., 659% 
Elastic Hysteresis, Experiments on, 295 
— Modulus, Concrete, Extensometer for Deter- 
mination, 131% 


Electric : 


Accumulator Locomotives, Coa] Handling, 
Stourport Power Station, 12* 

— Trucks, Southampton Docks, 802. See 
800 

Agriculture, Electricity in (Review), 698 

Alternating-Current Rectifler. See Recti- 
fier (below) 

Alternator. See Generator and Тито 

Ammeter, Moullin High-Frequency. 655* 

— and Voltmeters at Physical and Optical 
Societies’ Exhibition, 68, 69*, 101 

Arc Furnace. See Furnace, Electric 

— Welding. See Welding 

Arcing, Presenres Produced іп Closed 
Vessels, 715 

Armature Coils, Manufacture, Trafford 
Park Works, Metropolitan- Vickers 
Electrical Co., Ltd., 405*, 731* 

Battery. See Асентиаот (above) 

Bridge. Schering, Testing Insulating 
Materials, Direct- Reading. Type, 50% 

British Electrical Development Associa- 
tion, Work of. 388, 730 

Cable. Bitnmen-Laid, Explosion at Royal 
Institution. RO 

— Cracking of Јела Sheathing, Investi- 
gations, 297, 299, 2349 

— Dielectrics, Permeabilitv to Air and 
Impregnating Compounds, 655 

— Distribution In Cities and Towns. 737 

-- Laying Machine, Wescrhütte. 681“ 

— Lead-sSheathed. Automatic Plumber for 
Jointing. 254% 

— 132,000-volt. Ofl-Filled, Design, Con- 
struction and Installation, 177% 

Central Stations. See Power Stations 

Circuit Breakers. See Siitchnear 

Coils, Armature. Manufacture, Trafford 
Park Works, Metropolitan-Vickers 
Electrical Co., Ltd., 405", 731% 

Condenser, Air, Variable, Sullivan-Griffiths 
Precision Type, 237* 
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Condenser, Properties of Dielectrics, 193 

— Bus , Transformers, 403% 

Conductivity, Aluminium Aloys and 
Вгопгев, 301*. Sce 319 

Constants, Galvanometers and  Flux- 
meters, Graphical] Determination, 338 

Oooking and Heating Apparatus, British 

ustrles Fair, 262 

Cranes. See Cranes 

Crompton Jubilee Celebrations, 451 

Cut-Outs, Fusible, Pressures Produced on 
Blowing, 715 

Dielectrics, Cable, Permeahility to АШ 
and Impregnating Compounds, 655 

— for Condensers, Properties of, 193 

Dynamo. See Generator; Титђо-Сепеттот 

Electrical Apparatus, Physical and Optical 
Societies’ Exhibition, 49%, 689, 101°. 
See 142, 175, 237%, 400• 

-- Code, Canadian Standard, and British 
Electrical Fittings, 230 

— Development Association, British, Work 
of, 388, 739 

— Engineering Industry, British, and 
Foreign Competition, 172 

-- EC ЕСПЕ Invention and Progress in, 

— Fittings, British, Canadian Market, 230 

— — Plugs and Sockets, Standard Specifi- 
cation, 59, 257 

— Machinery, British and Foreign, Com- 
parisons of Efficlency, 172 

— — Fundamentals of ign (Review), 


— — Manufacture and Testing. Sce Metro- 
politan- Vickers Electrical Co., 114. 

— — Moments of Inertia of Rotors, 
Experimental Determination, 2139. 
See LETTER, 614 

— Research Association, Report, 201 

Electricity Commissioners, Ch for 
Electricity in London, 20; ar 
on Bitumen-Surrounded Cables, 80: 
Statistics of Flectricity Supply, 356, 
450: Central England ectricity 
Scheme, 454%; North-West Midlands 
Electricity District, 546: North-West 
England and North Wales Electricity 
Scheme, 811% 

-- Physico-Technical Theory of (Review), 
530 


— Private Supply, Caerphilly Urban 
District Council versus Griffin, 19 

—- (Supply) Act, 1926, Effects of, 17, 737 

Electro-Farming, (Review), 693 

Electrolytic Iron, Inception and Develop- 
ment, 220% 

Electroplating. See Electro 

me heostats, Standard Specification, 

06 

Frequency Meter, Warren Master, 69• 

— Changer, 5,000-kw., Stourport Power 
Station, 144 

Furnaces. See Furnaces 

Fuses, Pressures Produced on Blowing, 715 

Galvanometer Constants. Graphical Method 
of Determining, 338 

— Vibration, Schering, 101• 

Generating Stations. See Power Station: 

Generator. See Generator and Turho 

Heating and Cooking Apparatus, British 
Industries Fair, 252 

— Electric, Trash Screens, Shawinigan 
Falls Power Plant, 514 | 

— — Normalising of Overstrained Steel, 
632, 682• 

Hydro-Electric Power Plants. See Power 
Plants 

Hygrometry, Electrica] Methods, 487 

Induction Furnace. 8ғе Furnace 

— Motors. See Motors, Electric 

-- Туре Meters (Everett, Edgcumbe & 
Со., Ltd.), 69%; (Nalder Brothers 
& Thompson, Ltd.), 69 

Instrumente, Manufacture and Testing, 
Metropolitan-Vickers Electrical Co 
Ltd., 815% 

— Moving Coll, Graphical Determination 
of Constants, 338 

Insulating Bushings, Condenser Туре, 
Transformers, 403* | 

— Materials, British Industries F^ir, 952 

— — Manufacture, Metropolitan- Vickers 
Electrical Co., Ltd., 403% 

— — Paper, Cloth and Fibre, Містовсорі- 
cal Examination, 620* 

— — Schering Bridge for Testing, Cam- 
bridge Direct - Read ing Type, 50% 
Insulators, Pot-Head Туре, for 132, 000 - 

той ОП-ЕШед Cables, 178% 

Jointing Lead -Sheathed Cables, Auto- 
mat le Plum ber for, 2549 

Light and Electricity, Relationship, 
Modern Theories, ?01 

Lightning, Protection of ОП Tanks from. 
360. See 296 

Locomotives. See Locomotires, Electrie 

London, Charges for Electricity in, 20 

Machinery. Electrical. Principles of 
Design (Review). 141 

Machines. See Generators ; Motors ; Turbo 

Magnetos. See Magnetos 

Mains. See Cables (abave) 

Mercury-Arc Rectifiers, Principles and 
Circuits (Review), 173 

Meter. Average-Recording, Electric Power 
Supply, 393• 

—-Induction Туре (Everett, Edgcumbe 
& Co., 114.). 69%: (Nalder Bros. 4 
Thompson, Ltd.), 69 

— Manufacture and Testing, Metropolitan- 
Vickers Electrical Co., Ltd., 8159 

Micanite Insulation, Manufacture, Metro- 
politan-Vickers Electrical Co., Ltd. 
403* * 

Motors. See Motors, Electric 

Moving-Coil Instruments, Graphical 
Determination of Constants, 338 

ОП Switch. See Switchgear. 

Oscillograph, Duddell, for High Voltage 
Work, 49 | 
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Plezo-Electric Resonators, Mode of Vibra- 
tion, 644 

Planing Machines, Rlectrie Drive for, 
моро алына Electrical Co., 

КІ | 

Plugs апа өткен; Standard Specification, 
59, 257 

Potentiometer, Recording. with Hot-Wire 
Motor, Cambridge, 49• 

Power. See Power 

— Stations. See Power Stations 

Prospecting for Ores, Electrical Metbod, 
697 

Pyrometer. See Pyrometer 

Quartz-Plate Piezo-Electric Resonators, 

ый Моде ШАМЫ Ы 644 

Railways. Ratlways | 

Rectifier, Alternating-Current, 8 
nous Motor Type, for Кіпеша ph 
Projectors, 254% 

— Мегстгу-Агс, Principles and Circuits 
(Review), 178 

— and Valves, Treatise on (Review), 472 

Relays, Directions] (Everett, be 
& Co., Ltd.), 69,* (Nalder Brothers 4 
Thompson, Ltd.), 60 

— Parmotor Electro-Magnetic, 411* 

Research Association, Electrical, Annual 
Report, 201 

Resistance, Brass, Bronze and Aluminium 
Bronze, Effect of Heat Treatment, 
492% 


— Measurements, Atmospheric Corrosion 
of Metals, 338 

— Water, Load Tests of Turbo-Genera- 
tore, Metropolitan-Vickers Electrical 
Co., Ltd., 763% 

— Welding. See Welding 

Resistivity, Earth, Measurements, Lake 
Superior Copper Country, 697 

Resonators,  Piezo-Electric, Mode о! 
Vibration, 644 

а а Field, Standard Specification, 
306 i 


Röntgen Rays. See Rontgen 

Rotary Converters, Performance of, 
Standard Specification, 235 

Single Phase. See Generators; Motors ; 
Paver; Іг сотоћтег : Railways 

South-East England Electricity Scheme, 
Criticisms of, 17 

Starters, Motor. See Motors, Electric 

Steel Manufacture. Зее Metallurgy; &nd 
Furnace, Electric 

Storage Battery. See Accumulator (above) 

Street Railways. See Tramways 

Substation. See Substation 

Switchgear. See Switchgear; Motors, 
Electric 

Tariffs, Electric Power, Effect on Consump- 
tion, 388 

Telegraphy. See Telegraphy 

Telephony. See Telephony 

Thermometer. See Thermometer 

Three-Phase. See Generators: Motors ; 
Power ; Locomotives ; Railways 

Traction. See  Locomotites ; Electric; 
Railways ; Tramways 

Tramways. See Tramways 

Transformers. See Transformers 

Turbo-Generators. See Turbo-Generatora 

Voltmeters, Physical and Optical Societies’ 
Exhibition, 68, 69*, 101 

Welding. See Welding 

Winding Gear. Sce Winding 

Wireless Telegraphy. Sce Telegraphy 

Wireless Telephony. See Telephony 

X-Rays. See Rontgen Rays 

See also PARAGRAPH INDEX 


Electrical Apparatus. Physical and Optical 


Societies’ Exhibition, 49%, 68%, 101%. See 
142, 175, 237%, 400 


— Development Association, British, Work of, 


888, 789 


— Engineering, Development of, Crompton 


Jubflee Celebrations, 451 


— — Industry, British, and Foreign Com- 


petition, 172 


— — Industry, Position and Prospects, 61 
— — ш с Invention and gress in. 
4 

— — and Sclentifſe Research (Review), 2&6 

— — Works, Bruce Peebles € Co., Ltd.. 811 

— — Works, Metropolitan-Vickers Electrica] 
Co., Ltd. See Metropolitan-Vickers 

— Englneers, American Institute of. Papers on 
132,000-volt Cable Design, 172» 


Electrical Engineers, Institution of : 


Presentation of Portrait ot 
Atkinson, 174 TREE 
Annual Dinner, 197 
Associate Membership Examination 
5 Premiums, 320 ia 
elvin Lecture on the Revolutio 
Ккк ма ЕН 0. Тодре. 506 o 
edal, Award t 
й Fleming, s о Prof. J. A. 
ectrification of the Pieterm - 
м о of Ше South And. 
жауа, by F. Ly 
И ~ МА. Lydall, 650% 679*. 
actice and Progress іп Com bust} 
Coal as Applied to Steam Сере от о! 
LE uf лаша. 742 а 
onsiderations of the Economi 
Electric Power Prod о 
en uction by W. Т. 
Summer Meeting, Glasgow : 
Inaugural Proceedings, 811 
Visita and Excursion, 812 
Scottish Centre : 


ВоПег Plant Progres 
crants, 323 ress, by F. H. Rosen. 
Electrical Engineers, S “fai : 
of. See Supervising Ising, Association 


—Machinery, ritish and Com 
parisons of Efficiency, jpg eien, | 


— — Fundamentals of Design (Review), 564 
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Electrical Machinery, Manufacture and Testin 
See Metropolitan- Vickers Electrical Co., 140 . 

---- Moments of Inertia, of Rotors, Experi- 

ва шоре Determination, 213%. See LETTER, 


Electrical Power Engineering Co. ( Birmingham), 
Ltd., Motors with Epicyclic Reduction 
Gearing, 252% 

— Research Association, Annual Report, 201 

Electricity Commissioners. See under Electric 

— Supply) Act, 1926, Effects of, 17, 737 

— Physico-Technical Theory oi (Review), 530 

Electro-Farming, Treatise on (Review), 693 

— Hydraulic Steering Gear, S. S. Duchess of 
Bedford," 676• 

— Technical Commission, International, Ac- 

laceptance Tests of Steam Turbines, 709 

Electrolux, Ltd., Water Softeners, 483 

ооу Iron, Inception and Development, 


— Corrosion. Seo Corrosion 

Electrons and Modern Physical Theories, 506 
енш of Chromium, Investigations, 
Elements, Transformation of, 315%, 360%, 387%, 
^ 2122* 

Elierman Liner“ City of Roubaix,” 175 
Hovey Pugmill for Clay (H. & E. Lintott), 


Elevators and Conveyors, Май Bags, Post 
Office Tube Railway, 309% 

— Grain, Granaries at Avonmouth Docks, 505% 

— Pneumatic, Travelling, for Grain, Avon- 
mouth Docks, 591* 

Elliott Brothers (London), Ltd., Vacuum 
Thermocouples, 101%; Averaging Re- 
corder for Electric Power Supply, 393• 

Ellison, G., Switchgear at British Industries 
Fair, 206% 

Ellson, G., on Effect of Electrification on 
Railway Design and Maintenance, 720, 
See 700, 814 
en, L. V., on Drainage Syphons on the 
Upper Jhelum Canal, 20 

Elsinore Shipbuilding Co., Ltd., Motor Train 
Ferry ‘* Когвдг,” 41% 

Emanueli. L., on 132,000-volt Cables, 177% 

Emen пои. See Grinding under Machine 

ools 

Empire, British, Organisation of Research 
Work, 385 

— Grown Timber, Exhibition, Imperial In- 
stitute, 166 

— Тгадс, Development of, Importance of 
Personal Contact, 482. See 612 

“ Empirestar,” 8.8., Explosion of Stop- Valve 
Chest, 518 

Employees. See Labour 

Employment. See Labour 

Endurance Tests. See Alternating Stress under 
Tests (Materials) 

Engines, Acro. See Aeronautics 

— Diesel. See Engines, Oil, Diesel; Marine 
Propulsion; Motor Ships 

— Gas, 10-h.p. Michell Crankless Type 
(National Gas Engine Co., Ltd.), 220% 

— — Steam Generation by Waste Heat, 241°. 
See 233, 264, 272. 

— — Use in Electric Power Stations, 743 

— Heat, Treatise on Applied Thermodynamics 
(Review), 780 

-- Internal-Combustion, Heavy Types, Devel- 
opment, 727, 752 

— — Combustion, Light, High Speed, Develop- 
ment of, 727, 751 

— — Combustion, Standards of Efficiency, 10 

— Locomotive. See Locomotire 

— Motor Car. See Engines, Petrol 

— Oil, Automatic Temperature Control of 
Cooling Water, Crosby, 276* 

— at British Industries Fair, 2049, 224, 
256 

— — Cold Starting, with Spring Injection and 
Paxman-Lentz Exhaust Valve Gear 
(Davey, Paxman & Co., Ltd.), 224* 

— — Diesel, Development of, 727, 752 

— — Diesel, and 450-kw, Electric Genera- 
tors, Auxiliary Machinery, S.S. “ Duchess 
of Bedford,” 675% 

— — Diesel. High-Speed, Recent Develop- 
ments, 727, 752, 777 

— — Diesel, at Leipzig Fair, 327* 

— — Diesel, for Locomotives, 726, 751 

— — Diesel, Marine, Advantages of Рте- 
heating АН, 40 

— — Diesel, Marine, 4,000-h.p. Burmeister & 
Wain Type, Motor Train Ferry ''Korsór," 
42* 

— — Diesel, Marino, Comparisons with Steam 
Engines and Turbines, 378*, 389. 430* 

— — Diesel, Marine, Comparisons of Stil] and 
Doxford Types, 39. See 47 

— — Diesel, Marine, Comparisons of Two- 
Stroke and Four-Stroke Cycle, 39, 47 

— — Diesel, Marine, Design for Low Weight 
and High Speed, 89 

— — Diesel, Marine, Effects of Turbulence, 40 

— — Diesel, Marine, Experimental Investiga- 
tions, Admiralty Engineering Laboratory, 
407, 425", 462“ 

— — Diesel, Marine, Gas Pressures behind 
Piston Rings, 462“ 

-- — Diesel, Marine, M.A.N., Two-Cycle 
Douvle-Acting Туре, Tests of, 83 

— — Diesel, Marine, Mechanical Етсјепсу of 
426, 162*. See 407 

— — Diesel, Marine, for Naval Service, 89 

— — Diesel, Marine, 2,100-h.p. North-Eastern 
Werkspoor, M. S. Greystoke Castle,“ 380° 

— — Diesel. Marine, Present Position, 39, 47 

— — Diesel, Marine, Progress in Adoption. 
701, 721 

— — Diesel, Marine, Shelde-Sulzer Type, for 
M.S. * Sibajak," 71* 

— — Diesel, Marine, Skew Gears for Camshaft 
Drives. Wear and Etficiencv of, 427% 

— — Diesel, Marine and Stationary, Design 
and Construction (Review), 173 

— — Diesel, Marine, Steam Generation by 
Waste Heat, 243, 272. See 233, 264 

— — Diesel, Marine, 7,000-h.p., Sulzer, 412° 

— — Diesel, Marine, Supercharging in, 41, 
426. See 407, 462 


Engines, Oil, Diesel, Marine, United Statcs Ship- 
ping Board Conversion Programme, 88 

— — Diesel, Marine, and Vibration of Ships, 
199. See LETTER, 227 

— "on сым Marine, Volumetric Efficiency 
of, 40 

— — Diesel, Marine, 3,725-h. p. Wallsend- 
Sulzer Type, M. S.“ Zealandic," 525% 

— — Diesel, Use in Electric Power Stations, 
514, 545. See LETTER, 540 

— — Diesel, 65-h.p. for Motor Vehicles (Mas- 
са Augsburg-Nurnberg A. G.), 

28 

— — Diesel. See also Motor Ships; Marine 
Propulsion; Diesel Engine Users’ Asso- 
ciation 

— — Marine, Design of Small Vessels (Review), 
173 


— — Marine, under Construction, Lloyd's 
Statistics, 484 

— — Heavy Type, Development, 727, 752 

— — High-Speed, Development of, 229 

—- — Horizontal, Solid-Iujection Type (Robey 
& Co., Ltd.), 226% 

— — 55-h.p.. Single- Cylinder. Horizontal Semi- 
Diesel Type (Fielding & Platt, Ltd.), 226% 

—- — 150-h.p.Three-Cylinder Horizontal,Cross- 
ley-Premier, 204* 

— — Two-Cycle, and 8-kw. Electric Generator 
(Petters, J.td.), 203% 

— — 60-h.p., Two-Cylinder Vertical, Two- 
оке Туре (Marshall, Sons & Co., Ltd.), 

04* 


— — See also Tractors and PARAGRAPH INDEX 

— Petrol, Action of Anti-Knock Dopes, 673. 
See Errata, 713 

— — Aeroplane. See Aeronautics 

— — Citrocn Ditferential-Stroke Type, Atkin- 
gon Cycle, Kinematics of, 277* 

— — Light High-speed Types, Development, 
727, 751 


— — Motor Car, Cylinder-Grinding Machine, 
174 


4 

---- See also Aeronautics ; Motor Cars 

pron Artificers, British Navy, Promotion 
ог, 674 

— Steam, Compound, 800-ћ.р., Uniflow Heat- 
Extraction Type (Galloways, Ltd.), 318% 

— — Development of, 710, 755 

— —Historical Exhibits, Institution of Civil 
Engineers’ Conversazione, 709 

— — Marine, Comparisons with Turbines and 
Qil Engines, 378%, 389, 420% 


— — Marine, under Construction, Lloyd’s 
Statistics, 484 

— — Marine, Geared, in Early American 
Cruisers, 54 

— — Marine. See also Marine Propulsion ; 
Turbines 


— — Work of James Watt (Review), 82 

— Winding. See Winding 

— See also PARAGRAPH INDEX 

Engineers’ Association, British, Discussion on 
Rating Proposals, 775 

— Civil Service, Status of, 484 

— in-Charge, Institution of, Annual Dinner, 
546 

— Chemical, and the Fuel Industries, 611 

— Consulting, Association of. See Consulting 
Engineers 

— Education. See Education ; Apprenticeship 

—and Physicists, Relationship, 169. See 
LETTER, 227 

— Institutions. See Institutions 

— Naval, Promotion of Engine-Room Artifi- 
cers, 674 

— Registration of, in Australia, 780 

— Value of Mathematics to, 807 

Engineering and Allied Industries, Position 
and Prospects, 21, 61, 91, 139, 171, 248, 
294, 324, 357, 388 

— Apprentices. See Apprentices 

— Civil, Standard Construction Methods 
(Review), 780 

— Conference, Charter Centenary Celebrations, 
Institution of Civil Engineers. See Civil 
Engineers 

— Design and Manufacture in, 641 

— Education. See Education; Apprenticeship 

— Electrical, Development of, Crompton Jubi- 
lee Celebrations, 451 

— — and Scientific Research (Review), 286 

— — Works, Bruce Peebles & Co., Ltd., 811 

— — Works of Metropolitan-Viekers Electrical 
Co., Ltd. See Metropolitan- Vickers 

— Export Trade and National Saving, 484 

— Inventions, Century of, 709, 755. See 707 

— Industry, Electrical, British, and Foreign 
Competition, 172 

— — Report of Committee on Industry and 
Trade, 576 
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— Wood, at Leipzig Кат, 328 

— Sce also Hack Saws (above) 

Sawing and Edging Machine, Wood (J. 
Sagar & Co., Ltd.,) 508* 

Shearing Machines, Plate-Roiling Mills, 
Appleby Iron Co., Ltd., 588 

Springs, Laminated, 200-ton Press for 
Finishing (H. Pels), 283• 

Stair Strings, Recessing Machine for 
(J. Sagar & Co., Ltd.), 508* 

Stamping Plant, Laminations, Electrical 
Machinery, Metropolitan- Vickers Elec- 
trical Co., Ltd., 186% 


Swarf, Cutting Machine for, (Magnet 
Werk), 284% 

Tools, Cutting, Hot Hardness and Cutting 
Properties, 51 


— — Research Committee, Report оп 
Cutting Temperatures, Discussion, 51 

— Room, Metropolitan-Vickers Electrica] 
Co., Ltd., 277* 

Turning and Boring Mills. 
(above) 

--- Ornamental. 
for, 584% 

Turnings, Machine-Tool, Cutting Machine 
for (Magnet, Werk), 294% 

Turret. Lathes. See Lathes (above). 

Wheel Lathe, Semi-Automatic (W. Hegen- 
scheldt), 243% 

Wire-Forming Machine (C. Semper), 282° 

Woodworking Machinery Importers’ As- 
sociation, Policy, 779 

— — at Leipzig Fair, 326 

— — Moulding and Planing Machine, Five- 
Cutter (T. Robinson & Son, Ltd.), 476% 

— — Planing and Moulding Machine, 
High-S (J. Pickles & Son (Engi- 
пеета), Ltd.), 477* 

— — Planing and Moulding Machine, 
Six-Roller High-Speed (T. Robinson 
& Son, Ltd.), 130* 

— — Portable Cross-Cut Saw for Loge 
(А. Ransome & Co., Ltd.) 179 | 

— — Recessing Machine, Double-Spindle, 
for Stair Stringa (J. Sagar Co., 
Ltd.), 508% 

— —- Запа па Machine, Belt-Type (Do- 
minion Machinery Co., Ltd.), 509% 

— — Sanding Machine, Three Drum 
С  Pickles & Son (Engineers), Ltd.), 
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— — Saw, Bench, 36-in. Noller-Feed 
(Wadkin « Co.), 203% 
— — Saw, Cross-Cut, Automatic, Motor 
Driven (Wadkin & Co.), 203% 
— — Sawing and Edging Machine (J. 
Sagar & Co., Ltd.), 508* 
See also PARAGRAPH INDEX 
Machine Work. See Machine Tools 
МА; Саре Importa, 174 
— Filectrical, British and Foreign, Com ns 
of Efficiency, 172 ii p 
-- — Fundamentals ot Design (Review), 564 
— — Manufacture and Testing. See Metro- 
politan Vickers Electrical Co., Ltd. 
— —- Principles of Design (Review), 141 


See Boriny 
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— poe and Exports, Statistics, 21, 61, 91, 


, 171, 248, 294, 324, 358 


 Magdeburger, Е. C., on Diesel 
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— Use in Agriculture, 811 

— Vibration of (Review), 34 
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Madden, H. D., on the Gas 1 743 


Naval Service, 89 
Magnesium Alloys. See АЦоуз under Metallurgy 
Magnets, Permanent, Testing Apparatus, 101 
— Steel, Tungsten, Influence of Silicon, 554*, 


600, 632 
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for Liquids, 284* 

Magnetic Detector, Cracks in Railway Axles, 
Acton Works, 646 

— Fields, Intense, Investigations, 219, 338 
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Plant, 553° 

— Separator for Liquids (Magnet Werk), 284• 

— — Recovery of Non-Ferrous Scrap from 
Turnings, 122* 

Magneto Generators, High-Tension Current 
Supply to Wireless Apparatus, 224% 

— Motor-Car Engine, Flexible Coupling for 
Driving, 52* 

Maile, Underground Electric Railway for, 
London, 92%, 153%, 214%, 250%, 300%. See 
LETTER, 299 

Mains, Electric. See Cables under Electric 

Malleable-Iron Castings, Standard Specifica- 
tions, 276 

Management of Works. See Works Manage- 
ment 

Manchester Association of Engineers, Annual 
Dinner, 113; Joint Meeting with Institu- 
tion of Mechanical Engineers (North 
Western Branch), Discussion on Cutting 
Temperatures, by E. G. Herbert, 51 

— Main Drainage, Rainfall and  Run-off 
Ground, 760, 789% 

— Municipal College of Technology, Evening 
Courses, 638 

— Ship Canal, Traffic Statistics, 429 

— Steam Users’ Association, Report on Boiler 
Failures, 386 

— Trafford Park Works, Metropolitan- Vickers 
Electrical Co., Ltd. See Metropolitan-Vickers 

Manganese, Influence on Nickel Steel, 579, 632 

Mannesmann Process, Rolling Steel Tubes, 
Investigations, 269% 

Manometer, Bubble, for Precision Measure- 
ments (Negretti & Zambra), 102* 

Manufactured Goods, Standardisation and 
Simplifled Practice, 324 

Manufacturing Premises and Plant, Assess- 
ment for Rating, 258 

— — And Plant,Proposed Rates Reduction, 775 

Manures, Artificial, German  Synthetic-Am- 
monia Industry, 536 

Marconi’s Wireless Telegraph Co., Ltd., Wireless 
Equipment, Croydon Aerodrome, 190* 

Marine Auxiliary Machinery, Geared Turbo- 
Generators, H. M. S. Rodney,” 375* 

— — Machinery, M.S.“ Greystoke Castle,” 380% 

— — Machinery, M. S. Zealandic,’’ 526 

— — Machinery, S. S.“ Duchess of Bedford,’’675* 

— Boilers. See Boilers 

— Engineering Industry, Position and Pro- 
spects, 357 

— — Lloyd’s Statistics, 484 

— Engineers, Consulting, and Ship Surveyors, 
Society of. See Consulling Marine Engineers 

— — Institute of, Annual Report, 326 

— — and Naval Architects, American Society 
of. See Naral Architects 

— Engines. See Engines; Turbines; Marine 


Propulsion 

— Propulsion, ВоПегв, Advantages of Alir 
Pre-Heating, 323. See LETTER, 361 

— — Boilers, Water-Tube and Cylindrical, 
Com sons, 378, 430°. See 389 

— — Boilers, Yarrow High-Pressure Water- 
Tube and Cylindrical, 5.5. “ Duchess of 
Bedford," 675*. See 711 

— — Diesel Engines, Advantages of Pre- 
Heating Air, 40 

— — Diesel Engines, Comparisons of Still and 
Doxford Types, 39. See 47 

— — Diesel Engines, Comparisons of Two- 
Stroke and Four-Stroke Cycles, 39, 47 

— — Diesel Engines, Design and Construc- 
tion (Keview), 173 

— — Diese] Engines, Effects of Turbulence, 40 

— — Dicsel Engines Experimental Investiga- 
tions Admiralty Engineering Laboratory, 
407, 425%, 402* 

— — Diesel Engine, North  Eastern- Werk- 
spoor, M. S. Greystoke Castle," 380 

— — Diesel Engines. Present-Position, 39, 47 

— — Diesel Engines, Progress in Adoption, 
701, 721 

— — Diesel Engines, Schelde-Sulzer Type, 
for M.S. “ Sibajak,”’ 71 

—- — Diese] Engines, 7,000-h.p. Sulzer, 412% 

— — Diesel Engines, Supercharging in, 41 

— — Diesel Engines, Volumetric Efticiency of, 40 

— — Diesel Engines, Wallsend-Sulzer Type, 
M. S. Zealandic, 525% 

— — Fuel for, Comparisons of Coal and ОП, 
378*, 389, 430* 

— — Geared Turbines, 8.3. “Duchess of 
Bedford,'' 675 

— — High-Pressure Steam for, 701, 721 

— — Machinery under Construction, Lloyd's 
Statistics, 484 

— — Mechanical Stokers, Comparisons with 
Other Systems, 378, 430*, See 380 

— — Michell Thrust Bearings, Temperature 
Limite, 205 

— — Oil Fngines, Design of Small Veasels 
(Review), 173 

— — ОП Fuel for. See Ой Fuel : 

— — Propellers, Conditions Producing Cavita- 


tion, 439 
— — Propellers, Model, in Air and Water, 
Comparisons, 409 


— — Propellers, Model Experimenta, Effect 


of Fins in Propeller Aperture, 438, 461° 
— — Propellers, Vortex Theory, 439 
— — Pulverised Fuel, Comparisons with 


other Systems, 379, 430%, See 389 


ngines for 


Flame Burners, 431" 

— — Steamers, Loss of Speed in Service, 440, 

— — Steamers, Domnble-Ended Screw, for 
Sydney Harbour, 397*, 408 

— — bine, Exhaust-Steam, Bauer-Wach 
System, 8.8. “ Britannia," 206 

— — Turbines, High Pressure, S.S. '' King 
George V," Results, 370. See 390 

— — Vibration of Ships, Causes, 199. See 
LETTER, 227 

— — See aleo Engines ; Turbines ; Propellers ; 
and PARAGRAPH INDEX 

— Salvage. See Salrage 

— Btructures, Tímber, San Francisco Bay, 
Destruction by Boring Organisms, 757% 

— Turbines. See Turbines. Steam, Marine 
Propulsion 

Markets. See Trade and PARAGRAPH INDEX 

Markmann, P. I., on Stress Distribution in 
Ferro-Concrete Columns, 515 

Marshall, Sons & Со., Ltd., 60-h.p. Two-Cylin- 
der Verticai Two-Stroke Oil Engine, 204* 

Maschinenfabrik Augsburg-Nurnberg A.-G., 
Diesel Engine for Motor Vehicles, 328* 

Мазоћ, Dr. М., оп Geophysical Exploration for 
Ores, 697 

Materials, Strength of (Review), 471 

— — See also Stress and Тема (Materials) 

Mathematics and the Development of Engl- 
neering, 710. See 807 

— Dimensional Theory, Application to Steam- 
Nozzle Flow, 80 

— Value in Engincering, 807. See 710 

Mather & Platt, Ltd., Cask-Washing Machine, 
195* 

Matsuda, Dr. Т., on the Heat Treatment of 
Brass, Bronze and Aluminium Bronze, 492 

Matter, Transformation of, 815%, 360%, 387“, 
422% 

May Lecture, Institute of Metals, on Chemical ` 
Properties of Crystals, 613 

McAlister, F., on the Relative Strength of 
Cargo Vessels, 408 

McAlpine, Sir R. & Sons, Takoradi Harbour 
Works, 455* 

McEntee, Capt. W., on Model Tests of Pro- 
pellere, 54 

McLellan, J., on Progress іп Hydro-Electric 
Installations, 786. See 750 

Ме. See also Мас 

Measurement, Base-Line, Catenary and 
Mechanical Mcthods, 559• 

Measuring Machine, Gear-Tooth, Metropolitan- 
Vickers Electrical Co., Ltd., 280% 

— Tapes, Tests of, United States Bureau of 
Standards, 628. See Erratum, 805 

Mechanical Engineers, American Society of, 
Properties of Steam Research, Progress 
Reports, 202; Visccsity of Lubricating 
Oils, by M. D. Horsey and H. Shore, 281 ; 
Engineering Index, 790 : Use of Pulverised 
Fuel in Basic Open-Hearth Furnaces, 
by E. L. Herndon, 808. 


Mechanical] Engineers, Institution of: 
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by Prof. C. J. Hawkes, 39. See 17 
The late Mr. M. Longridge, 109. Зее 112* 
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Fifth Report of Steam Nozxle Research 


Committee, 116%, 1479. Sce 107, 
100*, 207%. See LETTER, 174 

Annual Report, 233 

Presentation of Prizes, 233 

Waste Heat Recove by Major W. 
Gregeon, 241°, 272. See 233, 264 


а George Stephenson Memorial, 
Б 


Reorganisation of CreweLocomotiveWorks, 
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355, 358. Sec Errata 314 
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The Late Mr. H. Davey, 515. See 485* 
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Causes of Failure of Wrought-Iron Chain 
and Cable by Dr. H. J. Gough and 
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Third Report of Wire Ropes Research. 
Committee, by Dr. W. A. Scoble, 5229 
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Temperaures, hy Е. а. Herbert, 51 
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Cylinder Compound Locomotive, by 
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Discussion on Fifth Report of Steam Noz- 
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Waste Heat Recovery, by Major W. 
Gregson. Discussion on, 264. See 233, 
241%, 272 

Summer Меси пр, Southampton ; 

Inaugural Proceedings, 808 

Port of Southampton, by F. E. Went- 
worth-Shields, 800* Sce 809 

Mechanical Flight. See Aeronautics 

— Lubricator. See Lubricator 

—- Stokere. See Stokers 

— Traction on Roads. See Roads ; 
Cars, Tractors 

— Vibrations, Treatise on (Revicw), 34 

— Warfare Board, Appointment, 357 

Mechanics, Moments of Inertia, Rotors of 
Electrica) Machinery, Experimenta) Deter- 
minations, 213%. See LETTER, 614 

Meek, J. B. L., on Sewerage, with Special 
Reference to Run Off, 780%. Зее 760 

Menck Steam Pile-Driving Hammer, 491• 

Merchant Ships. See Ships; Steamers 

— Shipbuilding. 8се Shipbuilding 

Mercury-Arc Rectifiers, Principles and Circuits 
(Review), 173 

— Jets, Impact with Steel and Glass, 572 

— Prices. See Metal-Price Diagrams 
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Ladder and Pump, Leicester Fire Brigade, 
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Yat И ра Electric Locomotive, Great 
Indian Peninsula Railway, 297" _ 
, Ralivays, Ref ort on, 776 


бетар 8 tem, 209° В 
ұға оп, Ltd., Steel Trucks, 2565 
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| Effect of 
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РА and Tempering, 402% 
— — Dilstometric Investigations, 207, 


кы Silicon and Iron, Constitution 


ot, 179*, 210* 

— — Thermal and Electrical Conductivity 
301". See 312 | 

— Chemical Pro of Crystals, 613 
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фе. 

— Corrosion {п Sea Water, 311 
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gram, 296 

— Eutectic, Ball Hardness, 313 

— Investigations of, Metropolitan- Vickers 
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- lesd, Pipe Manufacture, Development 


of, 685 
— Non-Ferrous, Hot Forging of. 313, 331° 
— — Ferrous, Work of British Non- 
Ferrous Metals, Research Association, 
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— White Bearing Metals, Effect of Over- 
Heating, 193% 

— оошот, Properties of, 315 

Bist Furnaces. See Furnaces 

Ман. See Brass 

Bronze, Sce Bronze 

Cast Поп. See Cast Tron 

Chromium Ore, World Supplies of, 440 

Coke Ovens. See Coke Orens 

Corrosion of Metals. Seo Corrosion 

Düstometric Investigations, Aluminium 
and Aluminium Alloys, 297. 337° 

Electrolytic Iron, Inception and Develop- 
ment, 339¢ 

Бат ои Diagram, Development of. 296 

Foundry. See Foundry; Moulding 

Furnaces, Electric. See Furnaces 

— Metallurgical. See Furnaces 

Heat Treatment, Annealing Chaln Links, 
Effect on Rrittleness, 2%, 516, 618”, 
6529, 741 

— — Bram, Bronze and Aluminium 
Bronze, Effect of Quenching and 
Tempering, 1029 

— — Chbromium-Steel Rails, 617. See 
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eo on Tungsten Magnet Stecl, 

— — Over-Strained Stee], Rapid Normal- 
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— — and Properties of Cutting Tools, 51 

~ — of Steel, Treatise on (Review), 517 
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ment, 339• 
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— Sponge, Production of, Report, 361 

Metallurgical Inventions and the Progress 
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Metals, Grain Growth by Diffusion, 696 
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Behaviour of Metals and Alloys during 
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Blyth, Ltd.), 475* 

— Rolling. See Rolling Mills 


Milling Machines and Cutters. See Machine 


ools 
Milwaukee, Lakeside Power Station, Operating 
Experiences, High-Pressure 8team, 257, ö5 
. Fluorescence in Ultra-Violet Light, 
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— Coal. See Collieries 

— Morro Velho, Mining Methods, 379 

— Safety in, Research Board, Report on Wire 
Корез, 28, 543. See LETTER, 645; 
Reports on Pressure Produced by Blowing 
кше апа by Arcing іп Closed Veasels 


715 
= Atmospheric Dust in, Impinger- 
Plate Method. 200 ' 


апа 


— Shafts, Vertical, Sinking of (Review), 528 

— United States Bureau of. See United 
States 

— Win . See Winding 

— Wire pes for, Federation of Мапи- 
facturers, 645 


— See also Coal; Collieries ; Mining, Ores ; 
and PARAGRAPH INDEX 

, Coal, Explosives for, Investigations 
at Buxton Experimental Station, 715 

— Coal and other Stratified Minerals (Review), 


346 

— Engineers, Institution of, Coal Mining 
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Papers. Insulating, Microscopic Examination, 
620" 
Paraffin Engines. See Engines, Oil 
— Tractors. See Tractors 2 
Paraguay, Report on Economic Conditions, 804 
Paris- Orleans Railway, Electrification of, 200 
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—— Tramway, Standard Specification, 623 

-- Vse of Chromium-steel Rails and Fish- 
plates, 602, 617, 632 
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by H. Rowell and D. Finlayson, 628 
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Piecework. See Labour 

Piers und Sheds, Port of Boston, 34%, 07% 

— gt Vancouver, Piling Operations, 202 

Pietermaritzburg-Glencoe Scetion, South Afri- 
can Railways, Electrification, 650%, 679%, 
See 402, 481 

Piezo- Electric Resonators, Mode of Vibration, 
644 
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Behind, 4628 

Pit Props, Tests of, Safety in Mines Research 
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and 'Trade, 634 

— of Soo pon Development of, S00*, S09 

— Western, of North Atlantic, Boston, 94%, 
97* ; Quebec, 183* 

Portable Engine. See Engine 

— Machine Tools. See Machine Tools 

Porter, G., on Heavy Iuternal-Combustion 
Engines, 752. See 727 

Portland Cement. See Cement 

Portobello Power Station, Edinburgh, Visit of 
Institution of Electrical Engineers, 811; 
Switchgear, 815* 

Post Otfice Telephones, London Area, Develop- 
ment, 170 

— — Underground Railway for Malls, 92*, 
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Енгік 

— — from Sludge баз, За еу Sewage Works, 
102 

— from Tides, French Projects, 200 
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Peak Loads, 546. See 614, 540 

— — Electric, Klingenberg, Berlin, 58 

— — Electric, Lakeside, Milwaukee, Operating 
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— — of the World, Statistics, 206 

—- — See also Hydraulic; Power Planis 
Hwiro- Electric; Pelton Wheels ; Тит inex. 
Hydraulic : 

Pozzuolana Concrete, Harbour Construction 
Works, Bari, Italv. 215%. See Ааррехрпм. 238 
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Presidential Address to Iron and Steel Institute. 
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Process, 547 

— — to Optical Soclety, by Dr. В. 8. Clay, 
on the Stereoscope, 494 

Press. See Machine Tools. 
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crete Piles by Compressed Air, 510 

— Produced by Arcing in Closed Vessels, 715 

— — by Blowing Fuses, 715 

~— Regulator, Steam, Galloway Heat-Extrac- 
tion Engine, 818% 

Prestall Vacuum- Brake Cylinder, 144 

rud Park Automatic Substation, Brighton, 


Prices of Metals. Sec Metal-Price Diagrams 
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1 55 and Accuracy, 504 

Prisms, Dipleidoscope, Properties of, 644 

Private Supply of Electricity, Caerphilly Urban 
District Council versus Griffin, 19 

Processing System, Locomotive Repairs, Crewe 
Works, 364°, See 355, 359 

Producer-Gas Engine. Seo Engines, Gas 

— — Maclaurin Smokeless-Fuel Plant, 128% 

---- Plant, Crewe Locomotive Works, 366% 

— — Plants, Steam Generation by Waste Heat, 
243. See 233, 264, 272 

— — Utilisation of, 702, 722 
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Professional Civil Servants, Institution of, 
Presidential Address, by Sir R. Redmayne, 
on Status of Civil Service Engineers, 484 

Profit Sharing. See Labour 
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— Aerial. See Aeronautica 

— Bow and Stern, Passenger Stcamers for 
Sydney Harbour, 397*, 408 

— Model, in Air and Water, Comparisons, 400 

— Screw, Conditions Producing Cavitation, 439 

— — Model Experiments, Etfect of Fins in 
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— — Vortex Theory and Реноа. 430 

Propulsion of Ships. See Marine Propulsion ; 
Engines, Turhines ; Propellers 

Prospecting, Electrical Method, 697 

— Use of E3tv5s Torsion Balance, 219, 696 

РИШ, Elevating, for Clay (А. & E. Lintott), 


РаШп, V. E. А., on Uses of X-Rays, 175 

Pulp, Wood, ior Insulating Papers, Micro- 
scopic Examination, 620• 

Pulsometer Engineering Co., Ltd., Exhibits 
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Pulverised Fuel, Boiler Firing, Progress with, 
323, 742 

— — Bumer, Short-Flame (International Com- 
bustion), Ltd., 182* 

— — Burners, — Short-Flame, Marine 
Installations, 431* 

— D п гае, Trenton Channel Power Station, 

— — Equipment, Shanghai Power Station. 685 

— — Firing, Boilers, Electric-Control Gear, 
145%. See 459 

— — Plant, Klingenberg Power Station, 58 

— — Plant, Trenton Channel Power Station, 
433*, 499• 

— — Ship Propulsion, Comparisons, 379, 430* 
See 389 


— — Use in Open-Hearth Furnaces, 808 

Pulverising Mills, Coal, Raymond, Trenton 
Channel] Power Station. 435* 

Pumps, Air. See also Air Compressors 

— QN E: for Sump Draining, Penberthy, 


-- Centrifugal, Boiler Feed and Hot-Well, 
Trenton Channel Power Station, 662• 

— — Circulating, Trenton Channel Power 
Station, 690% 

— Fuel, Davey-Paxman Cold-Starting Oil 
Engine, 225* 

— кши, for Petrol (Zwicky, Ltd.), 
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— Ho Barking Power Station, Construction, 


--- Petrol-Filling, Filter Nozzle for, 912* 

— корош; High-Duty, for ОП (Zwicky, 
Ltd.), 37* 

— Rotary, Positive-Action Type (Hollings & 
Guest, Ltd.), 221* 

— Vacuum, Dry, Laldlaw-Dunn-Cordon Type, 
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— — Mercury-Vapour, Dunoyer System, 101 

— Variable-Deliverv, Williams-Janney Type, 
for Hydraulic Accumulator, 254% 

— — Stroke, for ОП or Petrol (Zwicky, Ltd.), 
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Pumping Plant, Southampton Docks, 801 

Punching Plant,  Laminations, Electrical 
Machinery, Metropolitan-Vickers Electric- 
al Co., Ltd., 186% 

Punjab, Drainage Syphons, Upper Jhelum 
Canal, 20 

Purification of Bewage. See Sewage 

— of Water. See Water : 

Purse, К. W., on the Electricity (Supply) Act, 
1928, 737 

Pyrometer for Surface Temperature Measure- 
ments (Negretti & Zambra), 102* 

— Temperature Recorder for (Ncuretti & 
Zambra), 221* 

Pyronmetry, Temperature-Devlation Indicator, 
Cambridge Signal-Lamp Type, 50 

— Treatise on (Review), 472 
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QUANTUM and Relativity Theories of Light, 
372 


Quarries, Alsop-en-le-Dale, Petrol Shunting 
Locomotive, 8* 

Quarrving Sandstone, Grindstone Manufacture, 
519 


Quartz Fibres, Direct- Reading Micrometer for, 
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— late Piezo-Flectric Resonators, Mode of 
Vibratlon, 644 
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— and Holes, Fitting of. See Gauges ; Gaug- 


— Sinking, Treatise on (Review), 628 
Shale, Oits from, Comparisons with ОП from 


Coal, 9 
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Speed-Reduction Gears. See Gears ; Gearing; 
Marine Propulsion, Motor- Car Details 

— Regulation. See Gorerning 

= Trials. See Trials 

Spelter Prices. See Metal-Price Diagrams 
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Stecl-Framed Buildings, 433 

Steering Gear. Electro - Hydraulic, 8.8. 
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430“. See 389 

Stone, Broken. and Chippings, Gauges of, 
standard Specification, 666 

— Building, Weathering of, 239 > 

Stonebvres Power Statlon, Lanarkshire Hydro- 
Electric Power Co., Ltd., 767“, 791% 
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of, Competition for Highfield Shield, 316 

Surface- Combustion Gas Burpers, Cox’s Ignite 
Combustors, 221% 

— Condensers. See Condensers 

— Grinding Machine. See Grinding under 
Machine Tools 

— Machined, Irregularities of. 372% 

— Temperature Measurements, Thermometer 
for (Negretti & Zambra), 102* 

— Tension. Methods of Measurement, 212 


— — of Solders, 212 
Surge Tanks. Ferro-Concrete, Lanarkshire 
of National 


Water Powcr Plants, 763% 

Survey, Physical and Chernical, 
Coal Resources, Report on Wigan Seam, 
Lancashire Coalfield, 414 

Surveying, Aerial, Photographic (Review), 141 

— — Rio de Janeiro, 486 

— Anallatic Tacheometer, Internal- -Focussing, 
320” 

— Base-Line Measurement, 
Mechanical Methods, 550% 

— Fardi Range Finder, 580 

— Gravity, in Great. Britain, 697 

— Instrument, the Oldest Theodolite, 643 

— Operations, Location of Main Bearings, 
Sydney Harbour Bridge. 559* 

— Tests of Measuring Tapes, United States 
Bureau of Standards, 623. See Errata, 805 

— Watts-Szepessy  Direct-Reading Tachco- 
meter, 103 

Surveyors’ Institution, Scholarships, 320; 
Entrance Examinations, 638 

Suspension Bridge. See Bridge 

Swan, A. D., on Vancouver Harbour Bridge, 


Catenary and 


151 

Swan. Hunter & Wigham Richardson, Ltd., 
Floating Dock for Singapore, 84%; 
8.5. “City of Roubaix,” 175; M.S. 


“ Zealandic.”’ 5257 

Swan. J., on Early American Armed Cruisers, 
54: On the Effect of Silicon on Tungsten 
Magnet Stee], 554%, See 600. 632 

Swansea Gas Licht Со., Morriston Works, 743 

— University College, Engineering Scholar- 
ships. 174 

Swarf, Cutting Machine for. 284% 

Swinden, Dr. T., on Chromium-Steel Rails, 
617. See 602. 632 

Swiss Railways, Electrification of, Operating 
Results, 481 

Switch, Contact. for Instruments, 101* 

— Motor-Starting. See Motors, Ейесітіе 

Switchboards, Power, Standard Specification, 
494 


Switchgear, Automatic Sub-Stations, Brighton, 
649% 


-- Circnit-Breaker, High-Speed 
Schuckert Werke), 820% 


(Siemens- 


— 
- = 
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sstchgear Circuit Breaker, Oil-Immersed, 

Double-Bresk Туре ee Thomson- 
Hoaston 00., Lied.), 20 М 

— — Веке, o G. Ellison), 206• 


Telephone Developments, London Area, 170 

— Traffic Problems, Machine for Sol , 655 

Telephony, Wireless, Apparatus at ysical 
and Optical Societies' Exhibition, 68. 


--- Breaker, , Push- utton See 937% 
Control (British Thomson-Houston Co., | — — Equipment at Croydon Aerodrome, 100% 
Па.) 205* — — Generators (ог gh-Tension Current 


_ — Breakers, 120,000-volt, Trenton Channel 
Power Station, 798° 

-- Breaker, Welded-Steel Case, for Mining 
Work (0. Ellison), 206* 

— Fires, Carboa-Dioxide Extinguishing Instal- 
lation, Barking Power Station, 441% 

—Fiame-Proof Draw-Out Type Switch Pillars 
(А. & Co., 4.), 206% 

— Kiingenberg Power Station, 59 

—]antrphire Water-Power Stations, 794 

—Maonfacture, Metropolitan-Vickers Elec- 


Supply, 224* 
— — Invention and Development, 755 
— — Moulin High-Frequency Ammeter, 655% 
— — Sullivan-Griffiths Precision Variable 
Air Condenser, 237° 
— — See also Valves, Thermionic 
— See also Electricity in PARAGRAPH INDEX 
Temperatare-Control Apparatus, Automatic, 


815%, See 811 
— OU Switch 5 Werke), 329% 
- Кее need by Arcing in Closed 
Vessels, 715 
~ — Produced by Blowing Fuses, 715 
— Progress with, and Power-Station Design, 
7 


ery (А. Reyrolle & Co., Ltd.), 206• 
— Measurement, Treatise on (Review), 472 
— — See also Pyrometry 
— Recorder for Pyrometers (Negretti & 


798, 754 Zambra), 221% 
— Trenton Channel Power Station, 796* — Surface, Thermometer for Measuring (Ne- 
—Triple-Pole Switch Plug (Donovan & Co.), gretti & Zambra), 102* 

2595 Tempering. See Неа Treatment under Metal- 


ur 

Tensile Testa. See Tests (Materials) 

Tension, Surface. See Surface Tension 

Teredo Navalis, Destruction of Marine Struc- 
stures by, 757% 

Terminal, Tidewater, Port of Boston, 97". 
See 349 


— Wolfe's Cove, Port of Quebec, 183• 
“Тегп,” Shallow-Draught Gunboat, 333% 
Ternary Alloys. See s under Metallurgy 
Testing Apparatus, Silk, British Silk Research 


955 
-ТкіТуре Cubicle (Metropolitan - Vickers 
Electrical Co., Ltd.). 221% 


—— Type, 11,000-volt (G. Ellison), 206% 
8уівеу Harbour Bridge, Construction of 
име Spans and Abutment Towers, 
. See Erratum, 640 ; Location and 
Erection of Main Bearings, 559* ; Testa of 
Model Members for, 697* 
- Е лема Screw Passenger Steamers, 
6 
Sykes, C., on Zirconium Alloys, 315 
Syphon Water-Mixing Valve, Automatic 
Temperature Control, Crosby, 276% 
ymons Memorial Lecture, Royal Meteoro- 
logical Society, 455 


Synthetic- Ammonia Duae! German, 536 815 
Зурћова, Drainage, Up elum Canal, 20 — Fuel, Sodium-Peroxide Bomb Calorimeter, 
— Thermic, Nicholson, motive Boiler, 347* 623° 


Systems, Shop. See Works Manajement --- Ins Materials, Schering Bridge for, 
Cambridge Direct. Reading Type, 50% 

— Machine, 1,250-ton Universal, Tests о! 
Sydney Harbour Bridge Members, 697% 

— — See also Tests (Materials) 

— Materials, American Society for, Papers 
on Concrete, 121; Proceedings at French 
Lick Meeting (Review), 530 

— Permanent Magnets, Apparatus for, 101 

— Plant, Locomotive, Altoona, Е ental 
Results on Three-Cylinder m pound 
Engine, 103 

— — Locomotive, Value of, 359 

— See also Тези (Materials) 

Tests, Acceptance, International, Steam Tur- 
bines, 709 

— Aeronautical. See Aeronautics 

— Cantilever- Beam, Strength of Concrete, 495 
See 121 

— Corrosion. See Corrosion 

— Early Dynamos, United States, 484 

— Endurance, of Wire Ropes, 516%, 522% 

— Experimental Diesel Engines, Admiralty 
Engineering Laboratory, 407, 425%, 462• 

— Fan, Standardised, Report, 357 

— Magnetic. See Magnetic 

— Marine Diesel Engine, M.A.N. Two-Cycle 
Double-Acting Type, 88 


Tests (Materials) : 


Alternating Stress, Behaviour of Single 
Metallic Crystals, 232, 264. See 200 

— — the Fatigue of Metals (Review), 370 

— — Fatigue Phenomena, 200, 232, 264 

— — Tests, Building Materials, 239 

— —- Tests, Cast Iron, 14, 142 

— — Tests, Elastic Hysteresis in, 295 

— — Tests, Electrically-Normalised Steel, 


T. 


TACHEOMETER, Anallatic, Internal-Focus- 
sing, 350• 


Takoradi Harbour, Gold Coast Colony, 455% 
Talbot, B., on Basic Open-Hearth Process, 547 
ici пие у Scheme, Newport, 


Tanganyika, Trade of, Report, 273 

Tangential Water Wheels. See Pelton WF heels 

Тыр, Automatic Water-Level Control for 
(Siemens-Schuckert Werke), 328 

ою, 132,000-volt Oil-Filled Cables, 

— Experimental, Froude, Comparisons of 

е1 Propellers in Air and Water, 409; 

Investigation of Effect of Fins in Propeller 
Aperture, 438, 4619 

— Load, Turbo-Generator Tests, Metropolitan- 
Vickers Electrical Co., Ltd., 763° 

— Locomotives. See Locomotives 

“е and Prevention of Fires, 296. 


ны from Lightning, 360. See 


— Sewage, Comparisons of Types, 760, 789 
— Ships, Motor. See Motor 


300 Ketropotitan-Vickers Electrical Co., 


— Steamers. See Steamers 

~ Tests, Adjustable- Blade Propellers, 54 

Tapes, Measuring, Tests of, United States 
Bureau of Standards, 623. See Errata, 805 

Tapel, H. J., on Fatigue-Resisting Properties 


· of Steel, 5579. Bee 578 684. See 632 
Ти. Coal, the Higher Hydrocarbons (Review), FFF 


— — Tests, Mild Steel, Different Tem- 
peratures and Stresses, 557%, 578 

— — Tests, Steel Spring Plates, 419 

— — Tests, Wires, 525 

Bending, Repeated, Testa of Wire Ropes, 
516*, 522• 

Compression Tests, Sydney Harbour 

ridge Members, 697% 

Concrete, Strength of, Cantllever Beam 
Test, 495 

— Transverse Testa for, 121 

Creep of Armco Iron at High Tempera- 
tures, 672 

— Stress, Limiting, Steel for Boiler and 
кк Construction, 723. бее 
703, 728 


Drop Tests, Chain Links, Effecta of Proof- 
ing and Annealing on Brittleness, 2° 

Elastic Hysteresis, Experiments on, 295 

Extensometer, Determination of Young’s 
Modulus for Concrete, 181% 

Hardness, Brass, Bronze and Aluminium 
Bronze, Effect of Heat Treatment, 
492% 

— Brinell, of Cold-Worked Soft Metals 
and Eutectics, 313 

— Tester. Pendulum, Properties of Cut- 
ting Tools, 51 

— Testa, Strain-Hardened Armco Iron, 
Effect of High Temperatures, 672 

Hysteresis, Elastic, Experiments on, 295 

Impact Tests, Tensile and Notched-Bar, 
Wrought-Iron Chains, 619%, 654. 
See 29, 515, 741 

Magnetic Tests. See Magnetic 

Materials, Strength of, Treatise on (Re- 
view), 471 

Notched-Bar Impact Tests. See Impact 


- Іле Lemperatare, Chemical Investigations, 
€ Electric Power, Effect on Consumption, 


Tata Hydro-Electric Power Co 
Station, 747°, 7719, 8198 ° E EERE 
Gallery, Natural Lighting of, 716° 

Taylor, C Pa Ни 
Cement ‘Works, 445 * 


Taylor, H. B., on High- 
spo igh-Speed Heavy ОП 


betracts 440 | 


fin Pr 15 М 
t, Стог. G. I., Beha 
tn AlrS | viour of Curved Bodies 


Teaching. See Educatio 
inia] College and Education See Educati 
‚* іоп 
1 om, Association of, Annual Meeting, 
— Papers, Index to, 790 
и See Institutions and PARAGRAPH 


RI 
Technology, Art and Science in Relation to, 
Teddington, Chemical Rese 
› arch Laboratory, 
Tavestigations of Low-Temperature Tar, 
Teeth, Gear. See Gear 


Ter Lines, Indo-Ruropean System, 209• 
тарау, Wireless, A tus at Physical 
27. Раса] Societies’ bition, 68. See 


e Fquipment at Croydon Aerodrome, 190% 


— 


Supply n. for High-Tension Current 


~ = Invention and Development, 755 


2 наша High-Fre пепсу Ammeter, 655% Tests (above). 
Condense, ЗА be on Variable А!г Pendulum Hardness Tester, Properties 
кы cere e) | of Cutting Tools, 51 
— Ste ар alves, Thermionic Stress Determination, Optical. See Optical 
уіп PARAGRAPH INDEX — in Materials and Structures. See Stress 
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Tests (Materials) —continued. 


Sydney Harbour Bridge, Testa of Model 
embers, 697° 
Tensile Tests,  Electrically-Normalised 
Steel, 683. See 632 
— Eno i for Carquinez Strait Bridge, 
гаШогща, 5. 
— — oe giis e Heat-Resisting 
Steels, 589, 601, 622, 632 
---- High-Temperature, Steel for Boiler 
and Superheater Construction, 728. 
See 703, 728 
---- M , Influence of Prolonged Stress, 


3 

— — Nickel-Chromium Steel, Unusual 
Fracture, 55* 

— — Prolonged High-Temperature, Armco 
Iron, 672 

— — Sydney Harbour Bridge Members, 
697* б 

— — Wire, Combined with Twisting, 525 

— — Wire, Effect of Lateral Pressure, 524 

— — Wire Rope, Sydney Harbour Bridge 
Construction, 698• 

— — Wrought-Iron Chains, 619%, 654. 
See 2“, 515, 741 

Testing Department, Mechanical, Metro- 
TOU CAD: VICKER Electrical Co., Ltd., 
1 


— Machine, 1,250-ton Universal, Testa of 
Sydney Harbour Bridge Members, 
6 


Wearing Tests, Road-Paving Bricks, 96 
Wires, Combined Tension and Twisting 
Tests, 525 
— Effect of Lateral Pressure on Tensile 
Strength, 524 
— Fatigue Tests of, 525 
— Ropes, Endurance Tests of, 516%, 5229 
— — Sydney Harbour Bridge Construc- 
tion, Tensile Testa, 608* 
Tests of Measuring Tapes, United States Bureau 
of Standards, 623. See Errata, 805 
— Oxygen-Demand, River Poilution, 544 
— of Pit Props, Safety in Mines Research 
Board, 28 
— of Steam Nozzles, Report on, 107, 109*, 116*, 
147%, 207%. See LETTER, 174 
— Washing, Coal from Wigan Seam, 414 
Text Books. See LITERATURE INDEX 
Textile Machinery Industry, Position and 
Prospects, 171 
Thames Bridges, London, Report of Royal 
Commission, 20 
— Iron Works, Electrolytic-Iron Plant, 330% 
— River, Charing Cross Bridge, Ministry of 
Transport Proposals, 513, 609. See 
LETTER, 738 
— — Deep- Water Jetty at Northfleet, 445 
— — London, Floods from Tidal Wave, 48, 77, 
294. See LETTER, 74 
Theodolite, the Oldest, by H. Cole, 1574, 643 
Therapeutical Uses of Gas Appliances, 770 
Therma! Conductivity, Aluminium Alloye and 
Bronzes, 301%, See 312 
-- Efficlency Standards, Internal-Combuetion 
Engines, 10 
—- Insulation, Gas-Retort Settings, 800 
— Stresses in Boiler Plates, 777 
— Treatment, Metale, See Heal Treatment 
under Metadurgy 
Thermic Syphons, Nicholson, Locomotive 
Boller, 347% 
Thermionic Valves. See Valres; Telegraphy, 
Wireless; Telephony, Wireless 
Thermocouples, Vacuum, (Elliott Brothers & 
Co.. Ltd.), 101* 
— See also Pyrometer 
Thermodynamics Applied ‘to Engineering 
(Review), 529 
— — Treatise on (Review), 780 
— Cycle, Atkinson, Citroén Petrol Engine, 
Kinematics of, 277% 
— — for Locomotives, 103 
— and the Development of the Steam Engine, 
710, 755 
— High-Pressure Steam for Marine Propulsion, 
701, 721 
— — Pressure Steam, Use on Locomotives, 103 
— Properties of Steam, Progress of American 
Research, 202 
— Steam, High-Pressure, Operating Experi- 
ences, Lakeside Power Station, 25%, 55% 
— — Nozzle Flow, Investigation by Dimen- 
sional Theory, 80 
— — Nozzles Research, Report оп, 107, 109%, 
116%, 147%, 207%, See LETTER, 174 
— — Turbines, Advantages of High Pressures 
and Temperatures, 727, 728, 752, 753* 
Thermometer, Dial, with Lamp-Signalling 
Attachment (Negretti & Zambra), 221* 
— Maximum and Minimum, Analysis of Obser- 
vatlons, 540 
--for Surface Temperature Measurementa, 
(Negretti & Zambra), 102% 
— Sec also Pyrometer 
Thermometry, Temperature Deviation Indi- 
cator, Cambridge Signal-Lamp Type, 50 
Thermostat, Automatic Temperature Control], 
Steam and Water, Crosby, 275% 
Thermostatic Control, Temperature of Vul- 
сапізетя, 460% 
Thieme, С. O.. оп Contamination of Scrap 
Metal, 096 
Thomson, Prof. С. P., Experiments on Wave 
Mechanics, 506 
Thomson. T., on the New Plant of the Appleby 
Iron Co., Ltd., 551%, 584*. Sce 578 
Thornycroft. J. I., & Co.. Ltd., Destroyers for 
Chilean Navy, 111. See 638 
Thorpe. W. H., Historica! Exhibit, Institution 
of Civi] Englueers Conversazione, 709 
Threads, Screw. See Screw 
Three-Phase. See Generator; Motor; Loro- 
matire: Power; Railway 
Throttle Valve. See Кате 
Thrust Bearing. See Bearing 
— of Propellers. Sec Propellers ; Aeronautics 
Thurley Pipe Wrench, 255* 
Tidal Wave, River Thames, London Floods 
from, 48, 77, 294. See LETTER, 74 
ај Production from, French Projects, 


хіх 
Tides, Power Production from, Possibilities of, 


Tidewater Terminal, Port of Boston, 97*. 826 
е 


Tilting Welrs, Annae Lanarkshire Water 
Power Plants, 

Timber селш ЖЕТЕС Bare Arch, Royal 
Tweed e, Berwick, 

— Cribe, Foundations of Wharf Walls, Port of 


= pee a Exhibition, Imperia] Insti- 
tu 66 


Time Measurement, Accuracy in. 612 
Tin Alloys. See Aloys under Metallurgy 
— and 'Tinplate Prices. Бее M 
iagrams 
Tingey, K. H., оп Car-Float Strength and 
Defiecti 


on, 54 

Tinsley, H., 4 Co., Exhibits at Physical and 
Optical Societies’ Exhibition, 101% 

Tizard, Н. Т., on Organisation of Research, 385 

Tolerances in Machine Work. See Gauges; 
Gauging 

— Standard, Reamer Diameters, 729 

Tomlinson, G. A., on Дет of Hob-Cut 
Gears, 465*, 531*, 

Tools, Cutting, Hot-Hardnees and Cutting 
Pro 


es, 51 

— — Research Committee, Report on Cutting 
Temperatures, Discussion, 51 

ралық ба 

— Pneumatic. ing 

— Room, Metropolitan-Vickers Electrical Со., 
Ltd., 277% 

-- Steel. See Steel | | 

Toothed с See Gear; Gearing; Marine 
Propulsion 

Torchio, P., on 182,000-volt Cables, 177* 

Toronto, National Exhibition and Steel and 
Power Show, British Participation, 482, 

19 


612 | 
Torpedo Boats and Destroyers. See Warshins 
Torrent Pressure Filter, Industrial Water 

Supplies, 223* 
Tu . D., on ОП Production by Flooding, 


Torsion Balance, Eötvös, Use m Geology and 
Prospecting, 219, 696 

Tottenham, Gas-Distributing System, 769 

Towers, Abutment, Sydney Harbour Bridge, 
Design and Construction, 467* 

Town Gas. See Gas 

Townend, C. B., on Power Gas from Sewage 
Sludge, 162 

Townend, W. T., on Economics of Electric 
Power Production, 742 

Track Equipment, Electrification of South 
African Railways, 652* 

— — Post Office Tube Railway, 158• 

— ВаПжау, Design and Maintenance, Effect 
of Electrification, 700, 720. Вее 814 

— — Historica] Exhibits, Institution of Civil 
Engineers’ Conversazione, 708 

W Tramway, Standard Specification, 


Traction Dynamometer. See Dynamometer 

— Electric. See Railways: Tramways 

Tractor, Chain-Track, Weserhütte Cable-Laying 
Machine, 681* 

Trade, Agricultural Machinery, Imports and 
Exports, 324 

— Argentine, Report on, 108 

— Australian, Report on, 417 

— Belgian, Report оп, 610 

— British, with Canada, Development of, 
230, 482. бее 612 

— — Causes of Depression, 546 

— Canadian Market for British Electrical 
Fittings, 230 

— Of Chile, Report on, 548 

— Chinese Machinery Imports, 174 

— Coal, British Exporta, Efect of Strike, 452. 
See 450 

— Disputes. See Labour 

— Eæt Africa, Report, 273 

— она Machinery, Imports and Exports, 


— Empire, Development of, Importance of 
Personal Contact, 482. See 612 

— Engineering and Allied, Position and 
Prospects, 21, 61, 91, 189, 171, 248, 204, 
324, 357, 388 

— — Export, and National Saving, 484 

— — Sales Organisation, 778 

— Exhibition. See Exhibition 

— German, Report оп, 157 

— Indian, Import, Report on, 299 

— а шшш, Committee оп, Reporta, 

— — United States, Report, 466 

— Internationa], Ocean Transport іп, 635 

— Locomotives, Imports and Exports, 204 

— Machine Tools, Imports and Exports, ?48 

— Machinery Imports and Exports, Statistics, 
21, 61, 91, 139, 171, 248, 294, 324, 358 

— — Importers’ Association, Policy. 779 

— Marine Encines, British Exports, 358 

— Motor Car Imports and Exports, 91 

— s: 2209 and Cycles, Imports and Exports, 


— Northern Africa, Development, and Trans- 
port Facilities, 130 

-- Paracuay, Report on, 804 

— Port of Boston, Statistica, 99 

— — of Quebec, Statistics, 183 

-- Soviet Union, with United States, 432 

— Standardisation and Simplified Practice in 
Manufactured Goods, 324 

— Statistics, Need for Prompt. Publication, 450 


а Machinery, Imports and Exports, 


-— Dn са Labour 

— Wastes, Gas Works, Disposal of, 769 

Traffic Advisory Committee, London and Home 
Counties, Report, 19 

00 1 Ко 726, 750 

raffor ar orks, Metropolitan-Vickers 
DUM Co., Ltd. Bee! Metropolitan: 
erg 


Train-Control A tus, Post 
Railway, 1510“ Office Tube 
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Train Ferry, Motor, “ Korsór," Danish State 
Railways, 41* 

— See also Railway 

Training. See also Education ; Apprenticeship 

Tramway Poles, Tubular, Standard Spccitica- 
tion, 228 

— Trackwork, Standard Specification, 623 

— See also PARAGRAPH INDEX 

Transformation of Matter, 315%, 360%, 2879. 


4228 

Transformers, Condenser-Type Insulating 
Bushings for, 402% 

— Department, Metropolltan-Vickers Elec- 


trical Co., Ltd., 765• 

— wey clopment of, and Power Station Design, 

-- Instrument, Treatment of Coils, Metro- 
politan-Vickers Electrical Co., Ltd., 407% 

— Principles of Design (Review), 141 

— Tanks, Manufacture, Metropolitan-Vickers 
Electrical Co., Ltd., 280* 

— Trenton Channel Power Station. 7079 

Translucent Glassware, Illumination Fittings, 
Standard Specification, 400 

Transmission Dynamometer. 
meter 

— Gear, See Gear; Gearing; Marine Pro- 

ulsion; Motor-Car Details 

— Lines, Overhead. See Overhead 

— of Power. Sce Marine Propulsion : Power 
Transmission 

Transit Sheds, Ferro-Concrete, Avoumonth 
Docks, 560%. See 591% 

Transport, Aerial. Sec Aeronautics 

— Goods by Passenger Train, Payment of 
Charges, 645 

— — by Rail, Legal Position, 503 

— Institute of, Use and Maintenance of Pncu- 
matic Tyres as Applied to Commercial 
Vehicles, by Г. С. W. Shire, 18. See 
LETTER, 351; Annual Dinner, 352; 
Presidential] Address on Swiss Railway 
Electrification, by R. T. Smith, 481; 
Southern Railway Elcctrification, by E. C. 
Cox, 481; Congress at Liverpool: Mersey 
Dock Estate, by L. A. P. Warner, 634; 
Liverpool's Road-Tratfic Requirements, by 
J. А. Brodle, 635; Ocean Transport in 
International Trade, by Sir N. Hill, 635; 
Industria] Co-Operation as ап Economic 
Factor, by Sir J. C. Stamp, 636 

-- Ministry of, Control of Condensing Water 
Suppiles, 170: Statistics of Motor-Car 
Taxation, 172; Royal Tweed Bridge. 
Berwick, 527%, 615%: Proposed Road 
Bridge at Charing Cross, 513, 609. Sec 
LETTER, 738 

— Motor. See Road: Motor 

— Ocean, in International Trade, 635 

— Railway, Suggested State АЈА for Rates 
Reduction, 77 

— — See also Railway 

— Road. See Road; Motor 

Transverse Tests. See Tests (Materials) 

Tranter, W. J., Ltd., Sediment Blowing-Off 
Device for Roilers, 256% 

Trash Screens, Electrically-Heated, Shawinigan 
Falls Power Plant, 514 

Travelling Crane. See Crane 

— Expenses, Government Appointments, Al- 
lowance for, 615 

— Pneumatic Elevator for Grain, Avonmouth 
Docks, 591* 

Trench, E. Г. C., on the History of the Insti- 
tution of Civil Engineers, 707. See 699 

Trenching Machine for Cable Laying, the 
Weserhütte, 631* 

Trenton Channel Power Station, Detroit 
Edison Co., 341*, 360%, 433*, 490%, 522%, 
603%, 629%, 660%, 690“, 782*, 7050 

Trials, Diesel-Engine Locomotives, Russian 
Railways, 504 

— Marine Dicsel Engine, M.A.N. Two-Cycle 
Double-Acting Type, 88 

— Зее also Tests 

Trieber, O. D., on Diesel-Engine Design, 89 

Triple-Expansion Engines. See Engines, Steam 

Tripolitania, Economic and Commercial Соп- 
ditions, Report, 130 

Trucks, Electric- Battery, Southampton Docks, 


See Dynamo- 


802. See 809 
= Four-Wheel, Iocomotive for Canadian 
National Railways, 473*. See 3479 


— London Underground Railways, Repairs at 
Acton Works, 646* 

— Motor, with Hydraulic Lifting Gear, the 
Gerlinger, 13• 

— Railway. Sec Wagons 

— Steel (Metallisation, Ltd.), 256 

— See also Hogie 

Tubes, Boiler and Superheater, Strength at 
Ніеһ Temperatures, 702, 723 

— Failures, High-Pressure Boilers, Lakeside 
Power Station, Milwaukee, 25%, 55• ; 8.8. 
„King George V.“ 352 

— Iron, Electrolytic Manufacture, 339• 

— Plates, Condenser, Drilling Machine, Metro 
politan-Vickers Electrical Co., Ltd., 657% 

— Railways. See Underground Railways 

— Steel, Manufacture by Mannesmann Pro- 
cess, Investigations, 269* 

— Wells. See Wells 

— See also Pipes 

Tungsten Magnet Steel, Influence of Silicon, 
554*, 600, 632 

Tunisia, Economic and Commercial Conditions, 
Report, 130 

Tunnel Construction, Lanarkshire Water Power 
Plants, 768* 

— Water-Power Plants, Progress in Design, 
786. See 759 

Tunnelling Operations, Post Office Tube 
Railway, 92• 

Turbine, Exhaust- Steam. Bauer-Wach System, 
S.S. " Britannia,“ 206 

— Hydraulic, Automatic Control Gear, 793* 

— — Bonnington and  Stonebyres Power 
Stations, Lanarkshire, 791*. Зее 767* 

— — 30,000-h.p., Pelton-Wheel Type, Bhira 
i Station, 747", 771%; Exciter Seta, 

1 

— — Power Production from Tides, 759, 786 

— — See also Power Plant; Pelton Wheels 

— Pumps. See Pumps, Centrifujal 


Turbine, Steam, Advantages of High Pressures 
and ‘Temperatures, 727, 728, 752, 753 

—.— Balancing Machine for Rotors, Metro- 
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I. Coal-Handling Plant, Stourport Generating 
Station; General View: Views of Coal 
Conveyor Entering Boiler-House, and of 
Conveyor and Stacker on Storage Ground 
(Mitchel) Conveyor and Transporter Co., 
Ltd.) (facing page 12) 


II. Coal-Handling Plant, Stourport Generating 
Station: Elevation, Cross Section and 
Details of Belt Conveyors (Mitchell Conveyor 
and Transporter Co., Ltd.) (between pages 
12 and 13) | 


ПІ. Coal-Handling Plant, Stourport Generat- 
ше Station: Views of Quayside Cranes іп 
Canal Basin; of Reclaiming Crane for 
Storage Ground; of Transit Bunker and 
Electric Locomotives; and of Coal Con- 
veyors Discharging ‘into Boiler-House 
Bunkers (Mitchell Conveyor and Transporter 
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IV. Danish Motor Train-Ferry “ Когзог : 
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(Elsinore Shipbuilding and Engineering 
Co.) (facing page 42) 


V. Danish Motor Train Ferry ‘‘ Korsór ”: 
Elevation; Deck Plans; and Bow and 
Stern Views (Elsinore Shipbuilding and 
Engineering Co.) (between pages 42 and 43) 


VI. Danish Motor Train Ferry Когчог”: 
Views of Combined Windlass and Warping 
Winch; of Steering Gear: and of Main 
Engines on Test Bed (facing page 43) 


VII. Works of Messrs. Metropolitan-Vickers 
Electrical Co., Ltd.. Manchester: Views 
of Machine Shop, and of Iron Foundry 
(between pages 64 and 65) 


VIII. Post. Office Tube Railway, London: 
Views of King Edward Building Station ; 
of Tunnels at. Mount Pleasant; of Station 
Junction at Western District Post Otice: 
and of Western District Post Ottice Station 
(facing page 92) 


ІХ. Post Осе Tube Railway, London: Plans 
and Sections of Tunnel (between pages 92 
and 93) 


X. Post Office Tube Railway, London: 
Views of Tunnel under King Edward Build- 
ing; of Step Plate Tunnels at Paddington ; 
of Running and Siding Tunnels at King 
Edward Building: and of 25-6, Station 
Tunnel at King Edward Building (facing 
page 93) 


ХІ. Planing and Moulding Machine, Six- 

` Roller, High-Speed, for Hardwoods: Eleva- 
tion and Plan; Views of Machine showing 
Feed Gear-Box and Тор and Bottom Pro- 
filing Cutter Blocks at the Feeding-Out End 
(T. Robinson & Son, Ltd.) (between pages 
130 and 131) 


XII. Post. Office Tube Railway, London: 
Views of Double Track in Tunnel; of E. Н.Т. 
Switchgear іп Western Parcels Office Sub- 
Station; of Control Board at Western 
Parcels Otfice Station; and of Relay and 
Contactor Racks (facing page 154) 


XIII. Post. Office Tube Railway, London: 
Diagrams of Electrical Connections (between 
pages 154 and 155) 


XIV. Post Office Tube Railway, London: 
Views of Switch Cabin, Mount Pleasant ; 
and of Cross-Over from Through Line to 
Platform Berth; Details of Electrically- 
Operated Contactor for Track Supply 
(facing page 155) 


XV. Works of Messrs. Metropolitan-Vickers 
Electrical Co., Ltd., Manchester: Views 
of Punching Shops; and of Machine for 
Continuous Punching of Segmental Lamina- 
tions (facing page 183) 


XVI. Works of Messrs. Metropolitan-Vickers 
Electrical Co., Ltd., Manchester: Views 
of Blading Department and of Machining 
Operations on Straddle Blades (between 
pages 188 and 189) 


XVII. Works of Messrs. Metropolitan-Vickers 
Electrical Co., Ltd., Manchester: Views 
of Completely-Bladed Turbine Rotors; of 
Method of Attaching Straddle Blades ; and 
of Tvpical Turbine Diaphragm with Cast-In 
Blades between pages 188 and 189) 
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XVIII. Works of Messrs. Metropolitan-Vickers 
Electrical Co., Ltd., Manchester: Views in 
Main Stores and of One of the Departmental 
Stores (facing page 159) 


XIX. British Industries Fair, Birmingham ; 
Views of Automatic Motor-Driven Cross- 
Cut Saw; and ої 38-in. Roller-Feed. Saw 
Bench (Wadkin & Со.) (facing page 204) 


XX. British Industries Fair. Birmingham: 
Views of Crossley-Premier 150-b.h.p. Heavy- 
Oil Engine (Crossley Bros., Ltd.); of 
8-kw. — Direct-Coupled Generator Set 
(Petters, Ltd.); and of Q0-b.h.p. Нсауу- 
Oil Engine (Marshall, Sons & Co., Ltd.) 
(between pages 204 and 205) 


XXI. British Industries Fair. Birmingham: 
View and Sections of High-Torque Squirrel- 
Cage Motor; of Contaetor-Type Star-Delta 
Starter; and of All-Eleetric Traction Con- 
trol Equipment (General Electric Co., Ltd.) ; 
Views of Contacts of Oil-Immersed Circuit 
Breaker (British Thomson-Houston Co., 
Ltd.); View of Welded-Steel Case Circuit 
Breaker for Mining Work (6. Ellison) (be- 
tween pages 204 and 205) 


XXII. British Industries Fair, Birmingham : 
View of 11,000-volt Oil Circuit Breaker and 
Section of 11, 000-volt, Truck-Type Switch- 
gear (С. Ellison); Views of Flame-Proof 
Draw-Out Type Switch Pillars and of Auto- 
matic Temperature Indicator (A. Reyrolle 
& Co., Ltd.) (facing page 205) 


XXIII. British Industries Fair, Birmingham : 
View and Section of Crankless Gas Engine 
(National Gas Engine Co., Ltd.) ; Views of 
Electrical Temperature Recorder and of 
Dial Thermometer (Negretti & Zambra) 
(facing page 220) 


XXIV. British Industries Fair. Birmingham : 
Views of Truck-Type Switchgear Cubicle 
(Metropolitan-Vickers Electrical Co.. Ltd.) ; 
of Fuel Economiser (B. Green & Son. Ltd.): 
and of Annealing Furnace (Metropolitan Fuel 
Со., Ltd.) (facing page 221) 


XXV. British Industries Fair. Birmingham : 
Sections and View of Rotary Air Compressor, 
and View of Hand-Operated Air Compressor 
(Reavell & Co.. Ltd.): Elevation and Views 
of Dust Collector (Davidson & Co., Ltd.) 
(facing page 222) 


XXVI. British Industries Fair, Birmingham : 
Views of Dust Collector (Davidson & Co., 
Ltd.); of Steam and Belt-Driven Ammonia 
Compressors and of Torrent Filter (Pulso- 
meter Engineering Co., Ltd.): Seetions of 
Rotary Pump (Hollings & Guest, Ltd; 
and View of Creeper-Track Barrow (J. Allen 
& Sons (Oxford), Ltd.) (facing page 223) 


XXVII. British Industries Fair, Birmingham : 
Sections and View of Alternating-Current 
Motor; and View of Arc-Welding Set 
(Metropolitan- Vickers Electrical Co.. Ltd.): 
Sections and View of Magneto-Electrie 
Generator (M. L. Magneto Syndicate, Ltd.) 
(facing page 221) 


XXVIII. British Industries Fair. Birmingham : 
Vertical Cold-Starting Heavy-TYuel-Oil. En- 
gine; Longitudinal Section, End Elevation, 
and Sections of Details:; Views of Three- 
Cylinder Engine on Test Bed and of Governor 
Gear and Fuel Pumps of Six-Cylinder Engine 
(Davey, Рахшап & Со., Ltd.) (between pages 
224 and 225) 


XXIX. British Industries Fair, Dirmingham : 
Views of Semi-Diesel Oil Engine (Fielding 
& Platt, Ltd.); of Solid-Injection Heavy- 
Oil Engine (Robey & Co., Ма): and of 
Electrically-Driven Cold-Storage Unit and 
Cold-Storage Compressor (R. Вођу, Ltd.) 
(facing page 225) 


XXX. Harbour Works, Port of Bari. Southern 
Italy: Views of Silo Building; of Vessel 
Discharging Pozzuolana ; of Telpher Feed- 
ing Line of Moulds; of Outer Breakwater 
in Course of Construction ; of Elevator: and 
of Land Transporter for Blocks (Sindicato 
Italiano Construzioni Appalti Marittimi) 
(between pages 246 and 247) 


PLATE 


XXXI. Leipzig Fair Exhibits : Views of Hori- 
zontal Boring and Drilling Machine (Karl- 
Wetzel Maschinenfabrik); of Nut-Making 
Machine (G. Wuttig); of 500-ton Forging 
Press (Eumuco A.G.); and of Automatic 
Wire-Forming Machine (C. Semper) (facing 
раце 282). 


XXXII. Leipzig Fair Exhibita: Front and 
End Elevation of Turret Lathe (Max Hasse 
A.G.); Views of 1,000-mm. Surface Grinder 
(Naxos Union); and of High-Speed Lathe 
(Schiess-Defries А.С.) (between pages 282 
and 283) 


XXXIII. Leipzig Falr Exhibits: Views of 
Horizontal Boring and Milling Machine 
(Collet & Engelhard); of  DBox-Nailing 
Machine (W. Friedenhagen); of 200-ton 
Spring Press (Berliner Erfurter H. Pels 
A.G.); and of Semi-Automatic Wheel Lathe 
du Hegenscheidt) (between pages 282 and 
283) 


XXXIV. Leipzig Fair Exhibits: "Views of 
High-Speed Riveter (Max Hasse A.G.) ; of 
Magnetic Separator (Magnet-Werk) ; of Oll- 
Engine Shunting Locomotive (Berliner 
Maschinenbau A.G.); of Diesel-Engine Road 
Roller (J. Kemma): and of Road Roller 
with  Steam-Operated 5сагійет (Berliner 
Maschinenbau A.G.) (facing page 283) 


XXXV. Locomotive, Electric, 4-6-4 Туре 
Express Passenger, Great Indian Peninsula 
Railway: Elevation; Views of Main 
Motors; of Pantagraph Current Collector ; 
and of Part of Main Controller (between 
pages 298 and 299) 


XXXVI. Engine, Steam Compound. 800-h.p. 
Heat-Extraction Uniflow Туре: Elevation 
and Plan: and Section through Low- Pressure 
Cylinder (Galloways, Ltd.) (between pages 
318 and 319) 


XXXVII. Locomotive. 4-8-4 Туре for the 
Canadian National Railways: Longitudinal 
Elevation; End Elevations ; and Transverse 
Sections (Canadian Locomotive Со., Ltd.) 
(between pages 346 and 317) 


XXXVIII. Motor Ship '' Greystoke Castle,” 
Machinery ог; Front Elevation and Cross- 
Section of Engine; Elevation, Plan and 
Sections of Machinery Space (North Eastern 
Marine Engineering Co., Ltd.) (bet ween pages 
350 and 381) 


XXXIX. Works of Messrs. Metropolitan- 
Vickers Electrical Co., Ltd., Manchester: 
Views showing Building of Flexible Mica 
Insulation; of Insulation Machine Shop; 
of Straight Bars and Coils for Turbo-Alter- 
nators; and of Haefely-Type Hot-lroning 
Machine (facing page 404) 


XL. Works of Messrs. Metropolitan-Vickers 
Electrical Co., Ltd.. Manchester: Views of 
Hot-Ironing Machines and Presses in Turbo- 
Coil Department; of Presses іп Dip Shop; 
and of Coil-Assembly Department (facing 
page 405) 


XLI. Niagara Falls, Preservation of: Aerial 
View taken above Horseshoe Falls ; Views 
showing Uncovered Rocks on Horseshoe 
Falls (facing page 418) 


XLII. Niagara Falls, Preservation of : Aerial 
Views of Falls showing Crest Line at Dates 
of Various Surveys; and showing Proposed 
Excavation and Submerged Weirs (facing 
page 419) 


XLIII. Trenton Channel Power Station, 
Detroit. Michigan, U.S.A.: Sections of Coal- 
. House (between pages 434 and 
435 


XLIV. Sydney Harbour Bridge, Sydney; 
N.S.W.: Elevation; Views of Retaining 
Wall along Hickson Road; of Abutment 
Tower and Southern Approach at Dawes 
Point: of Piers at Dawes Point; of Approach 
Piers at Milson's Point; and of Abutment 
Tower at Dawes Point (between pages 468 
and 169) 


PLATE 


XLV. Trenton Channel Power Station, Detroit, 
Michigan, U.S. A.: Views of Boiler Steam 
Drums; of Liptak Arch in Combustion 
Chamber; of Bottom Drums and Super- 
heater Headers ; and of Interior of Main 
Boiler (facing page 500) 


XLVI. Trenton Channel Power Station, 
Detroit. Michigan, U.S.A.: Sections through 
Boiler Plant (between pages 500 and 501) 


XLVII. Trenton Channel Power Station, 
Detroit, Michigan, U.S.A.: Views of Water 
Screen and Refractory Bottom ; of Bends in 
Water-Screen Tubes; of Tubes of Water- 
Screen Units ; and of Steam Drum of Water- 
Screen Unit (facing page 501) 


XLVIII. Royal Tweed Bridge. Berwick: 
Elevations and Sections of Маш Ribs; 
Details of Secondary Beams and Piers (L. G. 
Mouchel & Partners, Ltd.) (between pages 
536 and 527) 


XLIX. Royal Tweed Bridge, Berwick : General 
View of Bridge Looking S.E.; View о! 
Centring and Shuttering for the 167-ft. 
Span (L. G. Mouchel & Partners, Ltd.) (facing 
page 528) 


L. Royal Tweed Bridge, Berwick: View of 
Construction of Ribs for 107-ft. Span; of 
Abutment Pier for 167-ft. Span ; of Hollow- 
Rib Construction on the 285-ft. Span; and 
of Reinforcing Rods Tying Ribs to Concrete 
Picr (L. С. Mouchel & Partners, Ltd.) (facing 


page 529) 


LI. Trenton Channel Power Station, Detroit, 
Michigan, U.S.A.: Views of Economiser 
Units in Course of Erection ; of Precipitator 
Housing and Stacks; of Dust Precipitators 
in Course of Erection: and of Precipitator 
Substation (facing page 534) 


LII. Trenton Channel Power Station, Detroit, 
Michigan, USA : Views of Boiler Aisle; 
of Superheated-Steam Header Casting; and 
of Pressure- Reducing Station (facing page 
535) 


LIII. Royal Edward Dock Extension, Avon- 
mouth: Aerial View of Dock and Eastern 
Extension Arm (facing page 566) 


LIV. Royal Edward Dock Extension, Avon- 
mouth: Views of Bucket Dredger Working 
on Temporary Earth Dam ; of Hopper Barge 
being Emptied by Reclamation Plant; of 
Concrete Pile-Making Yard; and of Pile 
Driving in Progress (between pages 566 and 
567) 


LV. Royal Edward Dock Extension, Avon- 
mouth : Views of Wharf Frame; and of 
Wharf under Construction showing Steel 
Shuttering for Frames (between pages 566 
and 567) 


LVI. Royal Edward Dock Extension, Avon- 
Mouth: View under Wharf showing Rein- 
forced-Conerete Frames; Views of Exten- 
sion Arm before Admission of Water; of 
Ground Floor of Transit Shed “0”; and 
of Gallery in Front of Transit Granary 
(facing Plate LVIT) 


LVII. Royal Edward Docks Extension, Avon- 
mouth: Details of Wharf Frames and 
Decking: Details of Barge Jetty (facing 
Plate LVI) 


LVIII. Royal Edward Dock Extension, Avon- 
mouth: Elevation, Longitudinal Section, 
Plan and Details of Reinforced-Concrete 
Transit Sheds (between pages 566 and 567) 


LIX. Royal Edward Dock Extension, Avon- 
mouth: Sections of 20,000-ton Reinforced- 
Concrete Storage Granary (facing page 567) 


LX. Royal Fdward Dock Extension, Avon- 
mouth: Views of Junction between Two 
and Four Band Conveyors in Conveyor 
Gallery ; and of Junction between Band 
Conveyors in Gallery and Transverse Con- 
усуогз at Transit Granary (H. Simon & Co., 
Ltd.) (facing page 594) 
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LXI. Royal Edward Dock Extension, Avon- 
mouth: Views of Band Conveyors over 
Ses in Storage Granary, of Band Con- 
yevors under Silos in Eastern Wing of 
Transit Granary ; of Weighing Machines and 
Band Conveyors dor Barge Loading at 
Transit Granary ; and of Band Conveyors 
in Galery between Transit and Storage 


Granarics (facing page 599) 


LXII Royal Edward Dock Extension, Avon- 
month: Mechanical Equipment of Transit 
and storage Granaries (H. Simon, Ltd.) 
(between pages 596 and 597) 


LXII. Trenton Channel Power Station, 
Detroit, Michigan, U. S. A.; Views of Turbine 
Room and of 20.000-Км. Set (facing page 
604) 


LXIV. Tenton Channel Power Station, 
Detroit. Michigan, U.S.A.: Views of Original 
and Improved Arrangements of Governor, 
ár; of Worm Drive and Thrust Bearing ; 
and of Worm Drive for Oil Pump (facing 


page 605) 


LXV. Napier Lion Aero-Engine for Schneider 
Trophy Race: Longitudinal Section (D. 

| Napier & Son, Ltd.) (between pages 632 and 
633) 


LXVI. Works of Messrs. Metropolitan-Vickers 
Electrical Co., Ltd., Manchester: Views 
of 13-ft. Diameter Gear-Hobbing Machine ; 
of Heavy Planing Machine ; of Semi- 
Portable Radial Drill on Work-Plate : and 
of Horizontal. Boring. Facing and Milling 
Machine (facing page 656) 
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LXVII. Works of Messrs. Metropolitan- 
Vickers Electrical Co., Ltd.. Manchester: 
Views of Portable Adjustable Drilling 
Machine ; of Condenser Tube-Plate Drilling 
Machine ; of Heavy Vertical Boring Mill ; 
and of Machine for Dynamic. Balancing of 
Turbine Rotors (between pages 656 and 657) 


LXVIII. Works of Messrs. Metropolitan- 
Vickers Electrical Co., Ltd., Manchester: 
Views of Condenser Erection section ; of 
Small Surface Condenser and Auxiliaries ; 
of Two-Stage Steam-Operated Air Ejectors ; 
and of Completed 35,000-kw. Turbine on 
Test Bed (between pages 656 and 657) 


LXIX. Works of Messrs. Metropolitan-Vickers 
Electrical Co., Ltd., Manchester: Views of 
Maríne Turbine with Single Reduction Gear ; 
and of Machines for Engine Details (facing 
page 657) 


LXX. Trenton Channel Power station, 
Detroit, Michigan, U.S.A.: Sections of 
Screen House; Details of Circulating-Water 
System at Turbine Room (facing page 690) 


LXXI. Trenton Channel Power Station, 
Detroit. Michigan, L. S. A.; Views of 
Screen-House Substructure and of Interior 
of Screen House during Construction ; of 
Circulating-Water Discharge into Drainage 
Canal; and of Double-Level Cireulating- 
Water Canal (facing page 691) 


LXXII. Sydney Harbour Bridge, Tests of 
Structura) Members: Views of = 1,250-ton 
Avery Universal Testing Machine ; and of 
Crippling of Compression-Post Model at 
855 Tons (Dorman, Long & Co., Ltd.) (facing 
693) 


PLATE 


LXXIII. Sydney Harbour Bridge, Tests of 
Structural Members : Views of Buckling 
of Flange of Compression-Post Model ; of 
Failure of Tension Diagonal at 513 Tons; 
of Parts of Tension Diagonal Separated after 
Failure ; and of Wire Rope after Failure 
at 366 Tons (Dorman, Long & Co, Ltd.) 
(facing page 699) 


LXXIV. Works of Messrs. Metropolitan-Viekers 
Electrical Co., Ltd., Manchester: Views of 
Alternator Rotor being slotted in 10-ft. 
Planing Machine ; of Vertical Boring Mill 
with Centre spindle ; о! Double-Table 
Planing Machine; and of Churchill Shaft- 
Grinding Machine (facing page 730) 


LXXV. Works of Messrs. Metropolitan-Vickers 
Electrical Co., Ltd., Manchester: Views of 
Alternator Rotorin Process of being Wound ; 
of Com pletely-Finished Alternator Rotor т 
Lathe; of Alternator Rotor with Press 
Rings on Completed Windlug ; and of 
43.750-Ку.-а. Alternator Rotor in Lathe 
(between pazes 730 and 731) 


LXXVI. Works of Messrs. Metropolitan- 
Vickers Electrical Co., Ltd., Manchester: 
Views of stator for 12,500-h.p. Direct- 
Current Winding Motor; and of Vertical- 
Type Water-Wheel Alternator оп Electrical 
Test. Bed (between pages 730 and 731) 


LXXVII. Works of Messrs. Metropolitan: 
Vickers Electrical Co., Ltd.. Manchester: 
Views of 43,750-kv.-a. Turbo. Alternator on 
Electrica] Test Bed; and ot Flywheel 
Motor-Generator Set Тог Colliery -Winding 
Installation (facing page 731) 
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LXXVIII. Lanarkshire Hydro-Electric Power 
Scheme : Section of Stonebyres Installation ; 
Plan and Sections of Intake and Tilting 
Weir; Details of Surge Tank and of Tunnel 
Segments (between pages 763 and 76.) 


LXXIX. Lanarkshire Hydro-Electric Power 
Scheme: Elevations, Plan and sections of 
Hydraulic "Turbine and Generators; 
Arrangement of Gate-Control Apparatus; 
Section of Main Stop Valve ( English Electric 
Co., Ltd.) (between pages 792 und 793) 


LXXX. Works of Mess. Metropolitan- 
Vickers Electrical. Co., Ltd., Manchester: 
Views of Train- Lighting. Railway-siunallinz 
and  Point-Operating Apparatus Depart- 
ment; of Assembly of Traction-Control Gear; 
of Meter Machine Shop; and of Meter-Testing 
Department (facing page 814) 


LXXXI. Works of Messrs. Metropolitan- 
Viekers Electrical Co., Ltd., Manchester: 
Views of Contactor-Ty pe Contro]. Board for 
Rolling МШ; об 1,500-volt Direct-Current 
Truck-Type Switchboard ; of Desk-Type 
Switchboard ; of Cam-Operated Controller 
for Variable-Speed Motors ; of Industrial 
Electric Furnace and Conveyor : and of 
Motor-Operated 50,000-volt Air-Break Iso- 
lating Switch (between pages 814 and 815) 


LXXXII. Works of Messrs. Metropolitan- 
Vickers Electrical Co., Ltd., Manchester: 
Views of Switchgear Assembly (between 
pages 814 and 315) 


LXXXIII. Works of Messrs. Metropolitan. 
Vickers Electrical Со. Ltd, Manchester: 
Views of Metal-Clad Switchgear for Porto- 
bello Power Station (facing page 815) 
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AIRJPreheating for Marine Boilers. 
farlane, 351 

Ar M in Naval Warfare. 

Alternating-Stress Tests, Cast Iron. 
Iron 

Assessment of Industrial Premises and Plant 
for Rating. J. E. Grant, 253 


А. Мас- 
Е. Е. Spanner. 


See Cast 


BOILERS, Marine, Air Preheating for. A. 
Macfarlane, 351 

Bridge, Charing Cross, Proposed Double-Dervk 
амо, Acoustic Properties. А. L. Forster, 

British Industries Fair, Criticisms of Arrange- 
ments. A. L. Johnson, for Rd. Johnson, 
Clapham & Morris, Ltd., 299 


e Low-Temperature. Sze 

oal 

Cast Iron, Fatigue Tests of. 
С.Н Bulleid, 142 

Charing Cross Bridge, Proposed Double-Deck 
Design, Acoustic Properties. A. L. Forster, 


Ј. а. Pearce, 14: 


738 

China, Machinery Imports. С. W. Cockburn, 
174 

Coal, Low-Temperature Carbonisation Pro- 


ceases, Development of. D. Brownlie, 738 
Collieries, Wire Ropes for, Federation of Manu- 
facturers. E. J. W. Buckpitt, 645 
Commercial Motor Vehicles, Semi-bneumatie 
Tyres for. M. S. Lombardini. for Pirelli, 
Ltd., 351 


DIESEL Engines. See Engines 


ELECTRIC Power Stations, Use of Heavy-Oil 
Engines. Е. 0. Pink, 540 

Electrical Machinery, Mcasuring Moments oi 
Inertia of Rotors. Н. W. Ritchie, 614 

Engineering and Science. E. N. да С. Апі: 
rade, 227 

Engines, Heavy-Oll, Use in Electric Power 
Stations. E. G. Pink, 510 

Exhibition, British Industries Fair. Criticisms 
of Arrangements. A. L. Johnson, for Rd. 
Johnson, Clapham & Morris, Ltd., 299 

Exhibitions, Trade, British, German Machine 
Tools nt. Н. М. Selson, for the Selson 
Engineering Co., Ltd., 382 
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FACTORIES, Assessment for Rating. J. E. 
Grant, 258 

Fatigue Testa of Cast Iron. See Cast Iron 

Floods, River Thames, London, Early Records. 
G. M. Меуег, 74 

Fuel Research Board and the Development 
of Low-Temperature Carbonisation Pro. 
cesses. D. Brownlie, 738 


GERMAN Machine Tools at British Trade 
Exhibitions. II. M. Selson, for Тһе Sclson 
Engineering Co., Ltd., 382 

Goods by Passenger Train, Charges for. 
Frost, for Barimar, Ltd., 645 

Government Appointments, 
Travelling Expenses. 


G. E. 


Allowance foc 
Bachelor,“ 615 


HELICAL Springs, Avolding Permanent Set 
in. C. H. Wingfield, 711* 


INDUSTRIAT, Premises and Plant 
for Rating. J. E. Grant, 258 

Internal-Corubustion Eneines. 

Iron, Cast, Fatigue Tests of. 


Assessment 


See Engines 
See Cast [run 


LONDON, Charing Cross Bridge, 
Double-Deck Design, Acoustic 
A. L. Forster, 735 

London, Post ОШсе Tube Railway. A. К. 
Bennett, 290 

London, River Thames, Early Flood Records, 
G. M. Meyer, 74 

Low-Temperature Carbonisation. 


Propesed 
Properties. 


See Coal 


MACHINE Tools, German, at British Trade 
Exhibitions. Н. M. Selson, for the Selson 
Engineering Со., Ltd., 352 

Machinery, Electrical, Measuring Moments of 
Tnertla of Rotors. Н. W. Ritchie. 614 

Machinery Imports, China. G. W. Cockburn, 
174 


4 
Machinery, Industrial, Assessment for Rat ing. 
J. E. Grant, 253 


Mails, Underground Railway for, London. 
A. R. Bennett, 209 
Marine Boilers, Air Preheating for. А. Мас- 


farlane, 351 

Mines, Wire Корез for, Federation of Manufac- 
turers. E. J. W. Buckpitt, 645 

Moments of Inertia, Rotors of tlectrical Machi- 
nery, Measuring. H.W. Ritchie, 614 
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Motor Ships, Vibration of. J. L. Taylor, 227 

Motor Vehicles, Commercial, Semi-Pneumatic 
Tyres for. M. S. Lombardini, for Pirelli, Ltd., 
351 

Museum, Science, South Kensington, Treat- 
ment of Officials. Scientist,” 382 


NAVAL Warfare, Alrcraft in. 
711 

Nozzles. Research Commlttee, Use of Work. 
Brown, Boveri & Co., Ltd., 174 


E. F. Spanner, 


OIL Engines. бее Engines 


PASSENGER Train, Charges for Goods by. 
G. E. Frost, for Barimar, Ltd.. 645 

Permanent Set in Helical springs, Method of 
Avoiding. C. H. Wing held, 711% 

Plant, Industrial, Assessment for Rating. J. E. 
Grant, 258 

Pneumatic Tyres for Commercial Vehicles. 
M. S. Lombardini. for Pirelli, Ltd., $51 

Post Ottice Tube Railway, London. А. R. 
Bennett, 209 

Power Stations, Electric, Use of Heavy-Oil 
Engines, E. G. Pink, 540 

Preheating. Air, for Marine Boilers. 
farlane, 351 

Premises, Industrial, Assessment Гог Ratinz. 
J. E. Grant, 258 


A. Mac- 


RAILWAY Transport, Charges for Goods by 
Passenger Train. С. Е. Frost, for Barimar, 
Ltd., 645 

Railway, Underground, for Mails, 
A. R. Rennett, 209 

Rating, Assessment of Industrial Premises and 
Plant for. J. E. Grant, 258 

Research Board, Fuel, and the Development of 
Low-Temperature Carbonisation Processes, 
D. Brownlie, 738 

Research Committee, Steam Nozzles, Use of 
Work. Brown, Boveri & Co., Ltd., 174 

River Thames, London, Early Flood Records. 
G. М. Mever, 74 


London. 


Ropes. Wire, Federation of Manufacturers. 
E. J. W. Buckpitt, 645 
Rotors, Electrical Machinery, Measuring 


Moments of Inertia. H. W. Ritchie, 614 


SCIENCE and Enginecring. 
Andrade, 22 

Science Muscum, South Kensington, Treatment 
of Otficials. “ Scientist,“ 382 

Semi-Pneumatic Tyres, for Commercial Motor 
Vehicles. M. 8. Lombardini, for Pirelli, Ltd., 


351 

Ships, Vibration of. J. L. Taylor, 227 

South Kensington Science Museum, Treatment 
of Officials. Scientist,” 382 

Springs, Helical, Avolding Perinanent Set in. 
C. Н. Wingfield, 711* 

Steam Nozzles Research Committee, Use of 
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Bulman, 346 
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Strength of Materials, by Dr. F. V. Warnock, 
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HOLDERS, &c.; 
Mrxinc, METALLURGY AND 


STEAM Enoines, BOILERS, ÉVAPORATORS, &C.; 


SUBJECT MATTER. 


Aeronautics : 


Landing Gear, Amphiblous, for Aircraft. 
A. L. and H. O. short, 636 


Electrica] Apparatus: 


Aerials, Frame. N. M. Rust and F. P. 
Swann, 522 

Compressors, Rotary. W. Rea vell. 822 

Cord Grips. С. C. aud P. A. Lund berg and 
6. Pegg. 152 

Motor Starter. Alternating-Curent. H. У. 
James and A. H. stevens, 686 

Switches, Electric. Whipp & Bourne, Ltd., 
and Е. Whipp, 686 


Gas Engines, Producers, Holders, &c. : 


Carburettors. G. F. Hunter, 90 

Coke-Conveying and Quenching Apparatus. 
South Mctropolitan Gas Co. and C. H. 
Smith, 686 

Internal-Combustion Engines. Coventry- 
2 Engines, Ltd., aud J. T. Wooddisse, 

Internal- Combustion Engines. 
Motors, Ltd. and C. G. Pullin, 90 

Internal-Combustion Engines. А. G. Pitt, 
А. C. Stevenson and W. Н. Crozier, 624 

Pistone. Midland Motor Cylinder Co., Ltd., 
and P. Pritchard, 152 

Retort Settings. H. J. Toogood and В. 
Dem]eter & Sons. Ltd.. 60 

Sparking Plugs. H. L. Barraclough, 60 

Valve spring Liiter, A. V. Terry, 90 


Douglas 


Hydraulic Machinery : 


Hydraulic Motor Control. Brown Brothers & 
Co., Ltd., and W, Wallace, 822 


Lifting and Hauling Appliances : 


Conveying Аррага та, Ransomes & Rapier, 
Ltd., and W. J. Bowtell, 496 


Machine and other Tools, Shafting, «с. : 


Bearings, Shaft. British Thomson-Houston 
Co., Ltd., and C. J. Morton. 822 


Couplings, Shaft. F. С. Russell and J. H. 
Bradbury, 152 


Mining, Metallurgy and Metal Working : 


Coal-Breaking Machines, В. Norton, 152 
Coal, Pneumatic Conveyance of. Dorman, 
Lone & Co., Ltd., and M. R. Kirby, 686 
Compressed. Air Engines. J. S. & W. E. 

Hizhneld, 624 
Drills, Rack. А.Т. and P. М. Holman, 496 
Furnaces. 1. Morton and J. Hargrove, 152 
Heartls. Rotary, for Китпассз. С. Nelson 
and King. Taudevin & Gregson, Ltd., 624 
Moulding Boxes, Filing. Cammell Laird 
& Co.. Ltd.. J. MeN. and J. V. Allan, and 
Н. (. Loving, 646 
Pickling Tubes, Apparatns for. Wellman 


Saver Rolling Mill C | 
Шы ill Co., Ltd., and 5. 


Miscellaneous : 


Concrete Block Making Machines, R. 
Hi ton and W. W. Bagguley, 60 
Discharge Grain from Ships. Henry 
gi on. Lid.. and Н. Williams, 90 і 
|. Shell-Mex, Ltd., and J. Lawson, 


Pin bmg Machines. E. Watson, 90 
pe Joints. John Spencer, Ltd., and Sir 
T. H. Spencer, 822 ' 
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HYDRAULIC MACHINERY ; 
Метар WORKING; MISCELLANEOUS; 
AND TEXTILE MACHINERY. 


Motor Road Vehicles : 


Brake Mechanism, Fluid Pressure. D. H. 
Cross, 152 

Mountings, Engine and Genr- BOX. Riley 
(Coventry), Ltd., & H. Rush, 624 

Tip-Wavon Road Vehicles. Willys Overland 
Crossley, Ltd., and Е. Mallett, 90 

Vehicles, Motor Road. John I. Thornycroft 
& Co., Ltd., and T. Thornycroft, 244 

Wheels, Sprocket. Roadless Traction, Ltd., 
and E. L. Firth, 196 


Pumps : 


Reciprocating Pumps. J. Sadler and 
Atkinson Walker Wagons, Ltd., 244 


Railways and Tramways : 


Blast Pipes, Locomotive. H. A. Stenning, 90 

Bogies, Radial, ''wo-Wheeled. H. Edington, 
152 

Bow Collectors. Breeknell, Munro & Rogers, 
Ltd., and A. M. Willis, 624 

Locomotives, Articulated. North British 
Locomotive Co., Ltd., and J. Black, 496 

Locomotives. Leeds Forge Co., Ltd., and 
S. E. Alley, 244 

Wagon Tipplers, Rotary. Babcock & Wilcox, 
Ltd., and R. B. Wright, 624 | 


Steam Engines, Boilers, Evaporators, «с : 


Boilers, Multi-Tubular. Shelton Iron, Steel 
& Coal Co., Ltd., and С. B. Gardner, 60 
Boilers, едат. Galloways, Ltd., апа 
H. Pilling, 244 

Boilers, Water-Tube. P. Е. Crinks and 
Vickers Boiler Co., Ltd., 244 

Engines, Reciprocating. А. Т. and K. J. 
Holman, 406 

Engines, Steam, Single-Acting. S. E. Alley, 
60 


Governors, Constant-Pressure, Daniel 
Adamson & Со., Ltd., and J. Gilmour. 90 

Packing, Metallic. British Metallic Packing 
Co.. Ltd., and G. F. Jones, 60 

Superheaters, Steam. С. H. Fowler and 
John Fowler & Co. (Leeds), Ltd., 196 

Valves, Slide. Alex. Turnbull & Co., Ltd., 
W. Н. Howden and L. Е. Norrie, 244 


Textile Machinery : 


Spinning Frames, Ring. Cook « Co. 
(Manchester), Ltd., V. Ayres, und J. F. 
Taylor, 60 
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Adamson, Danicl. & Co., Ltd., and another. 
Constant- Pressure Governors, 90 

Allan, J. McN. and J. V., and others. Filling 
Moulding Boxes, 686 

Alley, S. E. Single-Acting Steam Engines, 60 

Alley, S. E., and others. Locomotives, 244 

Atkinson Walker Wagons, Ltd., aud another. 
Keeiprocating Pumps, 244 

Ayres, V., and others. Ring Spinning Frames, 
60 


Babcock & Wilcox, Ltd., and another. Rotary 
Wagon Tippler, 624 

Васмпісу, W. W., and another. Concrete 
Block Making Machines, 60 

Barraclough, H. L. Sparking Plugs, 60 

Black. J., and others. Articulated Loco- 
motives, 496 

Bowtell, W. J., aud others. Conveying 
Apparatus, 496 


LrrriNG AND HAULING APPLIANCES; 


Мотов Roap VEHICLES; 


Bradbury, J. H., and another. Shaft Coup- 
lings, 152 

Brecknell, Munro & Rogers, Ltd., and another. 
Bow Collectors, 624 

British Metallic Packing Co., Ltd., and another. 
Metallic Packing, 60 

British Thomson-Houston Со. Ltd., and 
another. Shaft Bearings, 822 

Brown Brothers & Co., Ltd., and another, 
Hydraulic Motor Control, 822 


Cammell, Laird, & Co., Ltd., and others. 
Filing Moulding Boxes, 686 

Clough, W., and others. Presses, 244 

Cook & Co. (Manchester), Ltd., and others. 
Ring Spinning Frames, 60 

Coventry Climax Eugines, Ltd., and another. 
Internal- Combustion Engines, 822 

Crinks, P. F., and others. Water-Tube 
Boilers, 244 

Cross, 15 H. Fluid-Pressure Brake Месћап- 
ism, 152 

Crozier, W. H., and others. Internal - Com bus - 
tion Engines, 624 


Dempster, Robert, & Sons, Ltd., and another. 
Retort Settings, 60 

Dorman, Топи, & Co., Ltd., and another. 
Pneumatic Conveyance of Coal, 636 

Douglas Motors, Ltd., and another. Internal- 
Combustion Engines, 90 


Edington, H. Two-Wheeled Radial Bogies, 152 


Fawcett, D. L., and others. Presses, 244 
Faweett, Thos. С., Ltd., and others. Presses, 
244 


Firth, Е. L., and others. Sprocket Wheels, 


496 

Fowler, С. H., and others. Steam Super- 
heaters, 406 

Fowler, John, & Со. (Leeds), Ltd., and another. 
Steam Superheaters, 496 


Galloways, Ltd., and another. Steam Boilers, 
244 


Gardner, C. B., and others. Multi-tubular 
Doilers, 60 

Gilmour, J., and others. Constant-Pressure 
Governors, 90 


Hargrove, J., and another. Furnaces, 152 

Hickton, R., and another. Concrete Block- 
making Machines, 60 

Highfield, J. S. and W. E. Compressed-Air 
Envines, 624 

Holman, А. T. and К. J. Reclprocating 
Engines, 496 

Holman, А. T. and Р.М. Rock Drills, 496 

Howden, W. H., and others. Slide Valves, 
244 

Hunter, С. F. Carburettors, 90 


James, Н. V., and another. Alternating- 
Current. Motor Starter, 636 
Jones, G. F., and others. Metallic Packing, 60 


King. Taudevin & Gregson, Ltd.. and another. 
Rotary Hearths for Furnaces, 624 

Kirby, M. R., and others. Pneumatic Convey- 
ance of Coal, 686 


Lawson, J.. and others. Filters. 196 

Leeds Forge Co., Ltd., and another. Loco- 
motives, 244 

Loving, Н. C., and others. Filling Moulding 
Boxes, 686 

Lundberg, G. C. and P. A., and another. 
Cord Grips, 152 


Mallett, F., and others.  Tip-Wagon Road 
Vehicles, 90 

Midland Motor Cylinder Co., Ltd., and another. 
Pistons, 152 

Morton, С. J., and others. Shaft Bearings, 822 

Morton, L., and another. Furnaces, 152 


MACHINE AND OTHER То018, SHAFTING, &C.; 
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Nelson, С., and others. Rotary Hearths for 
Furnaces, 624 

Norrie, L. F., and others. Slide Valves, 244 

North British Locomotive Со. Ltd., and 
another. Articulated Locomotives, 496 

Norton, B. Machines for Breaking Coal, 168 


Pegg, G., and others. Cord Grips, 152 

Pilling, H., and others. steam Boilers, 244 

Pitt, A. G., and others. Internal-Combustion 
Engines, 624. 

Pritchard, P., and others. Pistons, 152 

Pullin, C. G., and others. Internal-Combus 
tion Engines, 90. 


Ransomes & Rapier, Ltd., and another. Con- 
veving apparatus, 496 

Reavell, W. Rotary Compressors, 822 

Riley (Coventry), Ltd., and another. Engine 
and Gear-Box Mountings, 624 

Roadless Traction, Ltd.,and another. Sprocket 
Wheels, 496 

Rush, H., and others. Engine and Gear-Box 
Mountings, 624 

Russell, Е. C., and another. Shaft Couplings, 
152 

Rust, N. M., and another. Frame Aerials, 822 


Sadler, J., and others. Reciprocating Pumps, 
244 


Shell-Mex, Ltd., and another. Filters, 496 

Shelton Iron, Steel & Coal Co., Ltd., and 
another. Multi-Tubular Boilers, 60 

Short, A. E. and Н. О. Amphibious Landing 
Gear for Aircraft, 646 

Simon, Henry, Ltd., and another. Discharging 
Grain from Ships, 90 

Smith, €. Н.. and others. Coke-Conveying 
and Quenching Apparatus, 686 

Smith, 5., and others. Apparatus for Pickling 
Tubes, 496 

South Metropolitan Gas Co. апд another. 
ee and Quenching Apparatus, 
8 


Spencer, John, Ltd., and another. Pipe Joints, | 
829 


Spencer, біт T. H., and others. Pipe Joints, 822 

Stenning, Н.А. Locomotive Blast Pipes, 90 

Stevens, A. Н., and another.  Alternating- 
Current Motor Starter, 686 

Stevenson, A. C., and others. Internal-Combus- 
tion Engines, 624 

Swann, Е. P., and another. Frame Aerials, 
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Taylor, J. F., and others. Ring Spinning 
Frames, 60 

Terry, А. У. Valve-Spring Lifter, 90 

Thornycroft, J. I.. & Co.. Ltd., and another. 
Motor Hoad Vehicles, 244 

Thornycroft, T., and others. Motor Road 
Vehicles, 244 

бо; H. J., and others, Retort Settings, 


Turnbull, Alex., & Co., Ltd., and others. 
Slide Valves, 244 


Viekers Boiler Company, Ltd.. and another. 
Water-Tube Boilers, 241 


Wallace, W., and others. Hydraulic Motor 
Control, 822 

Watson, E. Trench-Cutting Machines, 90 

Wellman Seaver Rolling Mill Со., Ltd.. and 
9 Apparatus for Pickling Tubes, 
49 

Whipp & Bourne, Ltd., and another. Electric 
Switches, 686 

Whipp. F., and others. Electric Switches. 686 

Williams, H., and others, Discharging Grain 
from Ships, 90 

Willis. А. M.. and others. Bow Collectors, 624 

Willys Overland Crossley, Ltd.. and another. 
Tip-Wagon Road Vehicles, 90 

Wooddisse, J. T.. and others. Internal-Com- 
bustion Engines, 522 

Wright, В. В.. and others. Rotary Wagon 
Tipplers. 624 


CONT 


XxVlli 


I N D E X.—PanaGRAPHS. 


Accidents : 
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British Corporation Rules and Tables, 738 
Canada, Acrial Surveying in, 536 
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Exhibition, International Aeronautica], 805 
Roe, A. V., Banquet to, 639 


Agriculture : 


Canadian Machinery Production, 329 
Manchurian Statistics, 360 

Royal Show, 232 

Russia, Use of Electricity for Agriculture, 607 
Seville, Reclamation of Land, Proposed, 479 
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Сат, &c., Pitwood Importers Associa- 
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Boilers. Sec Engines and Boilers 
Bridges : 
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ontrose Reinforced Concrete Brid е, 383 
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Allen, W. G., & Sons (Tipton), Ltd., 756 

Autogenwerk Sirius Co., 119 

Bean Cars, Ltd., 023 

Berliner Maschinenbau A.-G., 306 

Birmingham Electric Furnaces, Ltd., 756 

Birmingham Small Arms Co., 399 
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Cantie Switches, Ltd., 756 
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Osborne, Samuel, & Co., Ltd., 464 

Ре, Henry, 588 

Peters, G. D., & Co.. Ltd., 399 

Petters, Ltd., 119 
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Power Specialty Co., Ltd.. 399 
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Ка аи Company, 623 

Reavell & Co., Ltd., 368 
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Ruston & Hornsby, Ltd., 756 

Ruth's Steam Accumulators, Ltd., 464 

Sankey, J. H., & Son, Ltd.. 654 

Scott Brothers (Keighley), 119 

Sent ine! Waggon Works, Ltd., 119 

Siemens Brothers & Co., Ltd., 654 

Simon, Henry, Ltd., 119 
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Ltd., 464 

Smit, W., & Co., Ltd., 399 

Soag Machine Tools, Ltd., 654 
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Standard Telephones 4 Cables, Ltd., 368 

Stewart, Duncan, & Co., Ltd., 306 

Stewarts & Lloyds, Ltd., 588 

Btirk, John, & Sons, Ltd., 588 
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West, Allen, & Со.. Ltd., 756 

Westinghouse Brake & Saxby Signal Co., 
Ltd., 588, 654, 756 
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Fire Cement Ругата " (Catalogue), 654 
Mixing Machines (Catalogue), 654 
Moulds, Concrete (Catalogue), 399 

Water Conduits, Concrete, 202 
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Coal : 


Air Compressors for Mines (Catalogue), 368 

Bituminous Coal, Conference, 4, 821 

Carbonisation Conference, 75 
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258, 201, 321, 353, 382, 415, 446, 478, 510, 
541, 573, 607, 639, 669, 705, 739, 772, 805 

Colliery Deals, 258, 353, 573, 639 

Colliery Guide, Reid's, 614 

СоШегу Losses, 705 

СоШегу Materials, Standard, 579 

СоШегу Year Book, 303 

Exports, British, Trade Returns, 813 

Indiana Fuel Conference, 194 

Поп and Coal Trades Review, Jubilee, 
Number, 105 

Machinery, Coal-Mining (Catalogue), 623 

Middlesbrough Coke, 14, 44, 75, 105, 185, 
166, 196, 235, 258, 290, 320, 353, 382, 414, 
446, 479, 511, 540, 572, 606, 638, 668, 705, 
739, 772, 804 

Pit Props, Tubular (Catalogue), 588 

РИ Timber Transfer and Railway Charge, 
105 

Sheffield, 14, 44, 74. 105. 135. 166, 196. 235, 
258, 291, 321, 353, 382, 414, 447, 479, 510, 
541, 573, 607, 639, 6^9, 705, 739, 772, 805 

South Wales Trade Losses, 291 

Tippers, South Wales, and Waiting Time 

aymenta, 197 

Trimmers’ Night Work, Abolition Ques- 

tion, 134 


Coal—continued. 
Tub Greasers, Automatic, 28 
Welsh Owners Marketing Scheme, 15, 235, 
669 


Colleges. See Education 


Companies : 


Albion Steam Coal Co., Ltd., 446 

Conipany Registration, 1927, 235 

Powell Duffryn Steam Coal Co., 
258, 353 

Welsh Anthracite Collieries, Ltd., 669 


Ltd., 


Concrete. See Cement and Concrete 


Cranes, Conveyors, &c.: 


Cranes (Catalogues), 588, 623 

Cranes, Hand (Catalogue), 588 

Floating Crane, 125-ton, South Wales 
Ports, 614 

Lifts (Catalogue), 30 (2) 


Doeks. See Harbours, &c. 


Education : 


Atmospherics, East London College Lec- 
tures, 174 

Canada, Western, New Technical School, 135 

Crystal Palace School of Engineering, 52 

Electrical Engineering Scholarships, Fara- 
day, 443 

Highway Engineering, Chair of, London 
University, 513 

Skilled Employment and Apprenticeship 
Association, 711 

London University College Dinner, 206 

London University College Public Lectures 
507, 573 . 

London University College, Report, 607 

Whitworth Scholarship Awards, 24 


Electricity : 
ит House Lighting (Catalogue), 
8 


8 

Alluvial Mining, Electric Drive 1n, 82 

Atkinson, ІЛ B., Portrait Presentation to 
Electrical Engineers, 174 

Atmospherics, East London College Lec- 
tures, 174 

British Columbia Water Power Plant, 744 

Canadian Hydro-Electric Installati ns, 268 

Central England Electricity Schen 756 

Clacton-on-Sea, Vicinity Supply, doz 

Conductors, Copper, Stranded, B.I. Tables, 
148 

Converters, Rotary, Electrica] Performance, 
Standard, 235 

Converter, Rotary, Subetation Equipment 
(Catalogue), 756 

Doncaster, Generating Plant Extensions, 511 

Electrodes, Furnace (Catalogue), 368 

Equipment (Catalogue), 119 

Faraday's Notebooks, Ice and Regulation, 
235 

Fittings, Electric, Statutory Committee, 257 

Furnaces, Arc, Steel, Energy Losses, 150 

Furnaces, Electric (Catalogues), 588, 756 

Fuse Wires (Catalogue), 368 

Generating Plant, Small (Catalogue), 119 

Generators, Electric (Catalogues), 306, 
622 (2) 

“ George Montefiore ” Prize, 669 

Heating Elements, Electric (Catalogue), 588 

Insulators (Catalogue), 119 

Jersey Power Contract, 352 

Lamys, Electric (Catalogue), 306 

. Machinery, General (Catalogues), 30, 306, 
‚ 368, 588, 623, 654 

Manchuria, Wireless Telegraphy in, 162 

Midlands, North West, Electricity Scheme, 
79 


704 

Motor-Converters (Catalogue), 182 

Motors, General (Catalogue), 30, 688 (2) 

Motors and Regulators, Induction (Cata- 
logue), 464 

Motor Starters and Control Gear (Catalogue), 
756 

Mukden, Automatic Telephones in, 383 

ОП Reservoirs, Lightning Protection, 360 

Ontario Water Power Contract, 281 

Overhead Lines, Aluminium (Catalogue), 
119 

Plugs and Sockets, Standard, 59, 257 

Railways, Early Use of Electricity, 45 

Railways, Electrical, Standardisation of 
Equipment, 52 

Rheostats, Field, Standard, 306 

St. Pancras Generating Station, Extensions, 
99 

Scholarships. Electrical Engineering., 443 

Shanghai, Electricity Supply ш. 505 

Supplies, Electric (Catalogue), 464 

Switchboards, Power, Standard, 494 

Switches and Fuses (Catalogues), 390, 
756 (2) 

Tools, Electric (Catalogue), 588 

Telephones (Catalogue), 30 

Tramway Poles, Tubular, Standard, 228 

Tranamission Lines, Aluminium (Catalogue), 
588 

Transmission Lines, Fittings (Catalogues), 
054 

Turbo-Generators (Catalogue), 464 

Typewriting Telegraphy (Catalogue), 368 

Voltage Control (Catalogue), 588 


Explosions. 


Ferro-Concrete. 


Electricity continued. 


Water Power of the World, 206 

Welding (Catalogues), 30, 756 

Wireless Telegraphic Apparatus (Catalogue), 
756 | 


Wireless Telegraphy іп Ships’ Lifeboats, 424 
Wiring, Surface (Catalogue), 182 


Engines and Boilers : 


Accumulators, Steam (Catalogue), 464 
Bauer-Wach Exhaust Turbine, 206 

Boilers (Catalogue), 464 

Boiler Control, Hagan Automatic, 382 
Бона Plant, High-Pressure, for Billingham, 
Condensers (Catalogues), 30 

Engines, Marine (Catalogues), 399, 588 
Engines, Portable, «с. (Catalogue), 306 
Engines, Steam (Catalogue), 588 

Fittings, Steam (Catalogue), 30, 399 
Gauges, Pressure (Catalogue), 588 

Marine Machinery Output, 1927, 72. 105 
Pressure Regulators (Catalogue), 756 
Pulverised Coal Firing (Catalogue), 654 
Steam Plant (Catalogue), 399 
Superheating, Locomotive (Catalogue), 588 
Turbines, Steam (Catalogue), 623 

Valves, &c. (Catalogue), 399 
Water-Cooling Towers (Catalogue), 588 


Errata and Addenda : 


Bari, Port of, 382 

Chemical Industry Conference, 665 

Cirrus Aero Engine, 174 

Civil Engineers, Institution of, Conference, 
814 

Contract, English Electric Co., 582 

Crewe Locomotive Works, 414 

Davits, Listproof Boat, 541 

* Duchess of Bedford,” 711 

Engine Knock and Related Problems, 713 

English Electric Co., Contract, 582 

Flat Plates Fixed at Circumference, Deflec- 
tion of, 83 

Measuring прие Tests. 1.8. Bureau of 
Standards, 805 

Mechanical Engineers, Institution of, 414 

Railway Work, New Materials In, 739 


Second Stresses, 290 
Sydney Harbour Bridge, 540 
Exhibitions : 


Aeronautical, International, 805 
British Industries Fair (1929), 695 
Empire Timbers, Imperial Institute, 146 
French Industrial Fuel, 383 
Health, Plymouth, 9 
Machine-Tool Exhibition, 228 
Milan, Cycle and Motor-Cycle Show, 144 
Motor, Confidential Reports, 606 
Motor Show, Buenos Aires, 805 
North-East Coast Exhibition, 228. 
Paris, Aeronautical Exhibition, 558 
Paris, International Nautical, 383 
Philadelphia Motor Show, 265 
Quarrying Plant, 411 
Sheffield, “ Quality Before 

235 
Workmanship Exhibition, Proposed, 778 
Zagreb Spring Fair, 521 


Cheapness,'' 


Bee Accidents 


Explosives. See Guns and Erplosives 


See Cement and Concrete 


Flying Machines. See Aeronautics 
Gas and ОП Engines : 


Engine Knock апа Related 
Errata, 713 

Gasholders (Catalogue), 623 

Oil Engines, General (Catalogues), 30 (2), 
182, 654 

ОП Engines, Heavy-Fuel (Catalogue), 30 

ОП Engines, Marine (Catalogue), 654 


Problems, 


Guns and Explosives : 


Carbon Bisulphide, Conveyance by Road, 669 


Harbours, Docks and Plers : 


Вап Port, 4ddendum, 382 

Hamburg, Port of, Development, 805 

Humber Ports, Booklet, 111 

South Wales Port Facilities, 447 

Southampton Docks, Developments and 
Extension, 268 

Welsh Docks Traffic, 45 


Hydraulics : 


Pumps (Catalogues), 182, 623 
Pumps, Merchandise Marks Inquiry, 748 
Valves, Penstocks, &c. (Catalogue), 306 


Industries and Commerce : 


Administration, Industrial, Pitman's Dio- 
tionary, 259 

Arrowroot Flour in Natal, Machinery En- 
quiry, 518 

Australian Exporte and Imports, 685, 817 
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ladestries and Commerce—continued, 


‘ap Iron and Steel Combine, 212 
British and Dominions Trades’ Directory, 724 
British West Indies Year Book, 558 
Canada, Scientific наре Requirement, 740 
Canadian Newsprint Industry, 361 
Cardiff Chamber of Commerce, President, 383 
Colombia and its Possibilities, 415 
Company Registration, 1927, 235 
Contracts, 24, 44, 75, 104, 194, 167, 197, 
228, 265, 290, 320, 353, 383, 415, 479, 
511, 541, 572, 582 (Erratum), 606, 639, 
668, 712, 740, 772, 80 
Designs, Industrial, Competition, 63, 182 
Directory, Foreign Buyers, 550 
rt Credits Department, Lancashire 
ае 537 
Hollow-Ware Making Trade Board, Scope, 


349 

Lithuania, Commercial and Economic 
Conditions, 615 

Merchandise Marks, B.O.T., 144, 329, 872, 
573, 633, 748, 805 

Montreal Grain Shipment, 258 

New Zealand Tenders, 336 

Ontario, Industrial Research Scheme, 15 

Overseas Trade, Foreign Buyers' Directory, 


550 

Penonal, 14, 45, 75, 105, 186, 174, 206, 
997, 959, 290, 320, 353, 382, 447, 479, 
51, 541, 572, 607, 638, 668, 712, 746, 
779, 805 

Bubber, Synthetic, 149 

Rassian-Mongolian Trade Figures, 201 

Scotch Contracta, Various. 184 

Sheffield '' Quality before Cheapness ” Exhi- 
bition, Pro , 235, 773 

Skilled Employment and Apprenticeship 
Association, 711 

Swansea Exchange, Inc., 494 

Tenders, 24, 44, 75, 105, 134, 167, 227, 
265, 290, 321, 352, 414, 440, 479, 484, 
541, 572, 639, 668, 739, 778, 805 

Trade Opportunities, Various, 329, 933, 415, 
424, 479, 518, 561, 780 

United States Mica Trade, 805 

United States Petroleum Refining, 698 

nue Organisation, Stewart & Lloyds, 


Institutions. See Technical Societies 


Под and Steel : 
un, Steel, for Machined Parts, Standard, 


Beams, Rolled Steel (Catalogue). 464 
Combine, 212 
‚ 18-ton Rockfeller Carillon, 821 
Bolt Heads, Nuts and Washers, Standard, 


308 
Britah Production, 185, 228, 416, 549, 615, 


Canadian Production, 530 

Cast Iron, Corrodibility, 338 

Castings, et Поп, Standard, 480 

Castings, eable-Iron, Standard, 276 

Castings, Steel (Catalogue), 464 

Cleveland, 14, 44, 75, 105, 135, 166, 196, 
235, 258, 290, 320, 358, 382, 414, 446, 
479, au 540, 572, 606, 638, 668, 705, 789, 


Coke Oven Plant, Consett Iron Co., 165 
Constructional Stee] (Catalogues), 368, 588 
osjovakian e, 104 

Kast Coast Hematite, 14, 44, 75, 105, 185, 
166, 196, 235, 258, 290, 320, 358, 882, 
414, 446, 479, 511, 540, 572, 606, 633, 
668, 705, 739, 772, 804 

Fiat Plates Fixed at Circumference, Deflec- 
tion of, Erratum, 83 

French Production, 149 

Hadfield’s East Hecla Works, 773 


Insurance Association, Iron Trades Em- 


ployer’, 669 
ma and Coal Trades Review, Jubilee Issue, 


Middlesbrough Foreign Ore, 14, 44, 76, 105, 
135, 166, 196, 235, 258, 290, 320, 358, 
$82, 414, 446, 479, 511, 540, 672, 606, 
638, 668, 705, 739, 772, 804 

Pipe Flanges, Standard, 716 

Prices Chart, 360 

Rolling of Steel Plates, Record, 104 

Beotch Shipments, 15, 45, 74, 104, 184, 167, 
197, 235, 259, 291, 320, 352, 383, 415, 
447, 478, 51, 541, 573, 607, 639, 669, 
(05, 739, 773, 805 

Bcotch Trade, 16, 45, 74, 104, 134, 107, 197, 
235, 259, 291, 320, 352, 383, 415, 445, 
478, 511, 541, 573, 607, 639, 669, 705, 
739. 773, 805 

Shetfield, 14, 44, 74, 105, 135, 166, 196, 
235, 258, 291, 321, 353, 382, 414, 447, 
479, 510, 541, 573, 607, 639, 669, 705, 
739, 773, 805 

Steel Plate Work (Catalo e), 756 

Steels, Special (Catalogue , 182 

Structural Steel Work, Hand book, 714 

Swedish Industry, 716 

Tees Imports, 166, 290, 414, 572, 705 

Tees Shipments, 14, 166, 290, 414, 540, 705 

United States Ore Production, 18, 84 

United States Pig Iron Production, 18 

Welsh Ship Plate Contracts, 15 

Welsh Trade, 75, 134, 167, 235, 258, 291, 321, 
353, 383, 478, 510, 641, 573, 607, 639, 
669, 705, 739, 773, 805 

porkmanship Exhibition, 773 
orks Machinery (Catalogue), 806 


Labour Questions. See Trade Societies 
Lighting. See Electricity and Gas 
Literature. See LITERATURE INDEX 
Locomotives. See Railways 


Machine and Other Tools : 


Centrelesa Grinding Process (C. 
Back Зам Blade, Eclipse, 639 ші 


Knives, Machine (Catalogue), 399 


Marine Engineering. 


Machine and other Tools—continued. 


Machine Tools, General (Catalogues), 119, 
368, 023, 654 

Metala, Non-Ferrous, Prices, 348 

395 Machine, Horizontal, Regulations, 

Planing Machines (Catalogue), 588 

Pneumatic Tools (Catalogue), 182 

Pon uag and Shearing hine (Catalogue), 


жаш Diameters, Tolerances, Standard, 


Scaling Tools (Catalogue), 588 
Trade Opportunities at Bucharest, 780 


4 | See Engines and 
Botlers; Ships and Shipbuilding 


Markets : 


Cleveland, 14, 44, 75, 105, 135, 166, 196, 
235, 258, 290, 320, 353, 382, 414, 446, 
479, 511, 540, 572, 606, 638, 668, 705, 
789, 772, 804 

Welsh Tinplate Trade, 306 


Mining and Metallurgy : 


Alluvial Mining, Electrive Drive in, 82 

Bearing Metals (Catalogue), 654 

Coke Oven Plant, Consett Iron Co., 165 

East Africa, ТапдапуіКа Concessions Pros- 
pecting Licence, 790 

Foundry Machines (Catalogue), 368 

Metal Cleaning (Catalogue), 306 

Metals (Catalogue), 588 

Ontario Gold Output, 621 

Petroleum Production, 459 

Smiths’ Hearths and Forges (Catalogue), 119 

Tin Production, British Empire, 186 


Miscellaneous : 


Auctioneers' Press Guide, 142 

Austria, Road Construction іп, 706 
Balances, Spring, B.O.T. Marking, 578 

Bell, Rockfeller Carillon, 18-ton, 321 

Blow Pipe, Wel (Catalogue), 119 

Bolte and Nuts (Catalogue), 464 

Books, Mechanical Engineering, Catalogue 


о [] 4 

British Columbia, Land Reclamation in, 778 

British West Indies Year Book, 558 

Chemical Engineering and Chemical Cata- 
logue, 555 

Chile Public Works, 615 

Chilean Government Developmenta, 388 

Cold Storage Plant, B.C., 377 

Compressors Air (Catalogue), 368 

Contractors, Directory of, апа Public 
Works Annual, 368 

Contracts, 24, 44, 75, 104, 134, 167, 197, 
298, 265, 290, 320, 853, 383, 415, 479, 511, 
541, 572, 582 (Erratum), 000, 639, 068, 
712, 740, 772, 804 

Cubic ВесКопег, 8wift 773 

Dictionary, Pitman's of Industria] Admin- 
istration, 259 

Drawing Office Practice, Standard, 146 

Dryers, Hot-Air (Catalogue), 399 

Elevator, Grain, Million-Bushel, 321 

Engineering Standards Association, British, 


Fans (Catalogue), 399 

Fans, Turbo (Catalogue), 623 

Fire Extinguishing Plant, Oil and Petrol 
(Catalogue), 464 

Fire Hose Couplings, Standard, 813 

Fuel ОП, United States Consumption, 240 

Gauges, Broken Stone and Chippings, 
Standard, 666 

Glassware Illumination Fittings, Standard, 
4 


00 

Grain-Loading Plant (Catalogue), 119 

Grain Traffic, Canadian, 125 

Heating, Central на 588 

Illumination, Internation Commission, 
480 

Inks, Drawing (Catalogue), 588 _ 

Insulators, Heat (Catalogue), 182 

Linthicum Prize Essay оп 
Property, 29 

Logarithmic Tables, 682 

Lubricator, Forced Feed (Catalogue), 306 

Lubricants, Graphite (Catalogue), 119 

Mathematical Tables, 682 

Measuring Tape Tests, U.S. Bureau of 
Standards, Errata, 805 

Montreal Grain Shipment, 258 

ОП and Petrol Measures (Catalogue), 756 

ОП Reservoirs, Lighting Protection, 360 

Paints, Varnishes, &c., Standard, 766, 803 

Paper Makers, Directory of, 479 

Pattern Plates, TE CARLA 616 

Paving (Catalogue), 1 

НЕ о Road Construction Fund, 424 

Personal, 14, 45, 75, 105, 135, 174, 206, 227, 
259, 290, 320, 853, 882, 447, 479, 511, 541, 
579, 607. 638, 668, 712, 746, 772,805 

Petrol Pumps, Verification, &c., 526 

Pipe Flanges, Standard, 715 

Poland, Road Construction іп, 539 

Pulp and Paper Mill, New Brunswick, 329 

Pumps, Various Fluids (Catalogue). 182 

Quarry Machinery (Catalogue), 363 

Reirigerator, British Electrical, Campaign, 
590 

Revolution Counters (Catalogue), 588 

Road Construction in Austria, 766 

Road-making Machinery (Catalogue), 368 

Road-making Machinery, Trade Оррог- 
tunities in Colombia, 329 

Scientific and Learned Societies, Year Book, 
368 


Scientific 


, 


67 

Scientific Property Essay, Linthicum Prize, 
29 

Scotch Contracts, Various, 134 

Sells’ Telegraphic Addresses, 714 

Shovels, Mechanieal (Catalogues), 756 (2) 

Squared Paper (Catalogue), 306 

Standards, British, Index to Specifications, 
429 


Miscellaneous—continued. 
Tachometers (Catalogue), 654 


Ténders, 24, 44, 75, 105, 134, 167, 227, 265, 
290, 321, 352, 414, 446, 479, 484, 541, 572, 


639, 668, 739, 773, 805 
Time Recorders (Catalogue), 464 
Trevithick's Cottage, 163 


Truck and Trolley Wheels (Catalogue), 182 
Tunnel, Vehicular, under Detroit River, 637 


United States, Fuel Oil Consumption, 240 
Water Power of the World, 206 
Welding (Catalogues), 182, 306, 399 


Welfare Organisation, Stewart & Lloyds, 121 


Motor Cars, «с. : 


Alberta, Motor Vehicles in, 630 
American Automobile Industry, 758 


Bombay, Registration of Motor Cycles, 772 


Brakes, Air (Catalogue), 654. 

Buenos Aires Motor Show, 805 
Canadian Automobile Production, 817 
Cars, Motor (Cataloguc), 623 


Commercial Vehicle Industry, U.S.A., 227 
Exhibitions, Motor, Confidential Reports, 


606 
French Догейра Trade, 764 
'Iraq, Motor Vehicles in, 526 . 


Lithuania, Motor Vehicles іп, 811 
Lorries, Motor, Annual Parade, 107 


Motor Users’ Association, Commercial, 388 
New Zealand, Motor Cycle Trade with, 555 


New Zealand, Motor Vehicle Imports, 607 
Night Signs for Motorists, 400 
Palestine, Motor Cycle Trade with, 550 
Petrol and ОП Measures (Catalogue), 756 
PRU DA Motor Show, 265 

etrol, Verification, &c., 526 
Stut as а Motor Market, 295 
Tractor, International, Trial, 134 
Tractors (Catalogue), 306 


Valves, Steel, for Motor Vehicles (Cata- 


logue), 399 
Wagon, Steam (Catalogue), 119 
Zagreb Spring Fair, 821. 


Naval : 


Chilean Destroyers, Launch, 821, 698 
Destroyers, Contracta for, 227, 259 
Dutch Destroyer, 638 


Osiris, H.M.S. Submarine, Launch, 644 


Submarines, British, Contracts for, 175 
“ Sussex,” Н.М. Cruiser, 232 


Obituary. See GENERAL INDEX 
Physics and Chemistry : 


Chemical Engineering and Chemical Cata- 


logues, 555 


Chemical Industry Conference, Erratum, 665 


Laboratory Chemicals (Catalogue), 756 
National 


Rubber, Synthetic, 149 
Power Plants. See Electricity 


Power Transmission > 
Bearing Metals (Catalogue), 654 


Bearings, Ball and Roller (Catalogues), 30, 


399 | 
Chains, Driving (Catalogue), 623 
Gears, Reduction Соро), 756 
Gears, Spiral Bevel (Catalogue), 654 
Hoffmann Ball Bearings, 688 
Pulleys, Wrought Steel Rim, 235 
Shafts, Flexible (Catalogue), 654 
Timken Bearings, 746 
Worm Gearing (Catalogue), 306 


Railways and Locomotives : 


Bradshaw's Railway Guide, 618 
Canadian Railway Statistics, 637 
China, Rolling Stock for, 175 
Crewc Locomotive Works, Errata, 414 


Electric Railway Equipment, Standardisa- 


tion, 52 
Electricity on Railways, Early Use of, 46 
Fish Plates, Steel, Standard, 340 
Great Western Ports, Handbook, 11 
Locomotives (Catalogues), 306 


London Underground Railways, New Esca- 


lators, 714 


London Underground Railway and Omnibus 


Guide, 813 


Materials, New, in Bailway Work, Erratum, 


139 
Mukden General Railway Station, 108 
New Zealand Railway Material, 135 


Отејаја, Railway, Universal Directory, 677 
bie, London Underground, 


Platform, Mova 


424 
Railway Year Book, 607 


Rolling-Stock каш! (Catalogue), 399 


Signalling, Colour-Light (Catalogue), 588 
Signals, Railway (Catalogue), 756 


Superheating, Locomotive (Catalogue), 588 
Train Control, Automatic, Investigation, 62 


Transandine Railway, 103 
Trans-Saharan Railway, 773 
Wagons, Wagon (Catalogue), 182. 


Schools. See Education 


Sewage and Drainage : 


Chile, Sewage Disposal in, 748 
Hotels, Sanitary Accommodation, &с., 82 


Ships and Shipbuilding : 


ysical Laboratory Report, 415 
Ramsay Laboratory Extension, Appeal, 383 


“ Anclo-Canadian," M.S., Launch, 724 
* Antigone,” 8.8., Launch, 659 

* Apure," 8.8., Launch, 664 

* ardour,” §.8., Launch, 615 

“ Bactria,” S.S.. Launch 340. 

„ Baharistan,” S.S., Launch, 553. 
Bauer-Wach Exhaust Turbine Drive, 206 
* Peaverbrae,” '. S. S., Trial Trip, 424 

„ Beaverford,"" S.S., Trials, 185 

“ Beaverhill.” S.S., Trial Trip, 368 

“ Вератеа,” M.S., Trial Trip, 312 
Breathing Apparatus for Ship Use, 142 


Ships and Shipbuilding —continued. 


“ Brighton,” 8.8., Launch, 75 

British Corporation Rules and Tables, 788 

* British Honour,” M.8., Launch, 447 

“ British Justice," M.S., Launch, 447 

“ Brons,” Motor Tug, Trials, 670 

Canadian Lake aud Canal Steamers, 165 

Cardiff Shipping Statistics, 416 

„ Caroni,” 8.8., Trial Тир, 754 

“ Catatumbo,” 8.8., Launch, 447 

“Ceylon Bul-Bul,” 8.8., Launch, 227 

„Chesapeake, M.S., Trials, 622 

" City of Canberra," 8.8., Trial Trip, 37 

Clyde Activities, 15, 104, 197, 259, 883 
415, 447, 641, 607, 639, 705, 778 

* Coptic,” M.8., Launch, 88 

Crane, Floating, 125-ton, 
Рога, 614 

“ Curl-Curl,” 8.8., Launch, 368 

Davits, List-proof Boat, Addendum, 541 

“ Dee-Why,'"" S.S., Launch, 276 

* Duchess of Bedford,“ Addendum, 711 

% Rastborough,’’ Trial Trip, 235 

“Elsa,” М.8., Launch, 459 

“ Euterpe,” Repair Contract lost to Wales, 
105 


“ Goodwood,” 8.8., Trial Trip," 748 
“ Greystoke Castle," M.S., Launch, 75 
“ Gro „ 8.8., Launch, 243 

2 Заза T.8.8., Launch, 628 

“ King 


8 
South Wales 


Charlotte," Repair Contract Lost 


588 

Lifeboats, Shipe’, Wireless Telegraphy, 424 

Lloyd's Returns, 372 

Маша of Vessels, В.О.Т. Exemption, 
4 

Machinery Output, Marine, 1927, 76, 105 

* Mataco,” 8.8., Trial Trip, 521 

* Mansepool,'"" 8.S., Trials, 240 

* Muncaster Castle," М.8., Launch, 507 

“ Oltenia,” 8.3., 480, 598 

Panama, Tank Ship Traffic, 443 

* Quebec City,” 8.8., Trial Trip, 116 

Rangoon, Fire and Salvage Boat for, 550 

“ Rio Diamante," 8.8., Trial Trip, 619 

% Riverton,” 8.8., Trial Trip, 746 

Scotch Shipbuilding, 15, 45, 104, 184, 197, 
259, 383, 415, 447, 478, 541, 607, 639, 
705, 778 

* Scottish Chief," S.8., Trial Trips, 766 

* Scottish Heather,” S.., Launch, 447 

* Sea Belle II," Trial Trip, 131 

АИТ іп 1927, 15,74. 

x A uan Н. Raeburn,” 8.8., Launch, 


Tees and Hartlepool Shipbuilding Asso- 
ciation, 382 

“ Thirlby," S.S., Trial Trip, 308 

* Toftwood,’’ 8.8., Trials, 250 

* Vancolite," M.S., Launch, 375 

* Wanda,” 8.8., Launch, 748 

* Yamanota,”’ S.8., Launch, 748 

“ Yarraville,” 8.8., 306, 487 

* Zealandic," M.S., Trial Trip, 491 


Societies. See Technical and Trade 
Strikes. See Trade Societies 
Technical Societies, «с. : 


Aeronautical Society, Вода! 193, 209, 287 
Аиа Society for Testing Materials, 
Arts, Royal Society of, 58, 182 
Automobile Engineers, Institution of, 478 
Bituminous Coal, Conference, 4, 821 
Bradford Engineering Society, 718 

во and Structural Engineering Congress, 


British Association, 615 
Pun Electrical Development Association, 


9 
Carbonisation, Conference on, 75 
Chemical Industry Conference, 540 
Chemistry, Institute of, 52 
Civil Engineers, Institution of, 573 
Civil Engineers, Institution of, Conference, 
: Addendum, 814 
Consulting Engineers, Association of, 821 
Consulting Engineers, International Federa- 
Чоп, 804 
Diesel Engine Users’ Association, 74 
Electrica] Engineers, Institution of, 74, 111, 
174, 197, 257, 290, 317, 443, 688, 665, 


Fuel Congress, French Industrial, 148 

Fuel, Institute of, 588 

Finsbury Technical College Old Studente 
Association, 202 ‘ 

Gas Engineers, Institution of, 484, 691 

German Wagon Builders’ Association, 200 

Glass Technology, Society of, 351 

Heating and Domestic Engineers, Master 
National Association, 383 | 

Illumination, International Commission, 480 

Iron and Steel Institute, 192, 206, 424 

Поп Trade Employers’ Insurance Asso- 
clation, 669 

Junior Institution of Engineers, 382, 549 


. Locomotive Engineers, Institution of, 541 


мүш Association of Engineers, 113, 

Marine Engineers, Institute of, 236, 336 

мша Engineers, Institution of, 290, 

Mechanical Engineers, Institution of, York- 
shire Branch, 209 

Metals, Institute of, 69, 196, 573, 637 

Mining and Metallurgy, Institution of, 411 

Municipal and County Engineers, Institution 
of, 317, 479 

Municipal Electrical Association, Inc., 698 

Naval Architects, Institution of, 265, 303, 
321, 352, 573, 606, 804 

Newcomen Socicty. 639 

Old Centraliana, 227 
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Patentees, Institute of, 212 

Peat Congress, International, 606 

БӨЛІК Lighting Engineers, Association of, 
4 


Radiology, British Institute of, 678 

Railway Signal] Engineers, Institution, 172 

Sanitary Institute. Royal, 9, 32, 518 

S eA aud Learned Societies, Year Book, 
6 

Structural Engineers, Institution of, 892 

Supervising Electrical Engineers, Associa- 

tion of, 316, 479 

Survevors’ Institution, 557, 684 

Transport, Institute of, 144, 268, 352 

а States National Academy of Sciences, 
15 

Water Engineers, Institution of, 414 

Water Users, National Association of, 82 

Waterworks Association, British, 581 

Westinghouse Association, Ex-British, 336 


Telephony. See Electricity 
Tools. See Machine and Other Tools 
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Admiralty, Yard Craft Workers, Wages 
Demand, 643 

Appleton, W. А., on International Peace and 
Economic Understanding, 193 

Appleton, W. A., on Washington Hours, 
International Aspect, 744-5 

Arbitration, Australian and Indían Criticism, 
443 

Australia, Mr. Bruce on Conference of 
Employers and Employed, 176, 267, 287, 
349. 537 

Australian Employers’ Criticism of Arbi- 
tration, 413 

Australia, Industrial Mission on United Statea 
Labour Conditions, 176 

Austrian Chambers of Manual and Non- 
Manual Workers, Functions, 814 

Belgian Trade Union Committee's Demands, 


112 

Berlin Engineering Trade Stoppages, 287 

Betterton, Mr., on Revising Draft of Wash- 
ington Hours Convention, 176 

Blastfurnacemen, Wayes, 44, 446 

Boilerinaker'3 Society on Clyde Rivcter'a 
settlement, 143 

Boilermakers’ Society, Mr. НШ on the 
Unscrupulous Section, 267 

Boilermakers’ Society, Membership and 
Benefit Data, 143, 267, 392, 520, 712, 781 

Boilermakers’ Society, Report, 392 

Boilermakers’ Society, Repudiation of Com- 
munists, 392, 453, 537 

Boilermakers’ Society, Veto on Communist 
Representatives, 349, 781 

Bulgaria, Engineers and Architects, Improve- 
ment Resolutions, 582 

Canada and Co-operation between Employer 
and Employed, 781 

Capital, Ownership by Many or Few, T.U.C. 
Views, 176 

Cellulose Lacquers, T.U.C, Conference, 
Proposed, 781 

Civil Servants, Programme of Demands, 143 

Clyde Riveters’ Settlement and Boilermakers’ 
Society, 143 


Coal Industry. Independent Labour Party's 


Demands, 443 

Commercial, Clerical and Technical Em- 
ployees’ Federation, Membership, 781 

Cotton Industry, Lancishire, Conference 
Proposals, 23, 33. 

Cotton Spinners’ Federation, Proposed Wage 
Reduction, 582, 648 

Cotton Trade Conference, 70, 100, 176, 236, 
267, 287, 488, 520, 537 

Cotton Trade Conference, Communiatic In- 
citementa, 488 

Cotton Trade Conference, Workers’ Attitude, 
70, 100, 176, 236, 267, 287 

Cotton Trade Operatives, Wages and Hours 
Contentions, 547 

Cotton Trade Trouble and Minority Move- 
ment, 100 

Cotton Trade, Workers’ Reply to Conference 
Reports, 520 

Dyers’ Executive and Plece-Work Question, 
267, 537, 582, 64%, 745-0, 781, 814 

Electrical Trade Wages Agreement, 143 

Electricians, Railway. Wages Award, 648 

Employers and Employed, Mr. Cramp оп 
Collective Responsibility, 537 

Employment Exchange Reports, 28, 53, 70, 
100 (2), 143, 176, 193, 236 (2), 267, 287, 
330. 392, 428, 520, 582, 616, 665, 744, 781 

Engineering Trade Wages, London Workers’ 
Demand, 537 

Engineering Trade Wages Question, 70, 143, 
192, 267, 330, 349, 488. 537 

Engincering Trade Wages, Sir Allan Smith 
on the Position, 537 

Engineering Union, Amalgamated, Adverse 
Criticisms of Council, 443 

Engineering Union, Amalgamated, Agree- 
ment with Miners’ Federation, 616 

Engincering Union, Amalgamated, and 
Avoidance of Disputes, 745 

Engincering Union, Amalgamated, Com- 
munista and Election of Othicers, 443, 582 

Engineering Union, Amalgamated, Election 
Activities, 443 

Engineering Union, Amalgamated, Finance, 
616 

Engineering Union, Amalgamated and Local 
Applications for Wage Advances, 665 

Engineering Union, Amalgamated and 
Machinists’ Pay, &c., 616 

Engineering Union, Amalgamated, Mem ber- 
ship, 53, 192, 349, 488, 582, 616, 745, 781 

Engineering Union, Amalgamated, and 
Minority Movement, 330 

Engineering Union, Amalgamated, and Over- 
time, &c., Agreement, 616 

Engineering Union, Amalgamated, Payment 
for Holidays Questions, 745 

Engineering Union, Amalgamated and Pay- 
ment by Results, 648, 665 
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Engineering Unlon, Amalgamated, Ве-ејес- 
tion of Mr. Brownlle, 423, 537 
Engineering Unlon, Amalgamated, Ве-е!ес- 
tion of officers, 582 
просте Union, Amalgamated, Report, 
19 


Engineering Union, Amalgamated, Repudia- 
tion of Communista, 665 

Engin Ting Union, Amalgamated, Retire- 
ment of Officers, 53, 192 

Engineering Union, Amalgamated, on Trade 
Prospects, 330 

Engineering Union, Amalgamated, Wage 
Rates Question, 616 

Engineering Union, Amalgamated, and 
Washington Hours, 330, 665 

Engineering Union, Amalgamated, and the 
York Memorandum. 665 

Engineering Union, National Committee, and 
Employers’ Industrial Conference Pro- 
posals, 616 

Engineering Union, National Committee, and 
Peace in Industry, 616, 665 

Engineers, Professional, Paris Conference of 
Organisations, 287 

Factory Workers, U.S.A., Decreased Em- 
ployment, 423 

Fascist Labour Contract, Metallurgical Trade, 
267, 330 

Federation, General, of Trades, Financial 
Position, 745 

Federation of Trades, International, Leglsla- 
tion Questionnaire, 814 

Federation, General, of Trades, Report, 582 

Federation, General, of Trades, and Wash- 
ington Hours, 744-5 

Finnish State Council and Non-Applications 
of Eight-Hour Day, 330 

Foremen ( Engineering Trades) and the T.U.C. 
Affiliation, 005 

Foremen, Trainiug of, United States Practice. 
648 

France, Reciprocity Question in Employ- 
ment of Foreigners, 582 

French Communista, Strike Tactics, 537 

French Engineers’, Federation of Аззосја- 
tions, and Rationalisation, 582 

French Engineers’ Organisations, 682 

French Labour Confederation, General 
Demands, 23 

French Labour Confederation and Rational- 
13а Йоп, 23 

French Minimum Wage, Proposed Legisla- 
tion, 53 

Friendly Society Statistica, 53 

General Council, T.U.C., Mr. Citrine on 
Minority Movement, 520 

General Council (T.U.C.) and Notts Coal- 
owners, 302, 423 

General Council (T.U.C.), and the Peace 
oe 143, 267, 287, 330, 582, 648. 

General Council (T. U. C.), Peace Movement 
Positlon, Explanation, 267 

General Council (T.U.C.), Repndiation of 
Unemployed Workers’ Committee, 287 

General Council (T. H. C.) Unemployed 
Workers’ Scheme, 330 

General Council (T.U.C.), and Voluntary 
Agreements, 520 

Geneva Conference, British Government and 
Washington Convention, 745 

Geneva Conference, Decreased Production, 
Collection of Remedial Data, 814 

Geneva Conference, J.L.O. and Washington 
Hours, 176, 267 

Geneva Labour Conference, and Prevention 
of Accidenta, 712 

German Engineering Trade Stoppages, 287 

German Metal Manufacturers, Threat of 
Lock-out, 193, 236, 330 

German National Economie Council, Con- 
stitution, &c., 814 

German Steel Industry Difficulties, Deduc- 
tious by “ Man and Metal,“ 53 

German Steel Industry, New Regulations, 
Dr. Reichert’s Viewa, 443 

Germany, Ruhr Coal Dispute Award, 520 

шы Unemployed in Receipt of Кенет, 

Germany, West, Threatened Labour DIM- 
culties, 488 

Hours of Industrial Employment Bill, 287 

Hours of Work Changes, 1927, 520 

Hours of Work, Labour Ministry Report, 100 

Hours of Work, Washington Convention. 
Proposed Revision, 176, 537 

Hunter, Sir George, migration Scheme for 
Unemployment, 665 

India and Ceylon Chambers of Commerce on 
Arbitration, 443 

Industrial Notes. See Labour Notes (below) 

Industrial Peace and Economic Under- 
standing, Mr. Appleton's Views, 103 

Industrial Peace Economics, Sir L. Масаззеу 
оп, 143 

Industrial Peace Movement Conference, 70, 
100, 392 

Industria] Peace Movement, Conference 
Committees, 100 

Industria] Peace Movement, Divisions of 
Т.С.С. Agenda, 330 

Industrial Peace Movement and Independent 
Labour Party, 176, 488 

Industrial Peace Movement, Patternmakers’ 
Views, 392 

Industrial Peace Movement, Scottish Inde- 
pendent Labour Attitude, 93, 53 

Industrial Peace Movement, and Т.С.С. 
Council's Anthority, 143 

Industrial Peace, Mr. A. J. Cook's Орров!- 
tion, 143, 330 

Industrial Questions, Plea for More Scientific 
Treatment, 192 

Industrial Situation, 100. 236, 310, 488, 781 

Insurance, Fin plovers' Liability, Statistics. 70 

Internationa] Labour Organisation апа 
Washington Hours. 176. 267 

International Labour Ratífications. 23 

Trish Railwaymen, New Entranta, Wages 
Award, 53 
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Iron International Press, 193 

Iron and Steel Trades Confederation on the 
Rating Proposals, 712 

Iron and Steel Trade Wages, 134, 383 

Ironfounders, Light Casting, Federation, 
Reduction of Wages, 616, 665 

Tronstone Miners’ Wages, 44 

Italian Iron and Steel Trade Wages and 
Hours, 267, 330 

Italy. Labour Disputes, New Regulations, 
537 

Italy; Restriction of Trade Union Congresses, 
14 

Labour Ministry Reports, 23, 53, 70, 100 (2), 
143, 176, 193, 236 (2), 267, 287, 330, 349, 
302, 423 (2), 483, 520 (2), 582, 616, 648, 
665, 744, 781 

Labour Notes, 23, 53, 70, 100, 14$, 176, 192, 
230, 267, 287, 330, 349, 302, 423, 443, 488, 
520, 537, 582, 616, 648, 665, 712, 744, 781, 
814 

Labour Party, Independent, and Abolition 
of Capitalism, 453 

Labour Party, Independent, and the Coal 
Industrv, 443 

Labour Party, Independent, and Living 
Wage Question, 443 

Liberal Party's Industrial Programme, Strike 
Question, 176 

Living Waze Inquiry, Outline 
Practicability, 23 

Living Wage Question and the I. L. P., 443 

Macassey, Sir L., on Economics of Industria] 
Peace, 113 

" 997 0 and Metal," on Capitalism in America, 
5 


28 

“ Man and Metal," on Punitive Tests of 
Unemployed, 582 

Managerial Rights, T. U. C. General Council 
on, 176 

Metal Workers, International, Development 
of Press, 193 

Minimum-Wage Fixing Machinery, Inter- 
national Labour Proposals, 237 

Minority Movement and Cotton Trade 
Trouble, 100 

Minority Movement, Milltant Programme 
582 

Minority Movement and Peace in In- 
dustry, 23 

Minority Movement and Union Discipline, 
Мг. Citrine's Commenta, 814 

Miners and Elimination of Хоп-РойНса! 
Unions, 23 

Miners’ Federation, International, апа 
Russian Mineworkers, 712 

Miners’ Federation, International, and the 
Washington Hours, 712 

Miners’ Federation and the Minority Move- 
ment, 648 

Miners’ Federation and the Mond Move- 
ment, 648 

Miners’ Federation and the Notts Miners, 192 

Miners and Munictpal Workers, Membership 
Question, 23 

Minimum Wage-Fixing Machinery and 
International Labour Conference, 781 

Mond Movement. See Industrial Peace’ 

Motor Drivers (International), Demand Pro- 
gramme, 143 

Municipal Workers and Miners, Membership 
Question, 23 

Municipal Workers and the Motor Car 
Industry Member, 746 

Negotiation, Machincry of, Scottish T.U.C., 
520 

New York State, Industrial Position, 236 

Night Work, Т.С.С. General Council's 
Circular, 781 

Notta Miners, Appeal to Miners' Federation, 
192 

Notts Miners, Т.С.С. Ballot on Representa- 
tion, 532 

Overtime and Nightshift Agreement and 
Engineering Union, 616 | 

Paris, Professional Engineers’ Conference, 
287 

Pattern Makers and Agreement with Engl- 
necring Employers, 70 

Pattern Makers, Executive Council, 193 

Pattern Makers and the Fndustrial Peace 
Movement, 392 

Pattern Makers, Mr. Findlay on Overtime, 193 

Pattern Makers, President's Counsel on Wages 
Demands, 488 

Pattern Makers and Reduction of Contribu- 
tions, 746 

Pattern Makers, Reports, 70, 193, 349, 423, 
443, 616 

Peace Movement and the Scottish T.U.C.,590 

Piecework Question, the Scottish T.U.C.,520 

Poland, Working Hours Revision. 236 

Polish Patents and Protection, Workmen's 
Inventions, 712 

Polish Strikers, Indemnity Claim Upheld, 423 

Post Office Workers’ Union, Secession from 
Whitley Council, 712 

Printing Trade Betterment Committee’s 
Objectives, 70 

Professional Workers’ Federation and In- 
dustrial Peace, 176 

Railway Electricians, Wages Award. 648 

Railway Shopmen's Council, Representation, 
192 

Railwavmen, National Union, Finance and 
Recuperative Power, 745 

Railwaymen, National Union, Gateshead 
Branch and Mond Movement, 392 

Railwaymen, National Union, and the Irish 
Claims, 443 

Rating Proposals.“ Man and Metal,“ оп. 712 

Rationalisation. French Federation of Engi- 
neers’ Associations, 582 

Russia. Soviet Commissarjat and Unem- 
ployed Relief, 814 


and Its 


` Russian Central Trade Council and Adminis- 


tration Expenses, 176 

Russian Central Trade Council and Economic 
Policy, 143, 176 

Russian Trade Union International, Criticism 
ог“ Red ” Unions’ Inactivity, 712 
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Russian Textile Workers’ Union on Defective 
Administration of the Industry, 712 

Skilled Employment and Apprenticeship 
Association, 711 

Scottish Independent Labour Party, Hours 
and Wage Proposals, 23, 53 


Scottish Independent Labour Party and 


Nationalisation of Mines, 23 

Scottish Mine Workers’ Union and Com- 
munism, 520 

Scottish T.U. Congress and Machinery of 
Neyotiation, 520 

Scottish T.U. Congress and the Peace Move- 
ment, 520 

Scottish T.U. Congress and the Piecework 
Question, 520 

Scottish T.U. Congress and Reyulation of 
Wages, 520 

Shipbuiding [ndustry, Independent Chairman 
of Conferences, 423, 781 

Shipbuilding Trade Wages, Employers’ Offer 
and Conditions, 236 

Shipbullding Trade, Wages Question, 70, 148, 
236, 349, 423, 665, 712 

“ Socialism-in-our-Tinie ’’ and Scottish In- 
dependent Labour Party, 53 

Sowerby Bridge Co-Operative Society and 
Employees, 143 

Strikers’ Piecework Earnings Question, 330 

Strike Statistics, 100, 236, 349, 455, 648, 781 

Taxation Burden, Local, Suggested Royal 
Commission, 424 

Textile Finishing Trades Dispute, 267, 537, 
582, 645, 745-6, 781. 814 

Trades Councils, Position under Trades 
Union Act, 1927, 349 

Trade Union Act, 1927, T.U.C. Summary of 
Trades Council's Position, 349 

Trade Union Congress and Managerial Rights, 
176 Р 

Trade Unions, Canadian View of Responsi- 
bilities, 781 

Trade Unions, Friendly Society Statistics, 58 

Trade Unions, T.U.C. Questionnaire on 
Amalzamation, 70 

Turner, Mr. В., оц Defence of T.U.C. General 
Council, 552 

Unemployed, Punitive Tests of, “ Man and 
Metal“ Views, 582 

Unemployed Workers, Council 
(Т.С.С.) Scheme, 830 

Unemployment Benctit, New Conditions, 520 

Unemployment Burden, Employers’ Demand 
for Analysis, 349 

Unemployment Burden, Labour Ministry в 
Analysis, 423 

Unemployment Insurance Act, New, Labour 
Ministry Comments, 520 

Unemployment Reports, 23, 53, 70, 100 (2), 
143, 176, 193, 236 (2), 267, 287, 330, 
349, 302, 423 (2), 488, 520, 582, 616, 
618, 665. 744, 781(2) 

Unemployment, Sir George Hunter's Pro- 
роза18, 665 

Unemployment, Technical Processes ая а 
Cause, 287 

United States, Factory Workers, Decline in 
Nuniber, 423 

United States, Federation of Labour and 
Unemployment. Insurance, 814 

United States Labour Conditions, Australian 
Mission Reports, 176 

United States Machinists’ Association, 
International and Five-Day Week. 814 

United States, New York, state Industrial 
Position, 236 

United States, Prospective Industrial Revo- 
lution, 237 

United States Scientific Production and the 
Worker, 423 

United States, Training of Foremen іп. 648 

United States Unemployment, Labour 
Avencics’ Reports. 443 

United States, Unemployment in New York 
State, 236 

United States Unemployment, Remedial 
Proposals, 814 

United States, Unemployment Statistics, 
Inaccuracies and Imperfections, 392 

United States, Influence of Scientitie Pro- 
duction on American Workers, 423 

Wages, Fluctuation of, 100, 236, 349, 488, 
520, 648, 781 

Wages, Regulation of, Scottish T. U. C., 520 

Washington Hours, Netherlands, Ratification 
Question, 23 

Washington Hours Ratification, A. E. U. оп, 
330, 665 

Washington Hours, Ratification Question, 
100. 176, 267, 330. 537, 665, 744-5 

Washington Hours Ratification and Scottish 
T.U.C., 302 

Welsh Coal Trimmers’ Night Work, Aboli- 
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Welsh Miners’ Wages, S. Wales Board. 15 
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Workers, American, Influence of Scientific 
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ENGINEERING. 


THE STIFFENING GIRDER WITH 
VARIABLE MOMENT OF INERTIA. 


Ix an article published in The Journal of the 
Franklin Institute, for October, 1925, Mr. L. S. 
Moisseiff, consulting engineer for the Delaware 
River suspension bridge, pointed out that the 
usual method of computing the stresses in the 
stiffening girder of a suspension bridge was very 
inaccurate, and led to calculated stresses about 
twice as great as the true values. In the method 
criticised, the stiffened suspension bridge was 
regarded as mathematically equivalent to an elastic 
arch. Inthe case of an arch, however, the shape of 
the neutral axis alters but little under different dis- 
tributions of the load, but the distortions of the chain 
of а suspension bridge are very much greater, and 
cannot accordingly be ignored with impunity. The 
calculation of the stresses in a stiffening girder is, 
therefore, a much Jess simple matter than the 
deduction of the stresses in an elastic arch. In 
the case of the elastic arch, each system of loading 
can be treated independently, and the stresses due 
(0 any combination of loads can be found by 
amply adding together the stresses which would 
be due to each component, if it alone acted on 
the bridge. With suspension bridges, however, the 
distortions of the chain are so large that they 
cannot in general be treated as small quantities. This 
matter was discussed at some length in ENGINEERING, 
last year (vol. exxili, page 506), where certain 
exceptions to this general rule were suggested. 

In a letter published on page 365 of the same 
volume, Mr. Moisseiff observed that * the heavier 
the bridge, that із the more the cable curve is loaded, 
the more resistance it will offer to the distortion of 
Ив shape by any outside cause.” In a note appended 
to Mr. Moisseiff’s letter, exception was taken to this 
because the direct effect of the dead load tends to 
increase the maximum bending moment on the girder. 
In addition to its direct effect, however, the dead 
load has an indirect effect, since by its presence 
the horizontal tension in the chain is increased, 
and, from the fuller treatment of the problem 
Wen in his appendix to the official description of 
the Delaware River bridge, it is evident it was this 
indirect effect of the dead load which Mr. Moisseiff 

id Ш view, in claiming that the stresses in the 
stiffening girder were diminished by the presence 
of Ше dead load. As thus explained, his claim 
8 unquestionably correct. 

. To compute the stresses in а stiffening girder, 
ИВ necessary to determine the shape assumed by 
Ше chain as the loading оп it changes, and this 
involves the solution of a linear differential 
equation of the second order. In the article 
previously published, and referred to above, it 
was shown that when the stiffening girder had 
a uniform moment of inertia, the differential 
*quition in question could be solved in a very 
&mple way, if the distribution of the load on the 
ndge were expressed in the form of a Fourier 
wnes, The same method of solution was indepen- 


dently proposed, at about the same time, by Mr.| With I constant, the above equation can be in- 


S. Timoshenko, of the Westinghouse Research 
Department, Pittsburgh, Pa., U.S.A. 

When, however, the moment of inertia of the 
girder varies from point to point, the solution 
becomes very much more difficult, and in general 
can only be effected arithmetically. 

In view of the fact pointed out by Mr. Moisseiff, 
that the girder stresses are intimately connected 
with the distortion of the chain, it seemed of interest 
to repeat the calculation given in the article above 
cited, taking into account the fact that the moment 
of inertia of the girder embodied in the Dela- 
ware River bridge varies considerably from its 
average value. This average value suffices to 
determine the horizontal tension on the chain, 
which varies little with quite large changes in the 
moment of inertia of the stiffening girder. It 
appears, however, that the assumption of a uniform 
motion of inertia rather overrates the intensity 
of the stresses. The girder is in effect considerably 
stiffer than if its moment of inertia were constant 
and equal to its actual average value, and the 
stresses on it are correspondingly diminished. 

In the previous article we considered only the 
case in which the live load extended from one pier 
to mid-span, and we showed that in that case the 
differential equation to the deflection z of the girder 
might be written as follows :— 


а ғ 
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where n denotes each odd integer taken іп 
succession. Іп this, H denotes the horizontal 
tension of the chain and z the deflection of the 
stiffening girder, which is taken as positive when 
measured downwards. The moment of inertia 


tegrated at sight, as shown in the article cited ; but 
with I variable, there is no advantage in expressing 
the right-hand side of equation (1) in the form of 
a Fourier series. This right-hand side is, іп fact, 
equivalent to 
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The second term is positive on the left-hand half 
of the bridge and negative on the other half. The 
first term is relatively small and will be ignored 
in what follows. Its inclusion would merely in- 
сгеаве the arithmetical work a little. 

Omitting this term, it will be obvious that 2 will 
be numerically the same, but of opposite sign at 
corresponding points of the two half-spans. It will 
suffice, therefore, if we find the solution between the 


limits z — 0 and x — E: to the equation 
_ ЕТ 422 L 
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It is convenient to change the variable from z to k 


where k = зи Then when z= 0, Е = O and 


l 
when x — +, k — 1. We also have 


æ (1— 22) . (3) 
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Equation (3) thus becomes 
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The value of H for the Philadelphia bridge in the 
conditions stated, was calculated in our previous 
article, and was found to be 3-069 х 107 Ib., when 
D was 1,083 lb. per inch run and L was 500 lb. per 
inch run. 

From the particulars of the bridge so far available 


it appears that the values of "P 3 я at eleven 


TABLE Т. 
EI 4 EI 4 EI 4 
Section No. H' E Section No. H Е | Section No. H E 
a 888 
0 -08880 IV 0.10110 VIII 0 -08680 
II 0.08830 УТ 0.10767 X 0 -05176 
III 0-09206 УП 0 -10182 | = p , 


of the stiffening girder is denoted by I, whilst 
E is Young’s modulus. Тһе dead load per inch 
run of span is represented by D, and the live 
load by L. As already stated, this live load is 
taken as extending over half the span only. The 
ordinate to any point of the chain, when under 
dead load only, is denoted by y, and is measured 
downwards from the level of the saddles, so that 
ey is negative. The length of the span is denoted 
м 1, and x represents the horizontal distance of any 
point from the left-hand pier. | 


equidistant points of the half -span аге approxi- 
mately as given in Table I. 

These values cannot be represented by any simple 
curve, 80 that an arithmetical solution of equation 
(4) is all that is possible. 

Let us, therefore, assume that between the limits 
k = 0 and Е = 1, z can be represented ав the sum 
of a series of functions R (the form of which is 
quite arbitrary and may be chosen at will), each 
multiplied by a numerical coefficient. We thus get: 


2 = АВ, + ВЕ, + СЕ, + D R. + 4с., 


R 
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Then, if this proposed solution be exact, we 
should have at section No. 1: 


апа = АВ," + BR," + СВ” + &c. 


EI 4 ,, _EI 4 R. 
L г 
+&е—| 6. H- 5 Ji 0 (5) 


and similarly for all the other points. 

Actually, unless we take as many terms as there 
are equations, this condition is never fulfilled, and 
the right-hand side is а small quantity е instead of 
zero. Then to solve our differential equation, 
we determine the coefficients A, B, C, &c., so as to 
make the sum of the squares of all these errors а 
minimum. 

It is convenient to choose the functions R, so 
that each satisfies the required boundary conditions, 
d.: ;='0, when k = 0, and when k = 1. 
Also 

o. when Е = 0, and when k = 1. 


We shall accordingly take as our functions: 


В, = 2 * — 04 — * whence RI“ = 12 (K — #3) 
К, = 5 64 — ЗЕ — 2k „ Rz“ = 60 (k? — k3) 
Бұ = 3 * — 286 -k ” Бу” = 60 (43 — 44) 
Ry = 148 — 5 А7 — 2k „ Ry’ = 210 (k4 — *) 


We next tabulate values of the above for each 
of the selected points of the span. A useful check 
on the accuracy of this work is provided by the fact 
that if n be the highest power in any algebraic 
expression, the nth difference of the tabulated 
equidistant values must be constant. 

Having tabulated these values we form the 
whole series of equations corresponding to (5). 


To make the sums of the squares of the errors а 
minimum we apply the method of least squares 
and multiply each equation by the coefficient of 
À and add the results. The process is repeated with 
B, C and D., and we thus get as our so-called 
“ normal" equations  - 
1.932576А + 4:841094В i 10 + 5.875358 D 

= 0-80100 
4 · 841094А We 12- У ouis N + 16:313854 D 
2-735600А + 7: ВАН + „ + 9 991324 р 
0 
5.875358А + 16- 3138548. b 9-991324С + 22-877446 D 
= 2-452090 

These equations are best solved by Gauss's method 
as described in text-books on the method of least 
squares. Gauss's method has the advantage that a 
constant check is provided on the arithmetic, and 
secondly, the sum of the squares of all the errors 
is determined stage by stage. Thus, if we took 
2 = AR,, simply, then the sum of the squares of 
all the errors made, we find by Gauss's method, 
would be 0-001301. Taking a second term 
diminishes this very little, but with 2 = AR, + 
BR, + СЕ,, the sum of the squares of all the errors 
is reduced to 0:0001235 and with 2 = AR, + 
BR, + CR, + DR,, the sum is 0-0000398.  Solv- 
ing the equations by means of 7-figure logarithms, 
we get in this case 


0.540038, — 0-0187015R, — 0-268243R, 
+ 0-099006 R, 


2 = 


EI4 
не" 


The corresponding values of г — 75 are 
tabulated in Table II. 

If we take an additional term, viz., FR,, where 
К, = 4k’ — 3% — k, the error can be still further 


reduced, but it is not worth while to introduce this 


TABLE II. 
Section No. I. II. ПІ. ІУ. У. VI. УП. VIII. IX. 
z= = . ы E es 0-001908 | 0-16111 0.20829 | 0.23960 0-24084 0.23038 | 0-211901 0-16150 0-08546 
Е(1-«).. ..| 0.09 0.16 0.21 0-24 0:25 0:24 0:21 0:16 0-09 
Error . .|--0:00198 | —0 -00111 |+0-00171 |+0-00040 |--0:00016 |-- 0-000602 | —0-00191 0-00150 |--0-00414 
TABLE III. 
Section N I II. IV. VII. VIII. IX. 

EI 4 „ € “ о 99 г, 
г-н: D 2 ä 09203 16122 20847 23987 25026 21267 16228 08595 
Е(1-#).. 0-09 0:16 0-21 0.24 0-25 0.21 0.16 

TABLE ТУ. 
Sectlon No. I. II. III. IV. V. VI. VII. VIII. IX. 
EE ..|2:31x1076/3:77 х10-64:50 x 1076/4 -70 x 10-6] 4 -63 x 1076/4 -51 X 1075/4 -42 X 107614 -11 X 10–613 -00 x 10-6 
25 (1 constant) . 3.15 x 10-614 -71 х 10-615 -16 * 1076,14 71 x 10-6)5-17 X 1064.71 X 1076,5:16 X 10-64 -71 х10-6 3-15 x 10-6 


Of these there are nine, since with the forms chosen 
for R, the differential equation is always ші 


satisfied at k=O and k=1. The factor 12. S 


in equation (5) is best omitted in tabulating these 
equations, since if z be the solution of the equa- 
tion with k(1 — k) as the right-hand member, then 


L Р will be the solution when this right-hand 


16° H Lo 
member is — 16 H * (1 б. 


formed are :— 


The equations thus 


194004 + 0-24748B + 0-10477C + 0:20167 D 
— 0 


36609 4 + 0.568458 + 0-233200 + 0-42348D 
48005A + 0.914778 J. 0-39858C 4. 0 -10563 D 
.58873A + 1 2840 1. 0-610376 + 1-10557 0 
63551 + 1 -0588732 + 0-84123C + 1-63625 D 
.00769A + 1-71548B J 1-01817C + 2-18548D 
510684 + 1- бов + 4 1.059640 + 252833 D 


— 
== 


— 


-35224A + 1:20164B + 0:87452C + 2.306770 

— 0:16 = 0 

-16547A + 0-59411B + 0:46425C + 1:33088D 
— 0:09 — 0 


new term into the normal equations. We can 
instead choose F so as to reduce to a minimum the 
errors tabulated above. Wethus get Е = 0-000543, 

EI 4 


and the corrected values of 2 — -- 


H 2” are then 


lu ` 
as given in Table III. 

The stresses in the stiffening girder are greatest 
in the neighbourhood of Section V, and in this 
region it will be seen the proposcd solution of the 
differential equate’ и very accurate. Тһе согге- 


sponding values of 77, which is equal to the curva- 


ах T 
ture of the stiffening girder at any point, are given 
in Table IV, and in the second line of the table 
are given the corresponding values if I were 
constant and had the same average value as in 
the first case. 


Since the maximum stress in the girder at any 


E 
point is equal to =. Ре where Л denotes Ше over- 


all depth of the rder, the above figures show that 


this article some thirty-five years ago, and was then 
believed to be new. When the variable coefficients 
can be expressed analytically, integrations should, 
of course, be substituted for the summations 
employed above. 

It will be obvious that we have here also a 
method of representing a function of x between two 
chosen limits as the sum of a series of arbitrary 
functions. In particular, if these arbitrary functions 
are sines and cosines we get a Fourier series. The 
sum of the squares of the errors, which are always 
calculated in Gauss’s method of solving the simul- 
taneous equations involved, shows the probable 
error made in stopping the series at any selected 
term. 


BRITTLENESS IN CHAINS LINKS AS 
AFFECTED BY PROOFING AND 
ANNEALING. 


By I. R. MULDER. 


THE brittleness of chains was discussed by Mr. 
C. G. Lutts, metallurgist in the Boston Navy Yard, 
in а paper published in the Proceedings of the 
American Society for Testing Materials, vol. xxiv., 
1924. Part II. Experience in the Navy Yard had 
shown that large wrought-iron chains were fre- 
quently extremely brittle. In fact, ship chain 
cables sometimes broke on being merely dropped on 
an unyielding surface. It was already known that 
brittleness might result from overstrain, and tests 
were accordingly made to determine the effect of 
different factors on this brittleness. It is ап 
accepted practice to anneal chains, but few definite 
data exist ав to methods and results. АП the 
links uscd in the Boston Navy Yard tests were of 
good quality wrought iron. Some of the links 
were tested as received after service at sea, or after 
simple exposure to the atmosphere, and others 
after being subjected to а proof load. In other 
cases the links were annealed. The tests were made 
by dropping individual links from a height of 16 ft. 
on to an anvil weighing about 2,000 lb. Тһе 
results of this series of tests are represented in the 
Figs. 1 to 4, page 3. 

The tests represented in Fig. 2 were made on 
links forged out of 2j-in. iron and provided with 
studs. These links had never been іп use, but 
before the test were submitted to 150,000 repeti- 
tions of а proof-load giving nominally a stress of 
10,000 1b. per square inch on the section. Of these, 
one failed at the second drop, another at the seventh, 
whilst two broke at the sixteenth and twentieth 
drops, respectively, and one survived 100 drops. 


The second set of experiments, Curve 2, (Fig. 2), 
was made on four links, which had been submitted 
150,000 times to the above proof load, and were sub- 
sequently annealed at 960 deg. C. In this case one 
failed at the twentieth fall, whilst the remaining three 
were still unbroken after 100 drops. For further par- 
ticulars the reader must be referred to the original 
paper, and the author will merely note here that 
59 out of 67 links, which had been overstrained 
either in service or by proofing, broke off short. 
In the case of annealed links, this type of fracture 
was seldom met with, and in most cases the weld 
partly opened. Тһе results of other tests аге 
represented in Figs. 1, 3 and 4. Each break in the 
curves corresponds to the result of one test. 

On the suggestion of Mr. O. Jelsma, of the Dutch 
Lighthouse Board, it was decided to supplement 
Mr. Lutts’ tests on iron chains, with a similar series 
of tests on steel chains. ‘The research was carried 
out at the Koninklijke Nederlandsche Grofsmederi], 
Leyden, during the months September, 1926, to 
February, 1927. ‘The material used comprised 30 
new links, of which 15 were fitted with cast-iron 
studs. They were made from 1%-іп. bar, and the 
links measured 8j in. by 54; in. The stud links 
weighed 12 lb. each, and the others 10 lb. The 
results are plotted in Figs. 5 to 8. 

The steel used had a tensile strength of 24 tons 


the variation in the moment of inertia has reduced | per square inch and an elongation of 28-2 per cent. 


the maximum stresses. "This seems natural, since | on 8 in. 


with a given weight of material, a properly-designed 
girder with variable moment of inertia is stiffer 
than one of uniform section. 

The method of solving linear differential equa- 
tions described above was devised by the author of 


Its composition was as follows :— 


Per Cent. 
С 0-085 
Si == 
Мп 0-042 
p 0-011 
S 0-04 
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made on 20 studless links cut from 
hich had been in service ur а 

i time. The bar from which these 
sa сан а originally 1$ in. in diameter, but 
had wasted from 0-04 to 0-08 inches by corrosion and 
by from 0-12 in. to 0:16 in. from the rubbing of 


Proof-loaded 150,000 times to 10 tons per square in b. 


This was such that one or more breakages of the 
cable were recorded every season. By tbe addi- 
tion of these studs the proof load was increased 
by 50 per cent. In this case the waste by corrosion 
was much the same as in the case of the open links 
already mentioned, but the local reduction due to 


Testa were also 
s light-ship cable w 


с 
s қ GROEA 2. 1. but subse tly annealed at 960 deg. C. for 10 min. 
2% STUD 1 OLD 3: The same. 5 2. but subsequently proofed once to 10 tons per square 
BUT NOT USED. Gmour II. 2. Annesled at 990 deg. С. for 10 min 
АТ ТШЕ OF MANUFACTURE 3. 4. 700 deg. с. — 60 n 
5. 980 dee. С. .. 10 , subsequently proofed to 10 tons рег 8 
СвоџР III. 1. As received. square inch. 
2. Annealed at 960 deg. C. for 10 mins. 
5. x 960 det. с 2 10 „, subsequently proofed to 873 tons per 
GnovP IV. 1. As received square inch. 
9. Annealed at 960"deg. C. for 10 mins. 
3. 55 700 deg. C. ,, 60 ,. 
4. 600 deg. C., 60 „, 
5. 960 deg. С. .. 10 ., subsequently proofed to 8 tons per 
square inch. 
2. Fig.3. Fig.4. 
GROUP I. GROUP II GROUP IV. 
NEWS TUD LINKS 234 LINKS.BYEARS OLD USED BUT за LINKS 
E DIAM. EXPOSED TO WEATHER FOR A NUMBEROF . WITHOUT STUDS, 
MONTHS. AT TIME OF MANUFACTURE 9YEARS OLD. HAVE 
ANNEALED AT 960*C.FOR IOMIN. AND BEEN IN SERVICE 
FORA LONG TIME. 


SUBSE QUENTLY PROOFED ТО 83 . 


| the other links haa 
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T 
E 
| C 


aa? 45240000 
AAV Ley 
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Fig. 6. 


Fig. 5. Pig. 7 
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920 deg. x we T ых 

7:62 tons per square inch — 650 deg. 

7:62 tons per square inch ss 
11-43 tons per square inch — 650 deg. 
11-43 tons рег squar 

850 deg. в: ium да 

650 deg. 


After manufacture annealed at 920 deg. C. for 15 min. 
After manufacture proofed to 7°62 tons per square inch. 

subsequently annealed at 650 deg. C. for 30 min. 
After manufacture proofed to 7 •62 tons per square inch. 
After manufacture proofed to 11-43 tons per square inch. 

subsequently annealed at 650 deg. C. for 30 шіп. 
After manufacture proofed to 11:43 tons per square inch. 
Annealed at 850 deg. C. for 30 min. 
is 4% 44 Annealed at 650 deg. С. for 30 min. 
Не Бика together. The links when new, measured, wear was rather greater, being in some cases as 
и by 5% in., and their average weight when | much as $ in. The average weight of these links 
ted was 9.35 Тр, Twenty links were also cut | маз 10:7 lb. The steel from which the links were 
rom the cable of another light-ship. These жеге | made was supplied to the following specification : 
Similar to the foregoing, save that they wer: stud | Ultimate stress, 35 to 40 kg. per square ишш. 
instead of open links. These studs were of steel elongation at failure, 28 рег cent. оп а lengt i 
and had been welded in electrically. They had|200 mm.; and the limit for phosphorus and sulphur 
been added to the cable owing to the very exposed | in the centre of the bar was 0-07 per cent. 


Position of the light-ship to which they belonged.! In his paper already mentioned, Mr. Lutts stated 


NEN 


; һег 
that his teste suggested that small asado be 
under shock than large links. This w tested 
the case with various other smali links drop en бо. 
and seemed to be borne out by service и small 
there being practically no савев оп гесог гае 
links breaking off short. In the opinion bo ^ue 

resent writer, the apparent difference may 5 
to the fact that large and small linke dropped from 
the same height (which was uniformly 16 ft. in Mr. 
Lutts’ experiments), are not similarly stressed. 

The total stresses produced are, in Tact, В pn 
tional to the mass of the link, that is to say, to d’, 
whilst the area over which this total stress 18 dis- 
tributed is proportional to d*. The bending 
moments produced by the impact are, moreover, 
proportional to d‘, whilst the section modulus 
varies as Ф. Hence the stresses in the links, if 
dropped from a constant height will be proportional 
to d. To make the conditions similar the smaller 
links should be dropped from a greater height. In 
general the work of deformation will be proportional 
to the square of the forces acting, and the stresses 
will be similarly proportional to the square root of 
the work of deformation. This work of deformation 
is some fraction of the kinetic energy of the link at 
the moment before impact, the remainder being 
absorbed by the link and the anvil. If the work of 
deformation be a constant fraction of the total 
kinetic energy, the height of fall in the Leyden tests 
should have been 21.3 ft. in order that a direct 
comparison might be made with Mr. Lutts' teste. 
The height actually adopted was 6-7 m. (22 ft.) 
from the lower surface of the suspended link to the 
anvil below. The links were dropped with the weld 
down. The results of the tests made at Leyden are 
represented in Figs. 5 and 8. 

The conditions for each set of tests are annexed 
to the diagrams. Іп each case the test was con- 
tinued until final fracture. Old links which had 
not been annealed, and new links which had been 
proofed, generally broke with a short fracture, 
which extended from surface to surface at the one 
impact instead of being developed progressively. 
This latter type of fracture was characteristic of 
links that had been annealed at 920 deg. C., and 
was also observed in some cases when the annealing 
had been effected at а lower temperature, With 
these annealed links the fracture commenced 
generally іп а crack а few millimetres long, which 
appeared on the inner side of the link at its im- 
pact end, or else the weld opened. The number 
of drops required to break the link is indicated by 
the dotted line. Thus in the case of five links 
annealed at 920 deg. C., the weakest showed а 
crack at the 66th impact, and failed completely 
at the 88th. The toughest cracked at the 241st 
impact, and broke through at the 525th. Five 
links proofed at а calculated stress of 7-62 tons per 
square inch, and annealed at 650 deg. C., failed 
with short sharp fractures. Тһе weakest broke 
at the 54th impact, the strongest at the 156th. 
Another five links were similarly proofed, but 
were not heat treated. The first began to fail 
at the 14th, blow and broke at the 18th. The 
toughest cracked at drop 41, and broke through 
at the 316th impact. 

In the case of the strongest link in the above 
series, the crack produced at the 241st impact 
consisted in а slight opening of the weld at the 
inner side of the impact end. Аб the 384th 
drop & short crack perpendicular to the weld 
was noticed also on the inner aide of the link. 
At the 432nd blow this inner side had become 
saddle shaped, and the weld had opened for some 
length. After drop No. 451 a flow of the metal 
along and parallel with the weld was observed. Forty 
blows later а new crack was observed, and the 
impact end of the link had been greatly flattened. 
At the final blow there were still some fibres 
adhering across the break, but the fracture was 
practically complete. In three of the experiments 
an initial crack at the impact end was followed by 
а short and sharp fracture at the weld. 

Annealing is intended either to remove the 
effects of working a link in the cold or at too low 
a temperature, апа to improve coarseness of grain. 
For the latter purpose, the annealing temperature 
must exceed the upper critical range, as in nor- 
malising à steel according to the recommendations 
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given in Report No. 75 of the British Engineering 
Standards Association. 

To remove the effects of cold working а tempera- 
ture of 650 deg. C., maintained for 30 minutes, is 
recommended in а report (not yet published) on 
Dock Regulations. In interpreting this recom- 
mendation, the point arose as to whether, with the 
pyrometer held to а constant reading of 650 deg. C. 


Fra. 9. TESTS SHOWING THE EFFECTS or HEAVY PROOFING AND 
ANNEALING ON New LINES. 


Fic. 11. 


TESTS ог OPEN AND STUD LINKS. 


for 30 minutes, the links would reach the tempera- 
ture named, but the instructions were faithfully 
followed. For comparative purposes, five links were 
annealed according to the practice of the maker, 
which consisted in exposing them for ten minutes 
to & temperature of 820 deg., after having heated 
them to а bright red in а furnace. 

The tests made included also а study of the 
effecte of annealing аб 650 deg. C. for 30 minutes, 
and the effect of proofing new chains to 7-62 tons 
per square inch in the case of open links, and to 
11-43 tons in that of stud links. The effects of 
normalising were also investigated. 

The results plotted in Figs. 5 to 8 suggested 
that the effects of cold working are removed by 
half an hour’s annealing at 650 deg. C. It also 
appears that normalising greatly affects the 
toughness. Proofing open links to 7:62 tons рег 
square inch is practically without effect, but 
proofing stud links to 11°43 tons per square 
inch definitely reduces the resistance to shock. 

Whilst annealing a chain at 650 deg. C. for 30 
minutes is effective, there is no certainty that the 
maximum effect possible at this temperature is 
attained. A comparison with the results recorded 
‘with a temperature of 850 deg. C., shows a lack of 
uniformity, and, in the author’s opinion, the period 
of exposure should in the case of large links be 
increased to 1 hour. 

Whilst normalising is beneficial, the temperature 
required will vary with the carbon content of the 


steel. With steels containing less than 0-12 per 
cent., of carbon, a temperature of 875 deg. C. to 
925 deg. C. can be recommended, the temperature 
being higher the lower the carbon content. Special 
care is required with the harder steels. 

Further tests were also made with buoy chains, 
lengths consisting of six links, made from 1 in. 
iron and measuring 7 in. by 3.6 in., were broken 


under tensile test. АП 
the specimens had been 
proofed to а nominal 
stress of 7-62 tons рег 
square inch. Three were sub- 
sequently annealed at 650 deg. 
С. for 30 minutes. After four 
months' rest, they were then 
broken in а testing machine. 
The unannealed links showed 
an average breaking strength 
of 33-8 tons, and the annealed 
links one of 34:4. The corre- 
sponding elongations were 11-4 
per cent. and 14:4 per cent. 
respectively, and the contraction 
of area averaged 24-5 per cent. 
in the case of the unannealed 
links and 28-3 per cent. in Ше 
case of the others. 

The ultimate strength is, 
therefore, little affected by an- 
nealing, but the toughness is 
increased, as was also indicated 
by the drop tests. It may be 
noted that a proof load giving a nominal stress of 
7°62 tons per square inch is somewhat more 
severe with links of the buoy chain type than for 
cable links. 

The photographs reproduced in Figs. 9 to 13 
illustrate typical fractures and the difference in the 
change of shape, suffered, respectively, by annealed 
and unannealed links. Of the links represented in 
Fig. 9, those shown on the lowest row had, after 
manufacture, been annealed for 10 minutes at 
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920 deg. C. Those in the middle row had been 
proofed to 18 tons per square inch, whilst the three 
in the top row had after proofing to the same stress, 
been annealed for 30 minutes at 650 deg. C. In the 
case of the links represented in Fig. 10, those in the 
lowest row had been annealed at 920 deg. C., those 
in the top row had been annealed at 650 deg. C. 
after proofing to 12 kg. per square mm., whilst 


Ета. 10. TESTS SHOWING THE RESULTS OF MODERATE 
PROOFING. 


На. 13. TEST or LARGE STUD LINE. 


the three in the middle row had been proofed 
to 12 kg. per square mm. and subsequently 
annealed. 


CONFERENCE ON BITUMINOUS CoAL.—We have been 
informed that Dr. T. S. Baker, President of the Carnegie 
Institute of Technology, Pittsburgh, Pennsylvania, 
U.8.A., is coming to Europe shortly to attend to matters 
relating to the Second International Conference on 
Bituminous Coal, which is to take place at Pittsburgh 
in November next. 
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THE ERECTION OF THE CARQUINEZ 
STRAIT BRIDGE, CALIFORNIA. 


Wrrn the opening to traffic оп May 21, last, of a 

idge over the Carquinez Strait, near the town of 
Crockett, thirty miles north of San Francisco, Cali- 
fornia, U.S.A., а long-needed link in the north and 
south highway traffic chain on the Pacific Coast was 
com . Hitherto the crossing of the Strait had 
been possible only by means of a very inadequate 
ferry service, во that traffic had been forced to make 
a detour of many miles to the east in order to get 
round the Suisun Bay, and then across the delta of 
the Sacramento and San Jaoquin rivers. Тһе loca- 
tion of the bridge is indicated in Fig. 1. 

The Carquinez Strait bridge is a toll bridge erected 
ata сове of 8,000,000 dollars. 16 is owned and 
operated by the American Toll Bridge Company, 
whose chief engineer, Mr. Charles Derleth, jr., was 
in charge of design and construction. As the waters 
above the strait are navigable for a considerable 
distance, provision had to be made for ocean-going 
vessel traffic, and as the ground on either side 
rises very rapidly, a high level bridge was the logical 
choice. Further, since the strait was too wide for 
з single suspension span, а bridge of the double 
cantilever type with a tower pier in the middle of 
the strait with two 1,100-ft. spans on either side, 
was built, А depth of water of 100 ft. plus a depth 
of mud of 30 ft. to bed rock, and a tidal current of 
9 miles per hour, necessitated some very difficult 
foundation work. Timber caissons were sunk by 
the open dredge method, and inside this the circu- 
lar conerete piers were built. Тһе bridge is illus- 
trated in Figs. 2 and 3, on page 6. 

The main spans of the bridge are square with the 
strait, and have a total length of 3,350 ft. from 
pier No. 1 to pier No. 5, and except for the gradient 
are symmetrical about a point midway between 
piers Nos. ЗА and Зв (Fig. 2). Тһе anchor spans 
Nos. 5 and 13 are each 500 ft. long, the four cantilever 
spans each 333 ft. long, and the two suspended spans, 
Nos. 7 and ll, each 434 ft. long. The minimum 
channel clearance between mean high water and 
underside of the steel structure is 135 ft. near pier 
No. 4, but due to the gradient on which the bridge 
is built, this clearance becomes 156 ft., at pier 
Хо, 2. The south approach viaduct is on a 10 deg. 
curve to the right from pier No. 5 for а distance of 
620 ft., as shown in Fig. 3, and is then straight for 
512 ft., to the south abutment, giving a total length 
of bridge of 4,482 ft. The viaduct was placed on a 
curve in order to avoid very high priced land over 
Which a straight approach would have passed. Three 

tice truss spans 186 ft. long and two tower spans, 
49 ft. long, comprise the curved portion of this 
viaduct, with one lattice truss span 158 ft. long, three 
plate girder spans 75 ft. long, and two tower spans, 
one 60 ft. and one 30 ft. long, on the straight. 

curve and gradient, the viaduct was 
further complicated by the fact that it passed over a 
railway yard. This necessitated the towers being 
80 a8 to give clearance for trains. 
Temperature expansion was provided for at pier 
No. 1 by the use of a rocker anchorage and at pier 
Хо, 5by making bent No. 5 a rocker bent, that is, 
pin jointed at top and bottom. Expansion was also 
provided for at points No. 30, between cantilever 
span No. 6 and suspended span No. 7, and between 
suspended span No. 11 and cantilever span No. 12. 
each of these two points eleven inches of move- 
ment was provided for. Тһе hanger vertical 1730-1,30 
Was рід connected at both ends so as to obtain a 
n er and the floor stringers were provided 
g bearings. 

In the anchor spans all truss members were made 
4 rw built-up sections, because of stress reversal, 
2 е Ше top ehords over the towers and in the 
cantilever spans, which carried onl y tension stresses, 
i made of heat treated eye-bars, as were the 

mion diagonals of the cantilever spans and 
en chords and diagonals of the two suspended 


А unique feature of the design should here be 
8 Ая the bridge is located in a part of 

country subject to earthquakes, a means was | 
Provided for damping the longitudinal movement 


е Spans at the above mentioned expansion | 
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each truss, were installed. Тһе pistons were double- 
acting, with a fluid chamber at each side of the piston 
head connected by a small orifice by-pass so as to 
allow the liquid to flow freely from one chamber to 
the other during the slow movement due to tem- 
perature changes, but to arrest a quick movement 
due to earth motion, thus anchoring the main 
structure together, from end to end, in so far as the 
latter condition is concerned. 

The trusses of the main spans are spaced 42 ft., 
centre to centre, and all tower bents are battered 
below the bridge floor level to a width of 83 ft. at 
the pier tops transversely. Towers Nos. 2 and 4 аге 
battered longitudinally to a width of 24 ft. at the 
pier tops. In order to relieve secondary stresses due 
to excessive motion during erection and and in 
the finished structure, the five truss members inter- 
secting at the tops of towers Nos. 2 and 4 at points 
L18 are all pin-connected, with a separate pin for 
each member, to a common shoe resting on the 
tower. At the points 118 at the tops of towers 
Nos. ЗА and Зв these shoes were made with four 
pins instead of five as the change in direction of the 
tower diagonal is very slight. One of these shoes 
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is shown in Fig. 4, on page 7. One inch diameter 
shop rivets and 14 in. field rivets were used generally 
in the main span trusses. 

'The structure was designed for a 6-in. concrete 
slab roadway, 30 ft. wide between curbs, and two 
4-foot wide foot-paths. Тһе following live loads 
were provided for : for the floor system, hangers and 
viaduct trusses and girders, 3 lines of 20-ton (40,000- 
Ib.) lorry loads or two lines of 20-ton lorries, with an 
electric train occupying the middle line, followed 
and preceeded by a uniform loading of 600 lb. per 
linear foot and 50 lb. per square foot on the foot- 
paths. Тһе electric train loading was assumed as a 
train of 96.000-Ib. cars, 60 ft. long, with concentrated 
wheel loads of 12,000 №. This replaced the middle 
line of motor lorries with its uniform load, for a 
length of 500 ft. Аз a correction to cover the 
improbable occurrence of maximum concentrated 
loading on the three lines of traffic, 100 per cent. 
of the above loading was used for stringers, 90 per 


cent. for floor-beams and hangers and 80 per cent. | 


for viaduct trusses, girders and columns. 

For the main span trusses and pier reactions, а 
uniform loading of 2,000 lb. per linear foot of 
bridge, was used for a length of 500 ft., followed and 
preceded by а uniform load of 1,800 lb. per linear 
foot. For the floor members and hangers an impact 


5 


the towers and main compression and main built-up 
tension members of the trusses of the suspended 
spans, cantilever and anchor spans, with a unit stress 
of 40 per cent. greater than that used (16,000 Ib. 
per square inch tension) for the structural (carbon) 
steel. 

For the principal tension members, heat-treated 
carbon steel eyebars of a grade specified to have a 
minimum yield point of 50,000 Ib. per square inch, 
a minimum ultimate strength of 80,000 lb. per 
square inch and a minimum elongation of 8 per cent. 
in 18 ft. were used. Heat- treated eyebars are now 
being used to a considerable extent for long-span 
bridges in the United States, and proved to be а 
very satisfactory and economical material for the 
Carquinez Strait Bridge. А series of full-size tests 
on 28 representative bars was made for this bridge 
without a single-bar failing to meet the requirements 
and showing an average considerably above. Тһе 
table below give the test-bar sizes and their properties 
under the tests. 

Due to the height of the bridge, the length of 
spans and the depth of the water, many difficult 


Tests of Full Sized Куебатв. 


i тоер Ultimate E 
Nomina mit, of elon- 
No.| section, p^ ци n lb. gation 
in inches. per square | per square | in 18 ft 
inc 
1 14 х 1M 87:5 54,640 14:1 
2) 14 х14 | 37:5 55,680 11.3 
3| 12x ц 40:0 58,600 11-7 
4| 12x1 40-0 55,880 11:2 
5| 12 x ћу | 40:0 54,850 13-5 
5 | ах ii 40-0 55,060 13.3 
7 12 x 1% 35-0 55,180 14:7 
8 | 12x19 | 40-0 61,480 9.6 
pl 12% 11 35-0 60,580 8-1 
10 | 12x 1 35-0 58,260 11:2 
11 12 x 14 35.0 65,940 10:1 
12 12 x 14 10:0 54,660 11:3 
13| 12x H 40-0 60,060 11:8 
14 12 x 14 40-0 52,510 11.6 
15 | 12x 14 40-0 56,600 11:8 
16 | 10 х 15 | 40-0 59,230 11:9 
17 | 10 x 11] 40-0 56,700 11-6 
18 | 10 x 1l 40-0 59,940 11:3 
19 10 x 1$ 40-0 57,070 9:4 
20 | 10х1% 40-0- | 59,470 12.2 
21 | 10 x 1 40-0 58,230 11.0 
99 8x2 35-0 56,820 9-7 
93 R * 113 40-0 62,670 9.0 
24 Hx 40:5 60,480 11:8 
25 8х1} 41-0 58 690 11-8 
26 8 x 14, 20-5 58,090 11:7 
Zh 8 x lA 31-0 63,450 9.3 
28 8 x l4 | 31:0 59,780 9-8 
Average 25 i 58,280 87,190 11:3 
Minimum requirements ..| 50,000 80,000 8:0 


erection problems were encountered. Тһе approach 
viaduct over the main line and sidings of the 
Southern Расте К.К. consisting of three 75-ft. 
deck plate girder spans and four deck lattice truss 
spans on towers was erected on falsework, as was 
the south anchor span of the main bridge, where the 
water was shallow. Under this 500-ft. span alone, 
1,500,000-ft. board measure of timber was used for 
falsework. А steel traveller on the level of the bridge 
deck erected the floor and all truss members and 
bracing in this span that could be reached, and also 
tower No. 4. This traveller then placed erection 
Ноог beams and stringers just under the top chord 
midway along the span and on them erected a top 
traveller. This traveller was similar to that shown 
in operation on the north shore anchor span in Fig. 8 
on page 16. Тһе top traveller on the south anchor 
span proceeded northward on an up-grade of about 
13 per cent., placing all upper members of span No. 5 
and proceeding on a similar down-grade from tower 
No. 4 erected all of cantilever span No. 6, raising the 
steel for this span from barges in the Strait below. 

For somewhat less than half the 500-foot length 
of the north anchor span No. 13, a steeply sloping 
bank made falsework possible, as shown in Fig. 8, 
but for the rest of the span a water depth of 90 ft. 
precluded this method of work. А temporary steel 


allowance of 30 per cent. was added to the stresses bent was, therefore, placed at the water's edge at 
from the motor lorries and 20 per cent. to those from panel point 8, beyond which this span was canti- 


the electric train, | | 
Silicon steel of 50,000-02,000 Ib. per square inch 


Joints m time of disturbance. At each of these | ultimate tensile strength and 45,000 Ib. per square CTS. 
Points two hydraulic cylinders and pistons, one for | inch yield point, was used for the main material of | bent in its temporary position carried а load of 


| levered out for a distance of 277 ft. 10 in. to tower 


No. 2. This temporary bent was made from the 
members of bent No. За of the central tower. This 


Digitized by Google 


[ ЈАК. 6, 1928. 


ENGINEERING. 


“ЯЯОНС HLNOS NOUI ASIA ПУЧЯМЯЮ “е ‘OL 


~ 


y 
f 


( 


Ne 
Два, 


МТУ: 


е. 

** ~ Г, fA А“ - 
ЧА YN др 9 2 AV. 
у = INS БР 
^ Ў: Ew b > у № Қасы УЧА | А >, 5 


— Ра 2 4 
3 ~ 

| ум" 
Aq e 


lo E 
| ---- CV --------------------------- -------------- 0 29 —ᷣ—]—P ---------------------------------.--------..............4.4.4% ЛА 
. Sees: әл.т2.04-------- < тизбиој 0:00 пт ава ,0 .00и--------------- >k .0:00и--------------- —- 


9. V уз!а I 


— Е DOW o 

- = um >. a [aN В 

M. aL ДМА ДСЛ КЛАС 7 ym RE 97139. 
“ТУ 


| | 

| | Е 
! —— | DiN иза 

| > 

| 

| 

| 


— рас 

«ОТУ Те ROM LE 6/7 “е, 067 dis 

ра x Ж 5 4. Xp Ур D МГ Чели ANANG Y кз ч DATEN 
Xs » вам 25 AS 


VINHOJTTVO “ЯӘСІНЯ HHAWILLNVO LIVULS ZANIOQOUVO "HL 


ENGINEERING. 


THE CARQUINEZ STRAIT CANTILEVER BRIDGE, CALIFORNIA. 


Ис. 4. MurrIPLE-CoNNECTION SHOE АТ L 18 Ротмт$, 


TOWERS ЗА AND 3B. 


Fie, 6. Navy YARD CRANE ERECTING 
TowER No. 2. 


5,000,000 lb. Otherwise, the members of span Хо. 
19 were erected by the deck and top travellers in the 
same way as span No. 5 was erected. While this 
Work was proceeding a crane of 150 tons capacity 
was obtained from the U.S. Navy Yard at Mare 
Island and erected tower No. 2 ready to receive 
the outer end of span No. 13. This operation is 
shown in Fig. 6, above. 

In order to have room to get in the last few 
members, near tower No. 2, a horizontal clearance 
between the span and tower of 3 in. was provided 
by erecting the whole span 3 in. north of its final 
position, and а vertical clearance of 6 in. was 
arranged by erecting the portion of the span on false- 
work higher than its normal position. After all 
язгы. had been placed and securely riveted or 
i ted, connection to the tower was made by 
iting the whole span about point 8 and by jack- 
ing it forward the 3 in. horizontally. А pin at 
Port 8 provided the pivot for the vertical tilting 
and rockers provided for the horizontal movement. 

Soon as connections with the tower had been 
inni the LO point was jacked up until all load 

ав removed from the temporary bent at point 8. 

shoes at this point were then removed and point 

lowered to its final position, thus making this 
span No. 13 а simple span. 
1 forward end of span No. 13, together with 
co was considerably heavier than the 
\ end, there was ап uplift equivalent to 328,000 
us truss exerted at LO. То this amount was 
this 100,000 lb. as а safety factor. One-half of 

uplift was provided for by an earth counter- 


Не. 5. Jacks AND EvEBAR ARRANGEMENT AT SHORE END 


or Ховтн ANCHOR SPAN. 


Fig 47; /28-030- 4 А 
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| weight placed on the deck, and the other half was 
Carried down to the anchorage іп the abutment by 
'evebars. The tilting of span No. 13 was effected 
| by releasing the strain on these eyebars by means 
of hydraulic jacks. This arrangement is shown in 
Fig. 5, above. After the counterweight on the 
deck had been thrown off and the strain on the 
eyebars released, hydraulic jacks were placed under 
the end floorbeam at point LO, and this point was 
raised enough to take the load from the temporary 
bent at the point 8, and then lowered to final posi- 
tion. This whole operation, although involving the 
handling of heavy loads, was accomplished with 
little difficulty and no accidents of any sort. 

While the two top travellers were erecting canti- 
lever spans Nos. 6 and 12, the floating crane erected 
tower span No. 9 up as far as the level of the deck, 
and then placed on this deck one of the top travellers 
(previously removed from span No. 6) The Navy 
crane was then released, and this top traveller 
erected а portion of the upper part of tower span 
No. 9 and placed the other top traveller at the upper 
level. As soon as both travellers had been placed at 
the upper level they proceeded in opposite directions 
to erect cantilever spans Nos. 8 and 10. They are 
shown on this work in Fig. 10 on page 16. Ав soon 
as span No. 10 was finished its top traveller was 
removed but the traveller in span No. 8 was left at 
its outer end to aid in counterbalancing the north 
suspended span (span No. 11) and из counterweight 
during raising. | 

The suspended span іп the Quebec Bridge was 
raised by jacking a few inches at a time. This 
method required the better part of two days, 
and this long period was a source of much appre- 
hension and danger. A method of greatly shorten- 


ing the time occupied for the lifts was therefore 
adopted for the two suspended spans on the Car- 


| quinez Strait Bridge. 


Two wooden counterweight boxes, 13 ft. by 14 ft. 
by 19 ft., one for each truss, were hung from panel 


| points M29, on each cantilever span (spans Nos. 


10 and 12), and filled with sand to give a weight 
slightly in excess of that of the suspended span. 
| To each box two steel wire cables were connected 
through an equalising device. "These cables were 
2] in. in diameter. They passed up over 5 ft. 
| sheaves at points M29 and over other similar sheaves 
at points U30, and then hung free with the ends 
socketed, to give the proper length to connect to 
the corners of the suspended span, when this was 
floated into position under the cantilever spans. 


These cables, eight in number, were each about 
250 ft. long. The counter weight arrangement is 
shown diagrammatically in Fig. 7. 

| Delivery of the steel members for the various 
| parts of the structure over the water was made by 
barges loaded at a dock built out into the stream 
near the south bank and about 1,200 ft. west of 


the bridge. At this dock, during the period of 
erecting spans Nos. 8 and 10, the suspended spans 
Nos. 7 and 11 were erected and riveted ready for 
floating to place. А view of this dock, with No. 11 


suspended span erected, is given in Fig. 10, page 16, 
the second span being in course of erection behind it. 
On the morning of March 3, 1927, at low tide, 


|two 40 ft. by 130 ft. steel barges built especially 


for the purpose, were warped under span No. 11 
at the dock, One barge was placed at each end, 
and centred midway between the second two 
panel points, with their lengths transverse to the 
span. The weight of the span, some 1,240,000 lb., 
was then transferred by means of eight 500-ton 
hydraulic jacks from the dock to the barges, the 
jacks being placed under the panel points and the 
follow-up blocking under the floorbeams. А 
distance of about 11 ft. was provided between the 
span and the top of the barges, in order to allow, 
at the time of transferring the span from the barges 
to the raising cables, for lost motion due to buoy- 
ancy, deflection of the cantilever spans, elongation 
of the lifting cables and height of jacks. It was 
estimated that the cantilever arms would deflect 
63 in., the lifting cables would stretch 18 in. in their 
250.ft. length, and the barges would rise 21 in. 
The actual amounts agreed with these estimates 
very closely. The span was guided in its vertical 
movements by timber brackets bolted to the decks 
of the barges, to be seen in Fig. 11, which is a view 
taken at a rather later stage of the proceedings. 

As soon as the load of the span had been jacked 
from the dock on to the barges, four large ocean- 
going tugs drew it out into the stream, and it was 
allowed to float with the incoming tide through the 
south channel, being then moved over to the north 


channel and towed into position against the tide. 
Here lines were put out to four anchors, previously 
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placed, to centre and hold Ше span transversely, 
and others to the adjacent piers to centre and hold 
it longitudinally. With the span made fast to the 
anchors and piers, the tugs were freed. "The lifting 
cables were next attached to the four corners at 
points L 30 by the insertion of pins through long 
upright bars provided with multiple holes to 
accommodate а variation in height due to tide 
change. 

The operations up to this point occupied nearly 
the whole of the time the tide was on the flood, 
80 that at approximately high tide the operation of 
transferring the load from the barges to the lifting 
cables was begun. To do this the same jacks were 
employed as were used for loading the span from the 
dock on to the barges, it being necessary to fleet 
the jacks a number of times. 

As previously stated, the weight of the span was 
more than overbalanced by the weight of the 
counterweight boxes. This excess, amounting to 
about 22 tons per corner, was provided for the 
purpose of overcoming friction and inertia with a 
small amount included as a safety factor. To each 
counterweight box an eight part 2-inch wire горе 
block and tackle was attached. The lead from each 
tackle was passed back to an electric hoisting 
engine on the deck of the cantilever spans. With this 
tackle the excess of the counterweight was relieved 
sufficiently so that pins attaching the boxes to the 
panel points M29 could be removed. The four 
boxes were thus freed and the counterweights 
could be lowered, thus raising the span. 

In order not to overstress the bracing system of 
the suspended span due to uneven lifting at the 
four corners, it was essential to keep any warping 
of the span within a reasonable limit. Scale marks 
of lin. graduation were painted at the ends of each 
end floorbeam at corresponding levels. These 
marks were kept under observation through transits, 
one being provided for each end of the span. They 
were set up on а horizontal strut half way up the 
adjacent towers. Before the lowering of the 
counterweight boxes was commenced, the span was 
levelled up transversely, but no attempt was made 
to level it longitudinally. At this time a careful 
` inspection was made of the various parts of the 
apparatus, and then signals were given to lower 
the counterweight boxes simultaneously. A stage 
of 20 ft. was first accomplished, after which levels 
were observed and corrected if necessary. The 
lowering of the counterweight boxes was accom- 
plished by releasing the brakes on two of the 
hoisting engines, one on each cantilever span. 
Each engine had two drums, the two leads from one 
engine going to the two counterweight boxes at that 
end of the span. As the two drums were controlled 
by one brake, the two leads ran out equally, thus 
maintaining the same relative motion. 

All operations were controlled by telephone from 
a central station located on the deck at the outer end 
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of one cantilever span, from which communication 
was maintained with the opposite cantilever span 
and with the two transit men on the towers. All 
three telephone lines were brought into a single 
receiver at the control station, so that communica- 
tion was not subject to the delay of switching. All 
operations were stopped at each 20 ft. stage of the 
lift so that levels could be observed and corrected 
if necessary; then signals were given for lifting 
another 20 ft. stage, and so on. The actual time 
which elapsed from the beginning of the first 
stage until the span was in position was 40 
minutes. 

Before the span was lifted off the barges, block 
and tackle of manilla rope was attached to the 
hip points of the suspensed span. The leads 
of these were taken to the niggerheads on the 
operating engines above, as an emergency rig. 
These lines were crossed at each end of the span, 
in order to prevent any swaying of the span. Their 
slack was taken up as the lifting progressed. It 
was found unnecessary to use these lines during the 
lifting of the span, but, as time did not permit of 
placing the regular lateral system between the 
suspended span and the cantilever spans until the 
next day, they acted as temporary laterals. Con- 
nection of the suspended span to the cantilever spans 
was made by driving four pins, one at each corner. 
With this accomplished, trap doors were opened in 
the bottoms of the four counterweight boxes and 
the sand was allowed to run out on to the barges 
to be used later in filling the boxes for raising the 
suspended span to 7. 

On March 19, span No. 7 was raised in the same 
manner, the two intervening weeks being occupied 
in transfering the engines and tackles to spans 
Nos. 6 and 8. The actual time consumed in raising 
span No. 7 was 35 minutes. The raising of this 
span is illustrated in Fig. 11. All operations on 
each span were completed in one day and without 
accidents of any kind. 

Under the supervision of Mr. Derleth, the design 
and contract drawings for this bridge were made 
by Mr. D. B. Steinman of Messrs. Robinson and Stein- 
man, consulting engineers, New York. In order to 
adapt the steelwork to shop practices and erection 
requirements, modifications in the design were made 
and erection schemes and programmes drawn up 
by the American Bridge Co. in New York, in the 
office of the late Mr. C. W. Bryan, chief engineer, 
under the supervision of Mr. C. G. E. Larsson, chief 
consulting engineer, and in charge of Mr. C. F. Good- 
rich, designing engineer, subject to the approval of 
Mr. William H. Burr, consulting engineer, in addi- 
tion to Messrs. Derleth and Steinman. 

The steelwork for the Carquinez Strait Bridge, 
amounting in all to 13,000 tons, was erected by the 
United States Steel Products Company, Pacific 
Coast representatives of the American Bridge Com- 
pany, under the supervision of Mr. Richard Khuen, 


junr. We are indebted to Mr. C. F. Goodrich for 
the information embodied in the foregoing account 
of the bridge and its erection. 


----- --- ----- 


INTERNAL-COMBUSTION SHUNTING 
LOCOMOTIVE. 


ATTENTION has been often drawn by the advocates, 
both of electric traction and of the internal-combustion 
engine, to the economy, using the term in а wide 
sense, which can be effected by employing their 
particular speciality for shunting locomotives. There is, 
of course, considerable justification for their arguments, 
for in both cases little time is expended in preparing 
the locomotive for use or in shutting down at night, 
neither is fuel wasted during the inevitable lengthy 
periods of standing-by. In addition, no great skill is 
required from the driver and the fire risks are reduced. 
While, then, it would be probably impossible, for our 
railway companies to adopt either internal-combustion 
engines or electric traction for shunting to any great ex- 
tent, these methods are worth consideration by private 
firms, especially in cases where the load factor" is poor 
and the fuel costs are high. For work of this kind 
the petrol locomotive is obviously more advantageously 
placed than any electrically operated equipment. To 
use electricity would mean a battery or some form of 
overhead construction, neither of which can be adopted 
as readily as а self-contained petrol-engine unit. 
Considerable interest, therefore, attaches to the 40 brake 
horse-power petrol locomotive, which has recently been 
manufactured by Messrs. John Fowler and Co. (Leeds), 
Limited, of Leeds, for the Alsop-en-le-Dale quarries of 
the Buxton Lime Firms Company, Limited, whose chief 
engineer Mr. L. B. Ryder was to a considerable degree 
responsible for its design. 

A view of this locomotive, which we recently had 
the opportunity of inspecting at Alsop-en-le-Dale, is 
given in Fig. 1. Its frame is generally designed in 
accordance with locomotive practice, and is adequately 
braced to resist the shocks, which occur when running 
over unevenly-laid works tracks. The wheels are fitted 
with renewable steel tyres, and the springing arrange- 
ments follow railway practice. As will be seen, ш 
general appearance the locomotive resembles one worked 
by steam, the funnel being used as an exhaust silencer. 
Brake blocks, which are operated by a hand screw, are 
fitted on all four wheels, and two sand boxes are 
provided. 

The engine is of the four-cylinder type and was 
manufactured by Messrs. W. H. Dorman and Company, 
Limited, of Stafford. It is arranged in the frame, 
so that every part is accessible through the louvred 
side doors, while the bottom half of the crankcase 18 
easily detachable, so that the main bearings can be 
inspected. The crankshaft is of high-grade steel, 
and in general design the engine follows those made 
by Messrs. Dorman for other work. The diameter 
of the cylinders is 120 mm. and the stroke 140 mm., 
while the speed is 1,100 r.p.m. Owing to the dusty 
nature of the atmosphere, in which the engine 18 
to work, a Stromberg dust filter has been fitted on 
the air intake. This filter is heated by the engine 
exhaust, and the size of pipe leading from it to the 
engine was carefully adjusted on test, so that there 
should be no loss of power owing to its insertion. 
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Ignition is effected by a Bosch magneto, which is titted 
vith an impulse starter to give an increased spark at 


starting. The carburettor is of the Zenith type, and | 


в suitable for use on either petrol or benzol, or, if 
4 special vapouriser is used, on alcohol. The engine 
в provided with a governor to prevent a definite 
maximum speed being exceeded. The fuel is carried 
n а steel welded tank at the rear. 

The radiator, placed on the front of the engine, 
consists of а number of flat tubes with corrugated 
cooling fins. With this arrangement, it is claimed, a 


2 рег cent. greater cooling area is obtained than if | 


filled tubes were used. Тһе radiator is backed by 
shes which is driven from the engine shaft, a clutch, 
Which can be operated from the driver's cab, being 


fitted between the two, so that the air supply can be | | - Ви xo 
| Firms Company, Limited, has kindly provided us with 


cut off when desired. 

It is, of course, necessary for efficient working to 
provide for the same number of speeds in both direc- 
ons, and this is effected by a gear box, the general 
ment of which is given in Figs. 3 to 5. А 

ew of the box with the cover removed appears in 

№. 2, While a drawing of the flywheel and clutch 
da eet 18 given in Fig. 6. As will be seen, all 
с ange-speed and forward and reverse gears are 
аы у га clutches, there being a neutral position 
ol forged а | running position. All the gear wheels are 
in , the teeth being machine-cut. The speeds 
nad betreen the friction-clutch and the gear box is 
Уа universal coupling. The drive is trans. 
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Поп are 3, 5 and 9 miles рег hour. The con- 
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mitted from the jack shaft by connecting and coupling 
rods on both sides, as shown in Fig. l. Тһе jack shaft 
is carried by the gear box as is, perhaps, best shown 
in Fig. 2. Тһе transmission and all the principal parts 
of the machinery are rigidly attached to the frames, 
which are spring suspended over the axle boxes. | 
The whole of the control is effected from the driver's 
cab. Тһе clutch itself can be operated both by a hand 
lever and a footpedal. 
Mr. L. B. Ryder, Chief Engineer of the Buxton Lime 


the results of the acceptance tests. These were 
carried out on the Middleton colliery line between 
the coal staithes at Leeds and the colliery. We may 
first say that the engine when tested for one hour 
and a half on a Heenan and Froude brake, attained a 
maximum brake horse-power of 47:21 the average 
being 46-89. The petrol consumption worked out at 
0-673 pints per brake horse-power hour. The specified 
drawbar pull of the locomotive was 3,750 Ib., but a pull 
of 3.900 lb. was sustained on test over a long period, 
and 4,700 lb. was attained on sanded rails on a seven- 
chain curve on a ] in 80 gradient, when the locomotive 
was being stalled by braked wagons. А limiting load 


* . ә”, * 
of 38:85 tons was hauled up a gradient ot 1 im 2750 
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and 78:4 tons up a gradient of 1 in 69-5. "The ахјев 
boxes, horn cheeks, &c., of the wagons were in poor 
condition, and the track itself was only moderate. 
Fig. 7 shows the drawbar pulls obtained on test, as 
against those specified. 


— 


OILS FROM COAL AND FROM ОП, 
SHALE. 


ТнЕ natural resources of the Western United States 
comprise oil shales and both bituminous and low-grade 
non-coking coals, as well as oilfields. In view of the 
attention now being paid to the conversion of coal 
into oil, the United States Bureau of Mines, in con- 
junction with the State of Colorado, recently resolved 
to investigate the comparative yields and the pro. 
perties and approximate compositions of the gases and 
crude oils (or tars) to be obtained from typical shales 
and coals of the Rocky Mountain districts. 'The 
results of this investigation are given in Investigation 
Report, Serial No. 2832, on “Comparison of Oils 
Derived from Coal and from Oil Shale," drawn up by 
Joseph W. Horne and Arthur D. Bauer. 

А large number of samples were retorted. Of the 
coal samples obtained from six States, 14 were classed 
as lignite coal, 16 as sub-bituminous, and 2 as 
bituminous coal, many of the mines in question work- 
ing under Government permits or leases. The oil 
shales came from Colorado, Utah, Kentucky and 
Nevada; for comparison, further samples were 
obtained from Scotland, Australia, and Brazil. In all 
cases about 300 to 350 grams of material were retorted : 
those bulks were small, and more uniform results might 
possibly have been obtained if larger weights had been 
dealt with. The analytical work must have been very 
laborious. The retorting was effected in the assay 
retort of the Bureau, heated by gas burners, for about 
2% hours in the case of coal, for 2 hours in the case 
of shales; these figures were varied. At the 
end of the run the bottom of the coal would have 
a temperature of about 700 deg. C. The average crude 
oil yield of the lignites was 5 gallons per ton, that of 
the sub-bituminous coals 12-9 gallons; the two 
bituminous coals gave 26 gallons perton. Thescrubbed 
naphtha yield of all the oils averaged 1-4 gallons per 
ton, but all these figures fluctuated greatly. The 
average density of these products was 1-009, and the 
separation of the tars, which were heavier than shale- 
oil and petroleum tars, but lighter than high-tempera- 
ture carbonisation tars, proved very troublesome. The 
crude vils from the shale had the average density 
0:907; the 45 per cent. of light oils in them, partly 
suitable as motor fuel, contained about 65 per cent. of 
compounds absorbable by sulphuric acid. The oil 
yield ranged from 16 to 65 gallons per ton, against 
124 gallons obtained from the Australian shale. The 
residue of the coal remaining in the retort after car- 
bonisation was not a coke, but might be classed as a 
char; the residue of the distillation was a pitch, too 
thick and heavy to serve as a fuel oil. The report 
also gives details of the gas analyses. 


HEALTH EXHIBITION, PLyMouTH.—Held in connection 
with the thirty-ninth congress of the Royal Sanitary 
Institute, a Health Exhibition will take place at 
Plymouth from July 16 to 21, 1928. The exhibits will 
include housing and sanitary appliances industrial 
hygiene arrangements, sanitation plant for ships, rail- 
ways und public conveyances, sewage-disposal and 
refuse-collection arrangements, methods of exterminat- 
ing mosquitoes and insects, and smoke-preventing 
appliances. The function will be held in the drill hall, 
a large building near Millbay Station. Applications for 
space must be made on the official form, which should be 
returned not later than June 23, 1928, to the secretary 
of the Royal Sanitary Institute, 90, Buckingham Palace 
road, London, S. W. I., from whom further particulars 
тах he obtained. 
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STANDARDS OF THERMAL EFFICI- 
ENCY FOR INTERNAL-COMBUSTION 
MOTORS.* 

Ву Sir Послто CLERK, K.B.E., F.R.S. 


TRE Heat Engine Trials Committee, in their recent 
report, after recording their acceptance of the 1905 
Air Standard, proceed to discuss the ideal efficiency 
Standards for four distinct engine cycles: (1) constant- 
volume; (2) constant-pressure; (3) Diesel; and (4) 
Atkinson. Air is still used as the working fluid, but 
it is real air, with specific-heat varying with tempera- 
ture, not the ideal air with constant specific heat as 
used by the Institution committee of 1905. The 
specific-heat values adopted are those published by 
Partington and Shilling, ranging from 100 deg. C. to 
2,000 deg. C., and constant-volume values from 19-7 
ft.-lb. per standard cubic foot to 25-9 ft.-Ib. at the 
highest temperature. 'The corresponding у values аге 
1-399 and 1:303. The thermal efficiencies 7, follow- 
ing those assumptions, are obtained by means of the 
well-known equation 

117—1 
7-1- (>) . (1) 
but instead of  — 1 = 0-4 as in Ше old air standard, 
the exponent becomes 0-399 for 100 deg. C., and 
0:303 for 2,000 deg. C. Тһе exponent selected for 
the PR calculations varies with the temperature 
due to the heat input, and it is obtained from equa- 
tions which vary for the different heat-contents. In 
the case of the constant-volume and constant-pressure 
cycles, the equation is :— 
n= 0:404 — 0:00121. 
where I is the heat-input in Centigrade-pound heat- 
units per standard cubic foot. | 


For the constant-pressure engine, the Heat-Engine 
Trials Committee have adopted the у value of 1-382, 


and the corresponding volumetric heat С, = 20-5 
for а heat-input of I = 30 C.H.U., and у = 1-364 and 


Co = 23-5 for I = 60 C.H.U. Those values are quite 
justifiable for the temperature change between con- 
stant-volume and constant-pressure engines. From the 
values, the Committee have prepared four useful tables 
giving ideal thermal efficiency values for compression- 
ratios ranging from 4 to 20, and heat-inputs from 5 to 
60 C.H.U. Comparisons are also made between relative 
efficiencies and those of the old air standard. The 
efficiency values given by the Committee are in all 
cases lower. In the cases of the Diesel and Atkinson 
cycles, the report deals with the у — 1 values as in the 
two cycles just discussed. Тһе attempt is made to find 
values for the exponent n, which will similarly express 
the efficiency variation. 

In this matter, the author differs from his colleagues, 
the proceeding, in his view, being erroneous both 
in principle and practice. It is erroneous to use 
equation (1) for the Diesel diagram by trimming the 
exponent to obtain the changing у value by means 
of ап impossible у value. The correct procedure is 
to find the mean temperature of expansion on the 
assumption of no heat loss and take out the volumetric 
heat at constant volume from a table, then use that 
value to get the corresponding у. This y — 1 gives 
the true exponent for the assumed expanding air. 

It is quite legitimate to use the varying exponent in 
equation (1) for the three symmetrical cycles, because 
the same equation is common to the three. When 
equations (2) and (3) deal with the modified cycles, 
the Diesel and Atkinson cycles, it is necessary to use 


the real C, values so far as they can be ascertained. 


п-1-(1) 7, = (2) 
- -() хе (8) 


In equation (2), p is the ratio of the volume behind the 
piston at the point of cut-off of the heat-supply to the 
volume of compression. In equation (3), p is the 
ratio of the volume at atmospheric pressure after 
expansion to the total volume behind the piston before 
compression. 

Calculating from a formula given by the Committee 
for the exponent п to be used in the Diesel cycle, n 
ranges from 0-290 to 0-240 for a range of heat input 
of 30 to 50. Тһе exponent n for the Atkinson cycle, 
calculated in the same way, ranges between 0-498 
апа 0-517 for heat inputs from 30 to 60. Тће exponent 
for the Diesel cycle, if assumed to be y — 1, gives very 
high volumetric heat equivalente, 26-7 to 32-3 ft.-Ib., 
respectively, per standard cub. foot. The Atkinson 
exponent values are all high and the corresponding 
specific heat is low. For the value of the exponent 
0:617, the volumetric heat is only 15 ft.-Ib. per standard 
cub. foot, which is less than one-half of the value in 


— 2222 ЕСС 
* Abstract of a paper to be read before the Institu- 


the case of the Diesel cycle at exponent value 0: 240. 
Тһе method leads to the use of false specific heats. | 
No doubt the Committee recognise the artificial 
nature of the exponent п as used in the Diesel and 
Atkinson cycles, and do not intend to value specific 
heats of gases in the manner shown above. | 
Тһе air standard, equation (1), gives higher ideal 
thermal.efficiency values than could be obtained by 
the actual working fluid of the engines, because the 
volumetric heats of products of combustion are higher 
than that of the assumed air. It is accordingly 
important to obtain the true values in order to find 
the extent of possible improvement in the actual 
engine. If the actual working fluid had the same рго- 
perties as the ideal air, then, at 70 per cent. relative 
efficiency, 30 per cent. of the total heat still remains 
to be utilised to produce motive power if &ll heat-losses 


are avoided. It is for this purpose that true C, and 
, values are required, and determinations were made 
by the author in 1905 and 1906 by the then new 
method of compression and expansion of the flame 
gases in the cylinder of a gas-engine of 14-in. bore and 
22.in. stroke. Тһе apparent specific heats were 80 


determined up to 1,500 deg. C. The mean C, 
value of the actual working fluid in the case 
of that particular engine was 27:2 ft.-lb. per 
standard cubic foot, and the corresponding у = 1-285 
and ideal thermal efficiency л = 0-381. The actual 
indicated thermal efficiency of the engine was 0-338, 
во that the relative efficiency was 0-89. That is, the 
real working fluid under conditions of no heat-losses 
could give 38-1 per cent. thermal efficiency, and the 
actual results with the heat losses of the engine was 
33-8 per cent., or 89 per cent. of the possible ideal 
value. In the true case there only remained 11 per 
cent. on which to make further savings instead of 
304 per cent., as indicated by the air standard. 

The knowledge now in existence permita of the adop- 
tion of the properties of the actual working fluid for 


such investigations. Тһе C, and у values could be 
prepared from Partington and Shilling's table for air, 
carbon dioxide, and steam, and more accurate com- 
parisons between real and ideal could then be made for 
all engines using gaseous fuel. For petrol engines, 
the valuable work of Mr. Ricardo, and of Messrs. Tizard 
and Pye, gives reliable ratios, including allowances for 
dissociation at high temperatures and for the volume 
expansion due to molecular change. 

It is thought that the time has come for the 
application of accumulated knowledge to the substitu- 
tion of real working fluids for the ideal properties, 
which were necessary because of ignorance of the real. 

Referring to the Committee's proposal to adopt the 
Atkinson cycle, instead of the actual cycle of opera- 
tions, as а standard for all types of engine, this cycle 
is quite unsuitable for any engine of any other cycle, 
because Ив efficiency increases with temperature rise, 
and it is always higher than the efficiency of the 
constant-volume or other engine of the same thermo- 
dynamic compression-ratio. 

In all actual working constant-volume, constant- 
pressure, and Diesel types of engine, indicated thermal 
efficiency falls with increasing temperature, and it is 
only in the Atkinson cycle that it increases with higher 
temperatures. It is a suitable ideal cycle for compari- 
son with a similarly operating cycle in actual use, but 
for no other. For constant-volume engines, the rela- 
tive efficiencies would be very much too low. It would 
increase the error of the old air cycle in constant- 
volume engines by showing an impossible margin still 
remaining for thermodynamic improvement. The 
relative efficiencies given, compared with the Atkinson 
cycle, as calculated in the report are for— 

Petrol Engines us ... 63-1 рег cent, 

Gas Engines Е ПРУ ... 59-1 эз 

Airless-injection Oil Engines. 59-5 , 
That is, all these engines, according to this method 
of calculation, seem to have a possibility of utilising 
to better advantage respectively 46-9, 40-9, and 40-5 
per cent. of the heat given to them. No such possi- 
bility exists, as the consideration of the actual proper- 
ties of the working fluid accounts, at present, for nearly 
90 per cent. of the total heat which they could possibly 
turn into work. 

As has been pointed out, the Atkinson cycle 
gives a high ideal thermal efficiency, and engines 
built to follow it would be very economical, but, so far, 
no engines existing at present carry out the cycle 
required to produce such efficiencies. In 1882, the 
author built a two-stroke engine of this type, but he 
found that the mean pressure obtained was too low to 
permit of competition with the usual type of constant- 
volume explosion engine. Mr. Atkinson, at a later 
date, invented a very ingenious engine to carry out 
the cycle. The Royal Society of Arts trial in 1888 
proved the engine to be very economical, but the 
expansion was not complete in the sense used in the 
previous description, and the mechanism was com- 


tion of Civil Engineers, on Tuesday, January 10, 1928. | plicated. The type does not exist now. It might, 


however, be useful for large cylinders, as great expan- 
sion could be obtained without unduly high com- 
pressions. Its cycle is still worth study, but not as a 
general standard for engines of other cycles. 


NOTES ON NEW BOOKS. 


WE do not know that boys take more interest in 
engineering matters than they did а generation ago, 
but certain it is that greater facilities for the culti- 
vation of such interest are placed in the way of those 
of the present-day than were presented to their fathers. 
This matter may be but a manifestation of the wider 
general public interest in the subject, owing to increase 
of mechanism, and of the evidence of mechanism, in 
daily life; or it may be a form of the broader realisation 
of the essentials of education, which is a characteristic 
of the time. Whatever the cause, boys in the last few 

ears have been catered for by а stream of engineering 

ooks of an elementary descriptive character. These 
have usually been illustrated in an attractive way, 
and must have been the source of much innocent and 
some informative entertainment. Usually they have 
been purely descriptive, and have avoided any attempt 
to explain even the broad principles of the structures 
and mechanisms with which they have dealt. A con- 
siderable distance beyond this stage has, however, been 
reached by Mr. P. M. Baker in his book entitled The 
World of Machines, which has just been published by 
Messrs. Wells Gardner, Darton and Company, at the 
price of 7s. 6d. Mr. Baker, who deals in various 
chapters with such subjects as the Steam Engine, Water 
Power, Ships, Bridges, &c., makes throughout a success- 
ful attempt to explain, and not merely to describe, the 
objects with which he deals. His chapter on the 
steam engine, for example, explains the operation of 
the slide valve, the governor, &c., and gives correct 
general ideas about the various purposes for which the 
simpler engines, compounds and steam turbines are 
used. This method is followed throughout, and in the 
chapter on electrical engineering, for instance, the de- 
scription of generators and motors is built up from an 
explanation of a permanent magnet generator with one 
turn on the armature. Mr. Baker very wisely, and 
soundly, begins with a chapter on steel, and gives some 
elementary indication of the reliance of modern engi- 
neering on metallurgy. The book may be cordially 
recommended, the only criticisms we would make 
being that a couple of pages on non-ferrous metallurgy 
would have added to its value, and that a сговз- 
section of a simpler locomotive than the three-cylinder 
Pacific-type which is chosen, would have been more in 
character with the rest of the book. In general, the 
diagrams and drawings are excellent. Finally, Fig. 22 
is а misprint for Fig. 23, on page 46, while “ Still" 
is spelt “ Stay " on page 253. 


There is unmistakable evidence that the mechanicalisa- 
tion and organisation, which have permeated the 
engineering industry, have spread to the modern iron 
and steel foundry. Before the war, only a few foundries 
could be cited as examples of arrangement and 
efficiency. The convenience of the conveying and 
transporting systems, machine moulding, and other 
features soon became apparent, and almost all 
foundries are now adequately equipped on these lines. 
Handbuch der Eisen- und Stahlgiesserei, edited 
by Dr.-Ing. C. Geiger (Berlin : Julius Springer), now 
in its second edition, deals in its different volumes, with 
all aspects of iron and steel foundry practice. On 
account of the very considerable advances made in 
equipment, it was decided to publish a separate volume 
of the handbook (Vol. II) devoted exclusively to 
moulding and casting, Formen und Geissen (price, 57 
marks). The author, С. Irresberger, has carried 
out his task excellently. The mechanical develop- 
ments, still in progress, of machine moulding for 
repetition work, the production of very large cast- 
ings forced upon founders by modern tendencies of 
steam and internal combustion design, are very fully 
dealt with; во are also the production of rolls and 
decorative objects, statues, &c. Steel founding is 
very comprehensively treated. Centrifugal casting is 
the subject of a very interesting chapter. The author 
adheres to the subject matter, and all the examples 
given are well chosen. The book is excellently printed 
and illustrated with 1,702 figures. It undoubtedly 
forms a valuable work of reference on moulding and 
casting of an extremely well-informed kind. 


The appearance of each fresh edition of a reference 
work which has attained the rank of a standard is 
in the nature of a test of the elder Mr. Weller’s famous 
aphorism “ Vidth and visdom, Sammy, alvays grows 
together," and the inevitably bulkier volume invites 
examination of its additional pages to see if they really 
contain additions whose inclusion is merited.  Parti- 
cularly is this the case if what is known as a pocket- 
book is in question. No one expects this class of book 
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actually to fit the pocket, but а certain handiness із 
implied. This, we fear is becoming lost in the sixteenth 
edition of Seaton and Rounthwawe's Pocket Book ој 
Marine Engineering Rules and Tables, which has 
been recently issued. Quite appropriately, suitable 
additions have been made since the issue of 1922, to keep 
abreast with modern practice. We notice, for instance, 
a reference to the high-pressure installation on the 
King George V, but we are not sure that all obsolete 
matter has been jettisoned, and there seems to be 
some overlapping. To give an example, of the 770 

of which the book now аза терді кыр» cies 
is com of appendices, largely copies of various 
ен ат Taking at random the Фогшше for 
intermediate shafte on pages 137-8, with their accom- 
panying tables, we find them repeated under Lloyds’ 
New Unified Rules on pages 735-6, except that the 
constant is designated F, in one place and с in the 
other. Probably similar duplication occurs in other 
parts, for example, in the boiler rules. In the boiler 
section, we think, the tables giving the composition 
and value of fuels, Table 87 and the inserted table 87a, 
should be more clearly distinguished, if they cannot be 
placed on the same basis, as regards evaporative 
capacity. As they stand they are apt to be misleading 
when comparing the relative values of coal and oil. 
We have а high opinion of the utility of this work to 
the men for whom it is intended, and, in ita earlier 
editions have found it of great service. We suggest 
some judicious re-arrangement and pruning before the 
next edition, to restore it to 5 like its original 
conciseness. The publishers are Charles Griffin & Co., 
Ltd., 42, Drury Lane, W. C. 2, and the price is 15s. net. 


Following the pioneer work of Professor Perry, it has 
become customary to give to part-time students a 
course in practical mathematics, excluding matter 
which is not essential, and including only such portions 
of the subject ag are directly useful. Unfortunately, 
such а course tends to degenerate into little more than 
a collection of rules and applications, without logical 
coherence, and the student's progress is impeded from 
lack of knowledge of elementary algebraical pro- 
cesses. In Mathematics for Students of Technology 
(Oxford University Press, 108. 64. net) Mr. 1. В. 
Benny has carefully avoided this defect, and has 
succeeded in presenting an arrangement of the subject 
which will prove useful to students preparing for 
the examinations of the professional institutions, and 
for the National Certificate. The examples are 
numerous and well chosen, and being of a practical 
nature, will prove distinctly encouraging to the student, 
leading him to think out for himself the application of 
the matter dealt with in his everyday work. 


Major Turner in his book, The Old Flying Days, 
(Sampson Low, Marston Company, Limited), published 
at 218, net, declares it to be an attempt to recapture 
Ше“ atmosphere of the first phase of practical flying 
in this country. . to the extent of my personal 
association with it." He has chosen to create that 
atmosphere by the aggregation of a vast mass of facta, 
reports and anecdotes, but one could have wished that 
he had been less modest in his estimate of his competence 
for the more ambitious task of compiling а“ complete 
history of the early development of flying in Great 
Britain." Those who were associated with the pioneers 
d flying will value the book as a prompter of reminis- 
сепсе, but it includes too great а proportion of gossip 
and records of events and facte of ephemeral importance 
(о attract the general reader to do more than dip into 
Из pages. This collection of data about the early flying 
days, with its fullness of detail compiled from contem- 
porary notes and press extracts, may be valuable for 
the future historian as а basis for comment and the 
deduction of trends of development, but, in its present 
form, it is both indigestible and unappetising. 


— 


‚ Овкат Western Каплулу Ports.—The sixth annual 
issue, of the handbook Great Western Ports, was pub- 

‘recently. Like its predecessors, it contains detailed 
descriptions of the Cardiff, Swansea, Newport, Barry, 
Port Talbot and Plymouth docks, each account being 
accompanied by a large-scale map. Shorter descriptions 
of the docks and harbours at Briton Ferry, Neath, 
Llanelly and Burry Port, Milford Haven, ishguard, 
snd other localitjes are also included. A chapter 
headed Improvements at Great Western Docks,” will 
Prove of interest to engineers. The crane equipment 
at Cardiff, Swansea and Newport has been increased 
considerably, and further improvements are under 
корта. Аб Newport, additional sidings, to accom- 
" de 2,000 coal wagons, have been completed. At all 
: е docks, the Company has made rapid progress with the 
qa кешеп for the alteration or, where necessary, 
= reconstruction of coal hoists to deal with 20-ton 
tabla? wagons. The book concludes with data and 
i ы. regarding dock accommodation and equipment, 
UN Statistics, imports and exports, tides, and dock 
ia г. я haríage dues and port charges. The handbook 
бы i and published by Mr. H. M. Appleby, and is 
к le from the Chief Docks Manager, Groat Western 

way Company, Cardiff. 


ENGINEERING. 


COAL-HANDLING PLANT AT THE 
STOURPORT GENERATING STATION. 


THE increasing size of electrical generating stations, 
no less than the desire to reduce labour, both on the 
score of economy and efficiency, render the plant, 
whereby the coal is transferred from the waterside 
or railway siding to the boiler house bunkers, a factor 
of prime importance. Тһе actual design and layout 
of this plant in its turn, led to the display of much 
ingenuity in design and layout, in order to render its 
utilisation possible under the varying conditions 
which exist. Тһеве points may be emphasised b 
giving some details of the coal-handling plant, whic 
has been supplied by the Mitchell Conveyor and 
Transporter Company, Limited, of London, to the 
Shropshire, Worcestershire and Staffordshire Electric 
Power Company, Limited, for use in the latter's 
Stourport generating station. А description of this 
station has already been given in these columns, “ but 
it may be recalled that it is at present equipped with 
two 22,500 Ку.-а. turbo-alternators and one 750-kw. 
direct-current set for auxiliary purposes, though further 
extensions are contemplated. The general layout of the 
site on which the station is built is shown in Fig. 1, 
from which it will be clear that the coal-handling 
installation is more than usually extensive, partly 
owing to the position of the boiler house relative 
to the canal, by which most of the fuel is brought 
in, and partly owing to the provision that has been 
made for obtaining both rail and water-borne coal. 
In addition the various lines of rails have been 
arranged, as shown both in Fig. 1 and in more detail 
in Fig. 2, so that it is possible to use them for trans- 
porting electrical and other equipment. A view of the 
station from the river is given in Fig. 3, on Plate I. 

Speaking generally, the coal-handling plant installed 
is designed for unloading barges in the canal basin and 
transferring the coal unloaded either to a store in 
front of the boiler house or to the boiler-house bunkers. 
Alternatively, it can be used for reclaiming the stored 
coal and transferring it to the bunkers. The plant on 
the wharf, a view of which is given in Fig. 14, on 
Plate III, consists of two electric cranes with a capacity 
of 50 tons per hour. These cranes discharge into two 
collecting conveyors, which run parallel to the edge of 
the quay, as shown in Fig. 14, on Plate ITI, and these con- 
veyors in turn discharge on to а second series of belts 
(Fig. 8), which carry the coal toa 250-ton transit bunker 
(Figs. 9 and 16) on the generating station side of the road, 
as indicated in Fig. 2. From this bunker the coal is 
hauled by electric locomotives in 2-ton wagons to 
discharging hoppers near either the store or the boiler 
house. From these hoppers the coal is taken by the 
conveyors, shown in Figs. 4 to 7, either to the bunker 
or to the store as desired. On the storage ground, the 
coal is distributed by a third crane, shown in Fig. 15, 
and astacker, which is shown in detail in Figs. 5 and 11 
to 13. This last crane is also available for reclaiming coal 
and loading it either into the wagons or direct on to the 
boiler house conveyors. It may be added that the coal 
unloaded is weighed at two places before passing to 
the store, and that coal going direct to the boiler house 
is weighed separately on each conveyor, so that records 
can be kept of the total coal unloaded, of the coal taken 
to store and of the coal taken from store, or from the 
barges, direct to the boiler house. | 

Turning to the details of the plant, we may begin 
with the quay cranes. These are of the ordinary jib 
type, each motion of which is driven by a separate 
electric motor. They have a capacity of 3 tons, and 
carry self-dumping grabs with a capacity of 1 ton. 
The unloading of the barges is facilitated by moving 
the cranes along the quayside and, as will be seen by 
reference to Fig. 10, the position of the receiving hoppers 
can also be changed for the same reason. Тһе hoisting 
speed of these cranes is 100 ft. per min., the output 
of the motor used being 30-h.p., while the slewing 

is 2 r.p.m. and the travelling speed 75 ft. per 
min., the motors in these two cases having outputs 
of 6-h.p. and 13-h.p. respectively. The carriages of 
these cranes are arranged to suit rails set at an 8-ft. 
gauge, the wheel base being 10 ft. The electrical 
equipment consists of 460-volt direct-current motors 
of the ventilated enclosed design, which are controlled 
by hand-operated drum type controllers. The usual 
brake solenoids, overwinding switches and other safety 
equipment are also provided. The total length of 
crane track on the quay is 90 yards and is con- 
structed of flat bottom rails, weighing 70 lb. per yard, 
the rails themselves being carried on a reinforced 
concrete mat. ‘This mat is bonded to the canal 
wall, and is carried back under the crane track and 
secured to the foundations of the trestles, supporting 
the jetty conveyor, by means of angle bars. The mat 
is thickened, where it passes directly under the crane 
rails. The quay cranes, as well as the one used on 
the storage ground, which is of exactly the same pattern 


* See ENGINEERING, Vol, cxxiii, page 701 (1927). 
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and capacity, were manufactured by Messrs. J. М. 
Henderson and Company, Limited, of Aberdeen. 

Ав shown more particularly in Fig. 10, the quayside 
cranes discharge into а travelling receiving hopper, 
the position of which, as already explained, is deter- 
mined by the position of the barge that is being un- 
loaded, and by the т portion of the contents 
of that barge, which is being dealt with. Тһе two 
travelling hoppers are constructed of }-in. mild-steel 
plates, which are stiffened with corner angles and 
securely riveted together. Тһе box thus formed is 
mounted upon & steel under-carriage, which is sup- 
ported on cast-iron flanged rollers. Tbe hopper ijs 
moved from one position to another by & band winch 
gear, which is operated from ground level. Its capa- 
city is sufficiently large to receive the whole contente 
of the crane grab and its outlet is fitted with ап adjust- 
able sliding plate, so ав to regulate the flow of coal 
on to the belt, ап operation, which is facilitated by the 
steel skirt boards, which are also fitted. ; 

The conveyors, on to which this hopper feeds аге 
arranged in duplicate, so that different c of coal 
сап be handled, а policy which has, in fact, been 
adopted throughout the installation. They are 117 ft. 
long and run at 200 ft. рег шіп., being driven by а 
3-h.p. motor. Like all the other conveyors in use on 
this installation, the belts employed are 24-in. wide. 
АШ the conveyors, too, are of the ball-bearing type. 
This possesses obvious advantages from the point 
of view, both of power and lubricant consumption. 
Maintenance coste &re thereby reduced, especially as 
the idlers are designed to be easily adjustable, so that 
the belts can be lined up and kept running truly. An 
additional advantage of this deaign is that the belt 
tension is reduced to & fraction of that required b 
journal-bearing іШегв, so that the life is 8 
The belts, with one exception noted below, are 
built up of 4-ply duck, with an }-in. rubber cover, 
and are driven from the motor through machine-cut - 
cast-iron gearing. The tail pulley is also of cast-iron 
and is keyed to a steel shaft. The bearings, which 
carry the take-up pulley, are arranged on a cast-iron 
slide, which is operated by means of а screw-adjusting 
device. This device is rotated by a long-handled 
spanner at the end of the slide. 


The troughing idlers are designed, so that the belt is 
easily guided without the use of side guide idlers. 
Each idler carries three 5-in. cast-iron pulleys, which are 
bored to receive the outer races of the ball bearings, 
the inner races being carried on mild-steel shafts 
supported on the idler bracket. The brackets them- 
Belves are cast in one piece, thus ensuring the 
maintenance of the idler alignment. This alignment 
can, however, be adjusted in case of need, since the 
holes through which the holding-down bolts pass are 
slotted. On the other hand, the return idlers are made 
of steel tubing. This is held together by two cast-iron 
caps, which are screwed to an internal pipe, thus draw- 
ing the entire pulley together. The cast-iron end caps 
are bored to receive the outer races of the ball bearings, 
the inner races being carried on mild-steel shafts, 
which are supported from cast-iron dead eyes bolted 
to the outer sides of the channel stringers. All the 
feed and transfer chutes connected with the conveyors 
are constructed of m · in. mild-steel plates, which are 
stiffened with corner angles and rigidly supported on 
steel sections, 

The conveyors as a whole are supported on two 
channel stringers, which in turn are carried on steel 
or concrete supports, as shown in Figs. 8 and 10. In 
the case of the conveyors leading from the quay-side 
conveyors to the transit bunker, marked B and B, on 
Fig. 2, the inclined portion is carried on a latticed steel 
bridge, so that it can cross the road. This bridge 
is sheeted, as indicated in Fig. 8, with Robertson's 
asbestos sheeting. The same arrangement is followed 
in the case of the conveyors, marked D (Fig. 2), which 
lead from the storage ground into the boiler-house, all 
four conveyors being provided with a hand-operated 
tripper for discharging the coal from the belts into the 
bunkers at any desired point. A view of one of these 
trippers is given in Fig. 17. The total length of the 
conveyors between the quayside conveyors and the 
transit bunker is 137 ft. Where necessary, timber foot- 
walks are provided alongside the various conveyors, 
and these are guarded with tubular hand-rails fixed to 
steel standards. 

Reference has already been made to the weighing 
arrangements, and it will be seen from Fig. 10 tbat an 
Avery automatic weigher is provided where the coal 
passes from the quayside conveyors to the transit 
conveyors. This weigher is situated at the junction 
of the two conveyors, and is constructed to weigh coal 
in 10-cwt. lots. 

Ав already pointed out, the coal is conveyed by the 
transit conveyors to the transit bunker, the position 
of which is shown in Fig. 2. An illustration of this 
bunker, which also shows the special wagons employed 
for carrying coal to the storage ground, and the elec- 
tric locomotives for hauling them is given in Fig. 16 
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which make up а train can be filled at the same time. 
The ooal, after delivery from the conveyors into the 
bunker, is unloaded from the latter into the train and 
taken over the railway to the 4-ton receiving hopper, 
shown at E in Fig. 2. This enables the coal to be dealt 
with more expeditiously than if the whole distance 
from the quay to the boiler-house were carried out on 
one ве of conveyors, and it allows the barges to be 
cleared іп the least ible time. 

The railway itself is 1,080 yards in total length, the 
track being made up of flat bottomed rails weighing 
30 lb. per yard. Crossings are provided at suitable 
places, so as to assist the flexibility of the operation. 
As will be seen from Fig. 2, the railway in its passage 
from the transit bunker to the storage ground crosses the 
River Stour by a bridge. This was constructed in 
reinforced concrete by Messrs. Mouchel and Partners, 
and consists of one span over the river, with connecting 
arches on each side. In addition to the railway the 
bridge also carries a roadway, so that access to the 
site can be obtained from this end. Ample head room 
2 8 for the passage of the flood water under the 

The rolling-stock consiste of fourteen side discharge 
wagons, the general appearance of which can be 
seen in Fig. 16. These have а сардоњу of 100 cub. ft. 
The bodies are built up of Х in. plates and the side 
doors are opened and closed by an eccentric gear. 
This arrangement enables the coal to be unloaded very 
easily. The wagon bodies are mounted on channel steel 
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factured by the English Electric Company, Limited, 
of London, for hauling these wagons, are capable of 
drawing a fully loaded train of 18 tons on a level nt 
track at a speed of about 6] m.p.h. The со - 
ration of the site has allowed the track to be laid on а 
falling gradient from the transit bunker to the boiler 
house, во that gravity assists in the operation of the 
fully loaded trains, and only the empty wagons have 
to be hauled on an up grade. The balta on these 
locomotives consists of 60 Exide ironclad cells supplied 
by the Chloride Electrical Storage Company, Limited, 
of Clifton Junction, Manchester, This has a capacity of 
226 amp.-hours at the five-hour discharge rate. 

The weight of the locomotive in full working order 
is about 4} tons, and it has a rated tractive effort of 
1,300 lb. with a maximum tractive effort of 2,000 lb. 
at starting. Its wheel base is 3 ft. and the length over 
the buffers 10 ft. біп. It is operated by two 10:5 h.p- 
motors, which drive the axles through 10 to 1 gearing. 
A standard traction controller is provided, together 
with the ordinary safety and braking equipment. 

As shown in Fig. 2, the coal trucks are taken 
by the battery locomotive to the point E, where 
their contents are discharged into a 4-ton receiving 
hopper. In turn this hopper discharges its contents 
on to the storage ground conveyor, which serves to 
feed the storage ground. This hopper is of the 
same general construction as that used for supply- 
ing the quay belts, which we have described above. 
At the far end of this conveyor is а second 4-ton 
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hopper, which is used! for feeding ooal reclaimed 
from the storage ground: into the trucks. Finally, 
there is а | re-claiming hopper, similar to that in- 
stalled on the quay side, into which coal is tipped 
from the storage ground on to the conveyor by the 
crane shown in Fi . 15, which is also of the same type 
as those used on the quay side. This crane is used for 
trimming the coal into stock, or it can deliver coal 
direct into the hopper feeding conveyor, D and Dy. 
The coal is removed from the conveyor C to the 
storage ground by the butterfly stacker, an illustra- 
tion of which is given in Fig. 5, while the drawings 
in Figs. 11 to 13, on Plate II, show details of its 
construction. By means of this equipment the coal 
can be divided on each side of the conveyor ог 
distributed to either side. In this way it is possible 
to form & complete coal storage heap without any re- 
handling by a crane, such as is necessary when the more 
usual form of tripper is employed. It will be seen that 
the conveyor belt runs up ап inclined plane at one end 
of the stacker structure and disc its contents 
through 2 chute on to one or other of two short secon- 
dary belt conveyors, which run at right angles to the 
direction of the main conveyor. These conveyors are 
built out on jibs, which are inclined upwards and dis- 
charge their contents over the ends of these jibe on 
to the storage ground. The stacker can be trave 
along the conveyor to any required position by the 
manually-operated gear and hand wheel visible i 
Fig.12. The auxiliary conveyors are operated throug 
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Fig.6. ELEVATION ON STORE SHOWING RECLAIMING PLANT. 
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CARRIER WITH DIRECT LIFT. 


The completeness and flexibility of the installation 


The belt on this conveyor is of 5-ply | at Stourport is well illustrated by the foregoing 
| description. | 


For the moment its capacity is 50 tons 
per hour, but it is easily capable of extension to 100 
tons per hour, while arrangements can be made with- 
out difficulty for rail-borne as well as canal-borne coal 
to be brought into the station. А6 the present time 
any coal which comes by rail is unloaded into 
barges at the railway station, but eventually the river 
facilities will enable 150-ton lighters to be unloaded in 
the canal basin in place of the 30-ton in barges by 
which the canal-borne coal is now brought 


THE AMERICAN IRON INDUSTRY. According to statistics 
issued recently by the U.S. Department of Commerce, the 
iron ore mined in the United States during 1926 amounted 
to 67,623,000 tons, an increase, over the 1925 total, of 
9 per cent. The principal iron ore producing States 


| were Minnesota, Michigan, Alabama, Washington, and 


Pennsylvania. Тһе output of pig-iron during 1926, 
exclusive of ferro-alloys, amounted to 38,755,700 tons, 


an increase of more than 2,500,000 tons over the figure 


for the previous year. 
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THE GERLINGER HYDRAULIC 
CARRIER. 


Anyone who is at all familiar with the most common 
type of large British works or factory, namely, that 
which has grown by accretion as need arose from time 
to time, must be sometimes unfavourably impressed by 
the difficulties arising from the faulty methods of 
internal transport generally present in such places. 
The overhead travelling crane can only handle material 
situated between its gantries. It can lift this on to 
motor or electric runabout trolleys, but these must go 
under some sort of crane at their destination to dispose 
of their load. The travelling jib crane, on the other 
hand, can both lift and carry its load, but it, again, is 
generally either confined to a definite track, or is too high 
for most workshop doorways. What is postulated, 
then, by the above negatively-stated requirements, is 
an appliance which can move about anywhere, that is, 
is not confined to a rail track; that can lift the 
load, travel under its own power at a reasonable rate, 
and enter a normal shop door. The appliance, of which 
examples are illustrated in Figs. 1 and 2, meets 
these specific needs. It is known as the Gerlinger 
Hydraulic Carrier, and is made by the Dallas Machine 
and Locomotive Works, Dallas, Oregon, U.S.A. 


It consists of a plain chassis, with deep bar-framed 
sides and open ends. This is carried on four wheels, 
the rear pair of which is driven by a petrol motor, 
while the front pair is used for steering, an operation 
effected by a handwheel similar to that of a motor car. 
Inside the rigid frame is a movable one, supported in 
suitable guides, carrying at the bottom at each side a 
substantial angle bar known as the shoe. This inner 
frame can be given a certain amount of vertical travel 
by means of hydraulic gear. The machine is used as 
follows: It is run by its own power over the article to 
be lifted, which has been placed upon bars or other 
supports of such a length as to span the gap between 
the two sides of the inner frame, and are a little 
distance above the ground. By manceuvring the 
machine, the shoes are inserted under the ends of 
the supporting bars, and, when raised by the hydraulic 
apparatus, they lift up the single article or the built-up 
load, as the case may be. The carrier then moves off 
under its own power, and, on reaching its destination, 
deposits the load by a reversal of the processes above 
described. 

Dealing with the machine in more detail, the struc- 
ture of the chassis is sufficiently clear from the figures to 
require little comment. Тһе end beams consist of 
channel bars and plates, the former being wider than 
the body, and the overhanging ends being utilised to 
carry the upper bearings of the wheel-fork spindles. 
The bracing of the side frames is kept some distance 
above the normal position of the shoe bar. The 
wheel forks, of cast nickel steel, carry on their 
spindles heavy helical steel springs which are 
adjusted to ensure equalisation of the load. The 
wheels are of cast steel, and run on ball bearings 
having bronze caps. The tyres are rubber, with cushion 
treads, 36 in. in diameter by 6 in. wide. The two 
front fork spindles terminate in levers which are 
connected by а coupling rod. Тһе back spindles each 
carry а pair of sprocket wheels on a substantial bearing. 
One of these wheels takes the drive from the motor, 
while a roller chain passing over a similar wheel 
on the back wheel axle occupies the other, an arrange- 
ment most clearly seen in Fig. 2. - 

Тһе main driving chains, which аге the horizontal ones 
in the figures, are tightened by passing over an adjust- 
able idler sprocket, a device which does not interfere 
with the flexibility required by the vertical movements 
of the fork spindle when a rough road is being traversed. 
The driving shaft is carried across the machine and is 
coupled to the motor through transmission gear 
having three forward speeds and one in reverse. Тһе 
motor, ая will be seen in the figures, 18 of a commercial- 
car type, with the customary radiator in front. It is 
known as the S5 Red Seal Continental industrial 
motor, and is a four-cylinder vertical engine of 4} in. 
bore by 4} in. stroke. At its average speed of 1,200 
r.p.m., it develops 35 h.p. and it can be run up to 
2,200 r.p.m., when 50 h.p. is developed. Magneto 
ignition, storage batterles, and self-starter are fitted 
as in ordinary motor-car practice. Lubrication is 
effected by а gear-type pump, driven from the crank- 
shaft by spiral gears. Тһе cooling-water pump is of the 
centrifugal type, also driven by spiral gears, and an IS. in. 
fan is fitted. Steering 18 effected by n cam and lever 
device, similar to that fitted in certain makes of ear. 
The linkage with the front wheels is seen in Fig. 1. 


In addition to providing for traction, the motor 
is also used for operating the hydraulic pump which 
forms part of the lifting mechanism. This is of the 
rotary gear type, consisting simply of a pair of pinions 
in a close-fitting casing with an inlet and outlet port, 
respectively, below and above the point where the 
tecth intermesh. When engaged with the engine, 
it pumps the ой, or Other liquid used, from а storage 
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tank into а simple cylinder 12 in. in diameter, the | 


irons is 1:2:1, whereas characteristic irons would 


piston rod of which actuates & lever upon a shaft, have shown a tensile relationship of 1:2 : 2. 


running along the machine by the side of the engine. 
A similar shaft is fitted to the other side, and 
synchronous motion is ensured by & toothed quadrant 
on each shaft meshing together. These can be seen іп 
Fig. 1, and it may here be pointed out that the slotted 
disc in front of them is merely а rather unusual form 
of nameplate. Each shaft is furnished with a pair of 
levers which are coupled by links to the ends of the 
shoe-bar frame. 

This frame is therefore lifted by starting up the pump, 
the resultant movement of the piston in the power 
cylinder causing partial rotation of the shafts, and the 
lever ends describing an arc sufficient to raise the 
load clear of the ground. Тһе load is held in place 
by preventing escape of the fluid from the cylinder, 
when the shoe bars have been lifted sufficiently 
to jam the load against the top frame as shown in 
both figures. To release the load, the fluid is allowed 
to run back into the storage tank, when the load 
settles on to the ground, and the motion of the shoe 
bars is continued until they are clear. The machine 
is then driven off. The motion is very rapid, the lifting 
speed being 4 in. per second. It is possible, however, 
to put hydraulic pressure in what is normally the 
locking end of the cylinder, so that the shoe bars 
may be pressed downwards with considerable force. 
The object of this device is to provide а self-jacking 
movement, in order to free the wheels of the machine 
if some of them should have dropped into a hole. 

The machine is made in two widths, enabling а 
load measuring 42 in. or 48 in. wide, and 48 in. high, 
to be handled. The maximum safe loads are 6 to 8 
short tons. The overall dimensions of the narrower 
machine are 9 ft. 6 in. long, 6 ft. 9 in. wide, and 8 ft. 3 in. 
high. Тһе height to the top of the driver's seat 18 
6 ft. 9 in. The shoe bars are 6 in. wide and 10 ft. 
long. The wheelbase is 8 ft. 7 in., with an inside turning 
radius of 12 ft. The speed is from 15 m.p.h. to 
20 m.p.b. forward, and 9 m.p.h. to 12 m.p.h. in reverse. 
So far we have referred to both fi when general 
features were being discussed, but when the hydraulic 
lifting gear was being described, Fig. l only was 
mentioned. Тһе reason for this will be clear from 
а comparison of the two figures. Fig. 1 shows the 
new type of carrier, which is known as the Н.8. 
model, and has a single hydraulic cylinder with shafts 
and levers operating the shoe bars. Fig. 2 is an older 
design, and has а different shoe-bar lifting device. 
This consists of four vertical hydraulic cylinders, 
one at each end of each shoe bar, the piston rods 
being connected to the bars and the lift being conse- 
quently а direct one. There are also some differences 
in the pumping plant, but, speaking generally, the 
principle of the carrier is the same in both instances. 


LETTER TO THE EDITOR. 


— 


THE ЕАТІССЕ OF CAST IRON. 


To THE EDITOR OF ENGINEERING. 


Зін,-Тһе results of fatigue tests on two samples of 
cast iron described on page 827 of your issue of Decem- 
ber 23, 1927, by Professor C. H. Bulleid and Mr. A. R. 
Almond, are interesting, but the manner in which the 
results are juxtaposed may cause engineers to draw 
erroneous inferences. It would appear that what is 
referred to as “typical cylinder поп” has a fatigue 
range of plus or minus 3-2 tons, whereas an iron said 
to be suitable for light castings has a fatigue range of 
plus or minus 6-4 tons. The discrepancy is due to 
the fact that the test pieces are neither characteristic 
of these irons nor comparable among themselves. 

The light castings iron was cast in §-in. diameter 
bars to imitate practical conditions and was presumably 
machined to 0-5-in. diameter for the test. On the 
other hand, the cylinder iron was cast in a slab | in. 
thick of unspecified width and length and presumably 
machined to the same diameter for the tests. Thus the 
fatigue test on the latter iron was carried out on the 
core of the metal where the cooling was slowest and 
graphite flakes largest. The machining removed the 
hardest and strongest part of the material and the 
results аге low accordingly. Па piece of iron is cast to 
imitate practical conditions, it should surely be tested 
at the cast thickness. These considerations apply to all 
tests on cast iron, but especially to fatigue tests. 

A comparison of the compositions used also shows 
the danger of comparing the fatigue results. The light- 
castings iron may have been “ suitable for light cast- 
ings," but it is certainly not typical, the silicon and 
phosphorus being low and the manganese high; these 
differences would favour fatigue strength. On the other 
hand, the cylinder iron has comparatively high silicon 
and phosphorus, апа these would adversely affect the 
fatigue strength. Тһе ratio of the tensiles of the two 


It may further be added that in neither case do the 
authors give the total carbon content, although the 
graphite content (total carbon less combined carbon) 
has considerable influence on fatigue strength. 

Any test on cast iron is difficult to evaluate unless 
it is accompanied not only by the size of the machined 
test piece, but also the size of section from which the 
test piece was cut and the location of the piece in the 
section, together with the complete analysis. This 
information in the above cases would doubtless enable 
the results, as they stand, to be reconciled. In its 
&bsence, it would be erroneous to assume that the 
fatigue strength of a cylinder iron is lower than that of 
а light-castings iron. Тһе experience and testa of the 
Cast Iron Research Association constantly show the 
contrary. 

These comments аге, of course, іп no sense a criticism 
of the machine employed in the tests or the method of 
procedure adopted, and for the samples tested the 
results are doubtless perfectly accurate. 

7 С. PEARCE, Director. 
The British Cast Iron Research Association, 
Birmingham, December 30, 1927. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Business is still quiet, 
but a very hopeful feeling prevails. With the output of 
Cleveland pig iron insufficient to meet requirements, 
makers of that commodity are in a strong position, and 
values seem likely to stiffen. Stocks are much depleted 
and little improvement in demand is needed to create 
quickly a shortage. Consumers in Scotland are still able 
to purchase through producers’ direct selling agency at 
le. to 19, За. а ton below fixed prices for all other home 
and export business, but ironmasters are less persistent 
in their efforts to recover trade beyond the Tweed. 
Official quotations stand: No. 1 quality, 678. ба. ; No. 3 

g.m.b., 658. ; No. 4 foundry, 64s. ; No. 4 forge, 63s. 6d. 


Hematite.—Prices of East Coast hematite, while some- 
what unsteady, are less weak than they have been, and 
makers look for improvement in demand both on home 
and export account. In this branch also production is 
not quite adequate to needs. There is little inquiry 
for ordinary brands, but sales of iron to special analysis 
continue to be made on the basis of quotations for mixed 
numbers, which range from 70s. to 708. 6d. 


Foreign Ore.—Consumers of imported ore are well 
bought over the first half of the year, апа are not dis- 
posed to commit themselves further ahead, despite the 
suggestion of sellers that, as Continental users have made 
heavy forward purchases, supplies may become some- 
ne scarce. Nominally, best rubio remains at 218. c. i. f. 

ees, 


Blast-Furnace Coke.—Local consumers of Durham 
blast-furnace coke are still disinclined to purchase at 
all extensively on the unprofitable terms makers of that 
commodity are prepared to accept.  Cood average 
qualities are in the neighbourhood of 178, 6d. 


Shipments of Iron and Steel.—December shipments of 
iron and steel from the Tees totalled 99,671 tons, com- 
prising 18,527 tons of pig iron, 5,252 tons of manufac- 
tured iron, and 75,892 tons of steel. The aggregate 
clearances for November amounted to 92,766 tons. Load- 
ings of pig iron for foreign destinations last month were 
11,120 tons, whilst clearances to coastwise customers 
were 7,407 tons. There were 4,739 tons of manufactured 
iron sent abroad in December, coastwise shipments being 


513 tons. Of the steel cleared during the last month of 
the year, 63,833 tons went overseas, and 12,059 tons 
went coastwise. Scotland was again the largest buyer 
of pig iron, taking 4,249 tons, while Italy accepted 
2,705 tons, Wales, 2,550 tons, and Germany, 2,515 tons. 
The chief purchaser of manufactured iron was the Cape 
with an import of 1,671 tons. India was by far tho 
heaviest receiver of steel, taking 25,417 tons. Other 
principal importers of steel were: Argentina, 9,578 tons, 
Australia, 9,008 tons, Japan, 6,944 tons, Portuguese East 
Africa, 2,468 tons, and Natal, 2,126 tons. 


Manufactured Iron and Steel.—There are no quotable 
changes in manufactured iron and steel. Producers of 
some descriptions of material are well sold, but orders for 
some commodities are needed. Common iron bars 
аге 101. 58. ; best bars, 101. 15s. ; best beet bars, 111. 5s. · 
packing (parallel), 8/.; packing (tapered), 111.; steel 
billets (soft), 71, 28. 6d. ; steel billets (medium) 71. 198. ва. ; 
steel billets (hard) 81. 2s. ба. ; steel ship plates, 81. 28. ба. ; 
steel rivets, 11. 108.; steel angles, 71. 12s. 6d.; steel 
joists, 71, 128. 6d. ; heavy sections of steel rails, 82. 105. ; 
black sheets (No. 24 gauge), 101; and galvanised corru. 
gated sheets (Хо. 24 gauge), 131. 7s. 6d. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Quiet conditions are widely antici- 
pated this month in the heavy iron and steel trades. 
There is little sign of forward buying in bulk steel of 
such & volume as would warrant the restarting of furnaces 
at the capacity at which they were operating before the 
year ended. Movement in iron and steel scrap and in 
ferro-alloys is confined to immediate needs. Prices 
mainly retain the low level that was last recorded. Fur- 
ther concessions seem unlikely in view of the unprofitable 
basis of much of the current working, though the experi- 
ence of last year showed the difficulty of determining 
when rock-bottom quotations had been reached.  Depres. 
sion is common in wire rods, wire rope and bar iron. 
Four hundred operatives have been added to the roll of 
totally unemployed as the result of the permanent 
closing of the South Yorkshire Iron Works through 
suecessive trading losses. Complaint of the damaging 
effect of unrestrained price-cutting among makers of wire 
горе is freely heard. Mining requirements of this type of 
product have slumped, while the demands of the shipping 
industry have been below normal. Iron and steel quota- 
tions, per ton delivered at local works, are as follow :— 
Hard basic billets, 81. 2s. ба. ; soft basic billets, 61. 105. ; 
West Coast hematites, 37. 175. ба. ; East Coast hematites, 
3l. 11в.; Lincolnshire No. 3 foundry iron, 3. 28.; 
Lincolnshire forge iron, 34. Os. 6d. Derbyshire foundry 
iron, 31. ба. 6d.; Derbyshire forge iron, 37. 28. 64. ; 
bars, 107. 108. : sheets, 121. Quiet optimism is the key 
note in the engineering and tool trades. Electrical and 
automobile requirements will keep works busy for a 
considerable period, and there are signs of increased 
movement in railway steel, with prospects of more active 
conditions on home railway account. More steel is 
going into motor omnibus construction. Crucible fur- 
naces are not operating to the limit of capacity, but 
comfort is drawn from the fact that fine steels with 
special cutting properties are becoming essential for a 
growing number of purposes. Aeroplane engineers are 
taking increased quantities of alloy steel. Manufacture 
of rustless metals is being placed on a wider basis, mainly 
in view of the enlarged requirements of the chemical 
industry. Export business in files, saws, and general edge 
Сори steadily improving, despite the loss of the Russian 
market. 


South Yorkshire Coal Trade.—The local demand ін 
inevitably restricted owing to the partial character of 
manufacturing operations. Some inquiries, are, however, 
circulating, and improved conditions are anticipated. 
Exports are on the light side, with prices fairly steady. 
There is no improvement in blast-furnace coke. Industrial 
needs are expected to expand with the gradual resumption 
in the production of heavy metals. Gas coke is a mode- 
rately active medium on inland account. While still 
below normal, house-coal requirements are in the ascen- 
dant. А better call from the South Yorkshire area is 
supplemented by increased consumption in the southern 
counties. Quotations: Best hand-picked branch, 275.6d. 
to 298. 6d.; Derbyshire best brights, 20s. 6d. to 218. 6d. ; 
best house, 198. to 208. 6d. ; screened house coal, 16а. to 
178. 64, ; screened house nuts, 154. to 16s.; Yorkshire 
hards, 14s. 6d. to 15s. 6d.; Derbyshire hards, 14s. to 
158. 6d. ; rough slacks, 8а. 6d. to 98. 6d. ; nutty slacks, 
65. to 78. ; smalls, 3s. to 48. 


PERSONAL.—The new offices of Messrs. Liquid Measure- 
ments, Limited, have been completed, and their address 
is now : Hammond Petrol Pump Works, Chase Estate, 
Willesden Lane, Park Royal, N.W.10.—The name of 
Messrs, Diamond Coal-Cutter Company, Limited, Sten- 
пага Works, Wakefield, Ваз now been changed to British 
Jeffrey Diamond Limited. The business of the company 
will be continued exactly as heretofore.—Mr. К. 5 
Hilton, managing director and deputy chairman of 
Messrs, Metropolitan- Vickers, Limited, has accepted the 
position of sole managing director of the United Steel 
Companies, Limited.—We are informed that the rights in 
this country for the Peabody pulverised.fuel equipment. 
as regards Great Britain, are in the hands of the Peabody 
Engineering Corporation, of New York, whose London 
address is Sentinel House, Southampton-row, W. C. J. 
For convenience, business in this country will be handled 
by & subsidiary company, registered under the title of 
Peabody, Limited, and the equipment will be constructed 
over here, ав already stated in our columns. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. i 
сова, Steel) Trade.—With the holiday season sti 
E. there is practically no activity in the Scottish steel 
trade at present. Business, in general, is only startin 

to-day, and in few establishments will steam be rais 
before next Monday. Order books at the moment are 
not heavy, and the general outlook is far from bright. A 
vear ago a different state existed, as all works had large 
commitments to fulfill owing to the accumulation of orders 
during the stoppage caused by the coal strike. Plant was 
kept running at full speed for fully six months, but, by that 
time, arrears had mostly been cleared off, and as buyers 
had few orders left to place, a period of dullness com- 
menced. That phase, unfortunately, has lasted for the 
other six months, The movement in prices throughout 
the year has been within narrow limite. The prices in 
January, 1927, were as follow :— 


Home 

Delivery. Export. 

£ з. а. £ в. а. 
Boiler plates, perton ... 11 0 0 11 0 0 
Ship plates, is .. 8 2 6 710 0 
Sections, зе .. 712 6 7 00 


These were the official minimum prices of the Associated 
Makers, but towards the end of May, the export rates were 
officially advanced to 71. 123. ба. per ton forship plates, and 
il, да. ба. per ton for sections. Shortly afterwards the 

remiums ap ee and the official list prices ruled. 

Boiler plates remained fairly steady all the year, but a 
reduction in the price of 10s. per ton made the quotation 
that amount leas at the close of the year than at the 
beginning. The following are the current quotations 
at the opening of business this year :— 


Home 
garden’ d Export. 
£ з. d. £ в. d. 
Boiler plates, per ton ... 10 10 0 10 10 0 
Sections, 5 712 6 7 2 6 


Black Sheet Trade.—Throughout the past year quite а 
good business was put through in black sheete, par- 
ticularly for the thinner gauges and better qualities. 
Towards the end of the year the demand became easier, 
however, but there are prospects of a fair demand for 
the spring months. Sheets of the heavier grades have 
not had a very successful time. and, at the moment, the 
outlook is no better. Prices over the year showed an 
easier tendency, and are about 2L, per ton under those 
ofa year ago. To-day, sheets, + in., are quoted 81. 174. 6d. 
per ton, delivered at Glasgow stations. 


_ Malleable-Iron Trude. The West of Scotland malleable” 
iron trade is not at present, in a very flourishing con- 
dition, but the outlook is considered to be more hopeful 
than of late. Last year the only active period was 
during the first quarter, when the hold-up orders of the 
coal strike kept the works running full. After that 
dullness was experienced, and many of the works were 
only employed at about half capacity. The mills re-rollin 
steel bars from Continental billete, have had quite a go 
spell of activity, and the prospects are encouraging. 
The price of Crown bars to-day, is 101. 58. per ton 
delivered at Glasgow stations, and this is 30s. per ton 
under the highest value of 1927. 


Scottish Pig. Iron Shipments.—The shipment of Scottish 
Pig: iron from Glasgow Harbour for the last week of 1927 
amounted to 511 tons. Of that total 446 tons went 
overseas and 65 tons coastwise. l'or the corresponding 
res of last year the figures were 30 tons overseas and 

1 tons coastwise, making a total shipment of 71 tons. 


Scottish P. ig. Iron Trade.—The position of the Scottish 
Теш trade В very serious, and at the close of the year 
there were only 31 furnaces in blast. Nine of these have 
now been damped down, and the possibility is that they 
may not be blown in again until conditions improve. 

ughout the year the ironmasters had to face very 
TUA competition, and prices gradually eased ой. Even 
od gd little effec& on the demands, and stocks kept 
n * y increasing, In the matter of prices, the highest 
5 1 foundry iron in 1927 was 95s. per ton, and (ог 
А0. д, 906. per ton, while, at the close of the year, the 
5 жеге, No. 1, 754. per ton and Хо. 3, 704. рег 
0 th on trucks at makers yards. The hematite iron 
bns has, of course, been very similar to that of 
ms ry ке of iron. The new year will start with 
100 ТЕ t furnaces on hematite and 14 on ordinary 
ыш. highest figure for hematite iron last year 
Е рет ton, delivered at Ше steel works, and to- 
УМ is only 745. per ton. 


геи Shipbuilding—The shipbuilding returns 
6 various Scottish districts for the year just 


pee шы be considered very satisfactory. They are as 


Vessels. Tons. I.H.P. 

те om e 274 463,528 647,824 

те Рос 58 21,652 1,800 

Па Тау. е 10 24950 7,950 
ге and Могву 

м ых 35 9,854 7,600 


377 519,984 665,174 
Е 


Қанын RESEARCH IN CANADA.—We learn that 

consideration Свете for industrial research is under 

Vinc; e ыры OUS of Ontario. Тһе on 

to is willing to finance the scheme 

E ан of one million dollars and to grant the 

furthe в building, if the industries will raise a 
rsum of one million dollars. 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 pes Storey's-gate, 8.W.1. Thomas Gray Lecture: 
The Marine Oil Engine," by Professor C. J. Hawkes. 
Yorkshire Branch: Thursday, January 12, 7.30 p.m., 
Hotel Metropole, Leeds, High Pressure Compound 
Locomotives," by Mr. Lawford H. Fry. Glasgow and 
West of Scotland Branch: Thursday, January 12, 
7.30 p.m., Royal Technical College, Glasgow. “ Cutting 
Temperatures : Their Effect on Tools and on Materials," 
by Mr. E. С. Herbert. 


JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6 p.m., 
37, Victoria Street, S.W.1. Exhibition of Instruments 
and Scientific Appliances. Friday, January 13, 7.30 p.m. 
“ Air Conditioning—A General Survey of its Uses and 
Application,” by Mr. N. Е. Jackson. 


INSTITUTE оғ TRANSPORT.—Midland Local Section: 
Monday, January 9, 6 p.m., Queen’s Hotel, Birming- 
ham. Goods Shed Operation, by Мг. Н. Р. Aggleton. 
North-Western Local Section: Friday, January 13, 
6.30 p.m., Midland Hotel, Manchester. Some Aspects 
of Shipping Transport,” by Mr. L. C. Harris. Yorkshire 
Section.: Friday, January 13, 7 p.m., Albion Hall, 
Albion Place, Leeds. “Тһе Railways’ Application for 
General Road Transport Powers, by Мг. Е. В. 
Shrapnell-Smith and Mr. Н. B. Dickinson. 


INsTTTUTE oF METALS. — Scottish Local Section: 
Monday, Јапцагу 9, 7.30 p.m., Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. discussion on various subjects, North- 
East Coast Local Section: Tuesday, January 10,7.30 p.m., 
Armstrong College, Newcastle-on-Tyne. “ Permanent 
Mould Casting in Aluminium Alloys," by Mr. С. Mortimer. 
London Local Section: Thursday, January 12, 7.30 p.m., 
Society of Manufacturers and Traders, 83, Pall Mall, 
S. W. 1. Corrosion, with Special Reference to Standard 
Tests, by Dr. С. D. Bengough. 


BRADFORD ENGINEERING Socrety.—Monday, Jan. 
чагу 9, 7.30 p.m., Technical College, Great Horton-road, 
Bradford. сілге: South America," by Mr. С. O. 
Becker. 


INSTITUTION OF MINING ENGINEERS.—Tuesday, Jan- 
uary 10, 11 a.m., Geological Society, Burlington 
House, Piccadilly, W.1. residential Address by 
Prof. H. Louis. The Rhéolaveur Coal-washer in 
Belgium," by Prof. H. Апаз. “The Use оға Lamp- 
room Photometer," by Dr. J. S. Haldane and Ог. R. V. 
Wheeler. ''Life-saving in Colliery Explosions апа 
Firee," by Mr. T. A. Southern. “Тһе Measurement of 
Low Air-velocities in Mines," by Mr. J. P. Rees. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.— Tues- 
day, January 10, 5.30 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. “Тһе Connection between Com- 
mercial Oil Deposits and Major Structural Features, with 
Special Reference to Aciatic Fields," by Dr. L. D. Stamp. 


INSTITUTION OF Ступ, ENGINEERS.—Tuesday, January 
10, 6 p.m., Great George-street, S.W.1. “ Standards of 
Thermal Efficiency for Interna] Combustion Motors,” 
by Sir D. Clerk. Wednesday, January 11. 6 p.m., 
Informal meeting. “ Тће Effect of Acceleration and 
Deceleration on the Wear of Railway Track," by Mr. 
Б. T. Smith. Birmingham апа District Association : 
Thursday, January 12, 6 p.m. Chamber of Commerce, 
New-street, Birmingham. ‘The Development of Heat- 
ing of Buildings," by Mr. A. J. P. Pashler. 


INSTITUTION оғ LOCOMOTIVE ENGINEERS (LONDON).— 
Tuesday, January 10, 6 p.m., Denison House, Vauxhall 
Bridge-road, S.W.1. “ Some Constructional Details of a 
High Pressure Locomotive,” by Mr. Lawford Н. Fry. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, Jan. 
uary 10, 6.30 p.m., 85-88, The Minories, Tower-hill, E.1. 
„The Effect of Type and Disposition of Machinery on the 
Strength of Ships," by Mr. Т. В. Thomas. 


INSTITUTION ок ELECTRICAL ENGINEERS.—Scottish 
Centre: Tuesday, January 10, 7 p.m., North British 
Hotel, Edinburgh. ‘Storage Batteries in Relation to 
Modern Supply of Electric Lighting and Power," by Mr. 
E. C. McKinnon. North Midland Centre: Tuesday. 
January 10, 7 p.m., Hotel Metropole, Leeds. “ The 
Problems of Public Lighting by Electricity,” by Mr. 
H. T. Harrison. South Midland Students’ Section: 
Tuesday, January 10, 7 p.m., Birmingham University, 
Edmund.street, Birmingham. “ Тһе Mercury Arc Rec- 
tifier Bulb,” by Mr. F. C. Orchard. 


OVERHEAD Lives ASSOCIATION.—Wednesday, Jan- 
uary 11, at 5.30 p.m., Institution of Electrical Engineers, 
Victoria-embankment, W.C.2. “Legislation, Regulations 
and Policy for Rural Distribution of Electricity in 
France," by Major Т. Rich. 


INSTITUTE OF FuEL.—Wednesday, January 11, 6 p.m., 
Chemical Society, Burlington House, Piccadilly. W.1. 
“The Utilisation of Town’s Refuse and Refuse Fuels," 
by Mr. A. В. Scorer. 


BELFAST ASSOCIATION OF ENGINEERS.—Wedneeday, 
January 11, 7.30 p.m., Municipal College of Technology, 
Belfast. “ Refrigeration on Land and Sea,” by Mr. 
H. W. Pasteur. 


ЗОСТЕТҰ оғ TECHNICAL ENONEERS. Wednesday, 
January II, 7.45 p.m., 102, Belgrave-road, S. W. I. 
* Industrial Prosperity in the United States : Report on 
а Visit of Investigation," by Mr. P. A. Molteno. 


Монтн.Елзт Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.— Friday, January 13, 7.30 p.m., Mining 
Institute, Newcastle-on-Tyne. “ Diesel Engine Drive for 
Generators and other Auxiliary Machinery on Board 
Ship," by Mr. J. Calderwood. 


INSTITUTION оғ ENGINEERING INsPECTION.—Friday, 
January 13, 7.30 p.m., Royal Society of Arte, John- 
street, Adelphi, W. C. 2. Some Interesting Points in the 
Operation of Dielectrics, by Mr. P. Dunsheath. 


KEIGHLEY ASSOCIATION ог ENGINEERS.—Friday, 
January 13, 7.30 p.m., Temperance Institute, Keighley. 
“ Heating of Mills and Workshops,” by Mr. Е. Watson. 


Бостету or CHEMICAL Імровткү.-Сһөшіса! Engi- 
neering Group: Friday, January 13, 8 p.m., Chemical 
Society, Burlington House, Piccadilly, W.1. “Тһе 
Manufacture of Artificial Silk : with Special Reference 
to Viscose,” Бу Мг. Н. R. В. Clotworthy. 


NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Coal Trade.—Exporta of coal as cargo foreign from 
the South Wales porte were badly affected in the past six 
days by the arctic conditions which prevailed at the 
beginning of the week. Difficulties were experienced both 
in regard to transport and shipment, and, in consequence, 
loading was seriously checked. Іп addition, vessels 
which were expected to arrive, failed to dock, апд the 
coal was held up. This, in turn, delayed the return of 
empty wagons to the pits and caused а rumber of tem- 
porary stoppages. Іп the circumstances it was not sur- 
prising that exporte amounted to only 274,050 tons, which 
was 74,000 tons less than in the preceding six days and 
compared with 362,910 tons in the corresponding period 
of a year ago. At Cardiff, clearances were lowe from 
282,170 tons to 156,100 tons, &t Swansea, from 30,530 
tons to 27,150 tons, at Port Talbot, from 31,560 tons to 
30,220 tons and at Llanelly, from 5,200 tons to 420 tons, 
but at Newport, increased from 49,020 tons to 60,160 
tons. Shipments to France were raised from 79,530 
tons to 87,460 tons, and to Italy from 22,200 tons to 
26,050 tons, but for the Argentine reduced from 41,300 
tons to 36,700 tons, for Brazil from 50,420 tons to 32,240 
tons, for Egypt from 31,200 tons to 14,300 tons, for 
Portugal from 14,050 tona to 9,150 tons, and for Spain 
from 25,380 tons to 16,800 tons. 


Marketing Scheme.—The Welsh coal owners have defi- 
nitely launched their marketing scheme which is to 
remain in operation until the end of the year. Collieries 
are to pay 3d. per ton on output to & fund which is to 
be used for compensating undertakings losing shifts 
through lack of trade. Minimum pricee are to fixed 
for the different classes of coal, and collieries selling below 
the minimum, are to pay 2*. per ton on all coal sold at lees 
than minimum. It is hoped in this way to stabilise 
prices at an economic level. Shippers, however, are not 
enamoured of the scheme, and hold to the opinion that 
prices must eventually be determined by world com- 
petition. The minimum prices are yet to be decided. 


Miners’ Wages.—The independent chairman of the 
South Wales Coal Board has decided that there shall be 
no alteration in wages for the Welsh colliery workers for 
the next twelve months. The owners had applied for a 
reduction in the minimum from 28 per cent. to 25 per 
cent. above the 1915 standard rates, while the men counter 
claimed for an increase to 35 per cent. Alterations were 
also requested in the subsistence wage, but were refused 
by the independent chairman of the Board. 


Local Plates for Cardiff Ship-.—Following the placing 
of an order by the Northumberland Shipbuilding Com- 
pany (1927), Limited, for 1,000 tons of ship plates, with 
the Dowlais Works at Cardiff for the building of a steamer 
for Sir Wm. Seager, D. L., Cardiff, Messrs. Wm. Pickers- 
gill and Son, Limited, Sunderland, have also contracted 
for plates with the Dowlais works to be used in the con- 
struction of a steamer building for Lord Glanely of the 
Tatem Steam Navigation Company, Limited. 


SHIPBUILDING IN 1927,—Messrs. Vickers Limited, 
Barrow-in-Furness, have launched and engined two 
steamers fitted with geared turbines. The larger of 
these, the 5.5. Orford, has a gross tonnage of 20,000 
and в s. h. p. of 19,500. The geared-turbine propelling 
machinery of H.M.S. Devonshire, which has a s. h. p. of 
80,000, was also constructed.—Fifteen trawlers, drifters, 
and tugs, together totalling 3,121 gross tons, have been 
launched by Messrs. Cochrane and Sons, Limited, Ouse 
Shipbuilding Yard, Selby.—The vessels built and engined 
by Messrs. Lobnitz and Company, Limited, Renfrew, 
numbered 14. The total gross tonnage of these is 5,404 
and the i.h.p. 7,890.—Messrs. William Beardmore and 
Company, Limited, Dalmuir, have launched and com- 
pleted the propelling machinery of four vessels having 
а total gross tonnage of 36,434, and an aggregate i.h.p. 
of 29,300. The largest of these vessels is the 21,500-ton 
8.8. Duchess of Atholl, the engines of which have an 
i. h. p. of 18,500.—The ships launched by Messrs. Work- 
man, Clark and Company, Limited, Belfast, numbered 13. 
The total gross tonnage of the vessels amounts to 48,011. 
The engines of four of these ships, giving an aggregate 
i.h.p. of 17,700, were also built by the firm. The largest 
of the vessels is the Bermuda ; she has а gross tonnage 
of '19,086.—Messrs. Cammell Laird and Company, 
Limited, Birkenhead, have launched seven ships, five of 
which they have engined; the total gross tonnage is 
36,103, and the aggregate i.h.p. 29,900. These vessels 
include the 13,880-tonsteamer Arandora.—Three vessels, 
having а total groes tonnage of 8,518, were launched 
by Messrs. Earle’s Shipbuilding and Engineering Com. 
pany, Limited, Hull. The total ih.p. of the engines 
constructed was 6,750.---Меввгв. Napier and Miller, 
Limited, Old Kilpatrick, have launched five vessels 
having & total gross tonnage of 16,109. Тһе aggregate 
i. h. p. of the engines was 10,850. 
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REACTIONS OF RECENT ELECTRICAL 
LEGISLATION. 


THE administrative problems of electricity supply 
have an irresistible attraction for all classes of 
politician, both lay and professional Even the 
Prime Minister has not been able entirely to reeist 
the impulse to dabble in electrical matters to his 
undoing, while the smaller fry seem to have lost all 
their powers of logic and reasoning and have made 
it clear that they find the temptation to display their 
knowledge on а subject, which is not without its 
complications, too great to be withstood. Тһе 
fateful result of this indulgence becomes plainer 
every day. Last year glowing predictions, by those 
who might have known better, were made that the 
effect of the passing of the 1926 Act would be a 
reduction in the retail price of electricity. These 
predictions mainly ignored the fact that the pro- 
visions of this measure dealt with production, 
although they also aimed at making electricity 
more generally available throughout the country. 
These prophetic utterances have changed into 
strident complaints, now that it is being realised 
that cheap electricity can be attained neither by a 
stroke of the pen nor by the creation of the “ grid.” 

For instance, an eminent lawyer has recently 
stated that the public is anxiously awaiting a reduc- 
tion in the price of electricity as the result of the 
Act. He warns them, however, to prepare for 
disappointment, since everything has gone wrong 
and the “ House of Commons has been hoodwinked 
by the electricity companies and confounded by the 
figures served out by experts.” In fact, a large 
amount of public money is to’ be expended with- 
out benefit to any one, except the various branches 
of the electrical industry. We would have regarded 
such arguments with more seriousness, though they 
are not, of course. unanswerable, had not the writer 


significant is that, in nearly every case, the protest is 
accompanied by а demand for a public inquiry. 
Stress is, in fact, laid not only on the need for an. 
inquiry, but on it being held in public. Speaking in 
the House of Lords a short time ago, Lord Gainford 
threatened that, failing an inquiry, litigation might 
beinitiated. Now the Central Electricity Board have 
the power to hold such an inquiry, and there are at 
least three reasons why they might decide to do во: 
The public interest, the need for more information, 
and the desirability that the representations made 

by one authority in the area should be known to 
every other. On the other hand, it is not compul. 

вогу for an inquiry to be held, as it was under the 

1919 Act, and the Central Electricity Board at 
present show no signs of yielding to the clamour 
that they should take this course. Nor, when the 

reasons for doing so set out above come to be 

analysed, is this attitude surprising. For they have 

plenty of information at their disposal and, if this 
requires supplementing, the post or the telephone 

provides the necessary channels. They сап quite as 

efficiently weigh conflicting evidence in their own 

offices as in public, and their judgment does not 

in the former case run the risk of being clouded by 

oratory and the desire to secure barren victories on 

unimportant legal points, It is betraying no con- 

fidence to say that the officials of the Board are in 

close touch with all the undertakings concerned, 

and are taking no steps without close consultation 

with them. A public inquiry, therefore, would only 

cause delay, expense, confusion, and probably bad 

feeling. Far from it being in the public interest 

the very reverse is the саве, and it is not a forsenio 

display in which engineers and business men of 

Judgment, such as those who form the Central 

Electricity Board, have any desire toindulge. They 

are probably confirmed in their dislike of this course 

by the not unfounded assumption that the request 

for an inquiry is not bona fide, but is engendered 

by a desire to obstruct and to delay. 

The next important criticism of the scheme is 
one of greater substance. Section 5 of the South- 
East England scheme obliges the owners of certain 
generating stations to work these stations as the 
Board may direct as a temporary measure. This, 
as we have already pointed out, creates a class of 
station which is not contemplated in the Act. ТЕ 
is therefore contended with some justice that it is 
ultra vires. For, while Section 4 of the Act permit 
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temporary arrangements to be made by the Board, 
this appears to applv only to the purchase of surplus 
energy from such non selected stations, and not to 
the contro) of the stations themselves. The position 
is complicated by the fact that no limit to the 
length of this temporary period of contro! has been 
laid down, &nd that during that period the stations 
concerned do not receive the same protection or 
financial advantages as those which have been 
selected. Оп the other hand no extensions to the 
majority of them are proposed, апа would probably 
not be allowed, so that they are forced willy-nilly 
into the arms of the Board; whereas, had they 
been completely non-selected, they could have made 
& good fight for autonomy, if their interest dictated 
that course. To this extent, therefore, they are 
in а worse position than the stations which it is 
proposed to shut down. These objections are sound 
and will have to be met, though the position is 
perhaps not so grave as appears at first sight. For, 
in the Supplementary Particulars to the South East 
England Scheme, & considerable number of the 
stations affected by Section 5, are treated as if they 
had been selected, i.e., the Central Electricity Board 
is debited with all the charges on them. Though, 
therefore, the procedure adopted may be illegal, 
advantage has not been taken of the illegality, in 
во far as the preparation of the financial estimates 
is concerned. Obviously, however, the matter 
cannot finally be settled in this way. In general 
terms, the correct choice of selected stations is the 
most difficult task in the preparation of a scheme. 
For, once the stations are selected, it must be possible 
to work them, so that the greater part of the total 
load is carried on the most efficient plant. But a 
station once selected is selected for ever. It is, 
therefore, wise not to select too many to begin with. 
On the other hand, the selection of too few stations 
might lead to difficulties during the transition 
period, while, if too much generosity in this respect 
is displayed to begin with, later experience may show 
that some stations are not required. The procedure 
adopted is a not altogether successful attempt to 
avoid these two pitfalls, but it will require further 
consideration. 

Another important general point is that raised 
in the objections put forward by the West Ham 
Corporation, wherein it is contended that, as no 
extensions to their generating station are scheduled 
in the scheme, none can be permitted without a 
new scheme. This criticism enshrines a widely-held 
fallacy that the Supplementary Particulars have 
all the rigidity of the laws of the Medes and Persians, 
and that the Central Board must follow them to the 
last footnote. In reality, there is no rigidity about 
the Supplementary Particulars, and not a great 
deal about the scheme itself. In any event, Sec- 
tion 5 of the 1926 Act permits the Board to carry 
out such extensions and alterations, not only as are 
required by the scheme, but as they think fit. Any 
modifications that subsequent experience show to 
be necessary can therefore easily be made. 

Another series of criticisms is based on the con- 
tention that the generation of all the electricity 
required in south-east England has been largely 
concentrated in the hands of the companies, and 
that the municipalities, in spite of what they 
have done in the cause of cheap electricity, have 
been cold-shouldered. The former part of the 
statement is, perhaps unfortunately, true enough. 
It arises, however, from the fact that most 
of the large and efficient stations in the area 
are in private hands. Jt is further argued that 
this policy is wrong, because local authorities 
can obtain capital more cheaply than can the 
companies. This ignores the fact that the London 
Power Company. which will generate а large 
quantity of the electricity required, is not allowed 
to make profits and will raise its money on deben- 
tures ав the municipalities do. It will suffer, there- 
fore, neither from dear money, nor from the tempta- 
tion to earn excessive dividends. Ав regards the 
latter point, it is interesting to learn that some 
of the companies object to the scheme because 
their profit-earning powers are to be limited. When 
doctors disagree, it is sometimes а good thing for 
the patient. 

Great play has been made with the supposed in- 
accuracy of the statistics. on which the scheme is 


based. It is claimed that some figures, more up-to- 
date than those of 1925.28, should have been taken 
as a basis, and that the estimated rate of growth of 
load is also open to question. The deduction is 
that, if these charges of inaccuracy can be proved, 
the scheme will fail to the extent that the estimates 
are wrong. It is not necessary to expend much 
ink controverting arguments of this kind. As we 
have pointed out, the scheme is flexible, not rigid, 
and can therefore be adapted to square with facts 
as they arise. Nor need we do more than call 
attention to the statement that the amount of 
spare plant allowed is dangerously low. There will 
in reality be a margin of 220,000 kw. of spare 
plant, available over and above the estimated 
maximum demand. Fears have also been ex- 
pressed that the Board and the Electricity Commis. 
sioners will wield the great powers, which have been 
undoubtedly conferred upon them, in an arbitary and 
ungenerous spirit, especially in regard to the matters 
of tariff fixing, consents to extensions and adjudica- 
tion on the difficult question as to whether an 
undertaking can, or cannot, generate for itself as 
cheaply as it can be supplied by the Board. 

We very much doubt whether these fears are 
justified. But assuming that they are. it 18 surely 
bad policy for those concerned to cry out before they 
are hurt. The Electricity Commissioners and the 
Central Electricity Board have had certain duties 
laid on them, and they must perform these duties 
to the best of their abilities. That they will make 
mistakes, since they are human, is only natural. 
We believe, however, that they are also wholehearted 
in а desire to obtain the most efficient electrical 
re-organisation and development. Тћеу will, there- 
fore, not hesitate to correct those mistakes, when 
they discover them or when they are pointed out. 
In tackling South-east England so early in their 
career they have shown not a little courage, for 
they have hardly any experience to guide them, and 
still less past success to encourage them. Тһе 
least, therefore, they have a right to expect is & 
chance to show what they can do. Nor is it perhaps 
too much to ask that their endeavours should be 


freed from а type of criticism, which savours а good 
deal more than we like of pure obstruction. 
matter is not only of interest to those whose fortunes 


This 


are bound up with electricity supply. It clearly 
affects the electrical manufacturers and less obvi- 


ously, but none the less profoundly, it will influence 


the well-being of the industries of the country 
and the ultimate comfort of its people. 


 PNEUMATIC TYRES FOR USE ON 


COMMERCIAL VEHICLES. 
THE railway companies sometimes bewail the fact 
that while they are naturally responsible for the 
upkeep of the tracks over which their traffic runs, 


their road competitors are in the position of having 


а large proportion of these costs paid for them. 
This, however, is not so much to the disadvantage 
of the railways as might at first sight appear. Тһе 
efficiency of any form of transport depends as much 
upon the condition of the surface traversed as 
upon that of the vehicle itself, and while the railway 
companies are in а position to ensure that the track 
is best suited to its assigned purpose, the road user 
is at the mercy of а series of highway authorities 
with widely diverse views. One of the ambitions of 
the Ministry of Transport is to impose some sort 
of uniformity in road construction, but it will 
certainly be many years before even the main roads 
have & common surfacing and а common rate of 
deterioration. At the present time, a transport 
company may be obliged to operate over sections of 
road in extremely bad condition, and this may to 
some extent explain the preference of most goods- 
carrying undertakings for solid over pneumatic 
tyres. Altruism rarely earns dividends, and it 
is vain to expect such companies to fit pneumatics 
on the grounds that they do less damage to the roads, 
unless such damage can be shown to affect any 
particular concern detrimentally from а financial 
standpoint. Such an argument might be effective 
in relation to the approach way to one of their own 
depots, but could obviously have no weight in 
connection with à road where their vehicles con- 
stitute а negligible percentage of the total traffic. 


In the case of passenger services, the fitting of 
pneumatic tyres has been largely forced upon the 
operating companies by the demand of the public 
for comfort, and it may be taken for granted that а 
company who proposed to operate сһатаһапсв 
fitted with solid tyres would now have no chance 
of success. То a certain extent, the same may ђе 
said of omnibuses, although the largest bus organi- 
sation in the world still equips its vehicles with 
solid tyres, with corresponding discomfort to its 
passengers. This company operates in the Metro- 
politan area, and is thus exceptionally favoured 
in the matter of road surfaces. In the provinces, 
particularly where urban or country roads are 
included in the itinerary, omnibuses are almost 
invariably fitted with pneumatics. It is not 
improbable that in the future, the importance of 
maintaining the main traffic arteries in good con- 
dition will enforce legislation to ensure that the 
faster moving traffic is pneumatically equipped, 
whether it be used for passenger or goods carrying, 
and it is therefore of importance that as much 
data as possible should be available regarding the 
performance of pneumatics. Mileage figures are 
frequently given by individual users, but they are 
usually so discrepant under apparently similar 
conditions as to be of little value. The explanation 
no doubt lies in unrecorded factors, such as maximum 
and mean speeds, inflation pressures, and loading. 
In addition, tyres are particularly liable to fortuitous 
damage on the road, and as such damage frequently 
has a decisive influence on the life of a tyre, although 
often not at first apparent, it introduces a factor 
which is very difficult to compute. For actual 
road tests to be of any real value, it is essential 
that they should be on a sufficiently large scale to 
relegate initial defects and fortuitous damage to 
their correct proportions, and that the tests should 
be carried out by a single authority with power to 
ensure some degree of uniformity in running con- 
ditions. 

For these reasons, a paper entitled “Тһе Use 
and Maintenance of Pneumatic Tyres as Applied to 
Commercial Vehicles," read by Mr. L. С. Wyndham . 
Shire, before the Institute of Transport, on Tuesday 
last, is of more than common interest. The data 
given in the paper refer to single-deck motor 
omnibuses, operated by the Birmingham and 
Midlands Motor Omnibus Company, Limited, and 
are based on a total of nearly 32 million road-miles. 
The area covered, some 9 thousand square miles, 
embraces а very wide variety of road surfaces, 
including roads singularly unfavourable to pneu- 
matic tyres, since they are liable to be strewn with 
metal swarf by passing lorries. The whole of the 
mileage mentioned has been covered by omnibuses 
shod with single pneumatics on all wheels. The laden 
front and rear axle weights were approximately 
2 tons 6 cwt., and 4 tons, respectively, 6-in. tyres 
being used on the front, and 8-in. tyres on the rear 
wheels. The tyres were subject to occasional 
overloading by standing passengers. Careful 
attention was given to inflation pressures, and under 
these circumstances, the overloading was not found 
to shorten appreciably the life of the tyres. The 
data given in the paper cover a period of 5 years, 
in which some 7,800 covers were fitted. Of these, 
3 completed 57,000 miles, 10 between 50,000 and 
55,000, 82 between 40,000 and 50,000, 304 between 
30,000 and 40,000, and 835 between 20,000 and 
30,000. These results were secured without 
nursing the tyres, and constitute a really remark- 
able tribute to the manufacturers. Could such 
mileage be ensured in all cases, little excuse would 
remain for fitting solids to any but the heaviest 
and slowest-moving vehicles. The bulk of the tyres 
tested, however, failed at between 10,000 and 20,000 
miles, while 280, ог 3$ per cent. of the whole, 
failed before 10,000 miles had been reached. The 
failures were traced to а variety of causes, of which 
the most frequent were that the tyres were initially 
defective, that the tread wore unduly rapidly, and 
that longitudinal cracks developed due to over- 
vulcanising. 

Тһе initial defects were found to be of two kinds ; 
either the cord plies were detached from one 
another, or, more commonly, the tread was not 
securely fastened to the carcass. The author of the 
paper points out that а loose patch of tread шау 
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aise from 8 cut or puncture not being properly 
fled, when separation gradually takes place 
between the tread and carcass, soon leading to 
total los. He suggests that if the tread could be 
secured во that even when badly cut, no forcing 
away took place due to the introduction of water 
and road material, a great advance would be made 
in tyre manufacture. We fear that this amounts to 
a counsel of perfection, but it should not be impos- 
sible for manufacturers to ensure against over- 
vuleanising, the use of unsuitable rubber for the 
treads, and ineffective junction of the tread and 
carcass. If a mileage of anything over 20,000 
could be regarded as normal, it would place the 
pneumatic in an advantageous position as regards 
life when compared with the solid, thus presenting 
a very strong incentive for its universal adoption 
by the larger goods-carrying concerns. It must be 
borne in mind, however, that leas than half the 
commercial vehicles on the road belong to large 
contractors, and for the small owner, the greater 
vulnerability of the pneumatic might be considered 
as more than offsetting its possible longer life. It 
is frequently argued that the reduction in shock to 
all parts of the vehicle, particularly when running 
light, together with the fuel economy resulting from 
reduced rolling resistance, in themselves justify the 
fitting of pneumatics. In the case of the small 
concern owning only two or three vehicles, however, 
the delays due to punctures may represent a very 
appreciable proportion of the total running time, 
and the cost of replacements of only a few defective 
tyres may be correspondingly high. It can therefore 
hardly be anticipated that a change over will be 
made in such cages without some additional stimulus, 
and a rebate in annual taxation has often been 
suggested as the simplest means of achieving this 
object. 


THE PRIVATE SUPPLY OF 
ELECTRICITY. 


A case recently heard by Mr. Justice Russell 
makes it plain that, notwithstanding a number of 
Acts of Parliament, the individual still has some 
rights in relation to the production of electricity. 
In Caerphilly U.D.C. v. Griffin (reported in The 
Times on December 8), an urban district council 
sought to prevent a draper at Caerphilly not only 
from generating electricity for his own use, but from 
supplying it to a few of his neighbours. It appears 
that he erected a generator plant on premises where 
he carried on business as а draper. Having acquired 
some neighbouring land, he erected certain buildings 
thereon, including а corner market, and a corner 
shop, which he leased to Messrs. Woolworth. He 
supplied electricity to all these buildings. There- 
upon the urban district council, who are undertakers 
for the purposes of the Caerphilly Electricity Special 
Order, 1922, applied for an injunction to restrain 
him. §. 23 of the Electric Lighting Act, 1909, 
provides that : 

За Where іп any area а local authority, company, 
ог person is authorised to supply electricity under 
Act of Parliament or under licence or Provisional 
Order granted under the Electric Lighting Acts it 
shall not after the passing of this Act be lawful for 
any other local authority, company, or person to 
supply or distribute electricity within the said area, 

such supply or distribution is authorised by 
Act of Parliament, or by licence or Provisional Order 
in terms of the Electric Lighting Acts: Provided 
that this section shall not prevent any company or 
person from affording a supply of electrical energy 
to any other company or person where the business 
5 е к 5 7 ү. the supply 18 

at of the su of electrica 

to је : pply rical energy 

The defendant, not unnaturally, relied on the 
ста to this section in order to justify his action ; 
tle jn Interesting to notice that, halfway through 
us eng of the case, the plaintiff's counsel 

doned their claim to prevent the defendant 
supplying electricity to his own shop. “ 16 

| ђе startling,” said the learned Judge, “ if, ав 
2. of the local authority being authorised to 
wu у electricity within а particular area, а private 
vidual could not install plant to light his own 
(жаз As to the other point, ће intimated that 
18 а monopoly section it must be construed 
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strictly. But Mr. Justice Russell found no difficulty 
in coming to the conclusion that the action failed. 
He said: “ Тһе defendant primarily has two 
businesses, his draper’s business and the business 
of developing his property. In the course of those 
businesses, he provides plant to light his shop and 
residence, and he afforded the supply of electrical 
energy to Messrs. Woolworth and the market to 
attract tenants and develop his property. The 
supply of energy is only incidental to the defen- 
dant’s two business and is not his primary business.” 

The logic, the good sense and the justice of this 
decision are to our minds equally plain; and 
although it may be that the defendant has been put 
to some trouble and expense in the matter, we are 
glad to think that the rights of the individual to 
generate electricity for the benefit of himself and his 
neighbours has been emphasised in the law courts. 

From its very infancy, the whole business of 
electrical supply has suffered far too much from 
legislative interference and control. The mischief 
started so long ago as 1882, when the first Electric 
Lighting Act was passed. Taking their stand upon 
the report of а committee appointed in 1879, the 
authors of the measure declared it to be one of 
their guiding principles that provision should be 
made to prevent electricity becoming the subject 
of a monopoly in private hands. At the same time, 
it should be mentioned that the act aimed at avoid- 
ing any interference with the freedom of any person 
to generate electrical current for his own use, or 
with the right of anyone to supply electricity to 
consumers, so long as that right could be exercised 
without interfering with public rights in the streets 
or with other people’s property. What was the 
result of the measure ? In the preface to his ‘ Law 
Relating to Electricity ' (1911), Mr. Knowles says: 
“Тһе period immediately following upon the 
passing of the Act of 1882 was one of great дергев- 
sion in electrical enterprise in this country. Other 
nations went ahead, but England stood still." 
Speaking in the House of Lords on March 5, 1888, 
Lord Herschell declared that “іп the South Sea 
Islands the electric light was more used than it was 
in London. The industry failed utterly to attract 
capital, and the local authorities were no more 
enterprising than the private capitalist. It was 
freely alleged that the Act of 1882 was responsible 
for this lamentable state of things." 

The private supply of electricity, however, in so 
far ав it could be carried on without interference 
with highways, &c., remained unchecked until the 
year 1909, when the statute which contains the 
clause interpreted by Mr. Justice Russell was passed. 
This is the first case so far as we are aware, in which 
its effect has been discussed in a court of justice. 
The interpretation which has been put upon it will 
serve to encourage those who are minded to generate 
electricity on their own account to do so with the 
knowledge that, with assistance of а, few neighbours 
as consumers, there will be a fair return for the 
capital laid out. 


LONDON TRAFFIC PROBLEMS. 


Тнк London and Home Counties Traffic Advisory 
Committee, appointed under the London Traffic 
Act of 1924, has just published its second annual 
report,* which consists largely of summaries of the 
reports of the sub-committees appointed by the 
main body to investigate particular problems. These 
reports were discussed in ENGINEERING as they 
appeared, so that the chief interest attaching 
to the new blue book lies in the account given of the 
progress so far achieved in giving effect to the recom- 
mendations made. Unfortunately, this has been 
but little. Тһе most pressing of all London street 
improvements is an alternative to the Victoria Dock- 
road, and its approaches. From the west this road is 
reached via an iron bridge over the Lea, built in 1897. 
This is but 55 ft. wide and the gradient is in 1 in 29, 
and there is moreover, & sharp curve. Over this 
bridge some 31,103 tons of traffic pass every 24 
hours, of which the bulk has to find its way down 
the existing Victoria Dock-road. This is but 21 ft. 
wide and it crosses on the level, many of the railways 


* Second Annual Report of the London and Home 
Counties Traffic Advisory Committee for the year 1926-27. 
Н.М. Stetionery Office, 1927. Price 2з. 64. net. 
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serving the docks. At one of these crossings, the 
gates are closed during the busiest part of the day 
for 47 min. in the hour. Complete plans for ар 
alternative road have been prepared and the 
Treasury has agreed to provide for 75 per cent. of 
thé total cost. It was hoped that a Bill authorising 
the scheme would be lodged last November, but 
the negotiations have been very protracted, parti- 
cularly in connection with the rehousing of the 
population which would be displaced by the proposed 
works. Moreover, no agreement has yet been reached 
as to how the remaining 25 per cent. of the cost 1s 
to be shared between the local authorities and the 
Port of London Authority. The Advisory Commit- 
tee, nevertheless, are hopeful that the necessary Bill 
may be ready for lodgment next November. 

One of the sub-committees, in a report already 
published, drew attention to the need for a subway 
under Piccadilly, where much congestion is due to 
the fact that there is a heavy flow of traffic from 
the north to south crossing Piccadilly on the level. 
The route selected for the tunnel was from Berkeley- 
square to the Mall, passing under Stratton-street. 
Deeirable as this work was, they pointed out that 
the cost would be prohibitive, unless advantage were 
taken of the extensive rebuildings in progress in this 
area, in order to arrange for wayleaves on easy 
terms, and to ensure that the foundations of the 
new structures should be at levels which would be 
unaffected by the subsequent construction of the 
proposed tunnel. The Committee urged immediate 
action, but it was found impossible in the time 
available, to adopt this policy in the case of a large 
structure then in course of erection. А second 
opportunity has now arisen, and an agreement has 
been reached by which the foundations of a new 
building in Stratton-street are being carried down 
to а depth of 28 ft., and certain vaults now existing 
under the roadway are to be transferred to the 
Ministry of Transport. It is proposed to take 
similar action in the future as the opportunity occurs. 

In their first annual report, the committee 
proposed the development of alternate traffic 
routes between certain points by the improvement 
of existing streets and thoroughfares. In this 
way much relief to traffic congestion could, it was 
stated, be obtained at а cost not exceeding some 
600, 000“. Of this total nearly two-thirds could be 
expended in the Elephant and Castle area; and 
most of the residue in providing an alternative 
route between Bayswater and  Eastern-avenue. 
So far little has been done, since the London County 
Council, in view of heavy commitments for bridge- 
work, feel unable to assist. А start has neverthe- 
less been made, both in the Elephant and Castle 
area and in the Marylebone district. 

More has been done in connection with the pro- 
posed Western-avenue by which Bayswater-road is 
to be extended beyond Uxbridge to a total length of 
134 miles. The new road, in conjunction with the 
City, Pentonville, Euston and Marylebone roads, 
will ultimately form one of the principal east and 
west traffic routes. In furtherance of this scheme 
a new road about 5 miles long is being constructed 
from Wood-lane to Greenford. The works will 
iffclude a bridge over the Great Western Railway 
and under the West London line, authority for 
which was secured as far back as 1905. Part of 
the route has at present a carriage way only 24 ft. 
wide, whilst elsewhere the L.C.C. has secured land 
sufficient for a road 100 ft. wide between fences. 
The committee urge that at no point should the new 
carriage way be less than 40 ft. wide. 

We have dealt in а previous issue with the 
reports already issued which deal with rail 
transport. These showed clearly that further 
facilities were urgently required in the north-east, 
the east, and the south-east areas. An extension 
of the Piccadilly Tube north of Finsbury Park was 
urged, but although the London Electric Railway 
Company have made the necessary surveys for this, 
and even completed some land purchases, they 
do not consider that their financial position is 
sufficiently good at the present time to justify any 
further tube construction. The main line com- 
panies, working suburban services in the same 
areas, have also studied the recommendations of the 
committee, but under present conditions have con- 
cluded that these are financially impracticable, 
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and indeed, they are not even prepared to provide 
some highly desirable flyover junctions. Ав regards 
the south-eastern area, the railway company is not 
willing to re-build the Old Kent-road station, 
which was closed during the war, and subsequently 
demolished. They are, however, about to build a 
new station near-by, which will serve much the 
same purpose, but when this is ready they will 
close their station at South Bermondsey. 

As the result of a very careful inquiry extending 
Over many months, the committee published in 
April, 1926, a report in which they strongly urged 
the early completion of St. Paul’s Bridge and the 
reconstruction of Waterloo Bridge which, in its 
original form, had ceased to serve adequately traffic 
needs either by road or river. Owing to a skilfully- 
organised agitation, engineered largely by those 
who seem to suffer from a constant itch, To inter- 
fere with matters which, They do not understand," 
Parliament decided to, in & sense, supersede the 
Traffic Advisory Committee, which had been 
studying the question for а couple of years, by а 
Royal Commission appointed ad hoc, who were 
urged to expedite their inquiry to the utmost. 

Appointed in July, 1926, and constituted largely 
of men little conversant with the questions at 
issue, this commission issued its report in December, 
and for the most part utterly repudiated the more 
important of the recommendations made by the 
Traffic Advisory Committee. A summary of the 
proposals of the Royal Commission is included in 
the report under review. As matters stand to-day, 
there seems every probability that this Royal Com- 
mission will merely illustrate once again the truth 
of the ancient adage, that ''the more haste the 
less speed." Further investigations made since 
their report show that their proposed alternative 
to the St. Paul's bridge would involve а very heavy 
“increase of cost, that it would be less effective in 
reducing traffic congestion, and that the conversion 
of the existing bridges into а tunnel some 400 ft. 
long would be far from welcome to those interested 
in river transport. Ав regards St. Paul's cathedral, 
the stability of which various laymen and clergy have 
assumed to be threatened by the proposed St. Paul's 
Bridge, matters would be in no way improved. 

It is also rumoured that further study has shown 
that the proposed road and rail bridge at Charing 
Cross would cost very much more than was esti- 
mated by the Royal Commission, so that presum- 
ably this project will also fall to the ground. Ав for 
their proposals in connection with the reconstruc- 
tion of Waterloo Bridge, these were obviously 
merely ап uncourageous compromise, satisfying 
neither the architect and artist unversed in bridge 
design, nor those, with whom we all sympathise, who 
resent the disappearance of historic structures, 
whilst the interests of traffic both by road and rail 
received but scant consideration. In view of the 
foregoing, it would seem probable that all the more 
important of the proposals made in the Royal Com- 
mission's report are little likely to become effective. 

It was the Traffic Advisory Committee which 
urged the restriction of competition between different 
methods of Metropolitan passenger transport. 
Their new report illustrates some of the difficulties 
which are likely to become increasingly troublesome 
as this policy is further developed. The tramway 
authorities are now claiming in effect that omnibuses 
should not be allowed to travel along tram routes 
unless the tramcars are definitely inadequate to 
traffic needs. The legality of the restrictions already 
announced is, however, still contested, and though 
the Transport Ministry has succeeded in the lower 
courts, an appeal from their decisions is still pending. 

Maps illustrating the “round about" traffic 
arrangements at the Victoria Memorial, at Hyde 
Park-corner, at Piccadilly, at Trafalgar-square, 
at Ше Marble-arch, at Sloane-square and at Knights- 
bridge are appended to the report. 
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NOTES. 


CHARGES FOR ELECTRICITY —THE SLIDING SCALE. 
In а letter, which we published on page 625 of 
vol. exxiv of ENGINEERING, Mr. W. С. Mountain 
incidentally drew attention to the differences in the 
prices charged for electricity used for lighting in 
different parts of London. We agree that the reason 
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for these differences being so large is hard to find, 
and we hope that when in the future the wholesale 
prices become more uniform, а similar uniformity 
will also be apparent on the retail side. This hope 
seems to rest upon а sure basis when it is recalled 
that, by section 32 of the Electricity (Supply) Act 
of 1926, the Commissioners may relate the 
charges made for electricity to the dividends paid 
by & supply company, while, by the fifth schedule 
of the same Act, the net profits of а municipal 
electrica] undertaking must be mainly applied to 
the reduction of the retail charges. А difficulty 
arises, however, when Ше“ central zero from which 
the sliding scale is to start comes to be fixed, that 
determination being complicated by the fact that the 
companies are going concerns and that a certain 
proportion of the reserve funds should in equity, 
therefore, be included in the capital account upon 
which the dividend is paid. Exactly what these 
items should be is also largely a matter of opinion, 
and it is not perhaps, therefore, surprising that 
agreement has not been reached between the London 
County Council and the London electricity com- 
panies under the terms scheduled in the London 
Electricity Acts (Nos. 1 and 2) of 1925. According 
to & report of the Special Committee on London 
Electricity Supply, which was presented to the 
London County Council in November last, though 
agreement has been reached between the Joint 
Authority in all cases, except two, out of the ten in 
the west end group, on the costs and charges to be 
allowed for in the standard prices, these costs and 
charges have still to be sub-divided, so that separate 
standard prices may be fixed for the different 
classes of supply. These must be determined аз 
decided by the Commissioners, but the latter have 
asked the Council for its views as to the method to 
be adopted. Mr. J. Н. Rider is acting as adviser 
in this matter, and it is hoped that he will be able to 
report at ап early date. Ав regards the other two 
companies, four outstanding points relating to 
goodwill (in two cases), preliminary expenses and 
sinking fund still remain to be decided. Two 
of these will, it is hoped, be decided by the Commis- 
sioners shortly, while the other two will have to be 
dealt with by arbitration. It is, therefore, obvious 
that the way of the reformer in electrical finance is 
hard, and though the companies cannot be blamed 
for putting up а fight, the events we Бате 
sketched clearly indicate that the consumer has been 
subordinated to the shareholder, and that escape 
from the slough into which London's electricity 
supply has been allowed to fall is only being achieved 
at the expense of enormous labour and waste of time. 


Тнк New ҮЕАн'з HoNouns List. 


This new year, in full accordance with precedent, 
the Fountain of Honour has played but sparingly 
on representatives of engineering and science. It 
is only fair to add that on this occasion the parsi- 
mony is equally noticeable in all branches of national 
activity, except politics and what is euphuistically 
called public service. Оп broad lines it is a little 
difficult to see why the man who builds а bridge or 
designs а power station should be less worthy of 
recognition than one who interests himself in 
politics or acts as the head of a town’s administrative 
services for twelve months. But such is the tradi- 
tion, and we suppose it must be accepted, like a 
war rate of income tax in peace time or the vagaries 
of the Clerk of the Weather. General reservations as 
these do not, however, prevent us congratulating 
most heartily those with engineering connections, 
whose names we find in the list. Among these 
mention may first be made of Sir Frederick Lugard, 
who becomes a baron. Sir Frederick, after a 
distinguished career in the Army, was appointed 
Commissioner of Nigeria and Lagos in 1897 and 
High Commissioner of Northern Nigeria in 1900. 
After serving as Governor of Hong-Kong, he returned 
to Nigeria in 1912, where he acted first as Governor 
and then as Governor-General until 1919. During 
his tenure of office, that country has developed 
exceedingly, not the least on the engineering side. 
Knighthoods have been conferred on Mr. J. R. 
Brooke, who, as permanent secretary of the Ministry 
of Transport, was largely concerned with piloting 
the Electricity (Supply) Act, 1926, through Parlia- 
ment, and is now Secretary of the Central Electricity 
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Board ; on Brigadier-General H. B. Hartley, F.R.S., 
who was Assistant Director of Gas Services during 
the War; on Mr. C. Grant Robertson, who has 
been principal of Birmingham University since 
1920; and on Dr. T. E. Stanton, F.R.S., who, 
after being professor of civil and mechanical engi- 
neering at University College, Bristol, from 1899 
to 1901, joined the staff of the National Physical 
Laboratory, where he has for some years been 
superintendent of the Engineering Department. 
The С.В. has been conferred on Engineer Rear- 
Admiral F. W. Sydenham, Colonel C. Russell. 
Brown, Chief Engineer, South China Command. 
and Mr. W. T. Leech, Director of Telegraphs and 
Telephones, General Post Office. Sir Frank Baines, 
Director of Works, H.M. Office of Works, has received 
the K.C.V.O., and Bailie W. B. Smith, who was 
for many years convener of the Glasgow Electricity 
Committee, has been appointed to Membership of 
the same order. Mr. А. R. Astbury, Chief Engineer 
of the Public Works Department, Punjab, has 
received the Companionship of the Order of the 
Indian Empire. 


DRAINAGE SYPHONS ON THE UPPER JHELUM CANAL. 


The construction of the great irrigation works 
in North-West India which are now approaching 
completion, has required the solution of many 
difficult problems in practical engineering. In many 
places the canals cut across the main drainage of 
the country, and provision was therefore necessary 
for passing, under the canals, numerous rivers, many 
of which are torrential. In general these torrents 
have been carried under the canals in inverted 
syphons, of which some forty have been required in 
connection with the Upper Jhelum canal. The first 
designs were prepared in 1907, and during the next 
few years certain modifications were introduced as 
experience accumulated, but practice is now more 
or less standardised. А paper by Mr. L. V. Elsden, 
executive engineer, discussing present practice, 
has recently been published as No. 15 of the Punjab 
Irrigation Branch Papers. From this it appears 
that, in general, the culvert consiste of from one to 
ten brick and concrete barrels measuring roughly 
12 ft. by 12 ft. These openings have vertical side 
walls or piers 3 ft. thick and 8 ft. high. Тһе upper 
arch subtends 90 deg., and the bottom of the 
opening is closed by а 75 deg. invert which serves 
to distribute the load on the piers over the whole 
of the area occupied by the culvert. The number 
of openings is varied to suit local conditions, being 
proportioned on the basis that at maximum dis- 
charge the water velocity must not exceed 15 ft. 
to 20 ft. per second, nor must the water level in the 
pond formed up stream of the syphon rise to within 
lees than 3 ft. of the top of the irrigation canal bank. 
Mr. Elsden gives in his paper drawings of the 
Gurha syphon which has eight openings. In this 
case the canal over the culvert is 215 ft. wide at 
top-water level and is 9 ft. 5 in. deep. On the up- 
stream side the entry has generally been of necessity 
much lower than the natural bed of the torrent in 
question. The barrels slope down rapidly till the 
depth required below canal level is reached and then 
pass under the canal at about the normal slope of 
the torrent. This slope is generally continued for 
some distance down stream of the discharge end of 
the culvert, but where the water to be passed has 
nothing but fine silt in suspension, it has been pos- 
sible to introduce а reverse slope at the outlet end. 
In most cases, however, this is impossible, and quite 
a long outlet channel is required. This is made to 
widen out gradually so as to conform at length as 
nearly as practicable to the natural section and 
level of the torrent, at the point where 1% forms the 
natural bed of the stream. Both the bed and the 
banks of the canal are protected by puddle over the 
culvert and for а distance of 50 ft. further up and 
down stream. This puddle is 2 ft. thick and is 
supplemented by a 1-ft. layer of sandy loam. The 
banks are, moreover, made of selected material. 
They have а 14 to 1 slope on Ше water side, and ап 
external slope of 1 in 5. An appendix to Mr. 
Elsden’s paper gives detailed calculations of the 
proportions for this type of culvert, based on 
Rankine’s theory of earth pressure, but a large 
empirical element is necessarily involved in all such 
computations. 
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THE ENGINEERING OUTLOOK. 


|. Economic RETROSPECT, AND PROSPECT FOR 
1928. 


Tug absence, so far, of the usual end-of-year 
prophecies of & trade revival in 1928 should provide 
ап interesting problem for the student of crowd 
psychology. For several years past the prophets 
have been confounded, and both in 1926 and 1927 
a series of articles in ENGINEERING,* under the 
above title, attempted to provide an antidote to 
ill-considered optimism, as far as the engineering 
industry was concerned. In making a similar fore- 
cast for 1928, it may at once be said that some of 
the temporary adverse factors, though paramount 
in 1926 and 1927, have passed away. If the more 
permanent and basic handicaps of the British 
engineering industry remain, its prospects never- 
theless are more favourable to-day than they 
have been since the war. It was a comparatively 
easy task to refute the optimists in 1926 and 1927, 
owing to the very definite counter-indications which 
were present. The absence of such pointers at the 
beginning of 1928 makes our task this year corres- 
pondingly difficult. The fact that the forecasts 
of the last two years have been corroborated in 
every important particular is nevertheless encourag- 
ing, and it ia upon no less thorough a survey of the 
economic position of the industry that a note of 
qualified optimism is now sounded. 

Before proceeding to internal analysis, it will be 
desirable, as before, to consider the engineering 
group of industries as a whole in relation to the 
external economic situation. As anticipated in 
January last, there was a general quickening of 
activity in the early months of 1927, while over- 
taking the arrears of the 1926 stoppage. As antici- 
pated, this spirit was followed by a pronounced 
slackening during the summer, and a resumption 
of the pre-stoppage rate of progress in the autumn. 
At the end of 1927, it was hoped that the general 
position of the industry would be as good as at the 
end of 1925. From the available indices of activity 
this would seem to be an accurate description of the 
present state of the industry. · 

By July, the effect of the 1926 stoppage had 
already been liquidated, as may be seen from the 
official statistics of employment given in the 
following table :— 


TABLE I. Engineering, Construction of Motors, Cycles 
and Aircraft and Allied Industries, 


Numbers Numbers Numbers 

Week Ending Insured. | Unemployed.| Employed. 
July 23, 1923 ‚.] 1,115,940 192,738 923,292 
„ 28, 1924 ..| 1,080,000 133,236 946,764 
„ 27, 1925 ..| 1,100,850 122,430 978,411 
„ 26, 1928 ..] 1,100,350 176,150* 924,200 
„ 25,1927 . 1,094,150 99,763 994,387 
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* Of this number, 115,227 were wholly “ unemployed," and 
60,923 “ temporarily stopped.” 


| The above table, by comparing the numbers 
insured with the numbers unemployed at the same 
date, gives the actual number employed at these 
dates, and is free from the errors incidental to calcu- 
lations based on unemployment percentages. Тһе 
decrease in the numbers insured shows that there 
I5 still a turnover of labour on balance away from 
the industry, but it is not expected that this process 
will go much further. The decrease in numbers 
wholly unemployed to less than 100,000 for the 
time since 1921, is a milestone on the road to 
& normal post-war condition. The increase in 
employment, іп 1927 over all post-war years is also 
satisfactory though the level of unemployment has 
fluctuated considerably throughout the year. The 
indications of Table I. are that engineering has 
turned the corner. An increase in numbers insured 
and numbers employed is anticipated in 1928 with 
в decrease in numbers unemployed. 
Т ће export position tells a similar story. In 
able П., the volume, value and value per ton of 
machinery exported in recent years is given. 
Е Indication із that, the volume of exports will 
*qual to that of 1925, and the value slightly 
7) 8 
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greater. The increase in the value per ton of exports 
is an encouraging sign that machinery of British 
quality is once more becoming competitive in over- 
seas markets. 

The considerable increase in imports of machinery 
during 1927 is à more doubtful factor. It certainly 
argues an improved home demand for machinery, 
and, as will be seen from Table III., it is high-grade 
machinery with a high value per ton. 


TaBLE II.—United Kingdom Exports of Machinery. 


ү 7 
Year. Voluine. | оа $ nue per 
Tons. £ £ 
1913 .. Me 689,389 33,602,474 48-7 
1923 да 432,486 44,516,164 102-9 
1924 .. 24 463,447 44,782,900 96.6 
1925 .. T 515,901 49,053,070 95-0 
1920 .. às 475,163 45,537,756 95-8 
1927* - 512,938 19,917,668 97-4 


* Estimate based on incomplete returns. 


TABLE III.— United Kingdom Imports of Machinery. 


y 
Year. Volume. | Value. V mue per 
1913 .. m 82,769 5,960,866 72.0 
1923 .. M. 50.047 8,202,301 163-9 
1924 .. 2% 55,577 9,200,777 167.2 
1925 is 66,153 10,347,587 156-4 
1926 .. Da 73,970 11,387.302 153-9 
1927° .. _ 95,938 14,384,458 150-0 


* Estimated on incomplete returns. 


The high level and constant increase of these 
imports is а serious matter in years when, roughly, 
100,000 British engineers have been unemployed. 
It would appear that the British engineering indus- 
try does not yet supply the home requirements of 
new and rapidly developing industries, such as 
sugar beet and artificial silk, though there would 
seem to be no reason why it should not soon do so. 
On the whole, it may be concluded that the demand 
for good quality machinery both at home and 
abroad is on the upgrade, and that the present 
tendency is gradual and is soundly based on an 
upward trend of the trade cycle. 

What are the circumstances external to the indus- 
try that are likely to promote or impede this gradual 
improvement ? 1% must be borne in mind that trade 
activity in general has barely as yet regained the 
1913 level, whereas in normal circumstances it 
should by now be considerably in excess of that 
level. Since the worst years of depression, the 
strength of the upward trend of the trade cycle has 
been evidenced by its persistence in face of all diffi- 
culties with the exception of the paralysing general 
and coal stoppages. It is reasonable, therefore, to 
assume а continuance of what is a natural tendency 
in the absence of very definite adverse indications. 

At home, no predictable calamities are impending. 
Тһе visible adverse balance of trade looks as though 
it will have been, if anything, a little less in 1927 
than in 1925. Тһе Board of Trade estimates of net 
invisible exports on the other hand, may well be 
maintained at last year's figure, leaving a surplus 
equal to that of 1924 or half of that in 1923. 
The high rate of the sterling dollar exchange last 
autumn coincided with the resumption of the net 
export of gold from the United States. This may 
be а sign that the United States has almost reached 
the limit of her capacity for foreign investment out 
of foreign balances accumulated in New York. 
If American gold actually begins to flow, an іш- 
portant stimulus would be afforded to world trade 
revival. lf the flow were restricted by the Federal 
Reserve authorities raising the bank rate, as is anti- 
cipated in the U.S., it would not seem necessary 
at present that the bank rate in this country should 
be altered. Тһе Budget prospects are better than 
for some years past. Some small remissions of 
taxation are not impossible, although no reductions 
in social charges are in sight, and the burden of 
local rates on industry may well be as high ав ever. 

There is no prospect of а political upheaval, at 
least until late in the year. The general outlook 
as far as industrial labour is concerned is brighter. 
Vague and (from the labour standpoint) irritating 
discussions about industrial peace in the corres. 
pondence columns of the newspapers have made 


way for а concrete invitation from responsible 
industrialists to the Council of the Trades Union 
Congress to co-operate in seeking а solution of our 
labour problems. If а conference of this kind were 
to materialise and were to address itself seriously 
to such problems as the anomalous relationship of 
sheltered and unsheltered wages, a solution of the 
gravest— because most permanent and basic—indus- 
tria] difficulties would be in sight. 

Abroad, it is not impossible that France, after 
preparing the way in 1927 by the stabilisation of 
her exchange, will follow Belgium and Italy this 
year by returning to a gold exchange standard. 
This would be a great asset to the British engineer- 
ing industry in removing actual unfair competition, 
and still more the possibility of Ив recurrence іп 
the future. 

The gradual improvement of economie condi- 
tions in Russia promises an ever-increasing demand 
for British machinery. Іп the United States, 
opinion is hopeful of the maintenance of а high 
level of business activity, at least for the first 
half of the year, though the presidential elections 
may have а disturbing influence later, New 
Zealand, South Africa, and India all seem to be 
expanding on a sound basis, while the South 
American countries generally are progreesing. In 
spite of all her troubles, China shows some com- 
mercial resilience. 

On the other hand, Australia is likely to be a leas 
valuable market in 1928. Her financial and labour 
policy has for some time only been made possible 
by persistence of the unexampled good fortune of 
her agriculture. In 1927 severe droughts have 
applied the touchstone to а position that was 
rapidly becoming unsound and have necessitated 
restriction of credit on а scale which is likely to 
curtail business activity for some time to come. 

The most important single factor as far as 
engineering 18 concerned outside these Islands is 
likely to be the trend of events in Germany. During 
1927 Germany has steadily improved her competi- 
tive strength. Her record exports of 933 million 
Reichsmarks in value for the month of September 
were exceeded by 28 million Reichsmarks in 
October. Of this increase 25 millions were due to 
increased exports of finished goods, and throughout 
the year machinery exports have been one of the 
most buoyant categories of German finished goods 
exports. On the other hand, a labour crisis has 
arisen in the German metal industries as a result 
of dissatisfaction of the workpeople with long hours 
of work and rates of wages which are still some 
25 per cent. below those in this country. If 
this crisis ultimately develops into a dispute, 
а valuable access of orders should come to the 
British industry diverted from Germany’s grow- 
ing export trade. On the other hand, if the dispute 
is composed it is reasonable to think that it will be 
by concessions from the employers which will tend 
to bridge the gap between British and German 
engineering labour costs. In the early part of 1928 
German conditions should therefore be favourable to 
British industry. | 

No less important, however, from a general point 
of view, is the question of reparations. In Sep- 
tember, 1928, will commence the first “ normal ” 
year of the Dawes Plan in which German obligations 
will rise to the full amount of 125,000,0001. ре 
annum. The collection of this sum internally is 
no doubt within Germany's capacity, but the 
transfer of such an amount to the creditor countries 
without disrupting her financial Stability is another 
question. 

Between 1924 and 1926 Germany reduced 
her adverse visible balance of trade from the 
equivalent of 138,000,0001. to 6,000,0001. Ттапя- 
fers during these years were facilitated by the 
flow of foreign money into Germany. Хоу that this 
flow is checked, will she be able to convert an 
adverse visible balance of 6,000,0001. into a favour- 
able balance of 125,000,0001. and make possible 
the transfer of reparation payments? Between 
1924 and 1926, German machinery exports increased 
from 23,000,0001, to 36,000,0001. or by 56 per cent. 
If she is successful in the further task, it may be 
expected that a further similar increase in machinery 
exports will be witnessed. If the unaided efforts 
of the German engineering industry are insufficient 
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in the face of competition it is highly probable that 
the German Government will come again to its 
assistance as in the past, and render its competitive 
power effective. | 

To sum up, it may ђе said that indications аге 
favourable for a continued slow expansion of British 
engineering activity in the first half of 1928. There 
is no definite external reason why progress should 
not be maintained throughout the year, subject to 
normal seasonal fluctuations. In the autumn, 
however, factors may arise to retard improvement 
for the time being. Internally, it must be borne 
in mind that the six months stabilisation of wages 
arranged in July last (after the concession of 28. 
per week to time workers only), terminates in 
February. That concession when made had no 
justification in the economic position of the industry, 
nor is it easy to see that it made any contribution 
to a solution of the wages problems of the industry. 
In the event of a slow improvement materialising 
as anticipated, it may be possible to retain this 
advance at the end of the period, though it would 
not seem likely that engineering employers have a 
sufficient margin to make any further speculative 
concessions. Maintenance of the present level of 
wages rates, however, should at the worst mean 
no more than sectional stoppages, while if wise 
counsels prevail the workpeople will be contented 
for the time being with automatic increases in earn- 
ings on the existing wage rates іп the more pros- 
perous branches of the industry. 

Finally, а word is due upon the most important 
factor of all in the future of British engineering. 
The re-organisation of Vickers and Armstrong 
Whitworths has been followed recently by a partial 
fusion between these concerns. А recent announce- 
ment with regard to Beardmore's makes it appear 
that reorganisation here also is contemplated. 18 
it extravagant to see in these protracted and 
haphazard activities the first stirrings of the “ ration- 
alisation of the British engineering industry! 
The movement is long overdue, and an inconvenient 
start has been given to our foreign competitors, 
but if the task were carried through ruthlessly and 
universally it would be possible to foresee a long 
vista of prosperity and supremacy for British 
engineering. 

With this general economie background, an 
attempt will be made in subsequent articles to define 
the outlook of the more important branches of 
engineering individually. 


THE LATE MR. C. C. LINDSAY. 


WE regret to note the death, on January 2 last, 
at his home, 64, Harley House, Regent's Park, London, 
N.W.1, of Mr. Charles Coxhead Lindsay, who, for 
many years, had practised ав а consulting engineer 
in Glasgow. Of Scottish descent, Mr. Lindsay was 
born in London on December 29, 1845. He received 
his early education, first at а school in Tipperary 
and afterwards at Galway College. After leaving 
the latter institution, he became & pupil in the shops 
and offices of Messrs. W. апа А. МсОше, engineers, 
Glasgow, and, on completing his five years’ apprentice- 
ship in 1867, he again returned to Ireland to attend 
engineering classes at Queen's College, Belfast. Sub- 
sequently, he attracted the attention of Sir John 
Macneil, who invited him to join his staff. During 
the two years 1869 and 1870, Mr. Lindsay assisted 
in the completion of the Belfast Central Railway 
and works of а similar character. Не returned to 
Glasgow, towards the end of 1870, to take up а 
responsible position in the business of Меввгв. Storry 
and Smith, who, at the time, were among the foremost 
engineering firms in the city. While in their employ 
he carried out improvements at Irvine Harbour, and 
was also engaged on works in connection with the 
water supply of Kirkintilloch and Lenzie. Mr. Lindsay 
entered the employ of Messrs. Bell and Miller in 1874, 
and, while with this firm, took part in the construction 
of Salterscroft Dock, the first graving dock to be 
built on the Clyde. 

Mr. Lindsay was also responsible for the design of 
the works, at Newton, of the Steel Company of 
Scotland, and for a time acted as manager of the 
workshops of the firm. He also designed and superin- 
tended the carrying out of works in connection with 
the water supply of Grangemouth, Falkirk, and other 
towns. Later he took & leading part in the planning 
of waterworks at Pelotas, and at Rio Grande do Sul, 
Brazil. Furthermore, Partick Bridge over the Kelvin, 
and Abbey and Abercorn bridges in Paisley, were 
constructed to his designs. 


Leaving the service of Messrs. Bell and Miller in 
1884, Mr. Lindsay opened & consulting practice on 
his own &ccount. Ав engineer-in-chief of the under- 
taking, and in collaboration with ап architect, he 
designed and erected structures of steel, masonry 
and wood, and planned the water and drainage 
arrangements and roads for the Edinburgh Inter- 
national Exhibition of 1886. His designs for the 
Glasgow Exhibition of 1887 won for him the premium 
offered by the exhibition committee. Later he became 
engineer in this country to the Municipality of 
Singapore, and а considerable number of bridges, 
suited to the peculiar local requirements, were erected 
to his designs. He was also engaged for many years 
on works in connection with Singapore water supply, 
and subsequently designed bridges and other civil 
engineering works for the Glasgow Corporation. Не 
retired some years ago and came to live in London. 
During the whole of his active life, Mr. Lindsay devoted 
much of his spare time to the cause of technical 
education. Не served for many years as honorary 
secretary of the Mechanics! Institution, Glasgow, 
which was reconstituted in 1879 as the College of 
Science and Arts. Mr. Lindsay relinquished his office 
some years prior to 1886, when this college became 
one of the constituent institutions of the Glasgow 
Technical College. 

A life member, at the time of his death, of the 
Institution of Engineers and Shipbuilders in Scotland, 
Mr. Lindsay joined the Institution as а graduate 
member in 1873, and was elected to full membership 
on October 24, 1870. Не was elected an associate 
member of the Institution of Civil Engineers on 
December 7, 1880, and became а full member on 
February 22, 1887. 


THE LATE MR. A. BROMLEY HOLMES. 


Тнк death of Mr. Alfred Dickinson, city electrical 
engineer of Liverpool, which we recorded in our issue of 
December 2, 1927, has been followed at а short interval 
by that of Mr. Arthur Bromley Holmes, who held the 
same position from 1896 to 1903, when he was succeeded 
by Mr. A. Clough. Mr. Holmes, who died on Tuesday, 
December 27, 1927, after & long illness, was in fact, one 
of the pioneers of electricity supply in Liverpool and 
had also served on the City Council. 

Mr. Holmes was born on June 8, 1849, at Derby and 
received his early education at Repton. On leaving 
school in 1868, he served а pupilage of five years with 
Mr. À. Buchanan at the Britannia Ironworks, Derby, 
and was subsequently engaged for some time in the 
construction of several large engineering works for 
Messrs. Handyside and Company, also of Derby. He 
migrated to Liverpool in 1882, where he practised as а 
consulting engineer in partnership with the late Mr. 
J. C. Vaudrey, and almost at once became interested 
in a scheme for supplying the city with electricity. 
On the formation of the Liverpool Electric Supply 
Company in 1883, he was appointed its first managing 
engineer. This concern was one of the earliest of its 
kind to be established in the country, and, in addition to 
its more general work, was responsible for supplying light 
and power to the Liverpool International Exhibition 
of 1886 and 1887. Mr. Holmes also acted as consulting 
engineer to the Birmingham Electric Supply Company 
and the Liverpool District Lighting Company. 

When the undertaking of the Liverpool Electric 
Supply Company was purchased by the Corporation 
in 1896, Mr. Holmes was appointed city electrical 
engineer, retaining that position until 1903, when he 
became consulting engineer. During his term of 
office he designed the power station at Pumpfields 
and the original station at Lister Drive, and was also 
responsible for the electrical equipment of the tramways. 
On the formation of the Engineering Faculty of the 
University of Liverpool, he was invited to become a 
member and the honorary degree of Master of Engine- 
ering was conferred on him in 1907 in recognition of his 
services to that body. Іп 1914 he was elected a 
representative for the Sefton Park East ward in the 
City Council and continued to represent this constitu- 
ency until his resignation in 1919. 

Mr. Holmes was a member of the Institutions of 
Civil and Electrical Engineers and was president of 
the Liverpool Engineering Society in 1899. 


THE LATE MR. W. H. DINES. 


Mr. WILLIAM Henry Dines, F.R.S., who died on 
Christmas Eve in his house at Wallingford, Berks, 
in his 73rd year, was one of the British pioneers in the 
study of the upper atmosphere. 

Mr. W. H. Dines was born іп 1855 at Hersham, near 
Walton-on-Thames, the son of the late George Dines, 
himself a meteorologist, and represented a second 
generation of meteorologists. Moreover, both his sons, 
Messrs. J. S. and L. H. G. Dines, are well-known 
workers on the staff of the Meteorological Office. 
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After serving an apprenticeship as a railway engineer, 
Dines went to Corpus Christi College, Cambridge, was 
a wrangler of 1881, and then took up private physical 
work. He designed and constructed himself many 
instruments, including а barograph and microbaro- 
graph, a kite microbarograph, suitable for being taken 
up by kites and free balloons, but strong enough 
to leave distinct records after falling, a sunshine 
recorder and other instruments for measuring solar 
and terrestrial radiation. He did original work on 
wind pressure after the Tay Bridge disaster of 
Christmas, 1879, as member of the Royal Meteorological 
Society, of which he was President in 1901-1902; this 
Society awarded him the Symons Medal in 1914. Не 
was admitted to the Royal Society in 1905. When 
a British Association Committee for the Investi- 
gation of the Upper Atmosphere by means of Kites 
was established in 1901, Dines was appointed its 
secretary, and Dr. W. Napier Shaw chairman. Douglas 
Archibald and A. Buchan, original members of this 
committee, and Lawrence Rotch, of the Blue Hill 
Observatory, Massachusetts, and Teisserene de Bort, 
regular attendants at the meetings of those years, 
are no longer with us. Dines flew kites and balloons 
from Oxshott, from the Crinan Canal, from H.M.S. Sea- 
shore, and later from Pyrton Hill and his estate at 
Benson, Wallingford. The early work was done in 
co-operation with the International Commission for 
Scientific Aeronautics, which, since 1896, has had its 
headquarters at Straburg under Hergesell (now at 
Potsdam), and with the Meteorological Society and 
Office. Since then the Meteorological Office has become 
a division of the Air Ministry, but the work of the 
British Association Committee for the Investigation 
of the Upper Atmosphere continues, with Sir Napier 
Shaw as chairman, Mr. C. J. P. Cave as secretary, and 
the two sons of Mr. Dines as members. 


GLASGOW TRAMWAYS, OMNIBUSES AND SuBway.— 
The result of the operation of the Glasgow Corporation 
Tramways System for the twelve months ending 
May 31, 1927, shows that the ordinary income amounted 
to 2,845,2071., and the working expenses to 1,676,417:., 
thus leaving а net revenue of 668,790. After adding 
interest on investments, the net revenue for the year 
under review amounted to 743,809. After paying the 
loss in operating the Glasgow District Subway and the 
omnibuses, income tax, and all other charges, there 
was а deficit оп the year's working of 78, 6321. The 
mileage of tramway route open to traffio comprised 
130 miles of double track апа 4 miles of single track. 
According to the annual report of the Glasgow 
Corporation Tramways Committee for 1926-27 the 
total revenue, per tramway car-mile, was 16:7694., 
and the working expenses per tramway car-mile, including 
power-works cost and the amount expended on permanent 
way renewals, was 12-6554. The mileage of the routes 
served by motor omnibuses was 10-16, during the year 
under review ; the traffic revenue, per 'bus mile, was 
9.0884., and the working expenses, per bus mile, 
11:344d. The total mileage of the Glasgow Subway 
track is 13:12; the average traffic revenue per car mile 
during 1926-27, was 19-472d., and the average working 
expenses per саг mile, 22-229d. 


EXTENSIONS AT ST, Pancras GENERATING STATION.— 
Electricity supply in the St. Pancras area dates back to 
1883, when the Vestry of St. Pancras obtained an Act 
of Parliament enabling them to generate and supply 
electricity within the parish; they were thus the t 
public authorities in the metropolis to apply for, and 
obtain, such powers. The first generating station was 
erected at Regent’s Park, and the first public supply was 
given in November, 1891. In three years, the demand 
had so increased that it became necessary to erect а 
further station in King’s-road, Camden Town. Many 
additions and improvements were made to this station 
during the following years, and, in 1905 and 1906, the 
first turbo-generators were installed, which were of 
Parsons manufacture and had a capacity of 1,000 kw. 
each. Іп 1914, a 1,500 kw. Brush-Ljungstróm set was 
installed, which was the first turbo-generator of this type 
to be made in England. So satisfactory were the resulte 
that in 1919 and 1921 further Brush.Ljungstróm turbo- 
generators, each of 3,000 kw. capacity, were added. A 
7,000 kw. set of the sme type was added in 1923 and, 
to meet the ever-increasing demand, the capacity of 
the station has been further increased this year by 
a 10,000 to 12,500 kw. Brush.Ljung.tróm set, which 
was formally put into service on November 7. The 
machine generates at 5,050 to 5,300 volts and is supplied 
with steam at a pressure of 200 Ib. per square inch at the 
stop valve, superheated to а total temperature of 
688 deg. F., exhausting into а vacuum of 284 in. The 
turbine, which is capable of developing ап overload of 
25 per cent. continuously, is directly coupled to two 
alternators, having а combined output of 12,500 kw. 
All the main bearings, Michell thrust blocks, &c., are 
lubricated and cooled by means of а supply of oil under 
pressure, and auxiliary oil pots are provided, во that Ш 
the event of the failure of either of the pumps sufficient 
oil will be supplied to the bearings to enable the plant 
to be shut down. The condenser, which carries the 
turbine and alternators, is of the Brush two-flow surface 
type, and is capable of dealing with the exhaust steam 
with a constant supply of circulating water at а tempera- 
ture not exceeding 70 deg. Е. 


Jan. 6, 1928.) 


ЕМСІМЕЕКІКС. 


23 


— ä — - — m —— 


LABOUR NOTES. 


Тив industrial peace movement initiated by Sir 
Alfred Mond is the subject of а, resolution set down for 
discussion at this week-end’s meeting in Kilmarnock of 
tbe Scottish Independent Labour Party. Glasgow City 
Branch proposes that while welcoming the senti- 
menta expressed by the chairman of the T.U.C. and 
other Labour leaders on industrial peace and co-opera- 
tion, this conference is of the opinion that there can 
be no permanent peace under the present competitive 

and warns its members that unless a measure 
of control be granted, including representation on 
boards of directors, 8 right to voice in management, 
access to books and business transactions, and a 
tee of a living wage to all, no attempt at co- 
operation should be encouraged." Of several amend- 
ments foreshadowed, one would have the effect of 
limiting the resolution to a simple statement that there 
can be no nt peace under the present competi- 
tive system, and that no attempt at co-operation should 
be encouraged. Among the others is one asking the 
conference to dissociate iteelf from working-class 
leaders who use as а slogan “ Peace in industry." 


The Executive Council has given notice of a resolu- 
tion which proposes nationalisation of the coal mines. 
Its terms аге as follows :—‘‘ That this conference, in 
view of the failure of private enterprise to organise 
and regulate the production and distribution of the 
nation's coal supplies, either in the interests of the 
producers, or the consumers, declares that the time 
has now arrived when the mining industry, in all its 
departments, and the distribution of coal and by- 
producte should be reorganised under public ownership 
and control. We also demand the repeal of the Eight 
Ношв Áct; re-establishment of a seven-hours maxi- 
mum working day, and а guaranteed weekly minimum 
wage for all mine workers." Two branches propose ап 
amendment in favour of a six-hours maximum working 
day; one desires а guaranteed living wage for mine 
workers; while two propose to add the words “ without 
compensation " to the resolution. 


A living wage for all workers and children’s allow- 
ances from State funds, in respect of all children under 
14 years of age in households where the annual income 
is less than 500). a year, are advocated by the Executive 
Council, who further propose legislation enabling every 
worker to have two weeks’ holiday every year with full 
pay. 


According to the Berlin correspondent of the Times, 
the number of unemployed in receipt of relief in 
Germany reached a million during the first fortnight of 
December. The retarns show an increase in the number 
of persons in receipt of ordinary relief between Decem- 
ber 1 and 15, of 226,000, or 37-4 per cent., from 605,000 
to 831,000, and in the number of persons in receipt of 
extended benefits of 24,000, or 16-6 per cent., from 
147,000 to 171,000. The total number, therefore, 
increased in round figures by 250,000, or 33-3 per cent. 
from 750,000 to 1,000,000. The sudden increase is 
undoubtedly due, the correspondent says, to a great 
extent to the spell of severe weather, which put a stop 
to almost every form of outdoor work. Whether the 
frost 18 almost entirely responsible for it, or whether 
industrial conditions generally have also undergone a 
sudden change for the worse, it is impossible, he adds, 
Ю му, but the fact that the bulk of the latest batch of 
employed are men speaks, for various reasons, rather 
in favour of the first theory. During the same period 
yn the number increased from 1,369,000 to 

464,000, and it had not been below 1,300,000 since 


1925. The hi i 
Кыйы, 19 DM figure reached was 2,000,000 in 


ігі чеш between the Miners’ Federation of 
1 ntain and the National Union of General and 
ы Workers regarding the freedom of each to 

workers who are eligible for membership of either 
du а has been referred to a joint sub-committee 
к Messrs. Herbert Smith, A. J. Cook, W. P. 
Е мп, Т. Richards, and C. Thompson are to 
3 the Miners' Federation, and Messrs. J. R. 
bs M.P., Will Thorne, M.P., Arthur Hayday, M.P., 

Dukes, and A. I. Bailey, the Municipal Workers. 


At ute ng in London last week, the Executive 
in coni of the Miners’ Federation agreed to work 
mjunction with the Trades Union Congress in 

iti out a campaign for the elimination of non- 
anions in the coalfields. The campaign will 
this year ted in Nottinghamshire and Derbyshire early 
of the od: е miners’ members of Parliament, in view 
agreed М, nt situation in the mining industry, have 
| 2 reduction from 6501. to 6001. a уеаг іп 


я and an allowance of 10]. & year to cover 


The official organ of the International Labour Office 
states that notable progress has been made in connection 
with ratifications during 1927. Тһе total number of 
ratifications registered, including conditional rati- 
fications, has increased by 34, and is now 248. Тһе 
States which ratified the largest number of Conventions 
in 1927, were the Serb-Croat-Slovene Kingdom (twelve) 
and Belgium (five) Тће Washington Hours Соп- 
vention has been conditionally ratified by France. 
Two Conventions adopted in 1925, concerning work- 
men's compensation for accidents and workmen's 
compensation for occupational diseases, have come into 
force in virtue of the registration of the requisite number 
of ratifications. The first ratifications (by Belgium, 
the Netherlands, and Great Britain) of Conventions 
adopted in 1926 have been registered and considerable 

rogress has been made towards ratification of these 
nventions by others States. In one State—Germany 
—the ratification of the Conventions concerning sick- 
ness insurance adopted by the Tenth Session of the 
Conference in 1927 has already been authorised by 
Parliament. 


The question of the ratification of the Washington 
Hours Convention has again been discussed in the 
Second Chamber of the Netherlands States General, on 
a motion to adopt the budget of the Ministry of Labour. 
Mr. Stenhuis, the president of the Netherlands General 
Confederation of Labour, moved a resolution calling 
on the Minister of Labour to take steps to ratify the 
Convention, and to bring about complete application of 
the Labour Act of 1919, and extend it to those groups 
of workers and undertakings to which it did not yet 
apply. During the debate, the Minister of Labour 
stated that the complete application of the forty-eight 
hour week did not seem possible under existing circum- 
stances, and that it was very difficult to apply those 
provisions of the Act of 1919 which were already in 
force. As for the ratification of the Hours Convention, 
he said that if the steps which he was called upon to 
take meant proin for the revision of the Convention, 
һе was not entirely opposed to them. Тһе motion 
was rejected by 52 votes to 21. 


A manifesto recently issued by the French General 
Confederation of Labour contains an interesting 
reference to the question of rationalisation. While, 
it states, the working community accepts, in the 
general interest, the idea of rationalisation, it desires, at 
the same time, to be protected against the possible 
initial consequences of rationalisation. 1% may be 
predicted that before the new technical methods 
produce their full effect, they may cause unemployment, 
and against that danger provision must be contem- 
plated. Such provision must include aid for wage 
earners temporarily deprived of their employment, and 
the undertaking of works of public utility ; further, 
the organisation of facilities for occupational re- 
education should be undertaken as a means of assisting 
the speedy re-employment in other industries of 
labour which has become superfluous in any given 
industry. In thís connection the Confederation calls 
for the early bringing into operation of the Act 
relating to social insurance, and the completion of 
that legislation by an Act relating to unemployment 
insurance. 


The Confederation further demands: (1) Absolute 
respect for the Eight Hour Act. (2) Application to 
working women, as to working men, of the principle 
“equal work, equal pay." (3) The establishment of 
a system of holidays with pay. (4) The reorganisa- 
tion of the factory inspectorate, and the appointment 
of workers' representatives to assist in safety measures. 
(5) The ratification of the International Labour 
Conventions, and especially those concerning the 
protection of women and children. (6) The extension 
of labour legislation, including that on freedom of 
association, to the Colonies and Protectorates. (7) 
The establishment of & compulsory jurisdiction for 
labour disputes, representatives of workers and em- 
ployers being given an equal voice in the exercise of 
such jurisdiction. 


A preliminary conference between the General 
Council of the Trades Union Congress and the group 
of employers headed by Sir Alfred Mond is to take 
place in London, on Thursday next. The Worker, 
the organ of the National Minority Movement, is, 
naturally, very greatly displeased with the General 
Council for having anything to do with the industrial 

e movement. If the present line of policy 
holds," it says, the British Labour Movement will 
be converted by rapid stages into a machine to ensure 
capitalism against revolution and capitalists against 
any encroachment upon their ill-gotten gains. It 
means that the worst and greatest treachery in the 
history of mankind is about to be consummated in 
the name of ' Sanity and Statesmanship,’ and that the 
robbed and plundered wage-slaves are left to their 


— — — . — — r a — 


own resources. The rank and file have stood much. 
They are notorious for their patience and their long. 
suffering. They learn slowly. But they learn well. 
These ‘industrial peace’ chiefs count upon the blind 
loyalty of the rank and file, whom they have duped 
over and over again. But have they reckoned upon 
this blind loyalty once too often? 


The writer does not answer his own question, but 
proceeds :—“ The Minority Movement has lived 
through a year of bitter battering. It never expected 
to have an easy time, and it expects its difficulties to 
grow greater instead of less. But of one thing it 18 
certain—it speaks the mind of the militant rank and 
file. And we are reasonably confident that this latest 
move will provide just the last touch of experience 
necessary to drive the immense majority (who have 
looked on st the fight between the Minority Move- 
ment and its persecutors, but who have not spoken 
yet) right over to our point of view." “ Whatever the 
odds or consequences," the Worker declares, “ the 
deserting leaders will not be allowed to have things all 
their own way. 1618 quite conceivable that by this, 
their latest and culminating act of treason, they will 
have committed suicide by making us the majority.” 


The relations of the Lancashire cotton industry's 
employers and employees seem to have reached а 
rather critical stage, judging from the fears, which 
are finding expression locally, that manufacturers аге 
about to look for а way out of their present very serious 
troubles in the direction of а wages reduction or а 
working hours' decrease. So far, there has been no 
official intimation that such a step is impending, but 
that eventually one of these courses wi en is 
assumed by well.informed people to be certain. In 
the meantime, there are suggestions of а round table 
conference of employers and employed, to consider 
the state of the industry and discuss ways and means 
of improving it. At such a joint meeting, the employers 
would be willing, it is stated, to p before the 
operatives the conclusions at which recent investiga- 
tions have enabled them to arrive. There will be 
no threat as to reduced wages or increased hours," 
one employer informed a representative of the Press. 
„Operatives will not be asked to compromise them- 
selves in any way. They will be told how things 
stand, and invited to say what they think ought to 
be done in the interests of both operatives and em- 
ployers."' 


for the manufacturer's case for cost reduction 
is impressive. Most of these efforts to promote good- 
will in industry and bring about closer co-operation in 
production, have, however, the defect that while 


That good might come of such а meeting everybody 
is agreed, 


industry's serious state calls for immediate practical 


remedies, the problems set down for discussion are 
remote from the practical affairs of day's work, and, 
in any case, would take much too long a time to solve 


satisfactorily. The joint inquiry which the General 


Council and the Labour Party are making into the 
question of the living wage is à case in point. According 
to the Labour correspondent of the Times, it has been 
outlined as follows :—'' General conception of the living 
wage.—Present productivity in relation to the wage 
standard arrived at. Present distribution of the product 
of industry. Defects of the present system of pro- 
duction, distribution, and finance, and the problem 
of foreign markets and international competition. 
Immediate improvements in the level of wage rates :— 
(1) Changes in organisation, technique, &c; (2) the 
high wage policy and maintenance of consuming power ; 
(3) family allowances; (4) social insurance and the 
extension of socially provided income, &c. Тһе present 
tendencies of capitalism and transition forms of 
industrial organisation. Socialisation :—(1) General 
considerations, and (2) specific industries." With 
Labour’s upper circles discussing questions of these 
abstract kinds, local or sectional conferences, which 
should deal with practical affairs, are unlikely to make 
much headway. 


The Ministry of Labour states that on December 19, 
1927, the number of unemployed регвопв on the registers 
of Employment Exchanges in Great Britain was 
1,099,900, of whom 783,900 were wholly unemployed 
251,700 temporarily stopped, and 64,300 persons, 
normally in casualemployment. Of the total number 
902,900 were men, 26,900 boys, 146,700 women, and 
23,400 girls. On December 12, 1927, the number of 
unemployed persons was 1,125,223, of whom 792,118 
were wholly unemployed, 267,489 temporarily stopped, 
and 65,616 persons normally in casual employment ; 
911,063 were men, 29,545 boys, 158,397 women, and 
26,218 girls. The number of unemployed persons on 
December 20, 1926—when the figures were affected by 
the dispute in the coal-mining industry—was 1,309,739 
of whom 1,040,617 were men, 29,865 boys, 209,829 
women, and 29,428 girls. ' 
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YEAR BOOKS AND ANNUALS. 


АЦ the World's Aircraft, 1927.—Тће seventeenth 
annual issue of АП the World's Aircraft has just 
been published by -Mesars. Sampson Low, Marston 
апа Company, Limited, Overy House, 100, Southwark 
street, London, 8.Е.1. The work, which was founded 
in 1911 by the late Mr. F. T. Jane, is now edited by 
Mr. С. С. Grey, editor of The Aeroplane. As was the 
case in the previous edition, the subject matter is 
divided into four main sections. The first of these is 
entitled “Тһе World's Aeronautical It 
contains historical notes on the year’s work of each 
nation in military, naval, and civil aviation, together 
with the names and addresses, where obtainable, of 
aeronautical departments, officials, associations and 
publications. e second section includes photo- 
graphic reproductions and scale drawings of the modern 
aeroplanes of all nations; complete specifications 
and performance figures of current types are also 
given. Part three of the volume is devoted to illus- 
trated descriptions of aero-engines of all countries ; 
in the case of the more important engines, the com- 

nent parts are shown in separate views. Airships 

onging to the various countries are dealt with in 
section four. Drawings of some recent airships are 
included in this section. The volume constitutes a 
reasonably complete record of aeronautical progress 
during the past year ; Ив price is 42s. net. 


B.B.C. Handbook, 1928.—The phrase that a book 
"should be in everyone's hands" is so much the 
commonplace of the lazy reviewer that we hesitate 
to apply it to the B.B.C. Handbook, 1928, which is 
published by Messrs. George Newnes, Limited, South- 
ampton Street, London, W.C.2., for the British 
Broad Corporation, at 28. net. Nevertheless, 
it is certainly worth the study of every broadcast 
listener, or whatever the proper appellation may be, 
not so much for its technical informa on, for that 
can be obtained equally well or better elsewhere, but 
from the interesting acoount of an organisation which 
enables highly diversified programmes to be sent out 
from many stations every afternoon and evening. 
Corporation is subjected to a great deal of criticism, 
but this in itself is a sign of interest, and after what is 
set down in this book is studied, it will, we think, also 
be а sign of sympathy. The charts which show 
diagrammatically the hours during which the principal 
foreign stations are in operation, together with their 
wave-lengths and call signs, are a useful feature. An 
impressive diagram is 8 square of some 4 in. size, 
representing 65,800 hours of programmes in one year. 
In one corner of this is а, small black square scarcely 

r than a dot, a side of which representa the 
breakdown time, which works out at 0-07 per cent. of 
the whole. 


Diaries and Pocket Books.—A neat leatber-bound 
diary has been sent to us by Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2. In addition to postal and other miscellaneous 
data, it contains several pages of information relating 
to G.E.C. electrical apparatus.—A useful loose-leaf 
pocket note book has reached us from Messrs. Barford 
and Perkins, Limited, Peterborough.—A handsome 
leather pocket wallet and note-case combined, has 
come to hand from Messrs. John I. Thornycroft and 
Company, Limited, Thornycroft House, Smith-square, 
London, S.W.1.—Messrs. Oil Well Supply Company, 
Pitteburgh, Pa., U.S.A., have sent us a useful pocket 
note book, which contains tables of data and brief 
illustrated descriptions of oil-well equipment. 


Almanacs and Calendars.—Messrs. Hopkinsons, 
Limited, Britannia Works, Huddersfield, have sent us 
в monthly card calendar fitted with a date indicator. 
We have received monthly tear-off calendars from 
Messrs. The Bristol Aeroplane Company, Limited, 
Filton, Bristol; Messrs. H and Company, Limited, 
Ordsal Works, Manchester; Messrs. John I. Thorny- 
croft and Company, Limited, Thornycroft House, 
Smith-square, London, 8.W.1; Messrs. S. S. Stott 
and Company, Laneside Foundry, Haslingden, near 
Manchester; Messrs. The Liverpool Electric Cable 
Company, Limited, Linacre-lane, Bootle, Liverpool ; 
Мевагв. Dorman, Long and Company, Limited, Clarence 
House, 4, Central-buildings, Westminster, London, 
S.W.1; Messrs. Urquhart, Lindsay and Robertson 
Orchar, Limited, Blackness Foundry, Dundee; Messrs. 
Atlantic Transport Company, Limited, 38, Leadenhall- 
street, London, E.C.3; Messrs. Alfred Herbert, 
Limited, Coventry; and Messrs. John Player and Sons, 
Castle Tobacco Factory, Nottingham. Daily tear-off 
calendars have reached us from Messrs. The Cambrian 
Wagon Company, Limited, East Moors-road, Cardiff ; 
Messrs. Crossley Brothers, Limited, Openshaw, Man- 
chester ; Messrs. The Davenport Engineering Company, 
Limited, Harris-street, Bradford; Messrs. William 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN THE PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal Markets.) 
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Мотк.—Ш the diagrams, the figures plotted for tin and copper are the official closing cash quotations of 


the London Metal Exchange for fine foreign and“ 


standard metal, respectively. The prices shown for 


lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 


plates, are for ship, bri 


e and tank qualities, and those for steel rails are for heavy sections. The pig-iron 


prices, are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contente of which vary from 70 lb. to 80 lb. Тһе price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent II. each, except in the case of the diagram relating to tin-plates, іп which they represent ls. each. 


Jessop and Sons, Limited, Brighteide Works, Sheffield ; 
Messrs. Harrison and Sons, Limited, 44 to 47, St. Martin's- 
lane, London, W.C.2 ; and Меввгв. The English Electric 
Company, Limited, Queen's House, Kingsway, London. 
W.C.2. Меввгв. Liverpool Marine Appliances, Limited, 
Cunard-building, Liverpool, have sent us refills for their 
daily calendar. 


ContTracts.—Meesrs. The Brush Electrical Engineering 
Company, Limited, Falcon Works, Loughborough, have 
been awarded the contract for the Glasgow Corporation 
for ten double-deck, top-covered tramcar bodies.—Meesrs. 
The British Thomson-Houston Company, Limited, Rugby, 
have received orders for 367 electro-magnetic automatic 
control equipments for motor coaches, and 194 control 
equipments for trailer coaches, for use on the London 
Underground Railways. 


TENDERS.—We have received from the Department of 
Overseas Trade, 35, Old Queen-street, London, S. W. I. 

articulars of tenders invited by various bodies in the 

ritish possessions and in foreign countries. Further 
details and information relating to these may be obtained 
on application to the Department at the above address, 
the reference number given below being quoted in each 
case :—The South African Railways and Harbours are 
inviting tenders for the supply of 14 bar frames for 
engines, class 8, 8a, &c.; two plate frames for engines, 


class H.1 and Н.2; four rear bar frames for engines, class 
M.J.1; and two front bar frames for engines, class M.J.1. 
Tenders to reach Johannesburg by February 9. Local 
representation is,in practice, essential. Tender No. 1127. 
(Ref. No. A. X.6720).—The Town Council of Johannesburg 
is calling for tenders, to be received by February 10, for 
the supply and delivery at the New Сав Works, Siding 
No. 1067, Cottesloe, of water-softening plant for boiler- 
feed pu es. Contract No. 914. Local representation 
is essential. (Ref. No. A. X.5721). 


WHITWORTH SCHOLARSHIP AWARDS, 1927.—The Board 
of Education informs us that Whitworth Senior Scholar- 
ships, having an annual value of 2501, and tenable for 
two years, have been awarded to Mr. А. W. Morley, 8 
student at the гаросе, College of Science and Technology, 
London, and to Mr. W. Cowen, а student at Manchester 
University. Whitworth Scholarships, having an annual 
value of 1251., and tenable for three years, were awarded 
to Messrs. E. Е. Byng, Н. W. Thomas, and D. J. Fee, 
appentis at H.M. Dockyard, Portsmouth, to Mr. С. 8. 

udson, a student of the Imperial College of Science and 
Technology, to Mr. Е. W. J. Sainsbury, an apprentice 
at H.M. Dockyard, Devonport, and to Mr. H. G. Ећодеп, 
а student of the Wigan and District Mining and Techni- 
cal College. The competitors in the Whitworth Senior 
Scholarship, and in the Whitworth Scholarship Examin8- 
tions, numbered 10 and 87, respectively. Prizes, to the 
value of 101. each, were awarded to 25 unsuccessful 
competitors for the Scholars hips. 
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OPERATING EXPERIENCES WITH 
1300.LB. STEAM PRESSURE.* 
By Јонх ANDERSON. 

Тиогон the high-pressure installation at the Lake- 
side Station, Milwaukee, has been in service for 57 per 
cent. of the eleven months since it started, and 
operated continuously at full capacity (approximately 
300 per cent. of 0.8. boiler rating) for one period of 50 
days, with an improving overall plant efficiency of 4 per 
cent., certain major troubles have been experienced. 
The object of this account is to describe these troubles 
in detail for the benefit of the power industry. 


ENGINEERING. 


sq. ft. 1,300-lb. boiler and the 7,000 kw. turbine with 
1,200-Ib. admission pressure and 300-Ib. exhaust pressure 
to operate in parallel with the existing 300-Ib. equipment, 
at the Lakeside Station, whose capacity was 160,000 kw., 
it was realised that more attention to feed water purity 
was necessary. Хо scale troubles had been experienced 
with the 300-lb. boilers in the six years of their opera- 
tion, though evaporators were not employed. Owing to 
the characteristics of the lake water used for make-up, 
а 300-1Ь. boiler after operating for 5,000 hours would 
contain less than 50 lb. of scale with a maximum 
thickness of -in. No corrosion occurred, though 
the feed water was rich in oxygen. Тһе steel tube 
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greater previous to the failure could not ђе dis- 
covered. . 

Fig. 5 (А and B) shows the nature of the bulge. Like 
the others experienced later, it was about 14 in. in 
diameter and 3 in. high. 1% should be noted that а 
localised flow of metal took place. Probably 50 
similar bulges were observed altogether, and though 
some were almost adjacent in lengths of several feet on 
a single tube, no splitting or explosive rupture occurred. 
Operation for over two weeks with this kind of leakage 
present proves that high-pressure operation is entirely 
safe. 

Characteristics of Failures.—A very small hole at the 
tip of the bulge of less than gu- in. diameter apparently 


Fig 1. SERVICE & STOPPAGE PERIODS OF HIGH PRESSURE TURBINE . 
DAILY LOAD FACTOR OF 1250 LB. TURBINE SINCE INITIAL STARTING 


affords sufficient circulation to prevent further blister- 
ing. Moisture measurements in the flue gas by the 
dew point method has on many occasions shown that 
about 3 per cent. of the boiler output is lost through 


~ 


ПРАТО ДЕ 
Та | 


Ж 


= 


555 


~ 


— 
— 


Қы 
`` 


S35 
wes + 


SS 
~ 


ми M 


SS 
SS 
БАН СА БЕ Ке ВВ Я 


“SSE ч. чь чы кке T Romo o = = 


SS 


~ 


У МАО 


WS SNNN NN ox 
Ми 
WI 


ъъ) “жж a9 


ал 
SAAS 


LAR om WR 


7 


SS 


~ 


~ 


--- —— ——— 
У 


N 
N 


N 


SS 


N МИ 


SS 
SS 


2 2 


, АДА 


= 
= 
E 
= 
в 
е 
= 
% 
е 
= 
S 
x 
= 
8 
8 
= 
8 
Co 


1 


| 


— — = Au 
— — >> 
© у“ " т 
H 


я Т 
21 МЕНЕ. 
vau a ez ‘ 
"али" 
, i£ 


АА < ча 


N 
NN 
шелі == 
рй 
МА 
iL 
e 


— | 


ХХ“ 
=> 


WANN 


ъ= = = 


. -= 


, 


ЧЕ 


ААА 


DORSET 


~ 
` 
~ 


W 
SX 
SS 


a wen 


ММММ 


"——À c m Ac UA ж» ч ж ж чш - к к ж c e = == ms 


—— че = Se ч ча — ||. 
"-—— SES" Sees Hee 


А АЛ 
—— nnns «--- — 


economisers installed 
on the more recent 
300-lb. boilers have 
shown no signs of 
pitting during the 
three years they 
have been in use. 
The higher stresses 
on the 1,300 - Ib. 
boiler tubes and 
the higher tempera- 
ture of the feed 
water led to the 
decision to supply 
this plant solely with 
evaporated make-up 
from the 300 - lb. 
boilers. Thus the 
installation is simi- 
lar to one in which 
evaporators are used. 
It was thought that 
corrosion troubles 
were satisfactorily 
guarded against by 
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feed- water system 
and a steam-sealed V- 
notch meter. Тһе 
installation was put 
into service on Octo- 
ber 25, 1926. Fig. 3 
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of the high-pressure 
boiler unit. Steam 
and water cooling 
all six sides is em- 
ployed to eliminate 
heat storage 1n the 
furnace and to allow 
a very rapid reduc- 
tion in pressure and 
steam flow 1n case 
of emergencies. 'This 


the use of a closed ; 


shows the furnace | 


| replaced owing to excessive bowing. 


one opening. Тһе maximum leakage occurring at any 
one time was 2-2 per cent. Ап analysis of the scale 
near the failures showed it to be similar to that in 
other boilers. It consisted of soft, non-scale-forming 
materials cemented to the tube by hard, scale-forming 
materials. Analyses of the sediment found in the 
lower drum and of the scale collected near a failure, 
together with typical analyses of the lake water are given 
in Tables II & III, page 27. Particular attention is called 
to the low calcium sulphate content of the lake water. 

Other fin tubes near the one that failed were bowed 
away from the furnace slightly, suggesting that the 
troubles were not confined to the one tube. 

Anemometer measurements made in the furnace 
with the unit out of service showed a shortage of air 
through the front wall ports near the side walls. "This 
shortage of air was accordingly presumed to be a con- 
tributing cause of failure. Аш deflectors were there- 
fore installed to make the air flow through the front 
wall ports more uniform across the furnace width. 
Allthe tubes were cleaned, and 25 lb. of boiler compound, 
containing about two-thirds soda ash, was inserted in 
the boiler drums before the next run. How solids got 
into the boiler water was doubtful, since tests for con- 
denser leakage with the condenser shut down, its 
water box filled with lake water, and an appreciable 
vacuum оп its steam side, disclosed no excessive raw 
water leakage. 1% was suggested that dissolved solids 
in the steam make-up from the low-pressure boilers 
might become insoluble at the higher boiler water 
temperatures, but it was not until a turbine test was 
undertaken that the correct cause was discovered to 
be condenser leakage. 

To test the high-pressure turbine it was necessary 
to isolate it from the remainder of the station. Тһе 
water used was constantly re-circulated, and it was 
found that instead of make-up being necessary, some 
water had to be bled from the system. At the same 
time, electrical resistance readings indicated a 2 per 
cent. condenser leakage. These two observations 
showed that the scale found in the high-pressure 
boiler was due to this amount of condenser leakage 
into the feed water. Тће condenser responsible for 
the trouble was ofsingle pass design, with tubes 
packed at one end and rolled at the other. АП the 
high-pressure boiler feed water came from this unit. 
An adjustment of the tube packings was immediately 
commenced, but, as shown in Fig. 6, no success was 
obtained until in April, when the condenser was 
entirely repacked. During the intervening period, 
leakages from 0:5 per cent. to 1:5 per cent. occurred. 
It should be noted that scale troubles changed to 
those due to corrosion when the leakage was reduced 
from 2 per cent. to 0-1 per cent. 

After 720 hours' further operation from the start, 
making 1,600 hours in all, 10 more fin tubes had to be 
As before, the 
trouble was confined to tubes near the side walls, pre- 
sumably owing to air shortage still occurring at that 
point. Improvements in the baffling of the front wall 
were made, until the air flow was uniform across the 


Fic. 3. Furnace оғ Нісн PRESSURE BOILER UNIT. 


Outline of Experiences.—Though only 11 boiler steam flow is 240,000 Ib. per 


a ч turbine stoppages occurred in the 11 months ін 75 per cent. 
operation, several of which were necessary for inspec- 
" n, some were too long, others were for ex pensive tube 
Placements, and one stoppage of 42 days was neces- 


Му for àn air-heater change. Reference to Fig. 1,| or water leakage. 


t : à j | 
arome, indicates the periods of service and stoppages | extremity, presumably where the maximum heat trans- 


bun installation. Table I (page 27), records service and | fer occurred, due to nearness to 
ot stoppage, and boiler and turbine outputs. 
ign of the Installation —W hen designing the 285,500 | of scale on the side ехр sed 


—— ˙ = — at the bulge, where the scale 
оте PS" read before the Institute of Fuel’ ор | extruded section. Whether 
November 23 1927, Abridged. d | | the bulge or whether the 


Scale Trouble Period.—The first suggestion of tube 
trouble occurred after S80 hours’ operation, when a | 
hissing noise was heard in the furnace, suggesting steam 
An inspection showed that a front with the feeling that at least localised overheating 


thowing graphically the output of the high pressure wall tin tube near the cast wall had bulged near its upper | 


showed that the tube Was coated uniformly with in. 


radiant heat surface | furnace width. During this stoppage, 28 boiler tubes 
absorbs 60 per cent. had to be removed owing to blisters or warping. "These 
of the heat released | blisters occurred opposite the top of the first-pass 
in the furnace, Тһе | Бате, at a point where the sum of the heat transfers by 
7,000 kw. high pres- | Convection and by radiation reaches a maximum. То 
sure turbine is illus- | equalise the severity of the service throughout the 
trated in Fig. 4. The length of the boiler tubes, the battle was moved back 
two rows. The velocity of water circulation in the 
front row of boiler tubes was also increased by the 
installation of bell-mouth entrances and exits to the 
lower and upper drums, respectively. All the tubes 
| were cleaned, and the boiler was put back into service 


hour and its efficiency 


would be diminished, but that possibly more failures 
would осенг, | | 

Tube Strength Caleulations.—An attempt was made 
я to obtwn ап explanation of the cause of failures Бу 
to the furnace except | using known data of heat transfer rates and metal 
filled almost the entire | strengths at long-sustained high temperatures, and 
the ф-іп. scale caused | so to discover if the high pressure service was imposing 

thickness had been | conditions requiring the use of better metal in the tubes 


tlie burner tips. Cutting 
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exposed to the furnace. А comparison with service 
conditions at 300-lb. pressure was made, and it was 
evident that the new conditions were more exacting 
because the water temperature was 150 deg. higher, the 
stress on the metal was 50 per cent. greater, and there 
was a slightly higher temperature drop through the 
thicker metal at furnace beat-transfer rates. The 
following figures show the relative stress requirements 
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Analysis, etc., of 1,300-№. Boiler Tubes. 


Carbon si ae 0-16 per cent. 
Manganese ... 0-43 5 
Phosphorus... 0:000 ,, 

Sulphur 5: 0.036 „ 

Tensile strength .. 58,000 lb. рег за. in. 
Yield point... ЕТ ... 46,000 » 


А metal stress only 1,500 16. 


Ела. 4. Нлон-РЕЕЗЗОВЕ TURBINE. 
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inch stress. Other data of long-period tests were 


plotted (see Fig. 7), and, though these disagreed con- 
siderably, it was felt that an average curve for low. 
carbon steel would be reliable. These data indicated 


that the maximum temperature to which boiler tubing 
could be subjected without failure was 900 deg., and 
that it was not necessary that this tubing should become 
per square inch greater | red hot before blistering. . 
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Fie. 5. HianH-PRESSURE TUBE FAILURES DUE то SCALE AND CORROSION. 


of high and low pressure boiler tubes, such as those used 
at Lakeside, and а typical analysis of the low carbon 
steel employed for boiler tubes in the high-pressure 
boilers :— 


Stresses. 
Pressure 390 15. 300 Ib. 1,300 lb. 
Tubes ... ... Boiler Screen Boiler 
Thickness T .. 0-180 in. 0:205 in. 035 in. 
Outside diameter. 4 in. 4 in. 3 in. 
Stress, Ib. per sq. т.... 3, 050 2, 640 4,270 


than іп the 300-№. tubes appeared an inadequate 
explanation of the high pressure tube failures, until an 
investigation of the tensile strength of boiler tubing 
working at high temperatures over long periods was 
made. А paper read by Mr. А. E. White before 
the American Society of Mechanical Engineers showed 
that at 1,250 deg. F. а sample of low carbon boiler 
tubing failed at 213 lb. per square inch stress, and at 
1,000 deg. the data given suggested that ultimate 
failure would probably result at 3,000 lb. per square 


Results of Calculations.—Calculations covering & 


range of service conditions as regards heat transfer 
rates, velocity of water in the tubes, 
scale, indicated that а temperature of 900 deg. could 


and thickness of 


occur under actual operating conditions with scale 
Win. thick. An example of one of these calculations, 
which shows the effect of circulation through the 
tube and of scale thickness in terms of temperature 
differences, is given in Table ТУ. This table is based upon 
a heat transfer rate of 46,500 B.Th.U. per square foot, 
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а value realised in practice, and determined from the | boiler which had failed, and of fin tubes in regions where | factors of safety and tensile strength under aotual 
зтегаде transfer rate of the radiant heat superheaters | the service was severe, were found to be 20 per cent. | operating conditions. 

and reheater. These calculations, when correlated | lower in tensile strength and elastic limit than samples| The results obtained during this second operating 
vith Ше long-period tensile stre h data, show how | taken from the same tubes at places where the heat | period clearly showed either that raw water must be ex- 
factors of safety of five or more, calculated in the usual | transfer was low. Samples from the front and rear | cluded from the system and scale limited to фу -in. thick- 
manner, falls to unity or less, when calculated {ог faces of а rectangular radiant superheater element | ness or that tubes of high strength must be substituted 
atual service conditions. This analytical work may | after service at 300 Ib. pressure, showed the overheat,, | for the low carbon steel tubes exposed to the furnace. 


Fug.6. CONDENSER LEAKAGE & RESULTING TUBE TROUBLES. Fig. 7 LONG -TIME STRENGTH OF METALS АТ 


CONDENSER LEAKAGE INTO BOILER FEED WATER. HIGH TEMPERATURES. 
STRENGTH OF STEEL AT HIGH TEMPERATURES 
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TABLE I.—OPERATING PERIODS or HIGH-PRESSURE INSTALLATION. 


Date, Boiler. Turbine. Boiler Stoppage. 
P Start and. | —————— == хм ү TABLE II.— Analysis о) Scale апа Sludge. 
e Finish. Output Thousand 
Hours. | Thousand | Hours. Kw. Hours. For 
. Output: Pe а шшш» Sludge. Scale. 
1 ee 541°75 84-166 381-75 2-143 288 Burner change. 
2 11238 т cent. | per cent 
` 114225 239-5 49:05 200-08 0-947 216 One fin tube failure due to scale. Iron and alumina oxides .. aie . . 24-26 15:94 
3 A» М Calcium hydrate .. ча ха ка — 33-63 
20 26 726-25 152.36 702 · 37 3-985 192 Ten fin tubes replaced due to scale. Calcium carbonate is 2% Кк 21:46 — 
"xu Calcium silicate  .. 25 2% " — 23.06 
mi 1,195.75 | 289-1 1,178 -02 7:526 360 Ten fin tubes and 28 boiler tubes replaced due | Calcium sulphate .. Е 55 un 0-41 14:62 
5 112 - to всаје. Magnesium hydrate - = “з 8-63 6-90 
1 7 391-75 73.79 352.02 1:900 1,008 Air heater change. Tubes all right. Magnesium carbonate .. М” НЕ 2.62 1:28 
6 1125 Magnesium silicate 5% «s Ба 38:31 -- 
242! 86-25 15.99 73.13 0.462 312 One arch tube replaced due to burner mis- | Magnesium sulphate iu es Р 0.39 0:54 
7 д adjustment. Magnesium oxide .. a Ж .. 4-23 - 
Дай 142.75 23-94 111:05 0-744 168 Four boiler tubes replaced due to corrosion. Сорри oxide Е Т до 8 0.28 | ne 
“4 92 ad oxide А = 54 то -- . 
Ы то 92.25 16.98 85-58 0:585 144 Inspection, cleaned two front rows tubes. — 
9 7.7.27 Total iie 2» is ..| 100.59 99.57 
1 25 131.5 28.12 126.75 0-737 384 Cleaned all tubes. Replaced three fin and 
10 90797 seven boiler-tubes due to corrosion. 
5827 167-25 32-06 87-43 0-469 168 Inspection, tubes cleaned. O.K. TABLE IIL—Analysis of Lake Michigan Water at 
n HAN | 5146-75 | 117-5 191-23 | 1.075 216 | Inspection. О.К. Lakeside Station. 
12 12927 | 419-5 | 102- | 5 
20092 02-31 393-42 2-614 120 Inspection. O.K. Previous Anal | Samples 
NIRE ен | а of 
| Total | 4049-25 | 985-366 | 3.883-68 | 23-187 3.576 === 11.12.25. 
—ͤ᷑ — 3.1.25. | 2.9.24. | 1.7.24. 
TABLE IV.—Er | 
ТЕСТ ОР CIRCULATION AND SCALE THICKNESS IN TERMS ОҒ TEMPERATURE ПвоР. per cent. per cent. per cent. per cent. 
Sllica 25 us à ..| 0:67 055 9515 0:41 
Heat Transf Iron and alumina oxides 0.17 0.24 15 trace 
CT Conditions, Poorest, pest: Calcium sulphate.. ..| none none 1-08 1:58 
I а eee 8 Calcium carbonate „| 5:39 | 2-48 | 3-80 г. 
есі жісі (е та -- — — 6: 
а Я feet per весопд .. .. 83 1 2 4 6 8 10 12 Мат sal phate ..| 1:36 0:64 2.05 - 
Thickness of sear in ough water film, deg. F. .. .. .. ди: 100 58 за os 27 24 Magnesium bicarbonate -- = ысы 3.44 
"t EM .. ә .. $54 55 ps x к М і „| 9.45 9.73 ыш E 
тиеше drop through scale 020000000000 | ad | da | af | oat |S 1 jj аа ааа Бел agas 
Tol temperature drop betten ue ааа ns 61 01 64 6t 64 01 | Sodium carbonate ..| trace — - си 
Temperature of zh between water апа tube exterior EN 420 301 236 197 165 136 111 Sodium sulphate m m trace = = ТА 
Temperature of external tue metz i a Da e| 575 575 575 575 575 575 575 | Sodium chloride "d acus 0-62 | trace | 0-99 
Авио] maximus га tube metall 905 876 811 772 740 711 баб... rmn шайы 22 00) wm Ди iin Dias 
Actual etre. 008-епод strength z I ..| 2,500 | 4.500 | 6,000 | 8.000 8.500 | 9,000 | 9.500 | Suspended solids ..' none none — 0-35 
Factor of safety us .. .. T m ық ..| 4,300 4,300 4,300 4,300 4.300 4,300 o o oe екенин 3 
ML GE См p be = ..| 0.6 1-05 | 1:4 1-85 2:0 2-1 2.2 Total В ‚| 10-04 7-0 7-46 | 13-48 
luca: a MEME . — дар 
Тавре V.— А 
—ТВЕАТМЕМТ PERIODS. SHOWING SIGNIFICANT DATA AND RESULTS OF EACH PERIOD. The higher stress on the 1,300-lb. tubes has the effect 
| of lowering Ше maximum safe working temperature 
Treat. | Boller Water Concentration, P.P.M.* Results. 150 deg. below that of the 300-15. tubes, while the 


iy. ее сен Lu ce ы ы e ТИВ И сећа Mo rond LLL —— — | 150 deg. higher temperature of the 1,300-lb. boiler 


Period ment iti i iti 
| - | service, | Water | Minimum | water was an additional handicap. Тһе additive 
" NaOH | Ха;СОҙ | Na3HPO, №а2304 күл ли Бы c.c. litre. pu Scale. | Turbine | effects of these two factors showed that for the same 


i Solids. Capacity h ia 

— di heat transfer and water velocity conditions, metals 
1 185 2 | : _ | _ having tho same tensile strength as carbon steel, at 

A 46 0 26: 6-23 131 0-45 Yes Yes О.К Е 
1 NE 171 437 781 8-08 | 167.25 | 0-053 | № Хо 4200 |8 300 deg. higher temperature, would be necessary 
) но. 9 82 408 385 4.98 514-75 0-03 No No 6.500 |to give results equivalent to those of the 300.lb. 
ка 8 40 283 383 2.35 419-5 0-03 Мо Хо 6,400 | boiler tubes. In other words, scale $ in. thicker may 
—̃ — . ĩ˙ . — — | be allowed to accumulate in а 300-Ib. tube than in a 
* Pounds of chemical per milljon pounds feed water. 1,300-lb. one. Тһе greater thickness of metal in the 
** Not including small amounts of silica, oxides, &c. high pressure tube has the same effect as - in. of scale 
A ЕЛЕР | іп а 300-lb. tube. It was found to be essential to 
Пари in the statement that а maximum scale | metal to be one-third lower in both tensile and elastic | clean the tubes every 500 hours, unless the condenser 


means а tube In. can be tolerated, but that -in. strength. Rough estimates indicated а 200-4ер. | could be made watertight or some means of eliminating 
Lon "E 185 This agrees with practice. difference in operating temperature, the front face scale deposition could be found. | 
time test Ба ile Strength in Service.—About the ваше | having а maximum temperature between 900 deg.| The next run of 390 hours (No. 5) was made without 
tubes in ge vero prepared from the boiler, and Ап | and 1,000 deg. F. Both the boiler tubes and super- | a failure. The boiler was again cleaned, but the | 
NES mice in various parts of the installation. | heater elements indicated that annealing occurs in | succeeding run (No. 6) came to an untimely end owing | 
stress at ыы s for tensile strength to learn if lengthy | service. This temporarily lowers the tensile strength | to the failure of a riser tube underneath the arch. This | 
the m Sa mperatures had permanently weakened | considerably below the original tensile strength and | was due to high heat-transfer caused by radiation and 
Samples taken from the front and rear of the | elastic limit. This is significant when computing | unusually high convection combined. It was presumed | 
} 
| 
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that the scale had nothing to do with this failure, since 
Inspection showed the tube to be clean, while the burner 
close-by was so out of adjustment that its flame 
impinged directly on the fin tube. 


(To be continued.) 


SAFETY IN MINES RESEARCH 
BOARD. 


THE activities of the Safety in Mines Research 
Board during 1926, are recorded in the Board's fifth 
annual report, recently published.* During the year 
under review laboratory researches, apart from those 
connected with the support of underground workings 
and wire ropes, continued to be carried out in the 
temporary accommodation rented from the University 
of Sheffield. Тһе building of new laboratories оп а 
site adjoining the Applied Science Department of the 
Sheffield University is well advanced, and it is hoped 
to move into them in the early part of 1928. Тһе 
Imperial College of Science and Technology allow their 
engineering laboratories at South Kensington to be 
used for research work on methods of supporting under- 
ground workings, and wire ropes. 

The field and large-scale experiments connected 
with researches on coal-dust explosions, firedamp 
explosions, gob-fires and mining explosives, are carried 
out at the new research station at Buxton. The equip- 
ment and some of the buildings were not complete at 
the time of the report, but all essentials for carrying 
out the programme so far assigned, is already installed, 
and experimental work has n in full swing since 
June, 1926, explosives research having been started 
а year earlier. А description of the Buxton Research 
Station and its equipment has already been pub- 
lished in these columns. f 

During 1926, the scheme of co- operative research 
with the United States Bureau of Mines came into full 
operation. Dr. Thiessen, of the Bureau's Pittsburgh 
Experiment Station, worked during most of the year 
in the Sheffield laboratories, assisting in the researches 
on the constitution of coal, and Dr. Coward, one of 
the British investigators of the Research Board worked 
at Pittsburgh in charge of some of the co-operative 
researches relating to firedamp explosions. During 
the latter part of 1926, Mr. Perrott, of the Explosives 
Section of the Bureau of Mines, visited this country 
&nd had useful consultations with the staff of the 
Safety in Mines Research Board in connection with 
researches on mining explosives. Exchange of infor- 
mation between the staffs of the two research organisa- 
tions and joint experimental work continued as in the 
previous year. Dr. W. Francis was selected as the 
member of the staff for service at Pittsburg during 
1927.8. The Bureau of Mines appointed Мг. L. C. 
Ilsley, Electrical Engineer at the Pittsburgh Experi- 
ment Station, for service in England. 

The new researches commenced during the year 
1926 include work on methods of dealing with gob 
fires; on the performance of oil-immersed switch- 
gear as regards the effects of arcing under oil; the 
efficiency of miners' electric hand lamps; an improved 
form of plug and feather " method of winning coal; 
the loads carried by wood props tapered in different 
styles and the resistance of tapered wood stretcher 
bars, substitutes for timber cogs or chocks for packing, 
& comparison of quartered and round props of the 
same sectional area, the effects of wetting wood props 
and а comparison of the efficiency of home-grown and 
imported props; and on the changes that take place 
in the condition of a wire rope during service, on the 
corrosion resisting properties of special alloy steels for 
wire ropes, on the changes produced in the physical 
properties of steel wire subjected to galvanising and 
other anti-corrosive processes, on the elasticity of wire 
ropes and on electrical methods of detecting wire 
fractures and corrosion in a wire rope. А new group of 
researches, on mine rescue breathing apparatus, has 
been begun. 

Researches on the ignition of coal dust have been 
carried out mostly in the laboratory, during the period 
under review, апа experiments on the propagation of 
explosions in the new 4-ft. gallery at Buxton. A 
satisfactory method of test in the laboratory for measur- 
ing the relative inflammability of different coal dusts 
has been devised. 

Previous work abroad, and the experiments made 
by the Research Board have disclosed & rough relation- 
ship between the inflammability of & coal dust and 
its volatile matter content determined in the usual 
way. Тһе relationship suggests that the gases distilled 
from coal dust on first heating may play an important 
part in the initiation of a coal dust explosion. How- 
ever, since much of the volatile matter of coal is 


* H.M. Stationery Office, Adastral House, Kingsway, 
London, W.C.2. [Price да. net.] 
+ See ENGINEERING, vol. exxiii, page 728. 


incombustible, it is scarcely to be expected that this 
relationship can hold rigidly. The abnormally high 
inflammability of certain coal dusts may be due to the 
relatively high proportion of tarry vapours which these 
dusts have been found to yield during destructive 
distillation. With the object of investigating the 
chemical properties on which the inflammability of a 
coal dust depends, researches have been continued on 
the constitution of coal, in an attempt to separate the 
coal into its integral parts and to estimate the propor- 
tions, and study the properties, of each group of 
compounds present. It has thus been possible for 
estimates to be made of the proportions of organised 
plant remains in bituminous coals (chiefly spor exines 
and cuticles) resin and ulmin compounds, respectively. 
An important advance in the analsis of coal has thus 
been made, for each of these three groups of compounds, 
forming together nearly the whole of a bituminous 
coal, has characteristic properties. For example 
the plant remains and resins yield large quantities of 
tarry vapours on heating. This bears a direct relation 
to coal dust explosions, explaining as it does the 
abnormally high order of inflammability of certain 
dusts, which on examination have been found to 
contain an unusually high proportion of resins. 

Large scale experiments at Buxton became possible 
during July, 1926, and the chief object of the first 
series was to determine the conditions necessary to 
produce an explosion of moderate violence in the new 
4-ft. gallery ; some guide to this was available from the 
data already obtained at Eskmeals with 7}-ft. and 3-ft. 
galleries, though the new gallery differed from the old 
not only in size but by being built with pressure-tight 
jointe. With the particular coal dust then available, 
it was found impossible to produce an explosion that 
would travel more than two or three hundred feet 
when the interior of the gallery was perfectly smooth. 
By introducing one or two sets of props and bars not 
far from the point of ignition, however, it became 
possible to obtain & continued propagation of flame. 
The same result was obtained by making a small 
opening in the wall of the gallery, through which slight 
release of pressure could occur, near the point of igni- 
tion. 

The next matter on which information was desired, 
related to the effect of small percentages of firedamp 
in the air, on the inflammability of coal dust. This 
work was still in progress when the report was written. 
With a number of different coal dusts, it has been found 
that for every 1 per cent. of firedamp in the air about 
5 per cent. more incombustible dust is required to 
render the mixture incapable of propagating flame 
than when the air is free of gas. 

Progress in the researches undertaken in 1926 on 
firedamp explosions, was satisfactory. The problem 
of the ignition of firedamp by sparks from picks, or 
from rock, striking on rock, reached a point where but 
little remains to be done. It was found possible to 
cause ignition of firedamp by (sandstone) rock rubbing 
against rock ; not however by sparks thus produced, but 
by reason of the rubbing surfaces becoming sufficiently 
heated. Considerable power, however, is required, 
applied continuously at the same spot to obtain this 
result. Ignition of firedamp by sparks from picks 
could not be obtained, and it seems doubtful if such is 
possible. 

The study of explosions in closed, and partially 
closed vessels carried out during the year under review 
has been mainly in connection with the design of 
flameproof mining electrical apparatus. Experiments 
have also been made to ascertain the effect, on the 
pressure developed by а firedamp explosion, of parti- 
tions and inter-communicating compartments within 
& flameproof enclosure for mining electrical apparatus. 
Except in special circumstances, and contrary to com- 
mon belief, а greater pressure than the normal is not 
produced within an enclosure that is divided into com- 
partments. In the compartment remote from the 
ignition, however, there is always а very marked 
increase in the rate of development of pressure, such 
as may overtax the strength of the flameproof enclosure, 
and partitions, unless they are themselves flameproof, 
should be avoided in such apparatus. This work, 
except for а few confirmatory experiments, is com- 
pleted and a detailed account of it is being prepared. 

Researches on the spontaneous combustion of coal 
are being carried out in the Mining Research Laboratory 
&t Birmingham University, and by the Lancashire 
and Cheshire Coal Research Association at the College 
of Technology, Manchester University, as well as in 
the Board's own laboratories. 

At Sheffield, the researches have been directed to 
finding out which ingredient of the coal conglomerate 
is mainly responsible for the reaction with the oxygen 
of the air which ultimately results in self-heating of the 
coal. In a given coal seam, the bright portions (vitrain 
and clarain) contain а higher proportion of ulmin 
compound than the dull (durain), and are in consequence 
more avid of oxygen. 

The activities of the Support of Workings in Mines 


Committee covered arrangements for taking accurate 
measurements of the &ctual earth pressures experienced 
шеш in various parts of mine workings. А 
special steel prop fitted with & 100-ton dynamometer 
has been completed and calibrated in а testing machine. 
A lighter prop which will be more convenient for use 
where pressures are less is being made to take a dyna- 
mometer of 80,000 lb. capacity. 

A critical examination is being made by Professor 
Dixon, at South Kensington, of self-adjusting steel props 
of various types, so strongly recommended by the 
committee in their report on the East Midland Coal. 
field. Many tests have been carried out with lids, 
tapered props and stretcher-bars under varying con- 
ditions. The area of the end of the taper, it was found, 
must generally be less than half the cross sectional 
area of the prop in order to insure “ burring " and 
shortening before failure. The total amount of shorten- 
ing before failure depends on the length of the taper, 
but if the taper is made too long the prop fails through 
buckling at some weak point in the tapered portion. 
Chisel-shaped and square saw-cut tapers did not behave 
well, and their use is not recommended. When wood 
props were tested after immersion in water, it was 
found that their strength was only about half that of 
similar air-dry specimens. Although wet props, 
machine tapered, shortened an equal amount to d 
props before failing it was found that the shortening 
in the case of wet props was due to the tapered part 
bending sideways as а whole without splintering, 
whereas with the dry props it was due to burring of the 
tapered end. 

In the researches on wire ropes, two prime objects 
of the committee are to discover means of prolonging 
the life of a rope, and foretelling when risk of failure 
must be anticipated. In pursuance of the method 
adopted, arrangements have been made to obtain 
samples cut off winding ropes upon recapping at regular 
intervals, and where possible, samples of the same 
ropes before being put into service. These samples are 
thoroughly examined in the laboratory and в history 
of each rope is kept. Samples of ropes that have broken 
in service will also be obtained and examined. 

Metallurgical examinations have shown very great 
variations in the structure of the steel of the wires 
used in different layers of the same rope. Variations 
were found in the chemical composition of the wire, 
the grain size and metallographic structure produced 
during the preliminary heat treatment, the total 
amount of cold work applied subsequent to the heat 
treatment, and the rate at which it was applied. It has 
been observed that in some samples of rope the interior 
wires have been injured by pressing on one another, 
bruises being formed which under the torsion test are 
shown to make the wire unreliable. Research is needed 
to show how and when this bruising takes place. The 
committee is attempting in another investigation to 
find out how to decrease the susceptibility of wire rope 
to corrosion. The committee has the use of a complete 
wire drawing plant at the City and Guilds Engineering 
College, and wire will be made under laboratory 
conditions, commencing with carbon steels of various 
compositions. Internal corrosion has been recorded 
in ropes which have never been used. The results of 
experiments on the effect of various fibre cores on the 
corrosion of steel wires exposed to the weather seem to 
indicate that certain fibres, notably white hemp, 
accelerate corrosion considerably. 

For a study of the elasticity of ropes a special wire 
rope testing machine of 100 tons capacity, taking 4 
specimen 30 ft. long has been completed and is being 
put into service. It is proposed to test a number of 
ropes of different types of structure and of various 
qualities of wire. 


Avromatio Тов Greaser.—An appliance for lubri- 
cating the axle journals of colliery tubs with the minimum 
waste of oil was recently placed on the market by Messrs. 
Hadfields, Limited, East Hecla Works, Tinsley, Sheffield. 
This is the Edwards and Price automatic tub greaser. 
The appliance comprises a corrugated wheel, which 18 
partially immersed in heavy oil, contained in а rect- 
angular cast-iron box. This oil reservoir is furnished 
with projecting flanges, at each end, to enable the 
greaser to be bolted to the sleepers, between the rails, 
towards the side of the colliery track. The corrugated 
lubricating wheel is carried by a plate which is a mode- 
rately loose fit in the top of the oil reservoir. On the 
under side of the plate there are four studs, two at each 
end. Each of these studs rests on a helical spring encased 
by atube. On the bottom of the box four shorter studs 
are provided, in the same relative positions as those on 
the plate, to keep the springs and tubes in an upright 
position. The springs, which are compressed by the 
tub axles as they pass over the corrugated wheel of the 
groaser, ensure at all times a sufficient quantity of oil 
being transferred from the wheel to the tub-axle bearings. 
The top plate of the greaser is provided with а lid, which 
enables the greaser to be charged with oil without the 
necessity for removing the wheel. It is stated that the 
appliance has been installed in а large colliery where it is 
working very satisfactorily. 
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А QUICK-FASTENING HOSE 
CLIP 


engineering workshops, the rubber hose pipes used 
os conveyance of xn or air from the general 
supply system, are commonly held in place by means 
of clamps or clips secured by а screw. Іп some сазев 
thee are made of brass, and are somewhat heavy, 
and therefore costly, while in others simple steel press- 
ings are used, which suffer the disadvantage that 
frequent release and resetting causes the destruction 
of the threads. No matter how simple such fastenings 
mav be, their use always entails the application of some 
type of hand tool, and the expenditure of time in fitting 
which might be avoided were the screw device replaced 
by a simple lever controlled fastening. In the accom- 
panying illustrations, Figs. 1 and 2 below, such a 
hose clip device is shown. This has now been 
put проп the market by the No-Screw Hose Clip 
Company, of Abbey House, Victoria-street, London, 
8. 
As Ше illustrations show, Ше clamp consists of а 
simple curved band of galvanised steel, provided at 


one end with a series of projections for use in gripping 
the band together to forma hoop. The other part of 
the locking system consists of a pressed-steel lever 
with its fulcrum at the inner end. A short distance 
from this end two holes are provided’ for the ends of 
a steel wire hoop, which can be set against the suitable 
Projection on the other end of the band before the 
lever is depressed to clamp the whole system together 
and effect а tight coupling for the hose. The lever, 
like the wire loop, is curved to the form of the hoop, 
and thus the device has no projections once it is set, 
only the deliberate action of raising the lever can 
release the hose. This сап be done by the finger alone, 
although the pressure exerted upon the hose, ensuring 
the tightness of the joint, is so great that only the 
ction of the clip by repeated hammer-blows 
Could cause Ќа removal otherwise. 
. +he obvious advantage of the No-Screw hose clip 
В that it can be fixed or released in an instant, 
without the use of tools of any kind. Applications 
have already been extensively made to the radiator 
hose connections of many types of motor cars in 
America as well as this country, but the range of 
( sizes available, makes the hose clip suitable 
^i Че with a large range and variety of connections 
water and air in the fitting shop and elsewhere. 


ABRASIVES. 


THE mineral resources of Canada include deposits 
of numerous minerals of economic importance to the 
abrasive industry, and in view of numerous inquiries 
concerning the uses, sources of supply, preparation 
and markets of these products, an investigation has 
been undertaken by Mr. V. L. Eardley-Wilmot of the 
Canadian Department of Mines, the results of which 
are being given in a series of bulletins, of which Parts II. 
and III. have recently been published, and which deal 
respectively with corundum and garnet. 


Although corundum is supposed to have been used 
by the ancient Egyptians for carving inscriptions and 
figures on their stone monuments, it 18 only within the 
last hundred years that it has been used in granular 
form for abrasive purposes. The transparent forms 
of pure corundum which occur as ruby and sapphire 
have, however, been used from time immemorial as 
gems for jewellery, and the early Greek and Roman 
writers reveal an intimate knowledge of the physical 
properties of these stones, although they did not 
recognise them as different forms of the same mineral 
whose colouring depended on the impurities present. 
The colouring of corundum varies from the intense 
blues and reds of the gems into the opaque dull hues 
through white, grey, pink, bluish to brown or bronze 
—the most common colour being brown. The theore- 
tical composition of corundum is given as52-9 per cent. 
aluminium and 47-1 per cent. oxygen, but it invariably 
contains small amounts of impurities, such as silicon, 
iron, lime, water, etc. 16 is the hardest mineral 
known next to diamond, and is practically unaffected 
even by the strongest acids. The mineral corundum 
is generally classified into three groups: Sapphire or 
gem stone group ; Common corundum, which includes 
All those which are opaque; and Emery, a black orgrey 
black opaque massive mineral which is an intimate 
mixture of granular corundum and iron oxides, mainly 
magnetite. It is softer than corundum. 

Corundum has been suggested as & source of alumi- 
nium, owing to its high percentage content of this 
metal. The competition of softer aluminous minerals 
such as bauxite, combined with the fact that the 
corundum must be pure, and the expense of mining, 
concentration and grinding, has, however, prevented 
corundum being used commercially for this purpose. 
It was, however, used previous to 1890 as a carrier of 
aluminium in manufacturing copper and iron-alumi- 
nium alloys. 

Practically the only use for the opaque forms of 
corundum is as ап abrasive, but they are not all 
equally effective for this purpose. Тһе purity of the 
mineral is more important than its hardness, since the 
purity has a significant bearing on the presence of the 
parting planes and their spacing ; the fewer the parting 
planes and the wider the lamelle between the poly- 
synthetic twinnings, the greater will be the tendency 
for the mineral to crush into the sharp and angular 
strips necessary for abrasive action, rather than into 
flat pieces. Corundum, which may prove ideal for 
the manufacture of abrasive wheels, may, however, be 
found less satisfactory when used as a loose grain, 
since the physical properties requisite for an abrasive 
held in lace are different from one which is used 
loose. Abrasive manufacturers who have used corun- 
dums of various kinds from all over the world, have 
expressed the opinion that the clean material from 
Carlow and Raglan in Ontario is the best, but it is 
possible that the blue and white corundum from 
Monteagle, Dungannon and Methuen, which are even 
purer may be still better. Little is, however, known 
of the latter. 

Corundum is used in three forms for abrasive pur- 
poses, the clean concentrates being graded into sizes 
from 12 mesh to “Яошг” (a) grain corundum, loose, 
for polishing pue rock specimens, glass grinding and 
bevelling ; (b) abrasive paper or cloth; (с) solid 
forms, such as wheels, sharpening stones, &c. Four 
forms of wheels are made in which the bond varies, 
namely, vitrified, silicate, elastic, and rubber. The 
first-named are the most widely used, representing 
almost 90 per cent. of the manufacture, the bond con- 
sisting of certain clays, feldspar, &c., with the purest 
corundum; the mixture is baked in kilns at a high 
temperature for about 14 days. Тһе silicate bond is 
silicate of soda, and baking takes place at а compara- 
tively low temperature for about two days. The 
elastic and rubber types of wheel are made very thin, 
and are used for cutting апа for grinding out narrow 
slots in metal During 1924-26 а special aluminous 
abrasive was made in the electric furnace, in which 
natural corundum was used as а substitute for bauxite 
since the former contains twice as much alumina. This 
new materialis now being made in several abrasive 
factories in the United States, and is said to be superior 
to the bauxite product for making wheels for certain 
classes of grinding. This use for corundum is increas- 
ing; the present consumption 18 estimated at about 
1,000 tons per annum. Since it is necessary for the 
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corundum to be very pure and free as possible from 
titanium, the pure blus variety found at Dungannon, 
Ontario, would be well suited to this purpose. 

The Canadian corundum industry was first started 
in 1900, and in spite of many disadvantages such aa diffi- 
culties of concentration, preparation for the market, 
cost of transportation and finding of markets, made 
substantial and rapid progress. The market once 
established, Canadian corundum was regarded as а 
standard and for fourteen years lead the world's pro- 
duction. The industry, however, had a formidable 
competitor almost from the start in tbe artificial 
abrasives, first carborundum (carbide of silicon), and 
later aluminous abrasives or artificial corundum. 
This competition was the main cause of the decline 
which set in after the maximum output had been 
obtained in 1906-7, and which led finally to а total 
cessation of operations. Тһе main producer at the 
present day is South Africa. 

Garnets occur in a large variety of rocks all over the 
world, more particularly in gneisses and schists, and 
аге often met with in the gangue of ore deposits, or 
close to intrusive contacts of high temperature origin. 
Owing, however, to the small demand, only а few 
deposits have been developed, and consequently no 
extensive research has been made into the origin and 
methods of occurrence of garnet. Garnets having an 
attractive colour and which аге transparent, have been 
used from ancient times as semi-precious stones or for 
ornamental purposes. To-day they are also used as 
jewels in the bearings of watches, although ruby and 
sapphire are preferable owing to their greater hardness. 
For the best abrasive purposes the hardest forms of 
garnet, harder than quartz, are necessary, and when 
crushed should break into sharp angular ents. 

Over 90 per cent. of the garnet mined is used for the 
manufacture of garnet-coated papers and cloths, and 
the remainder as a lower priced material in the form of 
looge grain for polishing marble, slate and other soft 
stones, in certain sandblast operations and for surfacing 
plate glass. In America, et-coated papers and 
cloths are used in the woodworking industries almost 
to the exclusion of all other abrasives. These papers 
are also used for the finishing of hard rubber, celluloid, 
felt and silk hate, and also in the leather industry for 
scouring soles and heels of boots and shoes. Recently 
fine grits of waterproof garnet papers have replaced 
pumice in the rubbing down of varnished and painted 
surfaces, especially for automobile bodies. In the 
loose form the principal use is for surfacing plate glass, 
and in the United States several manufacturers are 
now using crude water-graded garnet in the “ fining ” 
process between the sanding and final rouge polishing 
operations. 

Garnet was first employed as an abrasive in the 
United States in about 1880, when it was used as a 
coated abrasive and became of commeroial importance. 
The New York mines are now the world's leading 
producers, and up to the present the highest grade 
&brasive material has been obtained there from 
laminated crystals or boulders of red garnet. Former y 
Spain was а comparatively large producer, but the pele 
pink rounded crystals found in alluvial deposits in 
Almeria are inferior to the American mineral, and when 
erushed do not yield the full range of sizes required, 
consequently the production has dwindled almost to 
vanishing point. Although the use of garnet is іп. 
creasing in Europe, its employment is much less than 
in America, possibly owing to the high price, and to the 
extensive use in Europe of chalk flint, which is abundant 
in England and France and so much superior to the 
American flint, as to be almost equal to garnet in ite 
abrasive qualities. Probably the consumption of 
garnet in England does not exceed 2,000 tons per 
annum. The U.S. production is about 8,000 tons per 
annum. In 1924, when garnet was first mined in 
Canada, about 1,200 tons were exported. 


THE CHARLES C. LINTHICUM FoUNDATION.— The Dean 
of the Faculty of Law of the North-Western University 
School of Law, McKinlock Campus, 357, East Chicago- 
avenue, Chicago, Illinois, U.S.A., has informed us that 
the Charles C. Linthicum prize of 1,000 dols., and a 
bronze medal, and two sums of 100 dols. each, as second 
prizes, will be awarded to the authors of the best essays 
or monographs, submitted by March 1, 1929, on the 
law of Scientific Property." This subject embraces 
questions relating to the granting of a quasi-patent right 
to the discoverer of a principle of science, or, in other 
words, the extension of the patent or copyright laws во 
as to recognise a right, on the part of the discoverer of 
a scientific principle, to some share of the profits that 
may accrue to an inventor, who makes use of that 
discovery, and thus obtains a patent. The law has, 
hitherto, not recognised such а right. To be eligible for 
the award, the author must be, at the time of submission, 
а member of the Bar, a registered student in а recognised 
law school, or a patent agent in the United States or in 
any other country. Full particulars regarding the 
Foundation may be obtained from the Dean of the 
Faculty of Law of the North Western University School 
of Law, at tho address given above. 
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ORE EXTRACTION BY ACID FERRIC 
SULPHATE AND AERATION. 


THE extraction of oxidic and sulphidic ores of 
Copper, zinc, lead, silver and gold by means of 
sulphuric acid has long been used, to some extent, 
in the neighbourhood of sulphuric-acid works and 
in other localities where the acid can be obtained 
at a moderate cost. As these complex ores frequently 
contain some iron, iron sulphate Iso f d 

| P was also forme 

during the leaching. The presence of this sulphate 
being found to promote the lixiviation, ferric sulphate 
was itself tried or added to the sulphuric acid. On 
the other hand, the sulphuric acid was replaced by 
the sulphur dioxide from roasting furnaces. In 
laboratories satisfactory results were obtained, not 
only with oxidic ores, but also with partly roasted 
sulphides and with the sulphides themselves. In the 
works, however, the processes were found to be 
inefficient. The oxidation of the 80» by atmospheric 
oxygen was very slow and the regeneration of the iron 
sulphate difficult. 

There were, moreover, other troubles, much more 
annoying to the works manager than to the chemist 
in the laboratory. The sulphates, which were to 
dissolve the ores, also attacked the iron and copper 
pipes, especially when hot, and the risk of persistent 
corrosion of pipes and leakage rendered it difficult to 
get new processes tried out. One of the recent trials 
was made by the Cananea Copper Company in the 
State of Sonora, Mexico. There, compressed air was 
heated to 200 deg. to 400 deg. F. in order to hasten 
the oxidation of the slightly-acid solution of ferrous 
sulphate used as leaching agent. The oxidation, 
however, still remained slow and wasteful; in one 
test, 1,200 times the theoretical amount of air was 
supplied to the extractors. The complex chemical 
reactions have occupied the attention of many eminent 
chemists since Schónbein's studies (1839) of oxidation 
and ozone. The manifest possibilities of the uso of 
ferric sulphate аз solvent recently induced the 
United States Bureau of Mines to take up the problem 
in their experimental stations, and а patent was 
taken out on behalf of the Bureau in the name of 
Mr. E. S. Leaver, one of the investigators. The account 
of the research,* which also deals, in particular, with 
the important problem of aeration, once more 
emphasises the neccssity of maintaining proper 
conditions in all cases of more or less reversible 
reactions. 

When a mixture of sulphur dioxide and air, not too 
rich in SO,, is passed through a solution of ferrous 
sulphate, FeSO , or other ferrous salt, both the ferrous 
iron and the dioxide are oxidised simultaneously in 
approximately equivalent proportions, so that ferric 
sulphate Fe, (504), forms the end pragluct, according 
to reaction (1): 2 FeSO, + SO, + О, = Fe, (80)).. 
This reaction (1), it is found, takes place exclusively 
when the gas mixture is supplied in small bubbles at 
not too rapid a rate. When the iron oxidation has 
reached а steady state, sulphuric acid is also formed 
according to equations (2): Н,О + SO, + 30, = 
H,SO, and (3): Fe, (50,), + SO, + 2H,0 = 2 FeSO, 
+ 2 H,SO,. Reaction (1) can be made to take place 
alone, to the exclusion of reactions (2) and (3), until 
99 per cent. of the iron has been oxidised. Air alone 
would be far too slow а reagent, and SO, alone would 
favour reaction (3). Тһе dioxide and the ferrous iron 
seem to induce mutual oxidation. 

In the first experimental apparatus, the ore pulp 
and the hot roaster gas (SO, and air) were fed into 
opposite ends of а revolving horizontal SO, drum 
constructed of laths. Afterwards, vertical or hori- 
zontal glass tubes or cylinders, closed at each end 
by screw clamps, were used for the study of the 
reactions, the gas entering through perforated rubber 
tubing at the bottom of the tube. The column 
aerators, afterwards used, were of similar type. Initial 
acidity of the solution proved disadvantageous. Тһе 
various catalysts tried—mangancse dioxide, chromic 
sulphate, potassium fluoride, sodium nitrate, and 
nitrous gases—did not appear very promising. Little 
is said about impurities ; in the leaching of copper ores, 
aluminium and zinc, for example, would be impurities, 
but the real impurity difliculties, as a rule, only become 
apparent in works practice. Warm solutions are more 


active than cold, but temperatures of 40 deg. C. 


should not be exceeded. Тһе bulletin fully discusses 
the proportions and concentrations of the chemicals, 
and the section on engineering aspects gives & good 
summary of the conclusions arrived at in tho three 
experimental stations which, it should be noted, are 
situated at different levels; Berkeley (California), at 
300 ft.; Tucson, at 2,386 ft.; and Douglas (both in 


* The Ferric Sulphate-Sulphuric Acid Process, by 
Oliver С. Ralston, with a chapter on Producing Small 
Bubbles of Gas in Liquide by Submerged Orifices, by C. G. 
Maier. Bureau of Mines, Bulletin 260, Washington: 
Government Printing Осе, [Price 30 cents.] 
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Arizona), at 4,000 ft. above sea level. No attempt is 
made, however, to describe commercial apparatus 
suitable for the processes. | 

Ап oxygen efliciency of 25 per cent. was realised 
when 5-ft. column aerators were used; with 10-ft. 
columns, the efficiency could be raised to 65 per cent. 
The ratio of sulphur dioxide to oxygen in the roaster 
gas should be 1 SO,: 2-75 O,, with bubbles of 1 mm. 
diameter, which were generally found to be the most 
efficient, during the period of iron oxidation. Large 
bubbles, of 10 mm., required a ratio of 1 SO% : 40 O2. 
Still smaller bubbles, of less than 1 mm., might be 
preferable if they could be produced with smaller 
expenditure of power, since they would permit the 
height of the aeration columns to be reduced, and 
also allow of rapid rates of working ; almost any size 
of bubbles proved more efficient than fine sprays of 
the solution in the gas. Тһе space velocity should be 
&bout one volume of gas (0:5 to 1:5) per minute per 
unit volume of solution. As regards the gas pressure, 
three components should be considered : hydrostatic 
head, capillary head, апа friction head. Іп а 10-ft. 
column, the pressures involved in forming 1-mm. 
bubbles from holes of 0-118 mm. diameter at 21-8 deg. 
C. and at the rate of 500 cub. ст. of gas per minute 
per litre of solution were :—Hydrostatic, 4-33; capil- 
lary, 0-42; kinetic, 0-18; total, 4-93 lb. per square 
inch. But the kinetic pressure might easily rise to 
10 Ib., depending largely upon the diaphragm through 
which the gases to be bubbled are forced. Of the acid- 
proof materials tested for this purpose, perforated 
sheet rubber, pierced with needles, proved best, though 
it hardened in long use. Canvas used in flotation 
processes was not so satisfactory ; small-mesh canvas 
would give small bubbles, but the bubbles tended to 
coalesce to large ones. "Thin sheet lead can be per- 
forated by needles, but the holes formed are too large, 
unless the sheet is rolled out afterwards. This applies 
also to wire cloth. Тһе spacing of the holes should be 
about 10 times the orifice diameter. The power 
required for the aeration is an item, but it amounts 
only to a very small fraction of the power used for 
the ore crushing and conveyance. 


The difficulty of finding non-corrosive materials 
for these processes is only mentioned in one para- 
graph of the bulletin. It is said that glass, vitrified 
clay forms certain woods, hard rubber, Durocloth (an 
impregnated wool fabric) and Monel metal, can be 
employed satisfactorily. Bakelite, Vitreosil, sulphur 
concrete, and mastic also seemed suitable. 

Although Mr. С. С. Maiers account of his 
comprehensive investigation of the problems of gas- 
bubble production takes up half of the 122 pages 
of the report, further experiments are desired to 
decide whether it will be necessary, as it appears at 
present, to use aeration apparatus for the oxidation 
differing from that in use for ore flotation. He 
starts his theoretical considerations from Tate’s 
researches (1864) on the magnitude of liquid drops fall- 
ing from capillary tips and the recent modifications 
of Tate's formule. One misses, however, reference to 
F. M. Jaeger’s work on the determination of the 
molecular surface energy of liquids at high and low 
temperatures, by the method of bursting bubbles. 
Малег estimates the sizes of his bubbles by various 
methods. When the volume of the bubbled gas is 
known, the size of the bubbles can be determined by 
counting the number of bubbles escaping from a 
submerged orifice in unit time. This counting is 
dificult when more than three bubbles are produced 
per second. Stokes’ law, which was not found to be 
applicable, and electrolytic conductivity measurements, 
were other methods, the latter especially for measure- 
ments of very small uniform bubbles. Photography, 
under magnification, of the bubbles produced in a 
special bubble cell proved to be the easiest and 
most instructive method. It was then seen that 
the bubble, under a certain gas pressure, would form 
at the top of a cylindrical stem, the length of which 
increased with the gas pressures, and would become 
irregular with high pressures. Much, however, 
depended upon the condition of the tip, as Jaeger 
observed. 

Тһе orifices are, of course, much smaller than the 
bubbles, orifices of 0-118 mm. giving 1 mm. bubbles 
as already stated. Glass would be the ideal oritice 
material. In some agitator acrators of flotation plants, 
large bubbles are broken up by being drawn into 
the vortex of an impeller rotating in the liquid. For 
oxidation, long contact between the bubble and the 
liquid is desirable. Maier, therefore, constructed shear 


bubblers, in which the gas is projected tangentially 


through the oblique perforations of the walls of a 
perforated tube, so as not to rise vertically at once. 
He also constructed a type of grid shear bubblers, 
in which the grid consists of horizontal, closely- 
spaced pipes, perforated in the horizontal plane ; 
the gas escapes through these holes in a direction at 
right angles to the Ном of the liquid. "These, and 
other devices, are still under trial. 
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CATALOGUES. 


L4fts.—A new catalogue dealing with electric lifts 


for passengers or goods is to hand from Messrs. Herbert 
Morris, Limited, Loughborough. The frame is constructed 
on its own foundation, placing no load on the building. 


Silencing Lifts.—A circular illustrating their method 


of insulating lift frames from buildings, especially concrete 
buildings, to prevent the transmission of noise, is to hand 
from Messrs. Marryat and Scott, Limited, 40, Hatton- 
garden, London, E.C.1. 


Telephones.—A new switchboard for small installations, 


of five to forty-five stations is now made by the Relay 
Automatic 
House, Strand, London, W.C.2., and particulars of it are 
given in в catalogue received. 


Telephone Company, Limited, Marconi 


Petrol Engines.—A small descriptive catalogue of 


petrol engines of 2, 3, 4 and 5 brake horse-power for 
stationary, semi-portable or portable mounting, is to 
hand from Messrs. Blackstone and Company, Limited, 
Stamford. Prices and a general specification are given. 


Condenser.—A detailed description of the Mirrlees 


Delas-Ginabat surface condenser, for land and murine 
service has been issued às & special catalogue by the Mirr- 
lees-Watson Company, 
Glasgow. Data are given for three tests at large power 
stations. 


Limited, 45, Scotland-street, 


Вай and Roller Bearings.—The Hoffman Manu- 


facturing Company, Limited, Chelmsford, Essex, have 
issued & catalogue illustrating a number of machines 
in which their ball and roller bearings are fitted, the 
selection being made to show the variety, in loads and 
speeds, of the purposes to which the bearings are 
applicable. 


Electric Motors.—A detailed description of a new light 


weight traction motor is given in a special catalogue 
issued by the English Electric Company, Limited, Queen’s 
House, Kingsway, London, W.C.2. We have also received 
the September issue of the company’s Journal, containing 
matter dealing with outdoor substations, instrument 
transformers, and high-speed circuit breakers. 


Welding Electrodes.—Electrodes for welding cast iron 


and steel, supplied in coils or in bundles of straight 
lengths, and in five diameters from in. to + in., 
are listed, with prices, in а leaf catalogue received 
from Messrs. Verdon, Cutts and Company, Limited, 
87, Fargate, Sheffield. ‘These olectrodes are composed 
of a metal core, a layer of flux and a metal sheath. 


Electrical Machinery.—Tho A. E. G. Machinery and 
Apparatus Company, Limited, 131, Victoria-street, 
London, S. W. I, have issued a leaf catalogue of the 
Buchholz protection for transformers, and have also 
sent us а copy of their journal containing articles on 
transformers, super-tension transmission lines іп Ger- 
many, the inter-connection of supply systems and other 


subjects. 


Steam Fittings.—A catalogue of steam and water 
fittings and apparatus, fully illustrated with dimensions 
and prices, is to hand from Messrs. British Steam 
Specialities, Limite l, Fleet-stroet, Leicester The four 
sections deal, respectively, with valves rd pumps, steam 
and water fittings, tubes and pipe-fitting tools, and 
heating and ventilating apparatus. These headings are, 
however, inadequate, and must be taken to include all 
the pipes, valves, instruments and tools required to 
complete steam and water lines, as well as apparatus 
such as pumps, boilers and radiators. There is an 
extensive index and the catalogue is strongly bound. 


Heavy-Fuel-Oil Engines.—We have received а cata- 
logue from Messrs. Davey, Paxman and Company, 
Limited, Colchester, describing the vertical and horizontal 
heavy-fuel-oil engines recently introduced by this firm. 
The information given is exceptionally full and well 
illustrated, and is usefully reinforced by а discussion 
of therelative advantages of the four-stroke and two-stroke 
cycles. The engine is а cold.starting one of the former 
type with a spring-injection device of the Blackstone 
model, a Paxman-Lentz quick.acting exhaust valve, 
and independent low-pressure fuel pumps. Тһе valve 
gear is very clearly described, and the section devoted 
to the general features of the design demonstrates the 
high degree of accessibility attained in the engine. Ке- 
ports of tests, а detailed specification, and tables of over- 
all dimensions complete the account. The vertical 
engine is made in 32 sizes, from а single cylinder engine of 
25 normal brake horse-power to а six-cylinder one of 
900 brake horse-power, the guaranteed fuel consumption 
being 0-47 lb. and 0-40 lb. per brake horse-power рег 
hour, respectively. Тһе range of the horizontal engines 13 
somewhat fuller, there being 53 sizes, with brake horse- 
powers ranging from 6 to 600. Descriptions of acces- 
sories, such as ап exhaust-heated oil filter, self-starter, 
and air compressors, also find & place in the catalogue. 


LAUNCH OF THE M. S. Kina Jonuw."—During Хо. 
vember last, Messrs. Harland апа Wolff, Limited, 
successfully launched, from their South Yard at Belfast, 
the motor cargo vessel King John, which they are 
building to the order of the King Line. The ship. 
which has а straight stem and a cruisor stern, 13 the 
fourth of nine motor vessels at present building at 
Belfast for the same owners. She is constructed to 
comply with Lloyd’s 100 A.1 class, and her inain dimen- 
sions aro: length, 400 ft., breadth, 54 ft. 6 in., and depth. 
34 ft. 8 in. The propelling machinery consists of в set 
of Harland-B. and W. six-cylinder, four-cycle, single- 
acting Diesel engines. АП the engine room and deck 
auxiliaries are electrically driven, 
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FIXED AT THE CIRCUMFERENCE. 
Ву Н. CagRINGTON, D.Sc. 


И Ira plane elastic plate is bent, it will be evident 
that there must be strains in the middle surface, 
which are consequently additional to the bending 
strains, if the surface is not developable. As the 
theory of Poisson takes account only of the bending 
strains, the question arises regarding limitations 
in this theory due to the influence of these addi- 
tional strains. Тһе results of a research of some 
importance in this connection have been published 
by P. T. Steinthal,* now Mr. P. T. Petrie. This 
was conducted on mild steel plates, 12 in., 18 in. 
and 24 in. effective diameter, and from about 
} in. to } in. thick, subjected to uniform pressure, 
and either freely supported at the edge or bolted to 
flanges, but not between flanges. Curves were 
plotted showing the relation between the pressure 
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and the central deflection, which showed that in 
some cases the relation was not linear as given by 
Poisson’s theory and Grashof’s formule, but that 
the deflection increased at а decreasing rate as 
hi pressure increased. In the cases of plates bolted 
: this шау have been caused by variations 
ot the edge conditions with increase of pressure, but 
in the other cases was undoubtedly owing to the 
influence of strains in the middle surface which was 
S ав а possible reason. Regarding this re- 
: reh, however, A. Morleyt stated the experi- 
ents appear to me, when analysed, to point to at 
fast à comparative confirmation of Grashof's for- 

mule for deflection.” 
ave the results of another research, published 
re months later by W. J. Crawford; on plates 
ш. effective diameter, and about 25 in. thick 


fixed 36 the edge, it was concluded that Poisson's| 


t . 
о applied. Curvature, however, was evidenced 
vith *W cases in the lines connecting the pressure 
5 deflection, but this was not attri- 
e the influence of strains in the middle 
The general theory has been given by A. Féppl,§ 
* Ey - 
| bee page 785 val, Xci, page 677 (1911). 
+ А 
Тод, У Soc., Edin., vol. xxxii, 348 (1911-12). 
| Voilesungen ii technische Mechanik Bd. 5 (i907). 
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HE DEFLECTION OF FLAT PLATES |J. Prescott* and A. E. H. Love,t but only compara- | equation, which is 


tively simple problems have so far been rigorously 
solved. A method of obtaining-approximate solu- 
tions to more difficult problems has been given by 
J. Prescott. 

The results now published were obtained with a 
view to determining experimentally more precisely, 
the effect of strains in the middle surface, and the 
approximate ratio of deflection to thickness at which 
Poisson’s theory ceased to apply. The same plate 
was used throughout the experiments. This was of 
annealed mild steel 0-625 in. thick and about 
26-5 in. diameter. It was first machined and ground 
to 0-5 in. thick, and after a series of experiments 
had been done was reground to 0-4 in. thick. 
Proceeding in this manner, the thickness was 
successively reduced 
by 0-1 in. until it was 
0-1 in. and was finally 
reduced to 0-05 in. 
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The method of fixing the plates, applying the 
pressure and measuring the deflections, is shown in 
Fig. 1. With the aid of a lens it was found possible 
to measure the height of the pointed end of the 


lever to 555 in., and thus to read deflections to 
] 


105.500 in · The deflections were measured at nine 


equally-spaced centre dots along а radius of the 
plate, so that the distance between conseoutive 
dots was 1 in. А series of readings were taken 
corresponding with each dot, from which curves 
were constructed showing the relation between the 
pressures and the deflections, and also the shapes 
of the bent plates. Тһе zeros before and after 
each series of readings were invariably found to be 
identical. In a few cases a 5 to 1 or a 2 to 1 lever 
was used. 

For the thickest plate the pressures were read 
by а pressure gauge from about 30 to 50 Ib. per 
square inch. In all other cases either mercury 
columns, mercury U tubes or water columns 
were used. | 

In comparing the results with Poisson's theory, 
it was found necessary to begin with the general 


* Phil. Mag., vol. xliii, page 97 (1922). 

+ The Theory of Elasticity (1927). 

$ Applied Казисиу (1924). See also Lord Rayleigh, 
The Theory of Sound, vol. i, art. 89 (1877). 
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where E апа с are Young's Modulus and Poisson's 

ratio respectively, t the thickness of the plate, w 

the deflection at radius r, p the pressure, and B 

and D constants. If the constants are determined 


а" dw : 
from the conditions w — Io 0 at r = a, where а 


is the radius of the plate, the equation of Grashof 
results. This equation could only be used for the 
thinnest plate, as the slopes at the edge of the 
other plates were not zero owing to the edge effect 
and a slight tilt in the fixings when the pressure 
was acting. For the other plates the constants were 
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determined from the conditions w = o at r = а ап | 
0 —w,atr--a, Equation (1) then becomes 


= (a2 —'r2) J $\1— 02) (a? — r3) p w 

w = (ай im PULO me тазара 

In calculating values of w from this equation, 
values of w, as given by experiment at a, = 8 in., 
i. e., 1 in. from the edge of the plate, were used. 
This method takes account of any additional 
deflection analogous to the deflection due to shear 
in beams if this is of the form K (a? — r2) where 
K ва constant.“ Young's Modulus and Poisson's 
ratio for the material of the plate were found to 
be E = 29.15 x 106 Ib. per square inch and с = 
0-251 respectively. 

The results for the centres of plates 0-5 іп. and 
0-4 in. thick obtained by experiment and calculated 
by equation (2), are plotted in Fig. 2 and are closely 
represented by two pairs of parallel straight lines. 
A slight curvature in the points is, however. пойсе- 
able, which was probably introduced by the edge 
effect —that is, a yielding between the lower edge 
of the top flange and the plates. This effect was 
determined in the case of plate 0-4 in. thick. For 
the maximum pressure of 30-6 Ib. per square inch 
the central deflection by experiment was 0.02275 in., 


* ENGINEERING, vol. cxxiii, pages 343 and 494 (1927), 
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and by Grashof’s equation, where the slope at the 
edge was taken as zero, it was 0-0189 in. There 
is therefore a difference of 0-00385 in., or 20-4 рег 
cent., to be accounted for. Of this, 1-06 per cent. 
was, owing to the additional deflection, due to 
shear,* and 4-64 per cent. to the tilt of the flanges. 
This latter was determined by attaching two rods of 
different, lengths vertically to the inside edge of the 
top flange, and measuring the motions of the tops 
of the rods with Martens' extensometer. The 
remainder of the difference, which is 14-7 per cent., 
is attributed to the edge effect. Тһе additional 
deflection, due to shear and to tilt of the flanges, 
was found to be proportional to the preesure, 
but if the additional deflection due to the edge 
effect, varied with the pressure, a slight curvature in 
the points, as shown in Fig. 2, would result. This 
would evidently be present both for the experimental 
and calculated pointe but would be leas noticeable 
for the thinner plates, where the pressures were 
smaller and deflections greater. 

Referring again to Fig. 2, Poisson's line for the 
plate 0-3 in. thick coincides almost exactly with 
the experimental results up to a central deflection 


w of about 0-03 in., or = = = where a definite 


deviation is noticeable. For the plate 0-2 in. 
thick the agreement between Poisson and experi- 
ment is again very close up to w = about 0-02 in., 


or * „at which curvature in the experi- 


t 10 

mental resulta begins to be evidenced. Тһе curves 
for the plates 0-1 in. and 0-06 in. thick are shown 
in Fig. 3, and it will be seen that curvature in the 
experimental resulta is pronounced. 16 is difficult 
to determine from these curves when deviation from 
Poisson's line is first noticeable; this has, however, 
been given from the results on plates 0-3 in. and 
0-2 in. thick. For plate 0-1 in. thick and the 
maximum pressure of 2.39 lb. per square inch 
the experimental deflection was 0-0782 in., whereas 
Poisson's equation gave 0-1025 in., or a difference 
of 31 per cent. In the case of plate 0-05 in. thick 
and the maximum pressure of 2-06 Ib. per square 
inch the respective deflections were 0-143 in. and 
0-653 іп., or an excess by Poisson's theory over 
experiment of about, 357 per cent. 

In applying Prescott's method, there are diffi- 
culties if work is done on the plate at the edge as 
the pressure increases. This was the case in all 
the experimente, owing to an increase of slope at 
the edge of the plates as the pressure increased, 
except those on the plate 0-05 in. thick, where 


ihis was negligible. For the conditions w — се 
u == 0 at т = a, where и в the radial displacement 
Prescott's method gives 

w , 2(23—9¢) / в ) 
3(1— s?) t 219 (7 


at; P. 16 

“Е 
where w is the central deflection. From а соп- 
sideration of this equation it will appear that if 
is small so that the second term on the right-hand 


side is negligible, Grashof’s equation for the central 
deflection resulte. This term takes into account 
the strains in the middle surface. The curve 
given by the equation for the plate 0-05 in. thick 
is shown in Fig. 3, and it will be seen that agreement 
with experiment is very close. For the maximum 
pressure of 2-06 lb. per square inch the experimental 
deflection was 0-143 in., and equation (3) gives 
0-140 in., or a difference of only 2-1 per cent. 

Considering equation (3) the ratio of the second 
term on the right hand side to the first is 


(23 — 902) (1+ o) (>) 


56 t 
If 7 is 10 this is about 0-46 per cent. and if 


7 is about 0-15 it is 1 per cent. It will be noted 


that the ratio is independent of the radius of the 
late. 

Ы In Fig. 4 curves are given showing the relation 

between the pressures and the deflections 1 in. 

from the edge of the plates or at 3 of the radius. 

In considering these for plates 0:3 and 0-2 in. 

thick, it will appear that curvature has definitely 


А. Е. H. Love. The Theory of Elasticity, art. 3100. 
(1927). 
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+ (3) 
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begun when 7 із ү. For plate 0:05 in. thick 


and a pressure of 2-06 Ib. per square inch, the 
defleotion by experiment was 0-0149 in., whereas 
Poisson's theory gives 0-0286 in. or а difference of 
92 per cent. | 

Curves showing the shapes of the bent plates 
are shown in Figs. 6 and 6. Referring to Fig. 5, 
the curves for plates 0-5 and 0-4 in. thick refer 
to the maximum pressures applied. Those for 
plates 0-3 and 0-2 in. thick refer to pressures lees 
than the maximum where the influence of strains 
in the middle surface is not noticeable. 

In Fig. 6 all the curves refer to the maximum 
pressures applied to the plates. Those from Poisson’s 
equation for plates 0:3 and 0-2 in. thick are further 
removed from the experimental than the oorre- 
sponding curves in Fig. 5. These were obtained by 
increasing the ordinates of Poisson's curves in Fig. 5 
in the ratio of the pressures. Poisson's curve for 
the plate 0-1 in. thick deviates considerably from 
the experimental, and only а portion of it is shown. 
In the сазе of plate 0-06 in. thick the curve used to 
determine the maximum deflection by Prescott’s 
method is shown in Fig. 6. Thisis the same shape as 


0-04 0-08 042 0-16 


0-03 0-04 


0-02 0-04 0-06 0-08 
0 


Deflexion (In.). 
0 
0-01 0-02 
0-01 0-02 


0 


14.8) 


given by Grashof's equation, i. e., by Poisson's theory 
where the slope at the edge of the plate is zero. It 
should be noted that in applying Prescott's method 
an equation for the shape of the bent plate has to 
be assumed, but it is only necessary for this to be 
reasonably similar to the actual shape for the method 
to be effective. Тће actual shape lies somewhere 
between that used and а spherica) surface. 

In addition to the preceding results, the lowest 
frequencies of lateral vibration of the plates were 


TABLE I. 


Number of Vibrations per Second. 


of a light bell-crank lever, with the short arm in 
contact with the centre of the plate. The long arm 
was provided with a short pointer, which was placed 
in contact with а drum revolving аб known speed. 
When the plate was struck, а wavy line appeared 
on the drum from which the lowest frequency could 
be calculated. The results are given in Table II, and 
it will be seen that there is à pronounced increase 
in the frequency as the ratio of central deflection 
to thickness increases. 

When this reaches 2-48 the increase in frequency 
is 172 per cent. Ап experiment on the plate 
0-1 in. thick gave the frequency as 150 for а, ргев- 
sure of 2.345 lb. per square inch and a ratio of 
central deflection to thickness of 0-77. This is 
an increase of 29-3 per cent. There are, of course, 
more satisfactory methods of determining frequen- 
cies, but the results serve to indicate that strain 
in the middle surface has a marked influence. 

From а consideration of all the results the 
following conclusions can be drawn for circular 
elastic plates fixed at the circumference and deflected 
by uniform pressure :— 

(1) If the central deflection exceeds ту of the 
thickness, Poisson’s theory ceases to be applicable, 
because of the influence of strains in the middle 
surface. This is of special significance in the case 
of thin plates, where central deflections comparable 
to, or greater than, the thickness are possible, with- 
out exceeding the elastic limit of the material. It 
is also probably of equal significance in some cases 
of the bending of thin ourved plates or shells. 

(2) Prescott’s approximate method for deter- 
mining the central deflection gives results which 
agree very closely with experiment. 

(3) If a plate is deflected by air pressure, the 
influence of strains in the middle surface causes 
an inorease in the frequencies of lateral vibration. 
This becomes marked as the ratio of central deflec- 
tion to thickness increases. 

The writer is indebted to Principal B. Mouat 
Jones, D.S.O., M.A., for permission to perform the 
research. He is also indebted to Mr. J. M. Kellord 
for assistance in determining the frequencies of 
vibration, and to Messrs. Metropolitan-Vickers 
Electrical Company, Limited, for the care taken in 
grinding the plates. 


THE HENRY Saxon SNELL PRIZR.— The secretary of 
The Royal Sanitary Institute, 90, Buckingham Palace- 
road, London, S. W. I, informs us that eight essays, 
including one from India, have been received in connec- 
tion with the 1927 competition for the Henry Saxon 
Snel] prize. The subject set was ‘‘ Sanitary Accommo- 
dation, Appliances, and Fittings for Hotels and Flats, 
with Suggestions as to Proper Placing, Arrangement, 
Ventilation and Lighting, particularly where there are no 
External Walls іп which Windows can be Placed." The 
prize of 50 guineas and the Silver medal of the Institute 
have been awarded to Mr. H. H. Clay. 


NATIONAL ASSOCIATION оғ WATER Овевв.—Тһе aim 
of the National Association of Water Users, Limited, 
is to foster a spirit of reasonableness into the adminis- 
tration of water undertakings. The Parliamentary 
agents of the Association scrutinise all proposed new 


Water Bills and Provisional Orders, and, during the year 


Thickness. 

In. Experiment. Calculated. 
0-05 60-0 59-6 
0-1 116-0 119-0 
0-2 235-0 238.5 
0-3 338-5 357-5 
0-4 447-5 477-0 
0-5 536-0 596-0 

TABLE II. 
Pressure Central Deflection | no ог vibrations 
Lb. per 8q. In Thicknes per Second. 
0 0 60 

0-424 1-46 114 

0-642 1.79 133.5 

0-859 2-05 144.5 

1-075 9-94 153 

1.400 2-48 163 


determined. This was done by ear, with the aid 
of tuning forks, а siren, and monochord. The 
results are given in Table I and compared with 
those obtained by calculation.* Тһе density of 
the material of the plate was 0-284 lb. per cub. in. 

It will be seen that for thickness beyond 0-2 in. 
the experimental frequencies are appreciably less 
than the calculated. "This is probably owing to 
the edge effect, which would cause the effective 
radius to be greater than the inside radius of the 
flanges. 

In the case of plates 0-05 in. thick, the frequencies 
were further determined when the plate was deflected 
by air pressure. These were obtained by means 


е Phil. Mag., vol. i, page 1261 (1925). 


ending September 30 last, clauses were re-drafted, at the 
suggestion of the Council of the Association, in two of 
the Bills promoted by prominent water authorities. 
This re-drafting was done in order to give greater рго- 
tection to occupiers of premises. Variations were also 
made, at the suggestion of the Council, in seven of the 
Provisional Orders. The Parliamentary agents are now 
perusing prope’ drafts for the 1928 session. The annual 
report of the Association for the year ending Septem- 
ber 30, 1927, states that the оробой committee has 
drawn up а brochure respecting the work of the Associa- 
tion. Copies of this brochure are obtainable from the 
Secretary, 46, Cannon-street, London, Е.С.4. | 


ELECTRIO DRIVING IN ALLUVIAL Мппма.—А dredge 
for use in the excavation and raising of alluvial TA 
is at ргевепі being constructed by Messrs. Cammell L ird 
and Company, Limited, for the Kamunting Tin Mining 
Company, Malaya. The electrical pti paron which is 
being supplied by Messrs. Metropolitan- Vickers Electrical 
Company, Limited, Trafford Park, Manchester, includes 
transformers for power and lighting circuits on the 
dredge, and 15 motors, developing in all about 550-h.p., 
for the e machinery. Three-phase, 50-cycle current 
will be supplied at 2,200 volte, by means of a subme 
cable, from the Company’s own power-house, and the 
transformers, which are oil-immersed and _ self-cooled, 
will give a 440-volt, 3-phase supply for the works, and 
a 110-volt, single-phase supply for lighting. The motors 
are mainly of the slip-ring induction type. The Де 
have been supplied by Messrs. Crofte, Limited, of Brad- 
ford, and the main pumps, by Messrs. W. Н. Allen, Sons 
and Company, of Bedford. 
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Materials and Design in Turbo-Generator Plant. By О. 
LascHe, Translated from the Third Edition by А. L. 
Мұшахвү, D.Sc., M. I. Mech. E., and W. RoxLAN DS 
СооРЕВ, A. M. Inst. C. E., A. M. I. E. E. Edinburgh and 
Lon jon: Oliver and Boyd. 1927. [Price 24s. net.] 

Tus supposed antithesis between theory and 
practice is much less frequently insisted on to-day 
than it was when Rankine chose it as the main 
theme of his famous inaugural address. Whilst 
there are still fields of work in which the engineer 
has to depend almost wholly on past precedents, 
and on his intuitive knowledge of mechanics, the 
rapid development both of the electric generator 
and of the steam turbine was made possible solely 
by the fact that adequate if incomplete theories 
of electricity. of thermodynamics, and of elasticity 
were at the service of the designer. Nevertheless, 
a deep and difficult gulf stands ever between the 
teachings of the text book and the production of 
satisfactory machinery. It is easy to calculate 
the ampere-turns required to generate a given 
magnetic field, or to measure off an adiabatic heat- 
drop from a total heat-entropy chart, but the 
construction of either generator or steam turbine 
involves an enormous number of problems for which 
experience alone is capable of providing the appro- 
priate solution. 

In every new departure it almost invariably 
happens that precautions are taken against con- 
секађје dangers, which in the end prove to be 
either negligible or non-existent; whilst others, 
totally unexpected and unprecedented, arise to 
distract or abash the unfortunate pioneer. More- 
over, these unanticipated troubles arise often most 
erratically. Out of a whole batch of similar 
machines one alone may be affected, and it is often 
very difficult or even impossible to discover any 
satisfactory explanation of the irregularity. 

In process of time facts accumulate, sufficient to 
show the designer what to avoid; and thus, as any 
novel manufacture matures, experience tends to 
become increasingly important, and in some cases 
a stage is reached in which it becomes all sufficing 
for present needs. 

This uninspiring condition of affairs is still 
lar from attained, either in the heavy electrical 
trades, or in steam turbine engineering; and 
even thirty years ago the experience gained by 
Sir Charles Parsons was probably of more value to 
his licencees than would have been the complete 
Маде to them of the controlling patents. 

The great merit of the late Dr. Lasche’s work on 
the materials and design of power plant is that it 
records the actual experiences of the Allgemeine 
Elektricitats Gesellschaft in the manufacture and 
operation of turbo-generators having an aggregate 
output of over seven million horse-power. This 
company built its first turbine in 1903. The rating 
was 500 kw., and the speed 3,000 r.p.m. To-day 
we have machines running at the same speed 
but developing 20,000 to 25,000 kw. Dr. Lasche 
notes that but ten years ago, three machines 
would have been provided to give such an output 
at 80 high а speed of rotation. The consequent 
‘ving in weights and costs have been extraordinary, 
and going still further back, to the days of the re- 
oe Dr. Lasche states that power for power 
d weight of the modern turbo generator is only 
e cae that of its predecessor. There has 
de been a gain in reliability, whether comparison 
а! и With these reciprocators or with the 
i 8 па turbine units. Ав compared with the 
din : : е theoretic factor of safety has been 
ra ie but the actual factor of safety has been 
21 М 5 One claim may, perhaps, ђе 
9 or the old reciprocator. It was certainly 
than impressive in appearance to the lay eye 

| че the simple smooth lines of its successor. 

Е act. it is often difficult to see at а glance whether 
1005 unit is at work or at rest. | 

he high centrifugal stresses developed in certain 

à steam turbine have made necessary the 

of somewhat complex problems in the 

tical theory of elasticity, and the mathe- 

Powers of the designer have been further 

y the necessity of guarding against critical 
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designer has great advantages over the merely 
skilled computer. Many of our turbine engineers 
can now estimate by eye the probable stresses in 
turbine wheels and the likelihood or otherwise of 
trouble from disc vibration. 

Ав regards the stress question, it has to be noted 
that in actual practice discs are much stronger 
against centrifugal stresses than calculation would 
indicate. At the 1913 meeting of the British Asso- 
ciation Dr. Stoney mentioned а case in which а 
wheel designed to run at 5,000 r.p.m. was by 
accident speeded-up to $8,000 r.p.m. Тһе bore 
stretched + in., yet no hesitation was felt in simply 
bushing it and setting it to work again. An even 
more striking experience is recorded by Dr. Lasche. 
Owing to the sticking of valve spindles, due to dirt, 
two 20,000 kw. machines attained a speed of 
3,000 r.p.m., which was double that for which 
they were designed. Аз one result the bore of 
one of the discs was increased by 13 mm., and in 
another case the enlargement was 3 mm. Хо 
disc burst, however, and after various minor 
repairs the two units were set to work again and 
were still running satisfactorily at the date at 
which the author wrote. 

Faulty material may occasion a burst, and 
Dr. Lasche records a case of a bad smash of a 
de Laval wheel, which broke up into large frag- 
ments, in spite of being provided with & thinned 
breaking section under the rim. Subsequent 
examination showed that the metal was of poor 
quality near the centre of the disc. 

In spite of his interesting experiences with turbine 
discs, which led to the conclusion that the tan- 
gential stresses at the bore of a disc do not continue 
to increase when the elastic limit is passed, Dr. 
Lasche expresses himself as opposed to the 
practice of boring heavy turbine and generator 
shafts. He gives a diagram showing how the 
calculated stresses are increased by the presence 
of the hole, and observes that the making of this 
hole “ із at the expense of an artificial weakening 
of the shaft which is out of all proportion to any 
guarantee which may be obtained against possible 
faults." In view of the experiences cited above, 
this conclusion seems to have little basis in logic. 
This, it may be remarked, is not the only 
instance in which the author appears to confuse 
calculated stresses with strength. If shafts and 
rotors are not to be bored, diameters should 
be kept small so as to reduce the risk of bad 
forgings. As an additional precaution against 
these Dr. Lasche devised a heat test in which the 
shaft was slowly rotated whilst being warmed up 
to 300 deg. C., or the case of a generator rotor to 
150 дер. С. Under this treatment the shaft distorts, 
but if sound only to some few hundredths of a 
millimetre. Large distortions indicate either 
internal stresses or the presence of flaws. 

Thin shafts such as Dr. Lasche recommends are 
subject to the drawback that they have low critical 
speeds. To secure stiffness, therefore, they must 
be kept short, and this necessity has often led to 
the use of exhaust ends of very indifferent design. 
Two undesirable examples are represented in Figs. 
178 and 179 of Dr. Lasche's book. To a large extent 
the difficulties due to the use of slender shafts 
can be eliminated by adopting two or three casing 
machines, the prototype of which was the famous 
1,000-kw. turbine supplied to Elberfeld by Messrs. 
Parsonsin 1900. After long and devious wanderings 
in the wilderness of single-casing machines, even 
Continental impulse-turbine builders have been 
driven to this device. In part, this retum to 
previous practice has bcen necessitated by the 
demand for higher efficiencies, and in part by the 
rise in steam temperatures and pressures. 

A very valuable and instructive section of 
Dr. Lasche's treatise is devoted to discussion of 
blading, and in particular of root forms. From 
a purely mechanical standpoint the best root form 
is probably that originated by Rateau. and developed 
further by the Metropolitan-Vickers Company. 
In this case the root straddles the edge of the disc 
and is secured by riveting. Most turbine builders, 
however, fix their blades in slots machined in 
the edge of the dise, and Dr. Lasche describes 
in detail how the present form of groove and 
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At the outset the roots were made with a re-entrant 
angle. Тһе next step was to round this angle 
off, and finally even certain of the external angles 
of the root have also been rounded. It is not 
quite clear on what basis of experiment or experience 
this last modification has been founded. It is, 
of course, common knowledge that in close bend 
tests of а square bar the risk of a crack is greatly 
diminished if the edges of the bar are slightly 
rounded off, but there seems no close analogy 
between the strains developed in this test, and 
those to which а turbine blade is subjected. | 

Dr. Lasche expresses himself as strongly adversé 
to impact tests in which the specimen is broken at 
а, single blow, and maintains that tests in which the 
metal is fractured by а succession of moderate 
blows give a better indication of the practical value of 
the material. Probably this view will not be uni- 
versally admitted, though there have been com- 
plaints that the ordinary notched bar test is too 
drastic, and that it exaggerated departures from 
homogeneity, which it was claimed, were of no 
practical significance. 

Dr. Lasche was one of the pioneers in testing 
high-speed bearings, and was the author of a very 
valuable paper on this subject, published during the 
year 1902 in T'raction and Transmission. Additional 
experiments in which speeds have been pushed up 
to 600 metres per second are described in the work 
under review. Here also are illustrated the various 
forms of bearing tried by the A. E. G. before they 
ultimately adopted the now standard pattern of a 
simple spherically-seated bush, moderately short 
in comparison with the journal diameter and with- 
out oil grooves. The lubricant is fed in at one side 
at the parting between the upper and lower brasses 
and escapes on the opposite side. Some of the early 
patterns of bearing bush illustrated by Dr. Lasche 
were water-cooled, but arrangements of this kind 
are now discarded, and the temperature is kept down 
by the provision of an ample supply of cooled oil. 

In the new series of experiments, pressures and 
temperatures were measured in both top and bottom 
brasses. It was found necessary to omit the 
usual white metal lining and to run the journal 
directly on the cast-iron surface. The load was 
accordingly taken off the bearing during the time of 
running up, во as to avoid scoring of the journal. 
The experiments showed that under certain condi- 
tions quite high pressures might be developed at the 
upper and nominally unloaded brass, an observation 
which is quite in accord with the theory of Osborne 
Reynolds, and, as would be anticipated from this, 
the phenomenon was only observed when the 
clearance between bush and journal was very smell, 
say about 0-5 mil. per inch of diameter. With 
double this clearance the oil pressure developed at 
the upper brass was always small, but, with the 
smaller clearance, pressures as high as 140 lb. per 
square inch was observed. Some firms allow as 
much as 4 mils per inch of journal diameter. Тһе 
disadvantage of large clearances is that there 
may be some vibration in starting up a turbine. 
This is due to the fact that the running position 
of the journal differs from the standing position. 
The journal has to climb to the running position and 
may, during the process, slip back repeatedly 
before finally attaining the steady state. 

The journal used in Dr. Lasche's experiments 
was 200 mm. in diameter by 400 mm. long. In 
some of the tests made the lower bush was scraped to 
а fit over about one-third of the total circumference. 
The heating effect was very distinctly greater with 
these scraped fits than when the bush was simply 
bored a few mils. larger than the journal Та this 
connection a distinction should be drawn between 
high speed and low speed journals. Scraping to а 
fit is actually detrimental in the first case; whilst 
it may be highly desirable in the other, for reasons 
which Reynold's theory has made obvious. As in 
the 1902 experiments, the friction over quite а 
large range was found to be independent of the 
total load. | 

One of Ше most serious problems with which 
the early impulse turbine builder was confronted 
was the discovery of a satisfactory blading material. 
Like other builders, the A.E.G. tried allov steels 
containing 25 per cent. and 30 per cent of nickel, 
and, as was discovered also by others, found that 
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іп certain machines this material appeared to be 
excellent whilst in others of exactly the same 
design it failed &o disastrously as to lead to its 
complete abandonment ав а material for turbine 
blading. The erratic behaviour of these particular 
alloys has never been satisfactorily accounted for, 
but is probably due to segregation. 

Dr. Lasche has a number of very useful notes on 
boiler and condenser practice, and emphasises the 
necessity of employing only pure feed water in 
modern high-pressure boilers. This requirement, 
as is well known, has led to the adoption of auto- 
matic detectors of condenser leakage based on the 
fact that a solution has always less electrical 
resistance than pure water. 

A number of highly interesting micrographs (some 
in colours) are included amongst the 363 illustrations 
in the volume. Owing to the use throughout of a 
highly loaded paper full justice is done to all the 
photographs reproduced. Throughout the text are 
scattered extracts from the standard rules of the 
A.E.G. for shop practice and plant operation. 

Engineers generally are much indebted to the 
translators for rendering into English a work of 
such great practical value, and of a type which is 
somewhat rare. Practitioners seldom have either 
the time or the inclination to write treatises, and 
the departure cannot be too warmly welcomed. 


The Design of Merchant Ships and Cost Estimating. By 
ALEXANDER Kari. London: Crosby Lockwood and 
Son. [Price 36s. net.] 

IN addition to the care which the author has 
exercised in the preparation of this work, he has 
supported his effort by embodying many contribu- 
tions by authorities on the various phases of his 
subject. The general chapters on the layout of 
designs for the plainer classes of vessels will give 
good guidance to students, and especially to those 
who have had little experience in practical ship- 
building methods; во far as the experienced 
designer is concerned, it is generally found that, 
once having established а quick workable system, 
he is unwilling to depart from it, unless very 
sweeping improvements are brought to his notice, 
and it might fairly be said that, apart from con- 
densing some of the original tables (i. e., the present 
freeboard tables), the author has not succeeded 
in introducing anything new. Іп passing, it might 
be said that the author's formule for steel weights 
by coefficients may not be the most reliable, par- 
ticularly when comparing vessels of different pro- 
portions. The volume deals almost exclusively 
with the design of cargo and oil carriers, tugs and 
icebreakers, and only touches on passenger vessels 
in & very perfunctory way, by stating the deck 
areas and volumes required by various nationalities, 
and by reprinting Mr. Lovett's quick method of 
arriving at approximate floodable lengths for 
water-tight subdivision. 

A table of block coefficients for high-speed vessels 
.of usual proportions is given for speed-length ratios 
from 0-9 to 1-8, and it is observed that both block 
and prismatic coefficients are reduced in practically 
straight lines throughout the range. Тһе figures 
are not in accordance with present practice at the 
higher range, where the author suggests that the 
block and prismatic coefficients should be 0-306 and 
0-531 respectively ; it would be interesting to learn 
the genesis of the table, considering that experi- 
mental results show that а prismatic coefficient 
“0-66 would result in a considerable reduction in 
resistance ; the fuller form would undoubtedly give 
& more seaworthy vessel. In some respects the 
author's views on certain details are not quite in 
line with present practice; for instance, he states 
that Lloyd's Register has fixed à maximum length 
for cargo oil tanks of 28 ft.; this length has been 
increased to 30 ft., since the introduction of the rules 
which were revised in 1922. 

Again, & student might gather from the intro- 
ductory paragraph that а vessel having а length- 
depth proportion exceeding 13-5, must have а. 
bridge for 50 per cent. of the length in order to 
comply with Lloyd's requirements. 16 would have 
been much better if he had warned designers of the 
penalties attached to excess proportions unless а 
.long bridge is fitted. Тһе remarks regarding the 
selection of timber for decks also call for correction, 
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to the procedure to be followed in making tests of 
this kind, particularly in regard to the proper 
methods of using the instruments with the object 
of avoiding the inherent defects previously alluded 
to 


and those with experience will be surprised to read 
the statement that Oregon pine is seldom used іп 
this country owing to Ив high cost without special 
advantages over other grades of timber." 

When discussing the methods of “ breaking-out " 
& new design, the author refers alternatively to the 
trial and error and the equation " method, and 
states that the former is much quicker, but it may be 
necessary to adopt the latter when the problem 
involves special features not covered by data; it is 
probable that the former would be the better under 
such circumstances, and that view seems to be 
borne out by the number of corrections the author 
has found it nefessary to make to his first deduction. 
Some of the tables given are somewhat misleading, 
particularly that on page 40, which gives data for 
cargo vessels of different types and sizes ; column 2 
is for а vessel with single deck and poop, bridge and 
forecastle, and of 8,890 tons d.w., and column 4 is for 
a single-decker with shelter deck, of 9,250 tons d.w. 
The invoiced steel for the former is given as 605 tons, 
more than the latter, and as that difference cannot 
be due to the type of vessel, the author should 
have given some precise information, so that the 
table would be of some use to the reader. 

These are only a few of the many criticisms which 
can be directed against the volume, but a close 
reading of the work shows that very considerable 
application has been given to its preparation. 
Mr. Kari has, we think, attempted to deal with too 
many subjects in one volume, and the work does 
not give any lead in the matter of cost estimating 
beyond enumerating some of the items (and their 
possible weights) which are associated with a ship 
and its equipment. 


The book constitutes not only а very complete 
review of the position of the subject up to date, 
but contains much original matter, which renders 
it a great advance on anything previously 
attempted. 


THE WESTERN PORTS OF THE 
NORTH ATLANTIC. 


By Ввуззон Cunninanam, D.Sc., M. Inst. C. E. 
У.—Тне Port or Boston. 


Іт is almost exactly 300 years since the city and 
port of Boston came into existence, officially at any 
rate. In its early days, the settlement was known 
by the name of Tremont, or Trimountaine, from the 
triple peaks which were observed across the Charles 
River. In the records of the Company under the 
command of Governor John Winthrop, who came 
over with the King’s charter to establish a govern- 
ment under it in Massachusetts Bay, there is an 
entry that at a court held in Charlestown on 
September 17 (N.S.) 1630, it is ordered that 
Trimountaine shall be called Boston." And Boston 
it has been ever since. 

It is now one of the more important cities, and 
more particularly from the present point of view, 
one of the more important ports, of the United 
States. Until quite recently, in the value of its 
foreign trade, it ranked next to New York, but. of 
late years, for various reasons, it has ceased to 
maintain this position, and certainly in regard to 
weight of goods, it has fallen somewhat in rank, 
mainly on account of the relatively low amount of 
its export traffic, the cause of which will be con- 
sidered later in this article. 

The Harbour and its Approaches.—The harbour 
includes all tidewater lying within a line drawn from 
Point Allerton to Point Shirley, and comprises an area 
of about 47 square miles, exclusive of the islands. 
The entrance between the two points mentioned is 
about 43 miles wide, and the distance from the line 
joining them to the Charlestown Navy Yard, by 
way of the navigable channel, 35-ft. deep, is about 
73 miles. This depth, as also those given in the 
succeeding paragraphs, refers to the level of mean 
low water as a datum. 

President Roads, a deep-water anchorage atea, 
lies at the entrance to the Outer Harbour, and is 
the common centre to which the main entrance 
channels from the sea converge. Тһеве channels are 
three in number. They are as follows :— 

(1) Broad Sound North Channel leads from Broad 
Sound to President Roads from the north east. It 
has been dredged to а depth of 35 ft., for а width 
of 1,500 ft., and is now in course of being deepened 
to 40 ft. for a width of 900 ft., which is increased at 
the entrance to 1,100 ft. It is well marked by 
lighted buoys and by beacons. 

(2) Broad Sound South Channel leads from Broad 
Sound in a south-westerly and westerly direction. 
It has а depth of 30 ft., and а width of 1,200 ft., 
and is well marked by buoys and lighted ranges. 

(3) The Narrows is the channel leading into Boston 
Harbour from the south-eastward, between Boston 
Lighthouse and Lovell's Island on the north east. 
and Point Allerton, St. George's Island and Gallups 
Island on the south west. It has been dredged to 
а depth of 27 ft. for a width of 1,000 ft., and is well 
marked. 

Minor entrance channels consist of the Hypocrite 
Channel, with а depth of 18ft. ; the Nubble Channel, 
with а depth of 15 ft.; the Black Rock Channel, 
with à depth of 9 ft. ; and the Scalpin Ledge, with 
a depth of 8 ft. 

The Inner Harbour.—The Main Ship Channel of 
Boston Harbour, as will be seen from Fig. 1, 
which is а plan of the port and inner harbour, 
extends from the President Roads to the upper 
end of the Navy Yard at Charlestown. This 
channel has a depth of 35 ft. at mean low 
water, and a width of 1,200 ft. It was originally 
dredged up to the lower bridges across the Charles 
River, Mystic River and Chelsea Creek, and іп а 
recent survey it was found that the depth of 35 ft. 


Mechanische Schwingungen. 


Ву J. GEkIOER, D. ENd. 
Berlin: Julius Springer. 


[24 marks.] 

THE whole subject of Mechanical vibrations in 
engines and machinery, governors, toothed gearing, 
shafting, motor vehicles, steamships, bridges, foun- 
dations, and buildings is here treated in a remark- 
ably thorough and exhaustive manner, and is so 
skilfully handled that some portions of the book 
forms remarkably interesting reading.  Hitherto 
the literature bearing upon the subject has been 
almost entirely mathematical, and the treatment 
far from complete. The book commences with а 
general discussion of the theory of vibrations, and, 
although he does not hesitate to employ mathe- 
matics of a rather high order, the author shows that, 
fortunately, most of the problems arising, and 
especially those of practical importance, can be 
followed, &nd even the required numerical results 
obtained, with little more than an elementary 
knowledge of mathematics. He also shows that 
for the practising engineer graphical methods may 
in some cases be substituted with advantage, and 
he introduces & graphic treatment of his own which 
is likely to be much appreciated in this respect. 
He, further, lays great stress on the value of 
experiment and actual measurement in confirming 
the calculated results, and even goes so far as to 
recommend, in addition, the cultivation of an 
engineer's natural faculty of observation for 
detecting vibration and suggesting methods for its 
suppression. 

The effect of external forces in damping out 
oscillations is dealt with, and the behaviour of 
materials under repeated and alternating stress is 
considered in the light of recent research. In 
Dr. Föppl's alternating torsion testing machine for 
this purpose, to and fro oscillations are imparted 
under control of à water brake at а rate equal to 
the natural period of vibration of the specimen. 

Not the least useful part of the work relates to the 
application of the theory of vibrations to the working 
parts of measuring instruments, and the limitations 
of the voltmeter, ammeter, galvanometer, indicator, 
tachograph, seismograph, torsiograph, &c., are 
discussed from this standpoint. A detailed and 
well-illustrated description of a number of such 
instruments follows, the torsionmeter, vibrograph, 
tachograph, extensometer (including the Fereday- 
Palmer stress recorder), receiving particular 
attention. 

The chapter on the experimental examination of 
vibrations, and of resulting failures, is especially 
interesting, and much valuable advice is given as 
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Mexican Petroleum Company's wharf, 3 mile 
above Chelsea- street Bridge. From this point to 
the head of navigation at Revere, the channel has 
been dredged to 83 ft. below low water and is 150 ft. 
wide. Тһе usual limit of draught for vessels using 
the lower end of the river is 24 ft., and for the upper 
end, 15 ft., this being used chiefly by coal barges. 
Island End River is а tributary of the Mystic 
River. 1% has been dredged by private firms to a 
depth of 26 ft. and а width of 140 ft., from its 
entrance for a distance of 500 yards, and to a depth 
of 13 ft. for а further distance of 150 ft., to the 
wharf of the Barrett Company, above which it 
has а negligible depth. Vessels drawing 254 ft., 
carrying principally coal and oil come to the 
wharves near the entrance. Оп account of the 


таз generally maintained, but at the upper end of 
the channel there were occasional small shoals not 
over 2 ft. in depth. 

Charles River is the approach by water to Cam- 
bridge and Watertown. Between the lower bridge 
and the Charles River Basin, a distance of half a 
mile, the depth is 21 ft. The lock in the dam is 
350 ft. long between gates, with a clear width of 
45 ft., and it has a depth of 17 ft. at low water on 
the lower sill. The depth on the upper sill is 21 ft. 
Above the dam, a depth of 14 ft. prevails as far as 
Westen Avenue Bridge, a distance of 3 miles; 
thence, to Arsenal St. Bridge, a distance of 2} miles, 
the depth is 13 ft.; and from there, 9 ft. to the head 
of navigation at Watertown, a distance of 2 miles. 
There is no toll for passing through the lock. 
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Mystic River is the approach by water to the currents across the entrance, large vessels usually 
towns of Medford and Malden. For a distance of employ a tug. 
à mile above the lower bridge, the channel is 30 ft. | Malden River is also a tributary of the Mystic 
deep and about 900 ft. wide. Above this point, River, and has been improved by dredging so that 
the depth of 30 ft. is maintained, with a width of there is a channel 100 ft. wide and 12 ft. deep at 
500 ft. for a distance of i mile, bringing it to a point high water (2) ft. at low water) from the entrance 
350 yards below the second bridge, bevond which | to Medford-street Bridge at Malden for about 1} 
the channel is 6 ft, deep and 100 ft. wide to Denning’s miles above. Coal barges with a draught of about 
Coal|Wharf, 23 miles above the entrance, and 4 ft. 10} ft. are the largest craft now going to Malden. 
deep and 100 ft. to 50 ft. wide as far as Medford. | Fort Point channel extends southwards from the 
4] miles above the entrance. There is a lock at main ship channel separating Boston from South 
Medford, 15 ft. wide and 45 ft. long, leading to а Boston. A channel, 23 ft. deep and 175 ft. wide, is 
reach of 2 miles, 4 ft. to 7 ft. deep, extending to available from the entrance to Dorchester-avenue 
lower Mystic Lake. Vessels having a maximum Bridge, a distance of nearly 4 mile, above which 
draught of 28} ft. can use the lower part of the river, there is a depth of 12 ft. to the head of South Bay. 
and the maximum draught for vessels ordinarily There are two other channels—one of 18 ft. 
goang to Medford is 101 ft. d depth and 175 ft. width, diminishing to 15 ft. depth 
Creek is the approach to the town of and 100 ft. width, connecting Dorchester Bay and 
еге, which is 2% miles above the entrance. Neponset River, and another, 24 ft. deep and 300 
m the lower bridge to Chelsea-street Bridge, ft. wide, in the Weymouth Fore River. 
се of I mile, the channel, 150 ft. wide, The foregoing list of rivers and waterways will 
ed toa depth of 25 ft., and the same indicate the intricacy and convolutions of the 


depth obtains by private enterprise ав far as che harbour oi Boston, which in its various гапибеа- 
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tions resembles Baltimore more than any other 
important port on the North Atlantic littoral. The 
town itself is built on a series of pear-shape penin- 
sulas jutting into the estuaries of the various rivers 
which discharge into Massachusetts Bay. | 

Тһе mean tidal range is 9 ft. at Boston Lighthouse, 
and 9} ft. at Charlestown Navy Yard. The extreme 
range is about 4 ft. greater, but it does not reach a 
variation sufficient to necessitate the construction 
of enclosed docks, and, like all the ports of the 
United States, on the Western Atlantic littoral, 
there is free and uninterrupted access to the wharves. 
At high water, vessels drawing as much as 40 ft. 
can be berthed alongside Commonwealth Pier No. 5. 
Tidal currents are moderate. | 

Ав regards climatic conditions, Boston is осса- 
sionally subject to ice and fog. Ice rarely forms 
in the main channels, which are always kept open 
by the tow boats and steamers. Тһе inner water- 
ways are sometimes frozen over in severe weather. 
Fogs are experienced occasionally in summer, being of 
most frequent occurrence in June, July and August. 

Water Frontage.—The total water frontage in the 
port is over 140 miles. For a length of about 
7 miles the depth is 35 feet or more. The Common- 
wealth of Massachusetts owns a portion. At 
South Boston, the State owns about 200 acres 
bordering on the Main Ship Channel and the Re- 
served Channel, and at East Boston about 135 acres 
of land reclaimed from flats, of a total ownership 
of over 1,000 acres of flats for future development. 
Municipal ownership consists principally of park 
shore frontage or such structures as are required for 
ferries, fire boat piers and other municipal purposes. 
The greater part of the commercial waterfront is 
privately owned, either by the railroads or by private 
interests. The United States Government owns the 
Boston Army Base which has a quay frontage of 
about a mile. 

Cargo-handling Appliances.—At the piers under 
the control of the railroad authorities, cargo is 
handled by the process of Burtoning, with steam or 
electric hoists operating in conjunction with ship’s 
tackle. Hand trucks are used for various move- 
ments on the piers and in the sheds. Grain piers 
have belts running in galleries which extend on to 
the piers. 

At the general cargo pier, Commonwealth Pier 
No. 5, there are eight lifts for cargo and passengers 
and 24 portable electric winches of 25 and 35 h.p. 
each. 

The most modern equipment is at the Army 
Supply Base, now operated as the Boston Tidewater 
Terminal, where there are four steam portable bridge 
cranes of 2% tons capacity, and four locomotive 
cranes, two of 15-ton, one of 18-ton, and one of 
40-ton steam capacity; 45 electric lifts, storage 
battery tractors, tiering machines, and 24 portable 
electric winches. 


The port, as a whole, has not any extensive 
equipment of mechanical appliances for goods hand- 
ling, due partly to the fact that there is at present 
insufficient pressure of work to render such assistance 
essential, and in some degree to an antagonistic 
attitude on the part of labour to the introduction 
of mechanical appliances. 

Commonwealth Pier No. 5.—The most modern 
port terminal installations at Boston are the 
| Commonwealth Pier No. 5 and the Army Supply 
Base. Prior to 1911, practically all the overseas 
trade of the port was conducted at railroad piers, 
and was therefore in private hands. Ву the 
construction, in 1913, of the Commonwealth Pier 
No. 5, the State provided general accommodation 
of a high-class character for public use. The pier 
is a structure on the most modern lines, with 
berthing space sufficient to accommodate five or 
more ocean-going ships. . It occupies a frontage 
of 400 ft. on the main ship channel, into which 
it projects from the shore line for a length of 

1.200 ft.. and it has berthage 45 ft. deep below 
mean low water on each side. Тһе superstructure 
consists of three parallel double-storey sheds, each 
with a length of 1.167 ft. and a width of 360 ft., 
connected at the ends and at intermediate points. 
| The building, as shown іп | Fig. 2, on page 36, 
which is a ground-floor plan, and in Fig. 3, which 
is a transverse section, js designed for both freight 
and passenger traffic, and, in connection with the 
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THE PORT OF BOSTON, MASS.; COMMONWEALTH PIER No. 5. 
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HIGH-DUTY AND HAND RECIPROCATING PUMPS. 


CONSTRUCTED BY MESSRS. ZWICKY, LIMITED, “ENGINEERS, SLOUGH. 


SECTION THROUGH CENTRE LINE OF CYLINDER 
WITH RELIEF VALVE FITTED 
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Fig.3. 
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type, and is arranged to provide ample room for re- 
packing. The spring allows a constant pressure to be 
exerted on the packing. 

The valves are carried in a cage, which is to be seen 
in both Figs. 1 and 2. This is made of gunmetal. 
The cage is accommodated in a bored chamber, the 
centre line of which is at right angles to that of the 
cylinder. The suction and delivery valves are of similar 
design. They are made of bronze and are carried on 
guide pins at each end and are of long rectangular 
shape. The valve springs are of flat section and press 
on the centre of the valve, being supported at each 
end on the valve guide pins. This arrangement, it is 
claimed, tends to cause the fluid, which is being pumped, 
to follow & stream line course. The flow of the fluid 
through the pump is shown by arrows in Fig. 1. The 
divisions between the suction and delivery branches are 
formed by bars cast іп the chamber which accommo- 
dates the valve cage, there being corresponding bars on 
thelatter. When the valve cage is in position, a cover 
is provided to complete the joint at one end. Тһе 
sleeve itself may be tightened into position or forced 
out as required by a central stud and nut in this cover. 
The valve box casting forming the suction and dis- 
charge passages is mounted on the other end of the 
cage. As shown in Fig. 2 an automatic spring-loaded 
relief-valve and hand-operated draining valve is fitted 
over the discharge portion. 

The connecting rod is fitted with adjustable top 
and bottom end brasses. The mild steel crankshaft 
is mounted in adjustable bearings and is extended to 
conform with the particular method of driving adopted. 
It may be added that this type of pump is stan ised 
in several sizes so as to form a unit which is adaptable 
for belt, gear or direct drive. 

Mention may next be made of the light recipro- 
cating hand-pump, the essential features of which are 
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illustrated in Figs. 3 and 4. This class of pump is 
primarily intended for use by oil companies, air lines 
and shipping concerns, and the particular type 
illustrated is a specially light design for handling 
5 300 gallons of which can be pumped per hour 
у one man. Similar pumps with outputs up to 
as much as 1,000 gallons per hour are made. In 
this pump the cylinder is provided with inclined ports 
and valve seatings, disposed symetrically about the 
central vertical plane across the cylinder axis, as 
shown in Fig. 4. The pump is constructed of specially 
treated aluminium to withstand the chemical action of 
the petrol. The cylinder is provided with a bronze liner 
which is pressed into position, while its base is faced 
and fitted with studs to facilitate fitting on aircraft. The 
inlet flange is on the side, and is oval in shape. Тһе 
discharge is fitted with a screwed adaptor. As shown 
in Fig. 4, the steel suction valves are guided in the 
steel discharge valves, the latter in turn being guided 
in the valve covers. Access can be obtained to the 
valve units by unscrewing one nut, which liberates 
a clamp. No rings are fitted on the piston, the length 
of which is equal to the cylinder bore. Ав giving 
some indication of the size and portability of the 
pump, it may be mentioned that its weight is only 
14 lb. Ав on the high-duty pump, the gland is 
arranged во that it can be rapidly re-packed, and 
grease-gun lubricators of the bayonet type are fitted. 
Finally, details may be given of the 5-in. variable- 
stroke pump, longitudinal and end elevation of which 
are given in Figs. 5 and 6. A view of this pump 
coupled to a small oil engine is also reproduced in 
Fig. 7. This pump has been designed to meet the 
requirements of varying output, where а constant-speed 
drive is provided. It allows the power unit to be 
started with the pump piston at rest. Only the 
friction of the main pump shaft has, therefore, to 


be overcome, thus obviating the employment of a 
clutch or speed gear. The cylinder, piston, valves, 
and gland gear, used on this pump are of the same 
design as those described above for the high-duty 
pattern. Ап essential feature of this equipment is а 
-metal tumbling block. This is mounted іп а 
ush in the crosshead, and through it alide two steel 
arms. These arms are pivoted at the top end, in a block 
moving in vertical guides, and mounted on а screw, 
their exact position being regulated by the star wheel 
visible in the illustrations. When this block is lowered 
down to а position where the centre line of the end of 
the link and the centre line of the crosshead coincide, 
the connecting-rod swings the end of the links to and 
fro, and no motion is transmitted to the crosshead. Ая 
the block is moved up, increasing motion is given to the 
crosshead, until the centre of the end of the connecting- 
rod corresponds with centre line of the crosshead. In 
this position the full stroke is obtained and intermediate 
strokes are, of course, obtainable in the intermediate 
positions, the block being locked in any one position by 
a small lever. It is stated that pumping is possible 
when the stroke is as short as in. The maximum 
stroke in the case of the pump illustrated is D in. 
The side links mentioned above are provided 
with roller bearings, on which work the ends of the 
steel forked connecting-rod. А roller bearing is also 
fitted at the crankpin end of the connecting-rod. 
This pump is made in several sizes, and forms а unit, 
which, as shown in Fig. 7, may be mounted on а 
common base-plate with the power unit. When used 
for pumping inflammable liquids a gas-tight wall box 
is placed between the power unit and the pump. 
Pumps of this design are being largely used for 
filling lorries and barrels, for replenishing lubricating 
systems, and for general work at oil depots and in 
аегодготев. 
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THE MARINE OIL-ENGINE.* 
By Paorzsson C. J. Hawkes, M.Sc., M. I. MEC I. K. 


Та probable that future developments may effect 
АП increase in the efficiency of the large oil- engine, but 
140 not think that much can ђе expected in this direc- 
Поп. Тһе most efficient marine engine, at the present 
lime, is the Still engine. The recorded fuel consumption 
of the Still airless-injection two-stroke engine, which 
тал tested on shore by the Marine Oil-Engine Trials 
Committee, was 0-353 lb. per b.h.p.-hour for the full- 
load trial No. 10, the fuel used having a calorific value 
of about 19,500 B. Th. UD. Тһе Doxford airless-injec- 
tion Opposed-piston engine was also tested on shore by 
the Committee, and the recorded fuel consumption was 
0416 Ib. per b.h.p.-hour for the full-load trial No. 13, 
the fuel used, in this case, having a calorific value of 
15200 B. Th. U. It will ће seen from the reports that 
the average 
engine, for trial No. 13, was 101 Ib. per square inch, where- 
M the average mean indicated pressure on the combus- 
7) 8 
l * First Thomae Lowe Gray Leoture, read before the 
Fra т of Mech nical Engineers, оп January 6, 1928. 
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tion side and on the steam side of the Still engine were | 


about 77 lb. and 7 lb. per square inch, respectively. 
The rating of the Doxford engine, based on mean іпді- 
cated pressure only, is therefore higher than that of the 
Still engine, and to compare the performances of these 
engines as internal-combustion engines I propose to take 
their thermal efficiencies on & combustion indicated 
horse-power basis when developing about the same mean 
indicated pressure. Тһе indicated thermal efficiency of 
the Still engine on the combustion side at about 77 №. 
per square inch mean pressure is 37 per cent., and the 
thermal efficiency of the Doxford engine at 77 lb. per 
зацаге inch mean indicated pressure is about 39-6 per 
cent., i.e., the thermal efficiency of the latter is about 
7 per cent. higher than the former on the combustion 
side. It will also be found that, if we include the indi- 
cated pressure on the steam side of the Still engine, the 
indicated thermal efficiencies for the same total mean 
ressures, namely, 84 lb. per square inch, are 40-5 per 
cent. and 39-3 per cent. for the Still and Doxford engines, 
respectively. This shows that the less efficient combus- 
tion of the fuel in the Still engine is more than balanced 
by the energy recovered from the jackets and the 
exhaust gases; and it follows that if the efficiency of 
combustion is increased, then the general engine tem- 
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peratures, and the useful work recovered from the heat 
of the jackets and exhaust gases, will be reduced. И 
we assume that the combustion in these engines can be 
improved so that the consumption per indicated horse- 
power is about the same as that of an efficient air-injec- 
tion engine, after making an allowance for the effect of 


the blast air, then the indicated thermal efficiency on 
the combustion side would be about 43 per cent. With 
‚| this efficiency, and with fuel having a calorific value 
|of 19,500 B.Th.U. per lb., the fuel consumption, per 
| b.h.p.-hour, would be about 0-35 lb. for the Doxford 
‚| engine, assuming а mechanical efficiency of 87 per cent., 
and about 0-32 Ib. for the Still engine, with a mechanical 
| efficiency of 90 per cent. 
‚| sumptions as the minimum possible at the present time. 


I regard these estimated con- 


I have selected the Still and Doxford engines from those 
tested by the Marine Oil-Engine Trials Committee 
because they were the most efficient engines, and they 


are both two-stroke airless-injection engines; but it 


will be seen that to approach the estimated minimum 


consumptions there would have to be an appreciable 


increase in the efficiency of combustion in both engines 
—particularly in the Still engine. 
I think it will be agreed that trunk pistons are 


| unsuitable for high-speed two-stroke engines; and if 


external crossheads are fitted, then, as in the case of 
the double-acting four-stroke engine, the weight of the 
reciprocating parts will be increased and the speed will 
have to be reduced for the same wear-and-tear factor 
as for the single-acting four-stroke trunk-piston engine. 
The scavenging efficiency of a high-speed two-stroke 
engine would be lower and the fuel consumption would 
be higher than with a low-speed two-stroke engine. 
It seems, therefore, that we cannot hope for any 
appreciable reduction in the first cost of a high-speed 
two-stroke, single-acting geared installation, as com- 
pared with that of а low.speed two-stroke, single- 
acting engine with direct drive. The high-speed two- 
stroke double-acting engine has yet to be developed, 
but there is no indication that it is likely to prove less 
costly to construct when geared to a propeller shaft 
than with a direct drive, and such an installation would 
certainly be more complicated. Although geared 
engines may have advantages in special cases, so far 
as first cost is concerned, I am of opinion that their 
use is limited to four-stroke, trunk-piston engines of 
moderate power. 

With regard to the best cycle of operation, there is 
undoubtedly more experience available with the four. 
stroke cycle, and in some respects it is an easier proposi- 
tion than the two-stroke cycle. For moderate powers, 
the single-acting, four-stroke engine has much to 
recommend it, and it has proved satisfactory in service. 
For higher powers, where the single-acting engine no 
longer meets requirements, one has to turn to the 
double-acting four-stroke engine or to the two-stroke 
engine. Several double-acting engines are now at sea, 
and, according to published accounts, they are generally 
satisfactory; but I prefer to look upon the single-acting 
two-stroke engine as the next step in development, 
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rather than the double- acting four-stroke engine. 
At the present time, we find that the consumption of 
the slow- speed two-stroke engine is quite as good as, 
and in some instances better than, that of the four- 
stroke engine, an achievement which is largely due to 
improvements that have been made in the process of 
scavenging. For larger powers, the double - acting 
two-stroke engine is the logical line of development. 
The introduction of the lower cylinder cover and the 
stuffing-box makes it а more complicated engine than 
the single-acting engine, but for large powers it has 
the undoubted advantage that the number of cylinders 
сап be reduced; moreover, it should eventually prove а 
cheaper engine to construct. The introduction of port 
scavenging, and the absence of scavenging valves in 
the covers, has appreciably simplified the cover castings, 
so that there should now be no great difficulty in 
effectively cooling them. А number of experimental 
double-acting two-stroke engines are now on the 
test bed, апа it is reasonable to expect that a reliable 
engine of this type will be produced. The real test of 
any engine is at sea, and I do not think that there is 
at the present time sufficient sea experience with the 
double-acting two-stroke engine to enable one to 
express а definite opinion as to its reliability. 

The stresses to which the material of liners, covers 
and pistons are subjected, are due to pressure and to the 
transmission of heat from the working fluid to the 
cooling water, the temperature stresses being generally 
the more important, and increasing in importance as 
the dimensions of cylinders are increased. Іп the 
design of any type of large oil.engine, the possible 
temperatures reached by the working fluid throughout 
Ше cycle are therefore of the first importance. The 
dimensions of any type of engine, for а given power and 
speed, are dependent upon the mean indicated pressure 
шу бо far as first cost is concerned, it is therefore 
desirable to employ as high а mean indicated pressure 
ав practicable. Оп account of the differences in the 
mechanical efficiencies of the various types of engines, 
it is not possible to compare their performances, 
as internal-combustion engines, by reference to their 
brake mean effective pressure." It is not uncommon, 
however, to find the ratings of engines compared by the 
mean indicated pressures developed at their full rated 
powers. But this is also not а true comparison ; it 
would only be true for engines of similar design and 
size working under similar conditions. The safe con- 
tinuous rating of an engine is not dependent upon the 
mean indicated pressure, but largely upon the heat flow 
through the liners, covers, and pistons. 16 is quite 
possible for the rating of one engine to be moderate 
when developing а certain mean indicated pressure and 
for another engine to be overrated when developing 
the same or & lower mean indicated pressure; for 
example, а two-stroke crank-case compression engine 
would probably be more highly rated when running 
with a mean indicated pressure of 40 Ib. per square inch 
than a four-stroke engine, of the same cylinder dimen- 
sions and speed, when developing 80 Ib. per square inch. 
I find this to be a point which is often overlooked. 
The maximum continuous power that can safely be 
developed by ап engine depends upon the heat flow 
through the liners, &c., and therefore upon the tem- 
peratures reached by the working fluid in the cylinder; 
and the latter depend, other things being equal, upon 
the quantity of fuel burned per stroke. Тһе efficiency 
of combustion is consequently of the utmost impor- 
tance in the oil-engine, quite apart from the question 
of fuel economy. 

There has been & marked improvement in recent 
years in the fuel consumption of the Diesel engine, 
and, in my opinion, this has been largely due to modifi- 
cations which have resulted in an improved distribution 
of fuel within the combustion space. Іп the early 
Diesel engines, difficulties were encountered with the 
compressors fitted for supplying the blast air, and it was 
largely on this account that Messrs. Vickers developed 
the airless-injection system which, ав now generally 
known, was fitted to the majority of pre-war British 
submarines. For the moderate mean pressures which are 
ordinarily met with in marine practice, the airless- 
injection system has much to recommend it. 
Having in view the importance of turbulence in the 
gas-engine, it has frequently been urged that improved 
results would follow increased turbulence in the oil 
engine. To throw some light on this point I purposely 
increased the turbulence in an airless-injection engine 
by increasing the speed of the air through the induc- 
tion valve, and I found that the consumption of fuel 
per brake horse-power was the same as that recorded 
before the change was made, the engine running at the 
same power and speed, but the exhaust was smoky, 
whereas before the change it had been clear. I con- 
cluded that, with the increased turbulence, a portion of 
the fuel charge was carried on to the comparatively 
cool walls of the liner and cover, causing incomplete 
combustion of this portion and a smoky exhaust; 
the remaining portion of the charge, which did not 
strike the walls, burned more efficiently owing to the 
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increased movement of the air causing a better admix- 
ture of air and fuel globules. | 

In the oil engine, a high degree of turbulence tends to 
reduce the temperature of the hot zone in the combus- 
tion space, probably necessitating an increase in the 
compression ratio to ensure that the temperature 
towards the end of the compression stroke is suffi- 
ciently high to ignite the injected oil in the time avail- 
able. In my opinion, therefore, the oil engine does not 
need turbulence in the gas-engine sense, but the 
air in the combustion space should be given an orderly 
movement, free from eddies, the direction of such 
movement depending upon the form of the combustion 
space and the position of the sprayer. This can be 
more readily obtained in the opposed-piston than in 
the single-piston engine. Other designs have been 
produced with the object of increasing the movement 
of the air in the combustion space during the injection 

riod, and improved efficiencies have been reported. 
The movement of the air in the combustion space 
of а slow- speed airless- injection engine is undoubtedly 
of the greatest importance for efficiency, especially 
for mean pressures of the order of 100 lb. per square 
inch, but this movement must be suited to the period 
of injection and the number of sprays, and excessive 
eddy-making should, as far as possible, be avoided, 
во as to reduce the possibility of the globules of fuel 
oil colliding with one another or striking the com- 
paratively cool walls of the liner or cover. It is the 
expansion ratio, and not the compression ratio, that 
determines the thermal efficiency of an engine, and this 
is dependent upon the efficiency of combustion. With 
any method of fuel injection in зе ignition engines, it 
is necessary that the temperature of the air in the 
combustion space should be sufficiently high to ignite 
the injected oil in the time available, so that for a given 
engine, working under given conditions, there is a 
minimum compression ratio below which the engine 
will not function satisfactorily. In my opinion, it 
is preferable to work an engine with the minimum 
compression ratio; with the same fuel injection system 
this minimum compression ratio will be determined 
by the temperature of the air at the commencement of 
compression, by the jacket-water temperature, by the 
speed of the engine, by the movement of the air in the 
cylinder, by the form of the combustion space and by 
the brand of fuel oil used. А marine engine must be 
capable of starting readily from the cold condition, 
and it must also run satisfactorily at low powers, so 
that the starting and slow-running conditions may 
determine the minimum compression ratio that must 
be employed. Obviously, if the jackets are heated 
before starting, an eaay start on fuel can be obtained 
with а lower compression than would be necessary 
if there were no 9 heating of the jackets. 

The effect of temperature on the speed of ignition, 
as indicated by the lag, or the time that elapses 
between the instant of opening of the fuel valve and 
the instant at which there is a rise of pressure due to 
ignition, was shown іп a paper which І read іп 1920, 
For a given brand of oil, а certain minimum air tem- 
pone is required for a definite lag. In the com- 

ustion space of an engine, the temperature of the air 
is not uniform throughout its mass, and, if the com- 
bustion space be of compact form, then the extent of 
what I may term the hot zone will be greater 
than in a combustion space which is not of compact 
form, such as that obtained with a flat-topped piston 
and flat cover or with a convex piston and concave 
cover. In order to improve matters, in the latter 
instances, it seems to me that the compression ratio, 
and consequently the maximum compression pressure, 
would have to be increased, and if the maximum cycle 
pressure were limited for mechanical reasons, then the 
fuel would have to be injected somewhat later, and this 
would tend to increase the fuel consumption. In 
my opinion, the best results, so far as fuel consumption 
is concerned, will generally be obtained by employing 
compact combustion spaces, because the compression 
ratio necessary to ensure satisfactory ignition of the 
fuel will be slightly lower, and with the lower com- 
pression ratio the fuel can be injected slightly earlier 
and the compression pressure will also is Еа 
desirable feature in marine engines. 

И temperature plays such an important part in the 
combustion of fuel in an engine, and if it is desirable to 
work with & low compression pressure, then why not 
heat the air before compression commences ? Some 
years ago experiments were carried out at Armstrong 
College with & single-cylinder four-stroke Diesel engine, 
with the object of ascertaining the effect of а reduction 
in the volumetric efficiency on the fuel consumption 
and on the reading of the thermocouple placed in the 
exhaust pipe, other conditions remaining the same. 
Before these experiments were made, the original 
fuel-valve nozzle had been modified and the fuel con- 
sumption at full load had been appreciably reduced. 
It was found that a reduction in the volumetric 
efficiency was followed by an increase in fuel consump- 
tion, an increase in the reading of the exhaust thermo. 
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couple, and an increase in the heat loss to the cooling 
water, the power remaining constant throughout the 
tests. Recently, the same experiments were repeated, 
but the original fuel-valve nozzle was used, and the 
consumption, under normal conditions at full load, was 
about 10 per cent. higher than in the earlier experi- 
ments. It was found that, as the volumetric efficiency 
was decreased, 1.е., as the initial and final compression 
temperatures were increased, there was at first a slight 
reduction, and then an increase in the fuel consumption 
and in the exhaust thermocouple reading; but the 
minimum consumption was higher than with the 
improved fuel-valve nozzle used in the earlier experi- 
ments. These experiments indicate that if the injec- 
tion of fuel in an engine is not satisfactory, then an 
improvement in consumption may result from a slight 
increase in the temperature of the air in the cylinder, 
but that if the injection is reasonably good an increase 
in the initial compression temperature is accompanied 
by higher cycle temperatures. 


One of the advantages of the ordinary four-stroke 
engine is its high volumetric efficiency, due to the fact 
that the products of combustion are forced out of the 
cylinder by the movement of the piston during the 
exhaust stroke. The earlier two-stroke engines 
employed valve scavenging, which has the advantage 
that the admission of scavenging air is independent of the 
movement of the pistons, but a number of scavenging 
valves in the cylinder head leads to serious complication. 
The introduction of port scavenging simplified the two- 
stroke engine at the expense of the volumetric efficiency, 
particularly in the case of engines of eam paratively 
high speed. In recent years, however, the develop- 
ment of the slow-speed marine engine has enabled 
higher volumetric efficiencies to be obtained. Тһе 
most interesting innovation is the design introduced 
а few years ago by the Maschinenfabrik Augsburg- 
Nürnberg, where Ше exhaust and scavenging ports are on 
the same side of the cylinder. In the single-acting Sulzer 
engine, two rows of scavenging ports аге employed, 
the upper edge of the upper, or auxiliary, row being 
&bove the upper edge of the exhaust ports. Originally 
the entry of air through the auxiliary ports was con- 
trolled by mechanically-operated valves, but in recent 
designs these valves have been replaced by automatic 
valves, во that scavenging air is admitted through these 
ports when the exhaust pressure has fallen below that 
of the air in the supply trunk. Оп the compression 
stroke, the auxiliary air ports remain open for а short 
period after the exhaust ports are covered by the piston, 
the cylinder is slightly supercharged &nd the volumetric 
efficiency is thereby increased. In the opposed-piston 
engine, the scavenging air flows in one direction, with- 
out excessive eddying, апа one would expect a higher 
scavenging efficiency in this engine than in & single- 
piston engine with port scavenging. 

From my observations, I have concluded that if а 
two-stroke engine having & somewhat low volumetric 
efficiency when developing its rated power starts 
readily from cold, without preliminary warming of the 
jackets, the temperature at the end of compression, 
when the engine has been running for some time and 
is thoroughly warmed through, is generally more than 
sufficient to ignite the injected oil satisfactorily at 
the rated full power. With such an engine, better 
results would probably be obtained by reducing the 
compression ratio slightly and warming the jackets to 
ensure an easy start from the “cold” condition; 
then, when the engine is thoroughly warmed through, 
gradually reducing the temperature of the jacket 
water and injecting the fuel slightly earlier so as to 
work up to the same maximum cycle pressure ав 
before. On the other hand, should the compression 
ratio of an engine having a low volumetric efficiency 
be insufficient for the satisfactory combustion of the 
fuel when the engine is thoroughly warmed through, 
I should prefer to increase the compression ratio slightly 
and not to overcome the difficulty by heating the 
induction air, as the latter would further reduce the 
volumetric efficiency and increase the cycle tempera- 
tures. This reasoning does not necessarily apply 
to an engine having a high volumetric efficiency, аз 
if a low compression ratio is employed, and it is neces- 
sary to warm the jackets before starting, it may be 
necessary to work with hot jackets when the engine 18 
developing its full power, to ensure that the combustion 
of the fuel is sufficiently rapid to give the desired 
results. The temperatures reached by the working 
fluid in an engine determine the heat flow through the 
cylinders, &c., and therefore to a great extent limit the 
permissible continuous power of a given design ; and 
volumetric efficiency and cycle temperatures are, 
therefore, of the utmost importance, particularly for 
large engines. Cycle temperatures may be reduced 
by reducing the quantity of fuel burned in the cylinder, 
i.e., by working with a reduced mean pressure, or by 
supercharging. The former necessitates a larger 
engine, and consequently it should be avoided if 
possible. The latter involves additional complication, 
and, as a reduction in the first cost of engines is what 
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i tly needed at the present time, supercharging 
ald not be justified unless there were compensating 


ди Devald Clerk has called attention to the advan- 
tages arising from the adoption of superoom ion, 
i.e. the introduction of additional air, or cooled exhaust 
after the ordinary inlet valve has closed, thus 
increasing the charge weight per cycle, and maintaining 
or increasing the mean pressure whilst materially 
reducing the maximum and mean temperatures. On 
account of the additional cost, however, I do not 
think that supercharging is justified if adopted for the 
sole purpose of reducing cycle temperatures; but 
if higher mean pressures can be employed than those 
favoured or permissible at the 53 time, without 
increasing the safe working cycle temperatures, then 
there is some justification for supercharging. Тһе 
introduction of supercharging air into ап engine would, 
if no changes were made, result in an increase in the 
maximum preesure. If, therefore, it were desired, when 
supercharging, not to exceed the maximum pressure 
reached without supercharging, it would be n 
to inject the fuel slightly later, and this would tend to 
increase the fuel consumption. Assuming that air- 
coolers were not fitted, the temperature of the вирег- 
charging air delivered by the pump would also ђе 
slightly higher than that of the air supplied to the non- 
supercharged engine, and this, together with a possible 
slight increase in fuel consumption and reduced heat 
loss to the jackets per unit weight of working fluid, 
would result in slightly higher cycle temperatures, if 
the mean pressure were increased in proportion to the 
increase in the weight of air supplied to the engine. 
In n Apr the increase in mean pressure, 
aver that employed in the non-supercharged engine, 
would be less than the increase i the weight of air 
supplied, so as to ensure that the cycle temperatures, 
and the accompanying heat stresses in the cooled parts, 
would not be greater than in the non-supercharged 
дон ог С safe working limita. 
en considering the question of su rcharging 
with the object of employing higher eet pressures 
without increasing cycle temperatures, I came to the 
conclusion that for four-stroke engines, which would 
not be required to develop their full rated power 
continuously, it would be preferable to arrange for 
the air to be drawn in through the inlet valve in the 
usual manner and to add the supercharging air towards 
the end of the suction stroke through ports uncovered 
by the piston. With this arrangement it is only neces- 
sary to provide sufficient pumping capacity for supply- 
ing the additional or supercharging air, and the pum 
or blower can be put out of action when not required. 
Moreover, this arrangement also has the advantage 
that the supercharging air can be given a rotary motion 
Ш its passage through the ports, which should assist 
combustion where airless injection is employed; but 
the introduction of ports in the liner, and the other 
The a fittings, certainly leads to complication. 
alternative is to fit a pump or blower capable of 
dealing with the whole of the air supplied to the engine 
when supercharged, and this haa n done in some 
е It would appear, from recent patents, 
t the supercharging of two-stroke engines is receiving 
some attention, bu ТЕ 
On, but the problem is, іп some respects, 
ри шоге difficult with this type of engine than 
the four-stroke engine, particularly for high engine 


=——————— 
NON -JAMMING FULL-WAY STOP 
VALVE. 


transhipment of passengers and goods is to be avoided. 
This is especially true of Denmark, where a train- 
ferry service was started between Fünen and Jutland 
as long ago as 1870, and where, at the present time, 
the Denmark State Railways are operating eight 
such services, carrying some 3,000,000 passengers, 
53,000 passenger carriages and mails and parcels 
vans, and 405,000 goods trucks annually. This 
traffic is catered for by 24 vessels, including the three- 
track Diesel.engined ferry described below, as well 
ав by five two-track screw ferries, four two-track 
paddle ferries, six one-track screw ferries and eight 
one-track paddle ferries, all of which are operated by 
steam engines. 

As regards the design of the vessels used for this 
form of transport, it was soon realised that paddle 
ferries could not grapple satisfactorily with the ice 
which forms during the winter months. As long as 
thirty years ago, the first twin-screw single-track 
ferry was, therefore, built. Іп 1902, a single-track 
vessel with a propeller at each end was constructed, 
and three more of the same type have since been put 
into service. These vessels are mainly used on the 
shorter voyages, such as that across the Little 
Belt. A larger vessel, with double tracks and twin 
propellers, was constructed for the Gedser-Warne- 
münde service, while subsequently two similar vessels 
were built to deal with the Great Belt traffic. 
Up till now, the largest ferry is the Danmark, which 
was constructed іп 1922. "This is of the twin-screw 
design, and is 101-6 m. (340 ft.) long, with two tracks. 
She is used between Gedser and Warnemünde. 

Within а ран few months, an interesting departure 
has been made in the construction of the train-ferry 
Korsér, which is operating on the Great Belt route 
between Korsór and Nyborg. This boat is quite 
different from those hitherto used, being equipped with 
three tracks and operated by Diesel, instead of steam, 
engines. А detailed description of this vessel illus. 
trations of which appear on pages 42 and 43, and on 
Plates IV to VI, is given below. 

The hull of the Korsór was constructed by the 
Elsinore Shipbuilding and Engineering Company, of 
Elsinore, Denmark, a firm which has already built 
а number of train-ferries. A longitudinal section of 
the hull is given in Fig. 1, and plans of the main and 
lower decks in Figs. 2 and 3, respectively, on page 42. 
An elevation is reproduced in Fig. 8, Plate V, while 
illustrations and complete plans of the various decks 
are given in Figs. 4 to 6, Plate IV, and Figs. 9 to 14, 
Plate V. Of these, Figs. 6 and 9 apply to the boat 
deck, Fig. 10 to the bridge, Figs. 4 and 11 to the 
promenade deck, Fig. 12 to the shelter deck, Figs. 5. 
and 13 to the main deck, showing the arrangement of 
the three railway tracks, and Fig. 14 to the lower 
deck. A cross-section, taken amidships, is given in 
Fig. 20, page 43, together with details of the hull con- 
struction. Views of the vessel from various aspec ts 
appear in Figs. 15 and 16, Plate V, and Fig. 23, e 43. 
The ship is 96 m. (315 ft.) long, the шош ш 
being 17-7 m. (59 ft.) amidships over the fenders. 


2,200 Ib. per square inch, and, in one case, Messrs. Blake- 
borough found that a pressure of about this order was 
91 in the central compartment of the old iype 
ull-way valve. The discs were, in this case, jammed 
во hard on to their seats that it was impossible to 
open the valve. As a safeguard against such occur- 
гепсев, Меввгв. Blakeborough, at one time, adopted the 
practice of fitting а relief valve to the main valve 
casing. "This relief valve was set to blow at a little 
above the normal working pressure. This device has 
the advantage that it can be readily applied to existing 
valves. Тһеу have now, however, introduced the 
arrangement illustrated below, the essential feature 
of which is that, on closing the valve, only one of the 
two discs seats itself, there being always а slight gap 
between the other disc and its seat. 

To this end, the two discs are coupled together at 
the top by the saddle A, which straddles both. This 
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saddle holds the two discs together at the top in spite of 
the pressure of the inservening spring. Hence, whilst 
on closing the valve both discs seat at the bottom, 
only one of them can do во at the top. There із thus 
a gap left between B and С, as indicated in the figure. 
In this way, free communication is ensured between the 
inlet branch of the valve and the central compartment I | 
of the casing. It is therefore impossible for any ех. | The draught ів 4 m. (13 ft.). The hull is of steel, and 
cessive pressure to develop here. Moreover, the valve | 18 constructed in accordance with the rules of the 
is easier to operate, ап 8. in. valve, under steam at Bureau Veritas, Paris. The main deck 18 flush, and, as 
275 lb. per sq. in. pressure being easily opened by опе | shown in Fig. 13, Plate V, and Fig. 20, is equipped 
man, even if no pilot valve be fitted. The device has with three tracks for the accommodation of the railway 
the additional advantage of helping to keep the seats rolling-stock. To enable motor cars to be shipped 
clean. With the old pattern, the discs, when the valve | these rails are let in flush with the deck. The prome- 
was open, tended to spread apart at the top, whilst with | паде deck, Fig. 11, Plate У, is 60 m. (197 ft.) long, and 
the new type the tendency is for them to spread apart is situated above the main deck, extending the full 
at the bottom. Hence, on closing the valve, there is а | Width of the vessel. The Korsór is certified to carry 
certain scraping action of the discs as they pass over | & Wagon load of 500 tons and 1,500 passengers. 


thei ts, which es any grit that may chan The tank arrangements are shown in Figs. 8 and 14 
io ETC gathered 880 N d 7 | Plate V, and in Fig. 20. Тһе tanks themselves include 


four trimming tanks, with an aggregate capacity of 
400 tons, and four wing tanks, with a capacity of 
160 tons. These tanks are so arranged that the water 
can be quickly transferred from one to the other by 
means of electrically-driven vertical centrifugal pumps. 
In this way, the stowage of the railway wagons is 
materially assisted. In addition, there are two tanks 
for carrying the oil fuel, a double-bottom tank for the 
lubricating oil, as well as the usual tanks and pum 
for the fresh-water supply, further details of which 
are given below. Тһе Korsór is amply equipped with 
water-tight bulkheads, so arranged that the vessel can 
be kept afloat, even if the adjoining compartments 
should be flooded. Тһе life-saving appliances include 
several Engelhardt collapsible boats, which are carried 
on the boat deck, as well as two dinghies, carried in 
davits on the shelter deck, and an adequate supply of 
life buoys and belta. 

The passenger accommodation is both ample and 
well arranged, as can be gathered from Fig. 4, 
Plate IV and Figs. 11 and 14, Plate V. Тһе first- 
class combined smoking room and restaurant ін placed 
centrally on the forward part of the promenade 
deck, and is furnished in dark polished mahogany. | 
Access to the first-class dining saloon is gained thence 
through а hall. This dining saloon is panelled with light 
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THE DANISH MOTOR TRAIN-FERRY 
* KORSÓR." 


THE topography of the British Isles is not lacking in 
variety and, as a result, most of those engineering 
structures which are designed to facilitate transport 
are to be found within its borders. In fact, it is 
probably true to say that, until a few years ago, the 
only exception to this rule was that sub-class of vessel 
known as the train-ferry. Ordinary ferries there were 
in &bundance, and many of these were 15 a size which 

| rendered them capable of carrying the largest commer- 
ws, потеет, collected 36 times in this chamber, | cial vehicle, while transporter bridges which perform 
Was re 5 SUPPly was out off, and this water the same function in another way, were to be found 
mitted to t rated when the steam was again ad- here and there. But until the port of Richborough was 
long as the main. This occasioned no trouble so established during the war to convey military stores 
introductio steam was not superheated, but with the from this country to France, there was, accurately 
were, at 115 of high Ruperheats, excessive pressures speaking, no train-ferry, and even now the service 
A matters ate developed in this central chamber. between Harwich and Zeebrugge is the only one which 
а pressure of tand to-day, steam ів often supplied at | operates from these shores. | 
total (едер a’ 250 lb. рег square inch and at a| On the other hand, the train ferry is no novelty abroad, 
critical perature of 750 deg. F. This is well above the | where the existence of wide estuaries or the presence 
of 650 де perature of water. Even at a temperature | of channels necessitates the use of this form of trans- 
В. F., saturated steam has a pressure of some | port, if waste of time, and expensive and uncomfortable 


which, however actually shows an im 
» actual proved pattern, 
from the disabilities in question. This has been 


has 18 now their standard practice. Hitherto, it 
arrange 
themselves when the 


conditions, the central chamber 

, of the valve box was 
dein Sealed off, both from the inlet and the 
"егу branches of the valve. Water of condensa- 
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sanitary services are dealt with by twin? plunger 


pumps. 

The heating, both of the ship and of any of the railway 
rolling-stock that may require this convenience during 
the winter months, is effected from two boilers working 
at a pressure of 7 atm. (103 lb. per square inch). These 
are situated in а separate boiler room, abaft the engine 
room. These boilers are heated both by oil fuel and 
by the exhaust gases from the main engines. They 
are of the water-tube type, with vertical tubes connect- 
ing the upper and lower drums. Тһе procedure is to 
raise the temperature to the required point for 
operation by the use of fuel oil before the exhaust gases 
are admitted, thus preventing the possible formation 
of sulphurous acid. In normal working, the exhaust 
gases alone are used, but they are supplemented by 
oil-firing during exceptionally cold periods. Care has 
been taken to keep the exhaust gases and the producta 
of combustion separate, so as to guard against explosion, 
when changing over from one system of firing to the 
other. During test, these boilers evaporated some 
600 kg. (1323 lb.) of steam per hour, and at the same 
time the temperature of the exhaust gases was reduced 
by about 250 deg. C. The steam required is thus 
obtained very economically, while the boiler itself acts 
“ E silencer, the absence of noise being very notice- 
able. 

The deck machinery, some of which is visible in 
Fig. 6, Plate IV, and more particularly in Fig. 17, 
Plate VI, is also entirely electrically operated, the 
necessary current being obtained from the auxiliary 
sets described above. It comprises two anchor wind- 
lasses with drums suitable for carrying t- in chain, four 
l-ton warping winches; see Fig. 17, Plate. VI. In addi- 
tion, there are two sets of steering gear, one forward 
and one aft, Fig. 1, page 42, Figs. 8 and 14, Plate V, 
and Fig.18, Plate VI. Allthis equipment was supplied 
by Messrs. Thomas B. Тъпре, of Odense, Denmark. 

Finally, it may be mentioned that, on the acceptance 
trials, the Korsór attained а maximum speed of 15-51 
knots, the main engines developing 5,100 i.h.p. at 191 
r.p.m. The specified speed was 15 knots. А week later, 
on her way to Korsór, consumption trials were carried 
out. These were divided into two parts, on the first of 
which, lasting four hours, the engines developed 3,620 
i.h.p. for а consumption of 141:5 gm. (0-311 Ib.) per 
horse-power hour. Тһе second triallasted two hours, 
when the engine developed 4,160 i.b.p. for а consump- 
tion of 142-1 gm. (0-313 lb.) per horse-power hour. 


THE LATE MR. LEON GASTER. 


Тне death of Mr. Leon Gaster, which occurred on 
Saturday, January 7, after а short illness, will leave 
а wide gap in the growing ranks of illuminating engineers 
and removes a robust enthusiast, who for many years 
had worked whole-heartedly and unceasingly in the 
cause of better artificial lighting. It is not too much 
to say that the improvements in our methods of 
illumination and the increasing interest which in 
recent years has been generally displayed in this sub- 
ject, are not a little due to his efforts. 

Mr. Gaster was born at Bucharest in 1873, his father 
being а member of the Dutch diplomatic service, who 
was resident for many years in Rumania. He was 
educated at the University inthatcity, and subsequently 
received а technical training at the Zurich Polytechnic. 
He came to England in 1896, and was appointed 
electrical engineer and manager of the experimental 
carbon works of Messrs. Forbes, Abbott and Lennard. 
In 1901, he began to practise as & consulting engineer 
and from the first devoted himself to the problems 
of lighting апа illumination. He was largely instru- 
mental in founding the Illuminating Engineering 
Society in 1909, and acted ав honorary secretary of this 
body from its inauguration. About the same time, 
he founded The Illuminating Engineer, a journal врес- 
ially devoted to the various matters connected with 
this subject. He was always of opinion, as he expressed 
it, that science was international, and supported this 
view by a great deal of active work on such bodies as 
the International Congress of Industrial Diseases, the 
International Electro-Technical Commission and the 
International Commission on lllumination. He was 
also honorary secretary of the British International 
Association of Journalists, in which capacity he 
organised the successful conference held in London 
last year. He served on the Committee on the Lighting 
of Factories and Workshops, which was appointed by 
the Home Office in 1913, and had been a member of the 
National Safety First Association from its inception. 


THE LATE MR. ALEXANDER SMITH. 


WE regret to record the death of Mr. Alexander 
Smith, which occurred on December 31 last, at his 
home, Battledown House, Cheltenham. Mr. Smith, 
who was a well-known figure in South Staffordshire 
mining circles, was а son of a government engi- 


пеег at Surabaya, Java, Dutch East Indies, and was 
born in 1846. Having decided to follow his father's 
footsteps in the engineering profession, he became 
& pupil of the late Mr. George Smith, consult. 
ing engineer, Dudley, Worcestershire. After com- 
pleting his pupilage, he received practical engineering 
training under the late Mr. R. Angus, locomotive 
superintendent of the North Staffordshire Railway. 
As long ago as 1867, when only 21 years of age, he was 
appointed consulting engineer and valuer of the Earl 
of Dudley’s extensive mines and works. Some four 
years later he began to practise on his own account, 
while still retaining his position with the Earl of 
Dudley, and founded the firm which eventually became 
known as Messrs. Alexander Smith and Sons, of 3, 
Newhall-street, Birmingham. Much of his time was 
spent in designing and superintending the construction 
of colliery engines and mining machinery, and many 
of the improvements brought forward by him were 
afterwards widely adopted. He became a recognised 
authority on mining leases, valuations and assessments. 
He also acted as mineral agent for many large mine 
owners in the Midlands, and was for some years a 
director of Messrs. Newdigate Colliery (1914), Limited. 
He assisted in establishing the Mining Department at 
the University of Birmingham, and took a 

share in the formation of the Federated Institution 
of Mining Engineers. He was appointed secretary of 
the South Staffordshire and Warwickshire Institute of 
Mining Engineers in 1875, and retained that position 
until he was elected president in 1907. When this 
institute was incorporated with the Institution of 
Mining Engineers he became a member of the parent 
body, and was, at the time of his death, a member of 
the Council of that Institution. He was made an 
associate member of the Institution of Civil Engineers 
on May 30, 1876, and was elected to full membership 
on May 14, 1878. 

Mr. Smith retired from his consulting business 
some few years ago, and, since then, the affairs of the 
firm of Messrs. Alexander Smith and Sons have been 
mainly in the hands of his two younger sons, Messrs. 
G. D. and F. S. Smith. His eldest son, Mr. Graham 
Smith, is an official of the Board of Agriculture. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—With the make of 
Cleveland pig iron barely equal to needs, and stocks 
low, ironmasters are in a strong position. Local 
foundries and steelworks are absorbing the bulk of 
the output, but there is promise of expansion of demand 
from home customers at a distance. Sales to Scotland 
continue to fall considerably short of what could be 
desired, and there is still littleexport demand. Producers’ 
fixed quotations are firm. No. 1 quality is 678. 6d. ; 
Мо. 3 g.m.b., 658.; No. 4, foundry, 648.; and No. 4, 
forge, 638. ба. 


Hematite.—There в a distinctly steadier feeling in 
East Coast hematite. Аписрайпр improvements in 
home and Continental demand, makers are less disposed 
to cut prices. Sales are chiefly of iron to specified 
analysis, but market rates are still ruled by quotations 
for mixed numbers, which аге from 708. to 708. ва. 


Blast-Furnacemen’s Wages.—Wayes of North of 
England blast-furnacemen are reduced by 24 рег cent. 
as from the Ist inst., consequent upon the average 
net selling price of No. 3 Cleveland pig for the last 
three months of 1927 having been certified at 648. 7-044. 
per ton, ав compared with 678. 2-434. for the previous 
quarter, thus lowering wages from 13 per cent. above 
the standard to 10% per cent. above the standard. 
The present certified price is the lowest since the third 
quarter іп 1915, when the ascertained figure was 648. 


Ironstone Miners’ Wages.—At a meeting of Cleveland 
ironstone mineowners’ and miners’ representatives this 
week a lengthy discussion as regards wages resulted 
іп an amicable agreement to а reduction of 2% per cent. 
for the first quarter of the year. 


Foreign Ore.— Users of imported ore have contracta 
running sufficient to cover their needs to the end of 
June, and аге not disposed to negotiate for supplies 
further ahead, though sellers hint at possible stiffening 
10 prices. Nominally best rubio remains at 21s, c.i.f. 

ees. 


Blast-Furnace Coke.—Durham blast-furnace coke- 
makers are meeting with little success in their effort 
to dispose of their output at unprofitable figures. Good 
пали descriptions are offered а% 17s. 6d., delivered 

ere. 


Manufactured Iron and Steel.—Output in several 
branches of finished iron and steel promises to continue 
heavy. Rather more inquiry for shipbuilding material is 
reported, and rails are in slightly better request. Common 
iron bars are 101. 65.; best bars, 10“. 155.; best best 
bars, 111. бг. ; packing (parallel), 81. ; packing (tapered), 
ІШ.; steel billets (soft), 71. 28. 6d.; steel billets 
(medium), 71. 12s. 6d. ; steel billets (hard), 81. 2s. ба. ; 
steel ship plates, 8“. 2s. 6d.; steel rivets, III. 108. ; 
steel angles, 71. 12s. 6d. ; steel joists, 71. 128. ба, ; heavy 
steel rails, 81. 108, ; black sheets (No, 24 gauge) 107. ; and 
galvanised corrugated sheets (No, 24 gauge), 131. 78. ба. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—While it is too early to prophesy, it 
is confidently believed that the present year will be more 
satisfactory than the last. The flow of orders is much 
stronger than for some time past, while there is 
every likelihood of more business accruing from the 
increased number of inquiries now in circulation. The 
iron and steel producing sections have so far failed to 
settle down. Many furnaces working before the holidays 
have not been relighted, and are not likely to be, unless 
more work comes to hand. At the present moment the 
demand їз practically negligible. Many customers, 
despite the low level of quotations, show no inclination 
to purchase. Those departments producing finished 
products are much better employed. Big business is 
being done in railway materials, while the India Store 
Department, the Madras and South Mahratta Railway, 
and the Burma Railways Company are all asking for 
tenders for similar products. Тһе promised revival in 
ship steel and marine forgings and castings has failed to 
mature, and the demand at present is below normal. 
Armament departments continue depressed, but an 
improvement is looked for. The output of structural 
steel increases week by week. Its use covers a wide range, 
including the replacing of wood in mines, and standards 
for electricity extension schemes. Automobile-steel 
makers report no diminution in the demand for motor car 
steel and fittings, while the extensive use being found 
for Stainless steel is responsible for the absorption of 
the whole of present output. Agricultural and minin 
machinery continue to disappoint on both home an 
export account, but in the former a revival is anticipated 
in the near future. In contrast, an expansion has been 
experienced in the demand for electrical, cement-making, 

uarrying, stone-crushing, and road-making machinery. 

ngineers’ small tools display improvement. A decline 
has been noticed in farm and plantation tools, but saws 
of all descriptions are in request in connection with 
forest clearings in Finland, South America and other 
countries. 


South Yorkshire Coal Trade.—The position generally 
shows a slight but welcome improvement. The demand 
for industrial sorts is still below normal owing largely 
to the little business passing in the steel producing sections. 
House coal is much the same, though London and country 
users are showing a disposition to take bigger quantities. 
Export requirements tend to increase. Shipments of 
foundry and furnace coke are larger than for some timo 
past, while the tonnage required for home consumption 
is steadily increasing. Gas coke remains quiet. Quota- 
tions :—Best [пей handpicked, 278. 6d. to 29а. ва. ; 
Derbyshire best bright house, 204. 6d. to 214. 6d.; Best 
house coal, 198. to 20s. 6d. ; Screened house coal, 168. to 
178. 6d.; Screened house nuts, 158. to 168.; Yorkshire 
hards, 148. 6d. to 158. 6d.; Derbyshire hards, 14s. to 
156. 6d.; Rough slacks, 8а. 6d. to 98. 6d.; Nutty slacks 
ба. to 78. ; Smalls, 38. to 48. 6d. 


CoNTRACTS.— Recent orders secured by Messrs. James 
and Frederick Howard, Limited, of Bedford, include two 
abattoir planta in Ireland, à condemned sheep treatment 
plant in South America, and extensions to the Bloem- 
fontein municipal abattoir.—Messrs. Henry Berry and 
Company, Limited, Hunslet, Leeds, have received an 
order for 23 већа of pumps of а special design, from the 
Imperial Chemical Industries, Limited.—A mongst recent 
orders received by Messrs. The Constructional Engineer- 
ing Company, Limited, Titan Works, Birmingham, are 
the following: An eight-ton oupola, complete with elec. 
trio telpher for charging, fan and motor, for the Brush 
Electrical Engineering Company, Limited, of Lough. 
borough. Three-ton cupolas for Messrs. British Castings, 
Limited, Old Hill, and for the Manchester Dry Docks 
Company, Ellesmore Port. Complete melting equip- 
ment, consisting of five-ton cupolas, fans &nd motors, 
&c., for Singapore, &c.—Messrs, the Ritohie-Atlas Engi- 
neering Company, Atlas Works, Temple, Glasgow, W. 2, 
have received a contract from the Glasgow Corporation 
for the design, manufacture, and erection of telpher 
extension, ash hopper, and coke-handling and screening 
plant to the value of 15,0001. 


TENDERS.—We have received from the Department 
of Overseas Trade, 35, Old Queen-street, London, S.W.1, 
particulars of tenders invited by various bodies in the 
British possessions and in foreign countries, Further 
details and information relating to these may be obtained 
on application to the Department at the above address, 
the reference numbers given below being quoted in each 
case. The Directorate-General of Navigation and Ports 
of the Argentine Ministry of Public Works invites ten- 
ders, to reach Buenos Aires by March 15, for the supply 
and delivery of 24 cranes. Local representation 18 
essential. (Ref. No. A.X. 5741.)—The Harbours, Roads 
and Bridges Branch, Public Works Department, New 
South Wales, invites tenders for the manufacture, supply 
and delivery of metal work for nine steel truss spans 
and bearings for & bridge over the River Murray at 
Bethanga, Victoria, 'Tenders to reach Sydney by 
March 19. Contract No. 1. (Бар Хо. A. 5738.)—The 
Mechanical Department of the Ministry of Publio Works, 
Ceiro, invites tenders for the supply and erection of one 
70 b.h.p. semi-fixed superheated condensing steam 
engine, and one belt-driven centrifugal or ши, 
pump. Tenders to reach Cairo by February 5. Loca 
representation is essential (Ref. No. A.X. 5730.)— 
The Indian Store Department, New Delhi, is calling 
for tenders, to be presented by February 8, 1928, for 5 
600-kw. oil engine alternator set. (Ref. No. В.Х. 4129.) 
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NOTES FROM THE NORTH. 
GLASdow. Wednesday. 


Collien Steel Trade.—There has been little movement 
е steel trade since the holidays, but makers 
are hopeful that things will brighten up before long. 
Inquines during the past few days have been fair, but 
nothing to cause any great enthusiasm has been fixed 
up, General trade throughout the countr shows signs 
of improving, and it is fully expected that this will 
mean a better demand for steel material of different 
kinds, In the shipbuilding industry, however, the large 
output during the last month or two has meant many 
empty berths now, and with new contracts not on 
the same scale, the demand for ship plates, &c., has 
fallen off to some extent. Work has been resumed 
in some of the works this week, and the remainder will 
re-open next Monday. In the black-sheet trade 
conditions are much as they were at the end of the 
vear. The following may be taken as the current 
market quotations :—Boiler plates, 10. 108. per ton; 
ship plates, 8. 2s. 6d. per ton; sections, 71. 12а. 6d. 
рег ton; and sheets, bin. 8. 178. 64. per ton, all 
delivered Glasgow stations. | 


Malleable-Iron Trade.—4A quiet tone characterises Ше 
malleable-iron trade of the West of Scotland, and there 
is little appearance of business opening out yet. Inquiries 
of late have been on а small scale, and improvement 
in the industry is more than likely to be gradual. The 
demand for bar iron and for re-rolled steel bars is 
only fair, Prices are without change in Crown” 
bars at 101. 53, per ton, and re-rolled steel bars at 
il 18, per ton, both delivered Glasgow stations. 
The export quotations are 101. per ton and 71. per ton, 
respectively, 


Scottish. Pig-Iron Trade.—Nothing of any note can 
he reported in connection with the pig.iron trade of 
Seotland this week, except perhaps that another blast- 
furnace has been blown out. he demand at the 
moment is poor, both on home and export account, and 
there are no indications of any buying movement. 
Stocks in makers’ yards are fully equal to all demands. 
The current prices are as follow: Hematite, 744. per 
ton, delivered at the steel works ; foundry iron, No. 1, 
75. per ton; and No, 3, 708. per ton, both on trucks 
at makers’ yards, 


Scottish Pig. Iron Shipments.— The shipment of 
Scottish pig. iron from Glasgow Harbour for the week 
ending Saturday last, January 7, amounted to 188 tons. 
Of that total 152 tons went overseas and 36 tons 
eoastwise. During the corresponding week of last 
year the figures were, 85 tons overseas and 99 tons 
coustwise, making а total shipment of 184 tons. 


Scottish Shipbuilding. — While there is still a large 
amount of tonnage on order from Scottish shipbuilders, 
few fresh contracts have recently been placod. "The 
work on hand at, present means a reasonable amount of 
employment during the next few months, but the 
unfortunate thing is that a reduction in stafis in a 
number of the yards will be а necessity if shipowners 
do not again come into the market very soon. А few 
yards are well booked forward, but some of the others 
cannot see very far ahead. The big output of last 
year gave the feeling of a return to old times, but 
continuity of orders is required if the pre-war standard 
М to бе maintained. Referring to the work of the past 
year, it is interesting to note the great amount of harmony 
which prevailed in the industry. The workers in most 
Instances excelled themselves as good timekeepers, 
and seemed to have a greater desire to do their bit 
for the benefit of their employers. There was evidence 
throughout the year that there was less of the “са” 
Thee policy " in the yards and fewer “ clock watchers.” 

e result was that there were no serious differences 
M IUE stoppages, and therefore dislocation, and that 

е little troubles which invariably crop up in industry 
1 ге amicably settled without recourse to the process 
hs ырен work and holding up output. Dealing 

nery with the tonnage of the year, the River Clyde 
m 5 pride of place with 274 vessels of 463,528 
e. nia is 142,000 tons above the River Tyne—the 
Cx | 10 est British shipbuilding area for 1927. Тһе 
0 P E is well up to the pre-war average output, 
9 50 y ough a long way behind the record year 1913, 
and not 10181 was 756,976 tons, it is well above 1926, 
ar 80 very far behind 1924 and 1925—each of 

ich years were over the 500,000-ton mark. 
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АШҮ Use or Execrarcrry on Ваплулув. а 
dinner of m toast of “Тһе Institution," at the annual 
wit! о the Western Centre of the Institution of Elec- 
Janua карашы: which was held in Cardiff on Monday, 
Pa , Sir Felix Pole read а letter, which had been 
eerie Brunel to W. F. Cooke in 1838, regarding the 

ва fou е telegraph оп the Great Western Railway. This 
Seunder “лав before that line was opened. In 1840, 
on Railw, Swing evidence before the Select Committee 

legra b stated that they hoped by the use of the 
моск id to simplify working, reduce the amount of 
same rai) increase the safety of the passengers. Тһе 
of elect 1 1 had also been a pioneer in the employment 
Sir Реј оу 85026, Replying to a question asked by 
said thet th Archibald Page, president of the Institution, 
to suppl i» Central Electricity Board would bo able 
when ds l е railways with electricity at 0-14. per unit 
isolation « 43 abandoned their position of splendid 
Ur. с u entered the League of National Electricity. 
presided. опеу Мет, city electrical engineer. Cardiff, 
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NOTICES OF MEETINGS. 


JUNIOR INSTITUTION оғ ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S. W. I. Air Conditioning—A 
General Survey of its Uses and Application,” by Mr. N. E. 
Jackson. Friday, January 20, 7.30 p.m., Informal 
Meeting. Steam Accumulators," by Mr. S. Hopkins. 


SOCIETY oF CHEMICAL INDUSTRY: CHEMICAL ENGI. 
NEERING GRoUP.—To-night, 8 p.m., Chemical Society, 
Burlington House, Piccadilly, W. IJ. The Manufacture 
of Artificial Silk, with Special Reference to Viscose,” 
by Mr. Н. В. S. Clotworthy. 


INSTITUTE оғ BRITISH FoUNDRYMEN,— Lancashire 
Branch, Junior Section : Saturday, January 14, 7 p.m., 
College of Technology, Sackville-street, Manchester. 
Lecture: “ Cast Ігоп,” by Mr. F. J. Cook. 


Капљах Стов.—Мопдау, January 16, 7.30 p.m., 
25, Tothill-street, S. W. I. Timetables—Old and New," 
by Lieut.-Col. W. R. Mansfield. 


Royat Society or Arts.—Monday, January 16, 8 p.m., 
John.street, Adelphi, W.C.2. Cantor Lecture. “Тһе 
Scientific Foundation of the Refining of Petroleum " 
(Lecture 1), by Dr. A. E. Dunstan. Wednesday, January 
18, 8 p.m. “ Methods of Radiant Heating," by Mr. 
A. H. Barker. Friday, January 20, 4.30 p.m. “Тһе 
Indo-European Telegraph Department," by Mr. M. G. 
Simpson. 

Roya INsTITUTION.— Tuesday, January 17, 5.15 p.m., 
Albemarle-street, W.1. “ Dielectrics for Electrical 
Condensers ” (Lecture 1), by Mr. P. К. Coursey. Thurs- 
day, January 19, 5.15 p.m. ‘‘ Unsaturation of Carbon 
Compounds "(Lecture 1), by Prof. J. Е. Thorpe. 
Friday, January 20, 9 p.m. “ Photo-Electricity,” by 
Sir W. Bragg. 


INSTITUTE оғ TRANSPORT.—Tuesday, January 17, 
5.45 p.rn., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. Graduates’ and Students’ Lecture : 
“ Some Applications of Radio to the Science of Trans- 
port," by Mr. R. R. Pecorini. 


SHEFFIELD METALLURGICAL AssOCIATIO N. Tuesday, 
January 17, 7.30 p.m., 198 West-street, Sheffield. “Тһе 
Chemical Engineer and the Steel Maker," by Mr. J. L. 
Pearson. 


бостету or GLass TEÉcHNOLOGY.— Wednesday, Janu- 
ату 18, 2.30 p.m., College of Technology, Sackville-street, 
Manchester. “Тһе Design апа Operation of Glass 
Furnaces,” by Мг. W. W. Warren. “Тһе Manufacture 
and Use of Glasshouse Pots," by Mr. P. Marson. “Тһе 
Refining of Glass," by Prof. W. E. S. Turner. 


NEWCOMEN SocrETv.— Wednesday, January 18, 5.30 
p.m., Prince Henry's Room, 17, Fleet-street, Е.С.1. 
Some Episodes in Early Ocean Steam Navigation,“ 
by Eng.-Capt. E. C. Smith. 


LIVERPOOL ENGINEERING Socrety.— Wednesday, Janu- 
ary 18, 6 p.m., 9, The Temple, Dale-street, Liverpool. 
“ High-Pressure Thermal Storage, by Mr. С. Е. Wade. 


INSTITUTION OF CIVIL ENOINEERS. Wednesday, 
January 18, 6.30 p.m., Great George-street, S.W.1. 
Students’ Meeting. Vernon-Harcourt Lecture: “ Appli- 
ances for Handling Goods in Ports and Docks,” by Mr. 
H. A. Reed. 


INSTITUTION OF ELECTRICAL  ENGINEERS.—Soufh 
Midland Centre: Wednesday, January 18, 7 p.m. 
The University, Edmund-street, Birmingham. * Large 
Electric Baking Ovens," by Mr. W. Ellerd-Styles. 
London: Thursday, January 19, 6 p.m., Victoria- 
embankment, W.C.2. ''Large Electric Baking Ovens," 
by Mr. М. Ellerd-Styles. ondon Students’ Section: 
Friday, January 2, 6.15 p.m. “Тһе Three-Cathode 
Carbon Arc,” by Dr. Е. С. Fox. 


INSTITUTE OF MeETALS.—Swansea Local Section: 
Wednesday, January 18, 7 p.m., Thomas Café, High- 
street, Swansea. “ Some Interesting Properties of Alloys 
of Nickel,” by Mr. W. T. Griffiths. Birmingham Local 
Section: Thursday, January 19, 7 p.m., Engineers’ 
Club, Waterloo-street, Birmingham. Joint meeting 
with the Birmingham Metallurgical Society and the 
Staffordshire Iron and Steel Institute. “ Heat-Resisting 
Alloys," by Mr. T. H. Turner. 


MANCHESTER METALLURGICAL SocieTy.— Wednesday, 
January 18, 7 p.m., Engineers’ Club, Albert-square, 
Manchester. The Economical Use of Coal," by Мт. А. 
McCulloch. 


ROYAL METEOROLOGICAL Socrety.— Wednesday, Janu- 
ary 18, 7.30 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. “Тһе Observation of Clouds with Special 
Reference to the Safety of Aviation," by Prof. Dr. Н. 
Hergesell. World Weather," by Sir G. T. Walker. 


INSTITUTION оғ MECHANICAL ENGINEERS.— Midland 
Branch; Thursday, January 19, 6.30 p.m., Queen's 
Hotel, Birmingham. “ Campanology," by Mr. E. 6. A. 
Walker. North-Western Branch: Thursday, January 
19, 7.15 p.m., Engineers’ Club, Manchester. “ Some 
Experimental Results from a Three-Cylinder Compound 
Locomotive,” by Mr. Lawford H. Fry. London: Friday, 
January 20, 6 p.m., Storey's-gate, S. W. 1. Report of the 
Steam-Nozzles Research Committee. 


OPTICAL SocrETY.— Thursday, nar 7.30 p.m., 
Imperial College of Science and Technology, South 
Kensington, S.W.7. “ On Torio Lenses," by Mr. T. 
Smith. “ Canonical Forms іп the Theory of Asymmetri. 
cal Optical Systems," Бу Mr. T. Smith. “ Some Remarks 
on an Extension of the Optical Cosine Law," by Mr. M. 
Herzberger. Demonstration of the Rosenheim-Schu- 
ater Colorimeter based on Lovibond's System," by Меззгв. 
The Tintometer, Limited. 
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| INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS. 
— Yorkshire District: Saturday, January 21, 2 p.m., 
Town Hall, Sheffield. “ Report of the Royal Commission 
on Land Drainage,” by Mr. У. J. Hadfield. 
HULL ASSOCIATION оғ ENGINEERS.— Saturday, January 
21, 7.16 p.m. Technical College, Park-street, Hull. 
Lecture: “ Gyroscopic Aids to Navigation, by Мг. 1. С, 
Perkin. 


NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Coal Trade.— Business in the Welsh coal trade has 
been rather more active of late, and with shipping in 
better supply, exporte were also on brisker lines. In the 
past week clearances of coal, to foreign countries, as cargo 
amounted to 395,130 tons, whioh was 121,000 tons more 
than in the preceding week and 47,000 tons more than 
а fortnight ago, but 1,300 tons less than in the corre- 
sponding period of last year. Shipments to Argentina 
were raised from 36,700 tons to 44,790 tons, to Brazil from 
32,240 tons to 65,210 tons, to Egypt from 14,300 tons to 
25,450 tons, to France from 87,460 tons to 89,120 tons, 
to Italy from 26,050 tons to 30,300 tons, to Portugal from 
9,150 tons to 30,930 tons, апа to Spain from 16,800 tons 
to 19,420 tons. At Cardiff exports were raised from 
156,100 tons to 269,770 tons, at Swansea from 27,150 
tons to 32,890 tons, and at Llanelly from 420 tons to 
5,900 tons, but &t Newport reduced from 60,160 tons 
to 57,540 tons, and at Port Talbot from 30,220 tons 
to 29,230 tons. А final decision regarding the coal- 
owners' scheme for stabilising selling prices а an economic 
level is expected to be reached before Ше end of the 
month, and it is ho that the scale of minimum prices 
will be in operation next month. At present, best 
Admiralty large coal is available at 198. to 19а. 6d., 
with best bunker smalls 124. ба. to 124. 9d. 


Docks Traffic in 1927.— The seaborne traffic of the 
docks of Cardift, Penarth, Barry, Newport, Swansea, and 
Port Talbot in 1927 &mounted to 37,655,566 tons, com- 
pared with 19,812,488 tons in 1926 and 35,080,580 tons 
in 1925. Exports last year accounted for 31,584,157 
tons, of which coal and coke was responsible for 27,880,816 
tons and oil 1,002,034 tons. 


PERSONAL.—Mesars. Newton, Chambers and Company, 
Limited, Thorncliffe Ironworks, Sheffield, have appointed 
Mr. E. А. О. Ward, the White Building, Fitzalan-square, 
Sheffield, to be agent for the general centrifugal casting 
producta of the Thorncliffe Centrifugal Casting Depart- 
ment, in the Lancashire and South Yorkshire area.—The 
address of the Manchester office of Меввга. Dorman, 
Long and Company, Limited, is now 9, Albert-square, 
Manchester.—As а result of the fusion of certain interests 
of Meesrs, Sir W. G. Armstrong, Whitworth and Company, 
Limited, with those of Messrs. Vickers Limited, the 
former firm will now concentrate its activities а the 
Walker group of shipyards and the Scotewood group of 
works, Newcastle-upon-Tyne, and at the Close Works, 
Gateshead-upon-Tyne. The London office of Messrs. 
Armstrong, Whitworth remains at Kinnaird House, 
Pall Mall East, S. W. I.—Messrs. Hobdell, Way and 
Company, Limited, 45, Church Street, Minories, London, 
Е.1. have taken over the sole selling rights, in this country 
and in the colonies, of the waterproofing materials 
Karnak, Krodeproof and Korkseal, manufactured by 
Messrs. Lewis Asphalt Engineering Corporation, 30 
Church-street, New York, U.S.A.—Mr. A. H. Hall, 
C.B.E., Superintendent of Airship Production, Air 
Ministry, has been appointer Chief Superintendent of the 
Royal Aircraft Establishment, Farnborough, as from 
April 1 next in succession to Mr. W. Sydney Smith, C.B., 
О.В.Е., who is retiring then from the public service. 


THE EXPLOSION IN ALBEMARLE-STREET, W.1,—Like the 
explosion at Acton, with which we dealt on page 274 
of our issue of August 26, last, the explosion which took 
place in Albemarle-street on December 29, last, seems to 
be a matter for inquiry by the Electricity Commissioners. 
Illuminating gas had nothing to do with it, nor had the 
Royal Institution, which was damaged, though, fortu- 
nately, not to any serious extent. Sir William Bragg, 
director of the Institution, Mr. Green, physical assistant, 
and Mr. Mitcham, electrician, were present when, soon 
after 7 p.m., а smell of burning and an unsteadiness in 
the lamps were noticed. A search revealed nothing 
wrong. An explosion took place soon after, followed by 
others, the second one the most violent, all within 20 
minutes ; the electric current was cut off immediately 
after the first explosion. The supply is from the West- 
minster Electricity Company on 400 volts direct, from a 
cable running along the front of the Royal Institution, 
under the pavement. The service connection to Ше main 
switchboard is through two insulated cables encased in 
two 1}-in. iron pipes from a junction box outside. These 
service cables, as well as the switch board, are intact, 
but fumes were seen to rush through the pipes, which 
pass through the outer wall into the basement. Further 
south the street electric main lies on the top of the outer 
vaulting of the basement, vault and basement being 
connected by a wooden door. This door was blown in- 
wards, but very little further damage was done at this 
point. The lid of one of the three exploding manholes 
outside was blown up as high as the building, and pillars 
of flame followed; the flames, partly from the asphalt 
pavement, smouldered for about an hour. Many windows 
were smashed in the southern portion of the building, 
on all the three Воогв, and the soot rushing in covered 
everything with a uniform black coating. This deposit 
can, however, easily be blown off, leaving white paper 
underneath unstained; it contains metallic particles. 
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THE DANISH MOTOR TRAIN-FERRY “KORSOR.” 


(For Description, see Page 41.) 
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| THE DANISH MOTOR TRAIN-FERRY “KORSOR.” 


CONSTRUCTED BY THE ELSINORE SHIPBUILDING AND ENGINEERING COMPANY, SHIPBUILDERS, ELSINORE, DENMARK. 
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с to the ie branches from which lead to the, tween decks, is electrically driven. 
heads + ugh плана to the crank pins and cross- | the necessary current being ob- 
camshaft pur is ой e in the connecting rod. The | tained from three Diesel.electric Fic. 23. STERN View SHOWING CAR TRACKS. 
off from the main beac through branch pipes, led| sets, which aro placed athwart- 
three-stage sir gs. Each engine has Ив own | ship forward of the main en- | | | 
| forward end Pu орог, which is bolted on to the|gines. Two of these sets comprise a 150-h.p. three- | оп the main engines or mancuvring compressors. 
cranks T е bedplate and is driven direct from the | cylinder engine running at 400 r.p.m., and driving a | The pumps are arranged aft of the main engines 
such that Ü he capacity of these compressors is| 100-kw. dynamo, and one set consists of а 75-h.p. three- | alongside the wing tanks. Duplicate equipment is 
in i US PPly of air is ample. · | eylinder engine, running at 500 r.p.m., and driving а | provided for dealing with the cooling water and lubrica- 
| y an 4 ith fact that the Когвог carries passengers | 50-kw. dynamo. These sets, which were manufactured | ting oil, each consisting of an electric motor, coupled to 
precaution t, and also transports sleeping cars, great | by Messrs. Burmeister and Wain, are also direct- | an 50-ton centrifugal pump for the water supply, and 
machine 8 were taken to design both the hull and | coupled to a three-stage compressor, the output of | to а 60. ton geared pump for the lubrication. 
| Ту 80 аз to reduce vibration. which can be adjusted so that it will either supply the The fuel oil is delivered to the engines by two elec- 
Various auxiliary equipment, both on and be-|auxiliaries or act as a reserve to the compressors | trically-operated geared pumps, while the bilge and 
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sanitary services are dealt with by twin}. plunger 


pumps. 

The heating, both of the ship and of any of the railway 
rolling-stock that may require this convenience during 
the winter months, is effected from two boilers working 
at а pressure of 7 atm. (103 15. per square inch). These 
are situated in & separate boiler room, abaft the engine 
room. These boilers are heated both by oil fuel and 
by the exhaust gases from the main engines. They 
are of the water-tube type, with vertical tubes connect- 
ing the upper and lower drums. Тһе procedure is to 
raise the temperature to the required point for 
operation by the use of fuel oil before the exhaust gases 
are admitted, thus preventing the possible formation 
of sulphurous acid. In normal working, the exhaust 
gases alone are used, but they are supplemented by 
oil-firing during exceptionally cold periods. Care has 
been taken to keep the exhaust gases and the products 
of combustion separate, so as to guard against explosion, 
when changing over from one system of firing to the 
other. During test, these boilers evaporated some 
600 kg. (1323 15.) of steam per hour, and at the same 
time the temperature of the exhaust gases was reduced 
by about 250 deg. C. The steam required is thus 
obtained very economically, while the boiler itself acts 
= silencer, the absence of noise being very notice- 
able. 

The deck machinery, some of which is visible in 
Fig. 6, Plate IV, and more particularly in Fig. 17, 
Plate VI, is also entirely electrically operated, the 
necessary current being obtained from the auxiliary 
sets described above. It comprises two anchor wind- 
lasses with drums suitable for carrying $-in chain, four 
1-ton warping winches; see Fig. 17, Plate. VI. In addi- 
tion, there are two sets of steering gear, one forward 
and one aft, Fig. 1, page 42, Figs. 8 and 14, Plate V, 
and Fig.18, Plate VI. All this equipment was supplied 
by Messrs. Thomas B. Thrige, of Odense, Denmark. 

Finally, it may be mentioned that, on the acceptance 
trials, the Когадг attained a maximum speed of 15-51 
knots, the main engines developing 5,100 i.h.p. at 191 
r.p.m. The specified speed was 15 knots. A week later, 
on her way to Когвдг, consumption trials were carried 
out. These were divided into two parts, on the first of 
which, lasting four hours, the engines developed 3,620 
i. h. p. for a consumption of 141-5 gm. (0-311 lb.) per 
horse-power hour. The second trial lasted two hours, 
when the engine developed 4,160 i.h.p. for а consump- 
tion of 142-1 gm. (0-313 Ib.) per horse-power hour. 


THE LATE MR. LEON GASTER. 


THE death of Mr. Leon Gaster, which occurred on 
Saturday, January 7, after a short illness, will leave 
а wide gap in the growing ranks of illuminating engineers 
and removes a robust enthusiast, who for many years 
had worked whole-heartedly and unceasingly in the 
cause of better artificial lighting. It is not too much 
to say that the improvements in our methods of 
illumination and the increasing interest which in 
recent years has been generally displayed in this sub- 
ject, are not a little due to his efforta. 

Mr. Gaster was born at Bucharest in 1873, his father 
being а member of the Dutch diplomatic service, who 
was resident for many years in Rumania. He was 
educated at the University in that city, and subsequently 
received а technical training at the Zurich Polytechnic. 
He came to England in 1896, and was appointed 
electrical engineer and manager of the experimental 
carbon works of Messrs. Forbes, Abbott and Lennard. 
Іп 1901, he began to practise as а consulting engineer 
and from the first devoted himself to the problems 
of lighting and illumination. He was largely instru- 
mental in founding the Illuminating Engineering 
Society in 1909, and acted as honorary secretary of this 
body from its inauguration. About the same time, 
he founded T'he Illuminating Engineer, & journal spec- 
ially devoted to the various matters connected with 
this subject. He was always of opinion, ав he expressed 
it, that science was international, and supported this 
view by а great deal of active work on such bodies аз 
the International Congress of Industrial Diseases, the 
International Electro-Technical Commission and the 
International Commission on Illumination. He was 
also honorary secretary of the British International 
Association of Journalists, in which capacity he 
organised the successful conference held in London 
last ycar. Heserved on the Committee on the Lighting 
of Factories and Workshops, which was appointed by 
the Home Office in 1913, and had been a member of the 
National Safety First Association from its inception. 


THE LATE MR. ALEXANDER SMITH. 


WE regret to record the death of Mr. Alexander 
Smith, which occurred on December 31 last, at his 
home, Battledown House, Cheltenham. Mr. Smith, 
who was a well-known figure in South Staffordshire 
mining circles, was а son of a government engi- 
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neer at Surabaya, Java, Dutch East Indies, and was 
born in 1846. Having decided to follow his father's 
footsteps in the engineering profession, he became 
& pupil of the late Mr. George Smith, consult. 
ing engineer, Dudley, Worcestershire. After com- 
pleting his pupilage, he received practical engineering 
training under the late Mr. R. Angus, locomotive 
superintendent of the North Staffordshire Railway. 
As long ago as 1867, when only 21 years of age, he was 
appointed consulting engineer and valuer of the Earl 
of Dudley’s extensive mines and works. Some four 
years later he began to practise on his own account, 
while still retaining his position with the Earl of 
Dudley, and founded the firm which eventually became 
known as Messrs. Alexander Smith and Sons, of 3, 
Newhall-street, Birmingham. Much of his time was 
spent in designing and superintending the construction 
of colliery engines and mining machinery, and many 
of the improvements brought forward by him were 
afterwards widely adopted. He became a recognised 
authority on mining leases, valuations and assessments. 
He also acted as mineral agent for many large mine 
owners in the Midlands, and was for some years a 
director of Messrs. Newdigate Colliery (1914), Limited. 
He assisted in establishing the Mining Department at 
the University of Birmingham, and took a large 
share in the formation of the Federated Institution 
of Mining Engineers. He was appointed secre of 
the South Staffordshire and Warwickshire Institute of 
Mining Engineers in 1875, and retained that position 
until he was elected president in 1907. When this 
institute was incorporated with the Institution of 
Mining Engineers he became a member of the parent 
body, and was, at the time of his death, a member of 
the Council of that Institution. He was made an 
associate member of the Institution of Civil Engineers 
on May 30, 1876, and was elected to full membership 
on May 14, 1878. 

Mr. Smith retired from his consulting business 
some few years ago, and, since then, the affairs of the 
firm of Messrs. Alexander Smith and Sons have been 
mainly in the hands of his two younger sons, Messrs. 
G. D. and F. S. Smith. His eldest son, Mr. Graham 
Smith, is an official of the Board of Agriculture. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—With the make of 
Cleveland pig iron barely equal to needs, and stocks 
low, ironmasters are in a strong position. Local 
foundries and steelworks are absorbing the bulk of 
the output, but there is promise of expansion of demand 
from home customers at a distance. Sales to Scotland 
continue to fall considerably short of what could be 
desired, and there is still little export demand. Producers’ 
fixed quotations are firm. Ко. 1 quality is 678. 6d.; 
No. 3 g. m. b., 658.; No. 4, foundry, 64s. ; and No. 4, 
forge, 63s. 6d. 


Hematite.—There is & distinctly steadier feeling in 
East Coast hematite. Anticipating improvements in 
home and Continental demand, makers are less disposed 
to cut prices. Sales аге chiefly of iron to specified 
analysis, but market rates are still ruled by quotations 
for mixed numbers, which are from 708. to 70s. ба. 


Blast-Furnacemen’s Pages. — Wages of North о! 
England blast-furnacemen are reduced by 21 per cent. 
as from the 18% inst., consequent upon the average 
net selling price of No. 3 Cleveland pig for the last 
three months of 1927 having been certified at 648. 7.044. 
per ton, as compared with 678. 2:434. for the previous 
quarter, thus lowering wages from 13 per cent. above 
the standard to 104 per cent. above the standard. 
The present certified price is the lowest since the third 
quarter in 1915, when the ascertained figure was 648. 


Ironstone Miners’ Wages.—At a meeting of Cleveland 
ironstone mineowners’ and miners’ representatives this 
week a lengthy discussion as regards wages resulted 
in an amicable agreement to a reduction of 2} per cent. 
for the first quarter of the year. 


Foreign Ore.— Users of imported ore have contracts 
running sufficient to cover their needs to the end of 
June, and are not disposed to negotiate for supplies 
further ahead, though sellers hint at possible stiffening 
Т prices. Nominally best rubio remains at 218., c.i.f. 

ees, 


Blast-Furnace Coke.—Durham blast-furnace coke- 
makers are meeting with little success in their effort 
to dispose of their output at unprofitable figures. Good 
medium descriptions are offered а% 17s. 6d., delivered 
here. 


Manufactured Iron and Steel.—Output in several 
Бгапсһев of finished iron and steel promises to continue 
heavy. Rather more inquiry for shipbuilding material is 
reported, and rails are in slightly better request. Common 
iron bars аге 101, 58.; best bars, 101, 168.; best best 
bars, 114. 5s. ; packing (parallel), 81; packing (tapered), 
11.; steel billets (soft), 7:. 28. 6d.; steel billets 
(medium), 71. 12s. 6d.; steel billets (hard), 81. 2s. 6d. ; 
steel ship plates, 81. 25. 6d.; steel rivets, III. 108.; 
steel angles, 71. 12s. ба. ; steel joists, 71. 12s. 6d. ; heavy 
steel rails, 81. 108. ; black sheets (No. 24 gauge) 101. ; and 
galvanised corrugated sheets (No, 24 gauge), ІЗІ. 75. 64, 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Iron and Steel.—While it is too early to prophesy, it 
is confidently believed that the present year will be more 
satisfactory than the last. 'The flow of orders is much 
stronger than for some time past, while there is 
every likelihood of more business accruing from the 
increased number of inquiries now in circulation. Тһе 
iron and steel producing sections have so far failed to 
settle down. any furnaces working before the holidays 
have not been relighted, and are not likely to be, unless 
more work comes to hand. At the present moment the 
demand is practically negligible. Мапу customers, 
despite the low level of quotations, show no inclination 
to purchase. Those departments producing finished 
products are much better amployed: Big business is 
being done in railway materials, while the India Store 
Department, the Madras and South Mahratta Railway, 
and the Burma Railways Company are all asking for 
tenders for similar products. The promised revival in 
ship steel and marine forgings and castings has failed to 
mature, and the demand at present is below normal. 
Armament departments continue depressed, but an 
improvement is looked for. The output of structural 
steel increases week by week. Its use covers a wide range, 
including the replacing of wood in mines, and standards 
for electricity extension schemes. Automobile-steel 
makers report no diminution in the demand for motor car 
steel and fittings, while the extensive use being found 
for Stainless steel is responsible for the absorption of 
the whole of present output. Agricultural and minin 
machinery continue to disappoint on both home an 
export account, but in the former a revival is anticipated 
in the near future. In contrast, an expansion has been 
experienced in the demand for electrical, cement-making, 
uarrying, stone-crushing, and road-making machinery. 
gineers’ small tools display improvement. A decline 
has been noticed in farm and plantation tools, but saws 
of all descriptions are in request in connection with 
forest clearings in Finland, South America and other 
countries. 


South Yorkshire Coal Trade.—The position generally 
shows a slight but welcome improvement. The demand 
for industrial sorts is still below normal owing largely 
to the little business passing in the steel producing sections. 
House coal is much the same, though London and country 
users are showing a disposition to take bigger quantities. 
Export requirements tend to increase. Shipments of 
foundry and furnace coke are larger than for some time 
past, while the tonnage required for home consumption 
13 steadily increasing. Gas coke remains quiet. Quota- 
tions :—-Best branch handpicked, 278. 6d. to 298. 64. ; 
Derbyshire best bright house, 20s. ба. to 214. 6d.; Best 
house coal, 194. to 20s. 6d. ; Screened house coal, 168. to 
178. 6d.; Screened house nuts, 15s. to 168.; Yorkshire 
hards, 148. ба. to 168. 6d.; Derbyshire hards, 148. to 
158. 6d. ; Rough slacks, 8s. 6d. to 98. 6d.; Nutty slacks 
ба. to 78. ; Smalls, 3s. to 48. 6d. 


Contracts.—Recent orders secured by Messrs. James 
and Frederick Howard, Limited, of Bedford, include two 
abattoir planta in Ireland, & condemned sheep treatment 
plant in South America, апа extensions to the Bloem- 
fontein municipal abattoir.—Messrs. Henry Berry and 
Company, Limited, Hunslet, Leeds, have received ап 
order for 23 sets of pumps of а special design, from the 
Imperial Chemical Industries, Limited.—Amongst recent 
orders received by Messrs. The Constructional Engineer- 
ing Company, Limited, Titan Works, Birmingham, are 
the following: An eight-ton cupola, complete with elec- 
trio telpher for charging, fan and motor, for the Brush 
Electrical Engineering Company, Limited, of Lough- 
borough. Three-ton cupolas for Messrs. British Castings, 
Limited, Old Hill, and for the Manchester Dry Docks 
Company, Ellesmore Port. Complete melting equip- 
ment, consisting of five-ton cupolas, fans and motors, 
&., for Singapore, &c.—Messrs. the Ritchie-Atlas Engi- 
neering Company, Atlas Works, Temple, Glasgow, W.2, 
have received a contract from the Glasgow Corporation 
for the design, manufacture, and erection of telpher 
extension, ash hopper, and coke-handling and screening 
plant to the value of 15,0002. 


TENDERS.—We have received from the Department 
of Overseas Trade, 35, Old Queen-street, London, S.W.1, 
particulars of tenders invited by various bodies in the 
British possessions and in foreign countries. Further 
details and information relating to these may be obtained 
on application to the Department at the above address. 
the reference numbers given below being quoted in each 
case. The Directorate-General of Navigation and Ports 
of the Argentine Ministry of Public Works invites ten- 
ders, to reach Buenos Aires by March 15, for the supply 
and delivery of 24 cranes. Local representation 1s 
essential. (Ref. No. А.Х. 5741.)--Гһе Harbours, Roads 
and Bridges Branch, Public Works Department, New 
South Wales, invites tenders for the manufacture, supply 
and delivery of metal work for nine steel truss spans 
and bearings for a bridge over the River Murray at 
Bethanga, Victoria. Tenders to reach Sydney by 
March 19. Contract No. 1. Ва Хо. А. 5738.)—The 
Mechanical Department of the Ministry of Public Works, 
Cairo, invites tenders for the supply and erection of one 
70 b. h. p. semi-fixed superheated condensing steam 
engine, and one belt-driven centrifugal ог turbine 
pump. Tenders to reach Cairo by February б. Local 
representation is essential (Ref. No. А.Х. ‚5730.)— 
The Indian Store Department, New Delhi, is calling 
for tenders, to be presented by кошы е 1928, іог а 
600-kw. oil engine alternator set, (Ref. No. В.Х. 4129.) 
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NOTES FROM THE NORTH. 
' Стлзсом, Wednesday. 


Sept. Trade.—There has been little movement 
aids МА ді trade since the holidays, but makers 
are hopeful that things will brighten up before long. 
Inquiries during the past few days have been fair, but 
nothing to cause any great enthusiasm has been fixed 
up. General trade throughout the county shows signs 
of improving, and it is fully expected that this will 
meari a better demand for steel material of different 
kinds. In the shipbuilding industry, however, the large 
output during the last month or two has meant many 
empty berths now, and with new contracts not on 
the same scale, the demand for ship plates, &c., has 
fallen off to some extent. Work has been resumed 
in some of the works this week, and the remainder will 
re-open next Monday. In the black-sheet trade 
conditions are much as they were at the end of the 
year. The following may be taken as the current 
market quotations :—Boiler plates, 101. 10s. per ton; 
ship plates. 81. 2s. 64. per ton; sections, 71. 124. 64. 
рег ton; and sheets, j-in., 8. 178. 6d. per ton, all 
депуегей Glasgow stations. 


Malleable-Iron Trade.—A quiet tone characterises the 
malleable-iron trade of the West of Scotland, and there 
is little appearance of business opening out yet. Inquiries 
of late have been on a small scale, and improvement 
in the industry is more than likely to be gradual. The 
demand for bar iron and for re-rolled steel bars is 
only fair Prices are without change in “Crown ” 
bars at 101. 5s. per ton, and re- rolled steel bars at 
7. 158. per ton, both delivered Glasgow stations. 
The export quotations are 101. per ton and 71. per ton, 
respectively, 


Scottish Pig-Iron Trade.—Nothing of апу note сап 
be reported in connection with the pig-iron trade of 
Scotland this week, except perhaps that another blast- 
furnace has been blown out. he demand at the 
moment в poor, both on home and export account, and 
there are no indications of any buying movement. 
Stocks in makers’ yards are fully equal to all demands. 
The current prices are as follow: Hematite, 748. рег 
ton, delivered аб the steel works ; foundry iron, No. 1, 
756. per ton; and No. 3, 708. per ton, both on trucks 
at makers' yards. 


Scottish Pig. Iron Shipments.— The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending Saturday last, January 7, amounted to 188 tons. 
ОГ that total 152 tons went overseas and 36 tons 
coastwise, During the corresponding week of last 
year the figures were, 85 tons overseas and 99 tons 
сове узе, making a total shipment of 184 tons. 


Scottish Shipbuilding. — While there is still a large 
amount of tonnage on order from Scottish shipbuilders, 
few fresh contracta have recently been placod. The 
work on hand at present means 8 reasonable amount of 
employment during the next few months, but the 
unfortunate thing is that а reduction in staffa in a 
number of the yards will be a necessity if shipowners 
do not again come into the market very soon. A few 
yards are well booked forward, but some of the others 
cannot see very far ahead. The big output of last 
year gave the feeling of a return to old times, but 
continuity of orders is required if the pre-war standard 
in to be maintained. Referring to the work of the past 
vear, it is interesting to note the great amount of harmony 
which prevailed in the industry. The workers in most 
instances excelled themselves as good timekeepers, 
er seemed to have a greater desire to do their bit 
ог the benefit of their employers. There was evidence 
throughout the year that there was less of the “ са’ 
canny policy“ in the yards and fewer clock watchers. 

е result was that there were no serious differences 
5 stoppages, and therefore dislocation, and that 

е little troubles which invariably crop up in industry 


жеге amicably settled without recourse to the process 


of ceasing work and holdin up output. Dealin 

briefly with the tonnage of He wean the River Clyde 
e takes pride of place with 274 vessels of 463,528 
n md is 142,000 tons above the River Tyne—the 
Cd ighest British shipbuilding area for 1927. The 
R to is well up to the pre-war average output, 
8 ough a long way behind the record year 1913, 
He е total was 756,976 tons, it is well above 1926, 
i к 80 very far behind 1924 and 1925—each of 

ien years were over the 500, 000-ton mark. 
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0 hio оғ Егестасту on RarLways.—In 
Шегі е toast of The Institution," at the annual 
trical Engi И Western Centre of the Institution of Elec- 
Janua 7 which was held in Cardiff on Monday, 
Зала 5770 Felix Pole read a letter, which had been 
use of th | runel to W. F. Cooke іп 1838, regarding the 
Was ЊЕ i elegraph on the Great Western Railway. This 
Saun ара before that line was opened. Іп 1840, 
on Вайк, giving evidence before the Select Committee 
telegra i stated that they hoped by the use of the 
stock 55 to simplify working, reduce the amount of 
same rail increase the safety of the passengers. The 
of elect c had also been а pioneer in the employment 
Sir Felix, ap ting. Replying to в question asked by 
nid that Ar. Archibald Page, president of the Institution, 
sinn] the Central Electricity Board would bo able 
when D the railways with electricity at 0.14. per unit 
holati е latter abandoned their position of splendid 
on and entered the League of National Electricity. 
presided : Horley New, city electrical engineer, Cardiff, 


NOTICES OF MEETINGS. 


JUNIOR INSTITUTION оғ ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. “ Air Conditioning—A 
General Survey of its Свев and Application,” by Mr. N. Е. 
Jackson. Friday, January 20, 7.30 p.m., Informal 
Meeting. “ Steam Accumulators,” by Mr. S. Hopkins. 


SOCIETY oF CHEMICAL INDUSTRY: CHEMICAL ENGI- 
NEERING GRoUuP.—To-night, 8 p.m., Chemical Society, 
Burlington House, Piccadilly, W.1. “Тһе Manufacture 
of Artificial Silk, with Special Reference to Viscose,” 
by Mr. H. R. 5. Clotworthy. 


INSTITUTE оғ British  FOUNDRYMEN.— Lancashire 
Branch, Juntor Section: Saturday, January 14, 7 p.m., 
College of Technology, Sackville-street, Manchester. 
Lecture: ‘‘ Cast Iron," by Mr. Е. J. Cook. 


Климлу CLUB.—Monday, January 16, 7.30 p.m., 
25, Tothill-street, S.W.1. ''Timetables—Old and New," 
by Lieut.-Col. W. R. Mansfield. 


Коул Society оғ ARTS. Monday, January 16, 8 p. m., 
John- street, Adelphi, W. C. 2. Cantor Lecture. The 
Scientific Foundation of the Refining of Petroleum ” 
(Lecture 1), by Dr. A. E. Dunstan. Wednesday, January 
18, 8 p. m. Methods of Radiant Heating," by Мг. 
А. H. Barker. Friday, January 20, 4.30 p.m. The 
Indo-European Telegraph Department,“ by Mr. M. G. 
Simpson. 

Roya INsTITUTION.— Tuesday, January 17, 5.15 p. m., 
Albemarle-street, W.1. “ Dielectrics for Electrical 
Condensers ” (Lecture 1), by Mr. P. В. Coursev. Thurs- 
day, January 19, 5.15 p.m. “ Unsaturation of Carbon 
Compounds "(Lecture 1), by Prof. J. Е. Thorpe. 
Friday, January 20, 9 p.m. “ Photo- Electricity,“ by 
Sir W. Bragg. 


INSTITUTE OF TRANSPORT.—Tuesday, January 17, 
5.45 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. Graduates’ and Students’ Lecture : 
Some Applications of Radio to the Science of Trans- 
port," by Mr. R. R. Pecorini. 


SHEFFIELD METALLURGICAL ASSOCIATION.— Tuesday, 
January 17, 7.30 p.m., 198 West-street, Sheffield. “Тһе 
Chemical Engineer and the Steel Maker," by Mr. J. L. 
Pearson. 


Бостету от Grass TEcHNOLOGY.— Wednesday, Janu- 
ary 18, 2.30 p.m., College of Technology, Sackville-street, 
Manchester. “Тһе Design and Operation of Glass 
Ғагпасев,” by Мг. W. W. Warren. “Тһе Manufacture 
and Use of Glasshouse Pots," by Mr. P. Магвоп. “Тһе 
Refining of Glass," by Prof. W. E. S. Turner. 


NEWCOMEN SocrETY.—Wednesday, January 18, 5.30 
p.m., Prince Henry's Room, 17, Fleet.street, Е.С.1. 
Some Episodes in Early Ocean Steam Navigation," 
by Eng.-Capt. E. C. Smith. 


LIVERPOOL ENGINEERING SocrezTY.—Wednesd&y, Janu- 
ary 18, 6 p.m., 9, The Temple, Dale.street, Liverpool. 
“ High-Pressure Thermal Storage," by Mr. С. Е. Wade. 


INSTITUTION OF Ступ, ENGINEERS.—Wednesday, 
January 18, 6.30 p.m., Great George-street, S. W. I. 
Students’ Meeting. Vernon-Harcourt Lecture: Appli- 
ances for Handling Goods in Ports and ПосКз,” by Мг. 
Н. A. Reed. 


INSTITUTION оғ ELECTRICAL ENGINEERS.—Sousth 
Midland Centre: Wednesday, January 18, 7 p.m. 
The University, Edmund-street, Birmingham. ‘“ Large 
Electric Baking Ovens," by Mr. W. Ellerd-Styles, 
London: Thursday, January 19, 6 p.m., Victoria- 
embankment, W.C.2. “ Large Electric Baking Ovens," 
by Mr. W. Ellerd-Styles. ondon Students! Section : 
Friday, January 2, 6.15 p.m. “Тһе Three-Cathode 
Carbon Arc," by Dr. R. C. Fox. 


INSTITUTE or MrTALS.—Swansea Local Section: 
Wedneeday, January 18, 7 p.m., Thomas Café, High. 
street, Swansea. Some Interesting Properties of Alloys 
of Nickel," by Mr. №. Т. Griffiths. Birmingham Local 
Section: Thursday, January 19, 7 p.m., Engineers’ 
Club, Waterloo-street, Birmingham. Joint meeting 
with the Birmingham Metallurgical Society and the 
Staffordshire Iron and Steel Institute. Heat-Resisting 
Alloys," by Mr. T. H. Turner. 


MANCHESTER METALLURGICAL SocieTy.— Wednesday, 
January 18, 7 p.m., Engineers’ Club, Albert-square, 
Manchester. “ Тһе Economical Use of Coal," by Mr. A. 
McCulloch. 


RovAL METEOROLOGICAL ЗОСТЕТУ.— Wednesday, Janu- 
ary 18, 7.30 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. The Observation of Clouds with Special 
Reference to the Safety of Aviation,” by Prof. Dr. H. 
Hergesell. World Weather, by Sir G. Т. Walker. 


INSTITUTION OF MECHANICAL ENGINEERS.— Midland 
Branch: Thursday, January 19, 6.30 p.m., Queen’s 
Hotel, Birmingham. “ Campanology," by Mr. Е. С. A. 
Walker. North-Western Branch: Thursday, January 
19, 7.15 p.m., Engineers“ Club, Manchester. Some 
Experimental Resulte from a Three-Cylinder Compound 
Locomotive,” by Mr. Lawford H. Fry. London: Friday, 
January 20, 6 p.m., Storey's-gate, S. W. I. Report of the 
Steam-Nozzles Research Committee, 


OPTICAL Socrery.—Thursday, January 19, 7.30 p.m., 
Imperial College of Science and Technology, South 
Kensington, S.W.7. “Оп Tonio Lenses," by Mr. T. 
Smith. “ Canonical Forms in the Theory of Asymmetri- 
cal Optical Systems, by Mr. T Smith. “ Some Remarks 
on an Extension of the Optical Cosine Law,” by Mr. M. 
Herzberger. Demonstration of the “ Rosenheim-Schu- 
ater Calorimeter based оп Lovibond's System," by Measrs. 
Тне Tintometer, Limited, 


INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS. 
— Yorkshire District: Saturday, January 21, 2 p.m. 
Town Hall, Sheffield. “ Report of the Royal Commission 
on Land Drainage," by Mr. У. J. Hadfield. 


HULL ASSOCIATION oF ENGINEERS.— Saturday, January 
21, 7.15 p.m. Technical College, Park-street, Hull. 
Lecture: Gyroscopic Aids to Navigation,“ by Mr. L. С. 
Регкш. 


NOTES FROM THE SOUTH-WEST. 
Слвотгг, Wednesday. 


The Coal Trude. Business in the Welsh coal trade has 
been rather more active of late, and with shipping in 
better supply, exporta were also on brisker lines. In the 
past week clearances of coal, to foreign countries, 88 cargo 
amounted to 395,130 tons, which was 121,000 tons more 
than in the preceding week and 47,000 tons more than 
а fortnight ago, but 1,300 tons less than in the corre- 
sponding period of last year. Shipments to Argentina 
were raised from 36,700 tons to 44,790 tons, to Brazil from 
32,240 tons to 65,210 tons, to Egypt from 14,300 tons to 
25,450 tons, to France from 87,460 tons to 89,120 tons, 
to Italy from 26,050 tons to 30,300 tons, to Portugal from 
9,150 tons to 30,930 tons, and to Spain from 16,800 tons 
to 19,420 tons. At Cardiff exports were raised from 
156,100 tons to 269,770 tons, at Swansea from 27,150 
tons to 32,600 tons, and at Llanelly from 420 tons to 
5,900 tons, but at Newport reduced from 60,160 tons 
to 57,540 tons, and at Port Talbot from 30,220 tons 
to 29,230 tons. A final decision regarding the coal- 
owners’ scheme for stabilising selling. prices at an economic 
level is expected to be reached before the end of the 
month, and it is hoped that the scale of minimum prices 
will be in operation next month. At present, best 
Admiralty large coal is available at 198. to 198. 6d., 
with best bunker smalls 12s. 6d. to 128. 9d. 


Docks Traffic in 1927.—The seaborne traffic of the 
docks of Cardiff, Penarth, Barry, Newport, Swansea, and 
Port Talbot in 1927 amounted to 37,555,566 tons, com- 
pared with 19,812,488 tons in 1926 and 35,080,580 tons 
in 1925. Exports last year accounted for 31,584,157 
tons, of which coal and coke was responsible for 27,880,816 
tons and oil 1,002,034 tons. 


PERSONAL.—Messrs. Newton, Chambers and Company, 
Limited, Thorncliffe Ironworks, Sheffield, have appointed 
Mr. E. A. U. Ward, the White Building, Fitzalan-square, 
Sheffield, to be agent for the general centrifugal casting 
products of the Thorncliffe Centrifugal Casting Depart- 
ment, in the Lancashire and South Yorkshire area.—The 
address of the Manchester office of Messrs. Dorman, 
Long and Company, Limited, is now 9, Albert-square, 
Manchester.—As а result of the fusion of certain interests 
of Messrs. Sir W. G. Armstrong, Whitworth and Company, 
Limited, with those of Messrs. Vickers Limited, the 
former firm will now concentrate ita activities at the 
Walker group of shipyards and the Scotswood group of 
works, Newcastle-upon-Tyne, and at the Close Works, 
Gateshead-upon-Tyne. The London office of Messrs. 
Armstrong, Whitworth remains at Kinnaird House, 
Pall Mall East, S.W.l.—Messrs. Hobdell, Way and 
Company, Limited, 45, Church Street, Minories, London, 
E.1. have taken over the soleselling rights, in this country 
and in the colonies, of the waterproofing materials 
Karnak, Krodeproof апа Korkseal, manufactured by 
Меввгв. Lewis Asphalt Engineering Corporation, 30 
Church-street, New York, U.S.A.—Mr. А. Н. Hall, 
C.B.E., Superintendent of Airship Production, Air 
Ministry, has been appointed Chief Superintendent of the 
Royal Aircraft Establishment, Farnborough, as from 
April 1 next in succession to Мг. W. Sydney Smith, C.B., 
O.B.E., who is retiring then from the public service. 


THE EXPLOSION IN ALBEMARLE-STREET, W.1.—Like the 
explosion at Acton, with which we dealt on page 274 
of our issue of August 26, last, the explosion which took 
place in Albemarle.street on December 29, last, seems to 
be a matter for inquiry by the Electricity Commissioners. 
Illuminating gas had nothing to do with it, nor had the 
Royal Institution, which was damaged, though, fortu- 
nately, not to any serious extent. Sir William Bragg, 
director of the Institution, Mr. Green, physical assistant, 
and Mr. Mitcham, electrician, were present when, soon 
after 7 p.m., & smell of burning and an unsteadiness in 
the lampe were noticed. А search revealed nothing 
wrong. An explosion took place soon after, followed by 
others, the second one the most violent, all within 20 
minutes ; the electric current was cut off immediately 
after the first explosion. Тһе supply is from the West. 
minster Electricity Company on 400 volte direct, from а 
c&ble running along the front of the Royal Institution, 
under the pavement. Тһе service connection to the main 
switchboard is through two insulated cables encased in 
two 1}-in. iron pipes from а junction box outside. These 
service cables, as well ав the switch board, are intact, 
but fumes were seen to rush through the pipes, which 
pass through the outer wall into the basement. Further 
south the street electric main lies on the top of the outer 
vaulting of the basement, vault апа basement being 
connected by & wooden door. This door was blown in- 
wards, but very little further damage was done at this 
point. The lid of one of the three exploding manholes 
outside was blown up ав high as the building, and pillars 
of flame followed; the flames, partly from the asphalt 
pavement, smouldered for about an hour. Many windows 
were smashed in the southern portion of the building, 
on all the three floors, and the soot rushing in covered 
everything with а uniform black coating. This deposit 
can, however, easily be blown off, leaving white paper 
underneath unstained; it contains metallic particles. 
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THE BONGWAN CARBONIC ACID 
GAS SPRINGS IN NATAL. 


Тне discovery in Natal of carbon dioxide exhalations 
from the ground, announced by Professor R. B. Young, 
before the Geological Society of South Africa іп 
October, 1923, was of some importance, as natural 
sources of carbon dioxide were before unknown in 
the country. Carbon dioxide being wanted in the 
aerated water, sugar and other chemical industries, 
for refrigeration and for other purposes, steps were 
taken to capture the gas, although the springs are 
situated in the but little developed valleys of the Um- 
zimkulwana and Manzimyana rivers, near Bongwan, 
&bout 20 milea inland from Port Shepstone. Моге 
springs were found further inland, bringing the number 
up to ten. The Journal of the South African Institu- 
tion of Engineers, of December 1927, contains an article 
by Mr. J. H. Forman on the carbon dioxide pump- 
ing and compressing plant which has been in opera- 
tion since April of last year. 

The choice of the spring near Bongwan for the experi- 


menta and afterwards for the plant, was not favourable 


in all respects. Тһе river valley is liable to floods. 
About 150 yards from the river and spring the ground 
begins to rise. Тһе laboratory, compressor house, 
gasometer, and water tank have becn placed on the top 
of the hills, within а few hundred feet of the railway to 
Shepstone, but 650 ft, from the borchole and pump, 


(For Description, see Page 34.) 
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with which the plant is connected by an electric power- 
line, & 2-in. water pipe and a 3-in. gas main. As the 
gas pressure in the original borehole rose only to 17} lb. 
per square inch absolute, even after blasting, № was 
very difficult to obtain any compressed gas with the 
first experimental CO, compressor worked by a 6-h.p. 
paraffin engine. By operating in stages some gas flasks 
were, however, filled in 1924 with CO, of 99-5 per 
cent. The erection of a plant at a cost of 5,0001., was 
then decided upon, spring No. 2 being retained as source, 


although а new borehole would probably have given 


better results. The pump cylinder, 3 in. in diameter, 
is placed at a depth of 54 ft. in the borehole, which is 
inclined at 75 deg. to the horizontal, and is operated 
by a swinging beam. "The main gas supply, in order 
to prevent gas escape and the sucking.in of air, is 
delivered into a pipe column of U-shape. 

Before entering the compressor the gas passes 
through three calcium driers, divided into six sections, 
containing calcium chloride in two sections and char- 
coal and cotton wool in one section each. Тһе three- 
stage compressor is placed in а cold water tank. 
Another tank.contains three seta of coils, the inner and 
outer coils serving as intercooler, and the intermediate 
coil as a condenser. Тһе receiver and bottling apparatus 


comprises a solid drawn steel flask capable of holding 100: 


]b. of liquid CO,, and a special coil, in which part of the 
liquid can be evaporated to cool the receiver during'the 
hot season. The gas from the main enters the low-pres- 


—— ó «ла Ри — 


Grigneering 


sure cylinder of the pump at atmospheric pressure ; the 
pressure is raised to 18-2 lb. per square inch. The gas 
then passes, through the first coil in the condenser and 
the driers, into the intermediate-pressure cylinder, 
reaches the intercooler at 180 to 190 Ib. and is admitted 
into the high-pressure cylinder to be compressed to 
800 ог 1,000 Ib. per square inch. The high- pressure 18 
required because the temperature of the cooling water 
available may be high. The compression of СО, re- 
quires 680 Ib. per square inch when the water is at 
50 deg. F., 880 Ib. with water at 70 deg. F., and 1,026 lb. 
with water at 80 deg. F. The third stage cylinder 
sends the gas into the condenser and further into the 
receiver, from which the liquid flows into the bottling 
frame. The compressor and bottling plant has been 
supplied by Messrs. J. and E. Hall, of Dartford, Kent. 
The flasks for transporting the liquid are solid-drawn 
steel tubes, 4$ ft. long, holding 55 lb. of CO, and 
weighing 112 Ib. complete. 

The cooling water is drawn from the river by a small 
double-acting force pump. The compressor is belt- 
driven from a 25-h.p. crude-oil Crossley engine, capable 
of giving 22 h.p. continuously, and further energy 
is supplied by motors fed by a 4-kw. direct-current 
generator driven by the 6-h.p. engine. The chief 
difficulty во far has been the limitation of the gas supply. 
The compressor is run for 24 hours and then stopped for 
the same period to allow the carbon dioxide gas tank 
to fill up again. 
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HEAVY-OIL ENGINES IN MARINE 
PROPULSION. 


THE extremely rapid growth in the application 
of the heavy-oil engine to marine propulsion is of 
fundamental importance to Great Britain, both 
as the premier shipbuilding nation, and one whose 
future prosperity depends to a quite exceptional 
extent upon coal raising. Prophets are not wanting 
to foretell the entire extinction of the marine steam 
unit, and certainly, if a curve showing the increase 
of marine Diesel installations in the last few yeara 
is extended to cover a decade, steam would be 
found to be relegated to a very minor position. 
Exterpolation, however, is notoriously misleading, 
and we do not imagine that steam-engine builders 
are unduly alarmed. The present state of develop- 
ment of the Diesel engine was admirably reviewed 
in the first Thomas Lowe Gray lecture, read by 
Professor Hawkes before the Institution of Mecha- 
nical Engineers on Friday last, and in this paper 
the author expresses the opinion that development 
is possibly proceeding at too fast a pace. If the 
latest available returns are examined, it will be 
found that in the quarter ending on December 31, 
last, the tonnage of vessels building in the world 
amounted to 1,609,888 driven by internal-com- 
bustion engines, and 1,494,532 driven by steam. 
So far as British builders only are concerned, the 
corresponding figures were 652,894 and 922,634 
tons. It cannot therefore be disputed that the 
Diesel engine is very firmly established, but an 
analysis of the figures serves to show that the 
bulk of the Diesel tonnage is of very moderate 
size, the greatest preponderance of oil over steam 
lying in vessels of between 6,000 and 8,000 tons. 
Even in this class, however, it is quite possible that 
two recent developments in steam propulsion, the 
employment of high pressures and of pulverised 
fuel burning, may ultimately have a considerable 
effect on future practice. The most important 


47 


factor limiting the further incursion of the Diesel 
into the field previously held by steam, however, 
is the increasing difficulty encountered as the size 
of units is increased. 

At the present time, the largest Diesel-driven 
vessel afloat is probably the Saturnia, which is 
fitted with two eight-cylinder Burmeister and 


3| Wain double-acting engines, each developing 


10,000 shaft horse-power. These engines, which 
operate on the four-stroke cycle, thus develop 
1,250 shaft horse-power per cylinder, but experi- 
mental engines developing up to 2,000 h.p. per 


44 | cylinder have been constructed. It is, however, a 


considerable step from the experimental test bed 
to an engine fitted in a sea-going vessel, and the 


44 | engines of the Saturnia may reasonably be taken 


as approaching the present practicable limit. In 
this connection, it may be pointed out that the 
turbines of such a vessel as the Mauretania develop 
75,000 shaft horse-power, and there is a very wide 
gap between this and the 20,000 of the Saturnia. 
It is, perhaps, hardly fair to include naval vessels 
in such a comparison, as questions other than pure 
economy enter largely into their design, but it is of 
interest to note that, although the horse-power of 
the Nelson has not been published, that of the 
Hood is no less than 144,000. 

Most of the large Diesel-driven vessels so far 
constructed embody engines of the four-stroke 
double-acting type, but in the paper to which we 
have already referred, Professor Hawkes mentions 
that, for large powers and low speeds, he prefers to 
look upon the single-acting two-stroke engine as 
the next step in development. With increasing 
cylinder dimensions, the problem of evading troubles 
due to temperature stresses becomes more and more 
acute, and it is the effect of these stresses, more than 
any other factor, which limits the present size of 
Diesel engines. From this point of view the double- 
acting four-stroke engine appears to offer appre- 
ciable advantages, in spite of the fact that the 
design of the cylinder covers is necessarily more 
complicated. It appears to be mainly on the greater 
simplicity of the two-stroke single-acting engine 
that Professor Hawkes bases his opinion, and the 
argument will certainly appeal strongly to sea- 
going engineers. It is reasonable to assume that 
the two-stroke double-acting engine will ultimately 
emerge as the predominant type for large powers, 
though many difficulties will have to be overcome 
іп the interim. The trunk arrangement is not much 
favoured for large marine engines, and if croasheads 
are employed in either case, the double-acting 
two-stroke is not greatly more complicated than a 
single-acting engine of the same type. The chief 
difficulties associated with the utilisation of both 
sides of the piston are related to the high tempera- 
tures in the lower cover, but one or two such engines 
are actually at sea, and appear to be giving satis- 
faction. 

Until recently, the inferior economy of the two- 
stroke cycle militated against its extended use, 
but this defect has now been largely overcome, and, 
as stated, whether in the single or double-acting 
form, it appears reasonable to suppose that engines 
operating on this cycle will ultimately be the most 
serious competitors to steam. It is frequently 
assumed that, as the Diesel engine is a quite modern 
development, its efficiency is bound to be improved 
with extended experience, rendering it a still more 
formidable competitor to its rivals. At the present 
time, the Still engine is probably the most efficient 
Diesel in existence, and in his paper Profeasor 
Hawkes indicated to what extent there is a prospect 
of further improvement. Taking the figures for 
the trials of the Still engine published by the Marine 
Engine Trials Committee, the best recorded fuel 
consumption was 0:353 lb. per b.h.p.-hour, with 
а fuel having а calorific value of 19,500 B.Th.U. 
рег. Ib., the indicated thermal efficiency being 
40:5 per cent. The engine was of the airless. 
injection type and the combustion was relatively 
inefficient, and if it be assumed that the consumption 
per i.h.p.-hour was equal to that of an efficient 
air-injection engine, the fuel per s.h.p.-hour would 
be about 0-32, an increase of about 12 per cent. 
It may be taken as unlikely that the latter efficiency 
will be closely approached by any type of Diesel 
engine for many years to come, and appreciably 


- —_—— — 


48 


greater advantages of steam over oil, or vice versa, 
will certainly result from fluctuations in the price 
of the two products. 

Apart from the Still engine, the field of marine 
propulsion has been remarkable for the number of 
unconventional designs developed, and great courage 
has been shown by both builders and shipowners in 
trying these designs out. Тһе objects aimed at 
have been to secure economy and high power-weight 
ratio, and it is interesting to note that the opposed- 
piston Doxford engine, tested by the Marine Engine 
Trials Committee, was inferior in economy only to 
the Still. Broadly speaking, engineering history 
suggesta that, while unconventional designs in any 
field of work may fill a useful gap, and frequently 
afford invaluable experimental data, they have 
ultimately to give way before more orthodox 
arrangements, and it is quite possible that this 
will occur in the case of marine Diesel engines. 

In addition to the points to which we have already 
referred, Professor Hawke's really excellent lecture, 
which we reproduce in abridged form on page 39 of 
this issue, covered other important considerations, 
such as the comparative merits of air and airless 
injection, the effects of turbulence, and the best 
basis for comparing performance. Space does not 
permit us to follow him through all his arguments, 
but in reviewing the position in regard to marine 
propulsion generally, it is impossible to evade one 
issue. бо far as steam is concerned, we may justly 
pride ourselves on the fact that all the important 
developments originated with British firms, but 
the greatest credit for developments in the applica- 
tion of internal-combustion engines to marine pro- 
pulsion must be credited to foreign manufacturers. 
Тһе development of steam propulsion was spread 
over 8 long period and hardly showed anything com- 
parable to the forced development of the Diesel. 

Ав а nation, we appear to refuse to regard 
experimental work as a sound investment, and the 
development of large Diesel engines, in particular, 
involves а vast amount of trial and error, which 
must be undertaken by the manufacturer, and not, 
as some firms appear to think, by the customer. 
Our designers are fully capable of holding their 
own, but the financial interests controlling the 
majority of our leading firms undoubtedly hold the 
opinion that it is cheaper and more profitable to 
manufacture under licence from abroad than to 
develop promising designs at home. In some few 
cases, the manufacture of à product under licence 
is entirely justified, as we can hardly claim a 
monopoly of brains, and the product, as in such a case 
as the Electrolux refrigerator, may be the result of 
positive genius. In only too many cases, however, 
a design is initiated in this country, developed 
abroad, and reappears in our midst to be manu- 
factured under licence. То complete the vicious 
circle, the licencees discover that almost funda- 
mental modifications are necessary to render the 
design а mechanical proposition, and these they 
proceed to carry out with great tribulation, and to 
the lasting benefit of their foreign competitors. 

We do not suggest that this is what has happened 
in the case of those firms who are now manufacturing 
heavy marine oil engines under licence, but it 
certainly can be said with truth that British designs 
have been initiated as promising as those which 
have achieved success abroad, only to die an un- 
timely death, or to carry on a moribund existence, 
due to lack of the necessary financial support to 
carry experimental work to а successful conclusion. 

At the present time, signs are not wanting that 
shipbuilding combinations are being considered more 
effectively to meet international competition, and 
if such combinations materialise, is it too much to 
hope that the possible development of entirely 
British heavy-oil engines will be given careful 
consideration ? It may be admitted, as stated by 
Professor Hawkes, that the cost of the necessary 
experimental work is high, and from this it may 
be argued that а time when firms are already 
groaning under a staggering weight of overhead 
charges does not appear particularly favourable to 
spending large sums of money in this direction. It 
is, however, as well to face the fact that there is 
no prospect of a material reduction in taxation for 
many years to come, and if, as we maintain, this 
experimental work is necessary to enable British 


Teddington during the Friday was at the rate of 
the normal figure at this time of the year. A very 


discharge at Teddington reached 11,000,000,000 
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firms to once more take Ше leading place in marine 


NOTES. 
engine construction, the necessary money should be 
earmarked for this purpose at all costa. THE Носзгна Work or THE LONDON County 
| CoUNCIL. 


WE gave, in our issue for December 25, 1925, 
a few brief particulars of the activity displayed by 
the Housing Committee of the London County 
Council in the clearing of insanitary districte in 
London, and in the provision of healthy dwellings 
on and near the sites so cleared, the Council's 
housing programme being extended also to outlying 
suburbs. The work is being continued unremit- 
tingly. For re-housing, the Council has recently 
acquired six areas in connection with its schemes. 
These are at Wandsworth, Islington, Kennington, 
Hackney, Camberwell and Shoreditch ; they measure 
in all 20-5 acres, and will provide accommodation 
for 7,686 persons in 1,092 tenements, several of 
which are already completed. On the invitation of 
Lieut.-Col. Levita, chairman of the Housing Сот- 
mittee, we were able to visit a few days ago several 
of the sites referred to above and in our former 
article. They included the following :—The Ware- 
street area (Whitmore Estate), Shoreditch, of about 
seven acres, where the reconstruction plan provides 
for seven blocks of five-storey buildings and six 
blocks of four-storey buildings, to replace a number 
of hovels; the first two blocks of dwellings were 
completed in December, 1926 ; three further blocks 
have just been completed, and another three are 
in course of construction. Тһе site of the Hornsey 
Rise Estate, Islington, was formerly occupied by a 
college; it was acquired by the Council in 1925. 
Its area 18 &bout 3:4 acres. Тһе estate now com- 
prises three blocks of dwellings, admirably arranged 
in terraces. The Kennings Estate, Kennington, of 
about two and one-third acres, was acquired for 
housing purposes to enable а beginning to be made 


THE THAMES FLOODS. 


THE truth of the adage that when everybody 
ваув something must be done, they generally mean 
something foolish, was strikingly exemplified by the 
* findings" of the commission which investigated 
the Titanic disaster. In that case, in spite of the evi- 
dence which showed that the series of extraordinary 
coincidences responsible for the catastrophe could 
hardly recur once in 200 years, recommendations 
were made as to lifeboats, which subsequent experi- 
ence during the war proved to be as futile and ill- 
judged as the opponents of these measures had pre- 
dicted. There seems а possibility that similar panic 
remedies may be called for in connection with the 
floods which during the night of Friday last devas- 
tated large areas on both banks of the River Thames 
between Southwark and Vauxhall bridges. The 
facts appear to be that the disastrous character 
of the inundation was due to verv exceptional 
conditions little likely to be repeated within a 
generation or so. There is no previous record of a 
tidal bore being established in the estuary of the 
Thames. А contributory cause may possibly 
have been the channel improvements made by the 
Port of London Authority, but other factors were 
of very much greater importance. Тће flow at 


9,000,000,000 gallons per 24 hours, or about double 
much greater flood was recorded in 1915, when the 


gallons per 24 hours. On Friday, however, the heavy 


down stream flow encountered an upcoming tidal 


augmented by the south-westerly gales which had 


wave, the height and force of which had been 


banked up water in the Channel so that the level 
of the tide at the entrance to the Thames was much 
above normal. "The exceptional conditions gave rise 
to а bore, а phenomenon hitherto unrecorded in the 
history of the estuary. Тһе futility of the sug- 
gestion that warnings should have been sent out 
from Margate or Dover is thus obvious, and human 
nature being what it is, it is pretty certain that most 
of those living in the threatened areas would, in 
view of their immunity during previous floods, 
have taken the risk of remaining in their quarters. 
It is notorious that the newcomer to earthquake 
countries soon ceases to be disturbed by the con- 
stantly recurring minor shocks, and accepts the risk 
of their developing into really dangerous ones. 
Moreover, land all along the Thames seems to be 
curiously saleable for building sites, in spite of а 
known liability to not infrequent submergences. 
As а consequence of the development of а bore, the 
height of the tide at the Old Swan Pier exceeded 
the predicted height of 21 ft. 1 in. by Ше unpre- 
cedented amount of 6 ft. 1 in. 

One effect of the floods has been to call renewed 
attention to an old scheme for a barrage across the 
Thames аб Gravesend. "This was fully discussed at 
a meeting held at the Mansion House in February, 
1906. Тһе technical difficulties were shown to be 
not serious, although large areas lying below high 
tide level would have to be drained by pumps ; and 
the existing Metropolitan sewage disposal works 
would have to be largely reconstructed. Whilst 
technically feasible, however, the Mansion House 
meeting showed that the acheme was commercially 
undesirable. Ав matters stood at that date only 
one half of the 700 vessels passing daily up and 
down the river had to be locked, whilst with the 
barrage all would have to pass & lock. Moreover, 
it was pointed out that at times of fog the river at 
Gravesend was none too wide even as matters stood, 
and the additional congestion consequent on the 
construction of the barrage would greatly increase 
the chances of collision. Ап additional point made 
was that much of the total tonnage entering the 
port was handled by barges, which went up stream 
with the tide and came down on the ebb. If the 
barrage were constructed towage would be neces- 
загу, which would, it was stated, increase the freight 
rates by 60 per cent. 


with the 
Lambeth. Тһе scheme in this instance provides 
for the construction of seven blocks of buildings. 
Clearance and reconstruction work are also proceed- 
ing in an unhealthy district of Bermondsey, known 
as the Hickman's Folly area. Among the new housing 
estates is the Watling Estate, of 390 acres, situated 
to the east of Edgware-road, Hendon. 
work is completed the estate will have about 3,980 
houses. It is served by the London Electric Railway, 
the Edgware branch of the London North-Eastern 
Railway, and by tramway and omnibus services. 
Work is also being proceeded with on the Downham 
Estate of about 522 acres, situated mainly in the 
Borough of Lewisham, with a small part in Bromley, 
Kent. The estate, when completed, will contain 
5,932 houses and flats. The first lettings were 
effected in February, 1925, and by December 31, 
1927, 3,225 houses and flats were ready for occupa- 
tion. 
Becontree Estate, the largest one taken in hand by 
the Council ; 
wholly developed it will comprise about 26,000 
houses, with accommodation for about 130.000 
persons ; 
whilst hundreds of others are in course of con- 
struction. 
and flats erected by the Council since the war, 
down to December 31, 1927, number in all 


clearance of the China-walk area, 


When the 


Work has also been proceeded with on the 


it covers 2,770 acres. When it is 


over 12,000 houses are already built, 


It is interesting to note that the houses 


24,284. 


THE WoRLD’s SHIPBUILDING AND MARINE 
ENGINEERING. 


The optimistic tone which was a feature of 
Lloyd’s Register shipbuilding returns for the 
quarter ending September 30 last, is not only 
repeated, but is intensified in the returns covering 
the period from October 1 to December 31 last. 
These statistics show that the merchant shipping 
at present under construction in Great Britain and 
Ireland, totals 1,579,713 tons, which figure is not 
only more than double that reached twelve months 
ago, but is larger than the combined tonnage 
building in the rest of the world. Furthermore, the 
shipping on which work was suspended at the 
end of December, 1927, amounted to only 5,550 tons. 
The total tonnage launched during the fourth 
quarter of 1927, namely 498,550 tons, was larger 
than that for any quarter since December, 1920, 
while the tonnage commenced during the period 
under review reached a total of 377,492 tons. 
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The vessels under construction in British апа Irish 
shipyards on December 31 last numbered 338; 
939 of these were steamships, 94 were motorshipe, 
and 12 were sailing ships and barges. Of these 
vessels, 55 are intended for foreign owners. The 
total merchant tonnage under construction in other 
countries, namely 1,539,008, is only about 1,360 
more than that in hand at the end of September, 
1927. Germany still retains her leading position 
with 472,295 tons; Italy is again second with 
183,916 tons; Holland is third with 174,887 tons ; 
and France fourth with 115,029 tons. Тһе shipping 
launched abroad during the quarter, namely 337,073 
tons, shows 8 large increase ав compared with the 
previous quarter, but the tonnage commenced, which 

tes 258,696 tons, has declined. Asis the case 
with British and Irish yards, the tonnage commenced 
в not sufficient to replace the tonnage launched 
during the quarter. The total horse-power of the 
marine engines building, or being installed on board 
vessels, at the end of December, 1927, amounted to 
9 134,530. Out of this total, Great Britain and 
Ireland supplied 981,825 horse-power. This figure 
includes :—Reciprocating steam engines, 405,984 
indicated horse-power; turbines, 202,500 shaft 
horse-power; and oil engines, 373,341 indicated 
horse-power. The steam and oil engines built in 
Germany together totalled 296,100 indicated horse- 
power, but statistics regarding the number and 
power of the steam turbines constructed in that 
country are not available. The total horse-power 
of the marine engines built by Italy during the 
quarter under consideration was 208,950, by 
Denmark 132,510, and by Switzerland 117,300. 
Taken generally, the returns show that, while the 
oil engines under construction total 1,234,000 indi- 
cated horse-power, the steam reciprocating engines 
aggregate only 557,000 indicated horse-power. The 
total capacity of the turbines amounts to 343,700 
shaft horse-power, exclusive of Germany. Іп conclu- 
sion, it should be pointed out that the tonnage figures 
quoted above are gross tons, and that no account has 
been taken of vessels of less than 100. tons gross. 


THE PHYSICAL AND OPTICAL 
SOCIETIES’ EXHIBITION. 


Tug eighteenth annual exhibition of electrical, 
Optical and other physical apparatus, which is 
organised by the Physical and Optical Societies, was 
held this week on the afternoons and evenings of Tues- 
day, Wednesday and Thursday, at the Imperial Col- 
lege of Science апа Technology, South Kensington. 
The exhibition was also open to members of the two 
societies on Wednesday morning. Following the 
custom of recent years, the exhibition consisted 
оа trade section and of a research and experimental 
ection, the three groups of the latter illustrating 
the results of recent physical research, improvements 
in laboratory practice, new lecture apparatus, and 
noteworthy historical experiments. The arrange- 
ments, which have hitherto been in the hands of the 
senior honorary secretary of the Physical Society, 
Were this year made by the secretary of the Institute 
of Physics, Mr. Thomas Martin, M.A., of 1, Lowther- 
gardens, S.W.7. The number of firms exhibiting, 
which has remained stationary in recent years, has 
this year risen to 80, against 73 in 1927. Twenty- 
three exhibitors were to be found in the research 
ection. In the catalogue, apparatus which has 
not been previously shown at these exhibitions is 
marked by an asterisk. The exhibition and the 
numerous demonstrations in both sections, as well 
м the three evening discourses, were quite of the 
че high interest. Discourses were delivered at 

pm. by Mr. A. Whitaker, of the Gramophone 
Company, Limited, оп“ Progress in the Recording 
and Reproduction of Sound"; by Mr. V. E. A. 

оп“ Recent Applications of X- Rays; and 

by Dr. J. W. T. Walsh, on Artificial Daylight." 
flow meters exhibited this year have already 
noticed in our columns. For instance, the 
ke 15 fluid-flow meter shown ђу Mesars. George 
4 » Limited, of Luton, was illustrated оп раре 713 
на of December 2, 1927, while the instruments 
^u by the Electroflo Meter Company, Limited. 
да Royal, were noticed last year on page 53 
| issue for January 14. This firm demonstrated 
new method for determining and recording the 
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CO, in boiler-flue gases, using the Electroflo motor- 
driven, all-metal CO, analyser. Some of the 
rotameters of Messrs. Trost Brothers, 104, Victoria- 
street. S. W. I, were also shown at last year's 
exhibition. 

The exhibits of Messrs. Adam Hilger, Limited, 
of London, consist mainly of novel forms of optical 
apparatus. One of the quartz spectrographs 
shown is mounted on a trestle base fitted with 
large castors. Another of the small sizes of in- 
strument is made entirely of metal, wood not 
being used even for the dark slide ; the range is from 
1850 to 8000 A.U. The fluorite vacuum spectro- 
graph made for Professor J. C. McLennan, of 
Toronto, contains a 60-deg. fluorite prism and 
is mounted in a strong tinned-brass box, the lid 
of which is provided with a large window. The 
spectrum is 44 in. long, and covers the range 1850 
to 2100 A.U. The cathode rod of the Shearer 
X-ray tube has been fitted with replaceable end 
pieces and with a simple screen adjustment to 
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facilitate final setting. The demountable X-ray 
tube of the National Physical Laboratory type, 
shown last year has now been re-designed; the 
end of the cathode is water-cooled, and the 
aluminium windows are secured in a more con- 
venient way. Тһе latest types of X-ray spectro- 
graphs designed by Dr. Laby and Dr. Brentano 
are intended fer wave-length measurements. In the 
former instrument the film rests on a horizontal 
arc and is shielded in front by a lead screen, which 
moves at twice the rate of the crystal the reflec- 
tions from which are being examined. 

The ultra-violet refractometer, which is shown 
for the first time by Messrs. Hilger, is designed for 
the determination of the refractive index of liquids 
in the ultra-violet. The light from the source 
enters through a horizontal slit and is focussed on a 
compound prism, which consists of a liquid cell, 
backed by а quartz prism, the rear face of which 
is provided with a hemi-cylindrical cavity. A hemi- 
cylindrical block of quartz, which can be rotated, 
fits into this cavity, the device thus acting as a 
prism of variable deviation for bringing rays of a 
certain wave-length back to the original incidence, 
The new pattern of Mr. J. H. Dowell’s measuring 
micrometer (described in connection with the 
Optical Convention last year), allows of measure- 
ments to within 0-1 р and of simultaneous readings 
on both sides of the circle, with the вій of two eye- 
pieces and a double vernier. Mention should also 
be made of the collection of pure rare metals and 
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of the quartz and Iceland spar specimens, which 
are of unusual dimensions. 2-5 

The Cambridge Instrument Company , Limited, 
45, Grosvenor-place, S. W. I. exhibited various 
novelties, among which mention may first be 
made of a recording potentiometer for measuring 
small differences of potential. The slide-contact 1n 
this instrument is automatically adjusted by the 
recording mechanism. The galvanometer, which 18 
connected in series with the unknown electromotive 
force, e.g., а thermocouple, is a relay which, on being 
deflected, actuates the slide-wire contact mechanism 
in a direction which tends to reduce the deflection. 
Balance is thus always maintained in the circuit, 
the contact position indicating the unknown e.m.f. 
Fig. 1 is a back view of the instrument showing the 
hot-wire motor—a novel feature and the diagrams, 
Figs. 2, 3 and 4, on page 50, will make the details 
clear. The galvanometer is of the moving-coil type, 
Ив pointer a being fitted with a cylindrical tip, which 
swings horizontally below two bell crank levers с, Су, 
and above а horizontal metal jaw 6, which is periodi- 
cally raised. The levers are pivoted to the frame cast- 
ing at d and di. When the circuit is out of balance, 
the pointer is deflected and clamped by the upward 
movement of the jaw b against either c or c,. This 
causes the corresponding lever to tilt, thus operating. 
say, the link f, and the clutch arm g,. Two steel 
pins resting, one on the outside, the other on the 
inside rim of a steel wheel Л, which rotates with the 
clutch, project from this arm. When the jaw 6 
falls back, the spring e replaces c, against its stop 
z;, While the clutch arm dropping on its stop m, 
releases the wheel. On the spindle of the wheel 
are fixed an arm n, which carries a contact along a 
cireular slide wire (not shown), and also a pulley р, 
which controls the movement of the recording pen 
on the chart, on the front of the instrument. Тһе 
pen moving along a horizontal rod, the rotation of 
the pulley is translated into a linear motion across 
the chart. Тһе latter runs for 30 days at a rate 
adjustable from + in. to 2} in. per hour, the recording 
space being 3 in. wide. 

The power for operating the jaw b and for winding 
up the chart is supplied by the hot-wire motor, 
Figs. 3 and 4, which is mounted at the back of the re- 
corder case. This motor comprises an upper frame, 
fixed to the recorder frame, which carries 16 ateatite 
pulleys, and а lower movable frame carrying 17 
pulleys. А vertical push rod connects the two 
frames. Тһе wire is wound continuously over the 
pulleys in zig-zag fashion, and is arranged in two 
groups, one on each side of the central rod. Тһе 
two groups may be joined in parallel (on 100 to 150 
volt circuits) or in series. When the current passes, 
the hot wires expand, the push rod moves down- 
wards, and the movement of the lever on the knife 
edges raises the jaw and operates the clutch arm. The 
link 2 is also raised, and the balance of the mercury 
switch is upset ; the circuit is then broken, the wire 
cools, and the parts resume their origina] positions. 
The clock, which will run for 48 hours, is wound 
by means of a pawl. Тһе above cycle of operations 
is normally repeated eight times per minute. When 
the instrument is used to regulate temperatures (up 
= 1,000 deg. C.), the relay controls the supply of 

eat. 

The Duddell oscillograph for measurements up to 
75,000-volts, which this company has made for Cal- 
lender’s Cable and Construction Company, Limited, 
consists of three vibrators, which can be used singly 
or together. These are mounted side by side, 
each in its own oil bath and between the pole pieces 
of an electro-magnet. The three vibrators are 
separated from one another and from the rotating 
camera, which is earthed, by glass plates $ in. 
thick. Two of the vibrators are electromagnetic. 
The third, for high tensions, is a modification of the 
electrostatic type of vibrator which Professor Ho 
described to the Physical Society in 1913. It is 
connected to two fixed-plate condensers standing 
on a strong porcelain support, so as to reduce the 
voltage to an amount which can be used in the 
galvanometer. The natural period of each vibrator 
is about 0.0003 second undamped, $.е. without oil in 
the damping chamber. The illumination is supplied 
by an arc or a small lamp. The reflected beams 
from the vibrator mirrors pass through cylindrical 
lenses, so that bright spots are produced on the 
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photographic paper or the moving film in the camera. 
The spote may also be viewed with the aid of rotating 
hexagonal mirrors. А simple projection pattern of 
Duddell .oscillograph, designed for power station 
work, was another interesting exhibit. The beam of 
light, focussed on the vibrator mirror, is reflected 
on to а system of mirrors which are driven by a 
synchronous motor from the source of supply. 
The traces of the current and voltage curves appear 
to be stationary on a transparent screen. 

The Cambridge  low-tension direct- reading 
Schering bridge shown measures the power factor 
(range 0-001 to 0-5) and the dielectric constant or 
permitivity of insulating materials at test capacities 
ranging from 60 to 1,000 micro-microfarads and at 
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audio-frequencies. The working rate is 40 or 50 
samples per hour. The connections are given in 
the diagram, Fig. 5, while Figs. 6, 7 and 8 show 
details of the instrument. 
is made up into a condenser, consisting of pieces of 


the sample on either side a guarded central electrode: 
and held between two circular flat plates. The guard. 
ring and the screen of the central lead are earthed. 


The test condenser C, is about 4 in. in diameter and 


is connected with the non-earthed side of the source. . 
The other condensers, С,, C, C, are variable; 
В, and В, are high resistances of low inductance, and 
T ва high-resistance telephone. Тһе permittivity . 


is deduced from two readings on the calibrated 


condenser С, The Schering bridge is operated by a 


fixed-frequency valve oscillator, with а frequency of 
800 periods per second. 

The capacitance bridge, designed by Mr. Albert 
Campbell, was mentioned last year. The mutual 
inductometer, exhibited this year, has an arc of 
250 deg. and is calibrated for two ranges, 1 to 105 
and 0-2to 21 microhenries, respectively. The total 
range of the instrument is 10,000 microhenries for 
mutual inductance and to 20,000 microhenries for 
sclf-inductance measurements. 

The 13-in. dial temperature deviation indicator 
with signal lamps, another novelty of the Cambridge 
Instrument Company, indicates not the actual tem- 
perature of the equipment with which it is working, 
but the deviation from the desired standard (or 
zero), which may be as much as 600 deg. C. This 
temperature is shown at the centre of the scale. 


The material under test 
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On the periphery are divisions from — 25 through 
zero to + 25 deg. As the pointer moves over 
the divisions showing the deviation from the 
standard temperature, а green, white or red lamp 
lights up, indicating too cold, normal, or too hot. 
The temperature is measured by a platinum wire 
coiled round & porcelain bobbin and joined to a 
Wheatstone bridge. When it is desired to changé 
the standard temperature, a knob in the centre of 
the dial is turned, thus altering the position of a 
rheostat. 'The galvanometer is a separate unit, 
and may be connected to а number of indicators 
in turn. Тһе instrument can also be used in 
conjunction with а thread recorder. Тһе device 
ean further be utilised with thermocouples and 
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Féry telescopes for temperatures up to 1,700 deg. C. 
In а modified form, which has been specially 
designed for mercury-in-steel thermometers, the 
pointer carries a lamp fitted with screens of green 
and red glass, which can be set at will to limit the 
range within which the instrument is to respond. 
The low-periodicity vibrograph made by this firm 
records vibrations, such as those experienced on a 
ship, by means of the stylus-on-celluloid method of 


“фФЛЛЯИЯЛ А 


(JAN. 13, 1928. 


Mr. Collins. A horizontal lever, about 1 ft. long, is 
secured, through two flat springs, to a stand on the 
base, which is clamped to the vibrating part. At 
the end of this lever is a weight, which is balanced 
by a tension spring, mounted horizontally under- 
neath the lever. The tension is varied by means of 
two screws, one fixed to the weight, and the other 
movable by means of a crank. This movement 
varies the vibration period of the system between the 
limits of one and four seconds. The stylus, which 
is attached to the lever, and chart box, can be moved 
into five different positions. The celluloid strip on 
the box is 14 cm. wide and is moved by a small 
electric motor at variable speeds, so that the 
records may either be magnified or reduced from 
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1:1 to 8:1 in five steps. Disturbing higher 
frequencies are eliminated by fluid damping of the 
weight movements. Recording accelerometers of 
similar type were also shown. 

The instrument for automatically controlling the 
humidity, which is illustrated in the diagram, Fig. 9, 
is due to Mr. W. H. Apthorpe, of the Cambridge 
Instrument Company, and Dr. J. J. Hedges, of the 
British Research Association for the Woollen and 
| Worsted Industries. А single horse-hair Н, 40 cm. 
long, is fixed at one end to the base D and is attached 
at the other end to the spring C, which is adjusted 
by the screw E. А thin metal strip С passes from 
the middle of the hair to a pulley on the spindle F. 
The latter carries а, pointer, the movements of which 
depend upon the sag of the hair as varied by the 
humidity. The two torsion springs К.К, are 
insulated from the spindle, but are connected by 
fine wires to the ends of the differential copper- 
constantan thermocouple AB. This is mounted 
on the extreme end of the pointer, and is also fixed 
to a coil moving between two relays. Immediately 
above the junctions of the thermocouple, is a small 
electrically-heated coil L, which a 2-volt cell keeps 
| at a dull- red heat. The two relays control the supply 
of moist and dry air, respectively. The hair, which 
is treated to remove any trace of grease, is encl 
in a perforated metal cylinder, which allows free 
air circulation. The instrument is used in the 
constant-humidity room of the Research Association 
at Torridon, near Leeds. 

(То be continued.) 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS ; NORTH - WESTERN 
BRANCH. 


A зотет meeting of the North}Western Branch of 
the Institution offf Mechanical Engineers and the 
Manchester Association of Engineers was held at the 
Engineers’ Club, Albert-square, Manchester, оп 
Thursday, January 5, when Mr. E. G. Herbert 
presented his paper оп“ Cutting Temperatures : Their 
Effect on Tools and on Materials subjected to Work." 
This paper is one of the reports of the Cutting Tools 
Research Committee, and was printed іп abridged form 
on page 759 of the issue of ENGINEERING for December 9, 
1927. the discussion which followed its presentation in 
London being reported in the same issue on page 755. 
At the Manchester meeting the chair was occupied by 
Mr. H. F. Massey, who ше out in his opening 
remarks that it was the occasion on which the 
Manchester Association of Engineers had held a joint 
meeting with the Institution of Mechanical Engineers. 


ErrEcT oF TEMPERATURE ON CUTTING 
TooLs AND WORK. 


The discussion was opened by Professor Dempster 
Smith, who stated that he believed that the subject 
of the paper had been pursued in the Manchester 
district more than in any other part of the country 
or in the world. He agreed with Mr. Herbert that 
greater productivity could only result from improve- 
ment in the cutting tool, to enable it tocut at very much 
higher temperatures than the present steel, and it would 
have to be possible to control the temperature of the 
material being cut, or to produce lese heat during cut- 
ting. The cutting capacity of tools could only be judged 
by testing in the neighbourhood of the temperature at 
which they would be worked. He had long had the 
feeling that the best test would be some abrasion test 
at the tool working-temperature, as it most closely 
agreed with working conditions. A hardness test, 
such as that suggested, was а big advance on present 
practice. The advent of the Pendulum tester has made 
such tests possible. 

In the paper, Mr. Herbert had stated he had put 
aside all previous information. He had started his 
tests by hardening at 800 deg. C., and had gone up to 
1340 deg. The Lathe Tool Research Committee of the 
Manchester Association of Engineers, when they started 
a similar enquiry about 1914, had had all sorts of quench- 
ing temperatures recommended by the steel makers. 
Abandoning these after trials, fresh tests resulted in 
the Committee obtaining results very similar to those 
obtained by Mr. Herbert. Thus, the secondary heat 
tratment figure was 580 deg. C., against Mr. Herbert's 
575 deg.C. The Committee had not the facilities for 
hardness-testing possessed by Mr. Herbert; they could 
only take Brinell readings of the steel when cold. It 
ras found that at 900 deg. C. the steel was only partially 
hardened, the hardness increasing as the temperature 
neared 1,300 deg. With secondary treatment, they 
obtained at first no consistent results, but after some 
months they found that the duration of the secondary 
testment was a factor ав well as temperature, and that, 
аз the section of the specimen increased, the duration of 
the treatment; had to be prolonged. Мг. Herbert had 
chosen half-an-hour as the period necessary for а 
specimen, and that would give approximately the time 
required for the steel to arrange itself internally. 

The Committee arrived at the conclusion that the 
best quenching temperature for a 12 per cent. tungsten 
Мес! was 1,300 deg. C., with 580 deg. С. for the 
secondary treatment. Some years ago, Professor Smith 
continued, he had undertaken further tests, in conjunc- 
tion with Mr. Israel Hey, on a harder steel, and obtained 
resulta agreeing with other figures of Mr. Herbert. 
Still later, tests on an ordinary lathe showed that at 
each apeed the force on the tool varied unaccountably. 
Nome time afterwards it had occurred to him that the 
hardness of steel might vary at different temperatures. 
In the meantime he had got a Pendulum tester and 
found that the hardness varied ав depicted by Mr. 
Herbert, but he could not account for the three - wave 
durabilty curve. Мг. Herbert had explained that the 
peaks in the hardness curve corresponded with the 
abis on the durability curve. He, Professor Smith, 
d overlooked the fact that the material itself was 
E пог had he appreciated the existence of work- 
hardness, to which the peaks in the durability curves 
1 the paper referred to, were no doubt partially due. 
as Carrington and Stoney had shown that the tensile 
| vagth and yield point of heated steel varied irregu- 
"s with change in temperature. Тһе changes 
» mg place due to work-hardness formed an extremely 
1 point. Credit for this was entirely due to 
in the Tbert, as was also the fact that the lowest point 
with сите occurred between 120 deg. and 150 deg. С. 

ron and мес. Mr. Herbert would be quite 
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Justified in referring to his own work instead of quoting 
that of two Americans ав he had done in the paper. 

When it was a matter of ordinary work in a lathe 
great difficulties arose, as the temperature could not be 
regulated іп any way. Тһе figure of merit would be 
of great use to the experimenter, but not to the prac- 
titioner. With different tools, cutting different steels, 
the complications would become insuperable. Such a 
figure would be of little value to the machinist, or 
even to the very skilled man in the tool room. It might 
help to & judicious selection, but even then it would 

necessary to know what the previous treatment 
of the tool had been, how the steel had been melted, 
cast, and worked, quite apart from the two heat- 
treatments subsequently required. А simple test was 
needed to check the work of the smith or hardener. 

Mr. W. Carter thought|the paper difficult to discuss 
as he considered that some,of the statements it contained 
were not proved, e.g. that the best curves were obtained 
by hardening at 1,300 deg. C., and rehardening at 
575 deg. С. The paper did not record any tools so 
prepared which had been tested, and the statement 
would have carried greater weight if half-a-dozen 
tools had been so made and tested against tools other- 
wise prepared. With regard to the secondary hardening 
one point had not been mentioned in the paper. The 
initial idea of tempering was to impart added toughness 
to the tools, and the physical characteristics of the 
steel should have been shown combined with the cutting 
characteristics. He had been advocating the tem- 
peratures recommended since 1910, and he was pleased 
to see that the careful investigations, which had 
now been made, had proved the effectiveness of his 
rough and ready methods. In 1918, he had exhibited 
a diagram correlating cutting temperatures with physical 
characteristics. It was of no use making steel tocut at 
a high duty if the tool made from it had not sufficient 
ductility to stand the stresses encountered. 

Mr. R. Onions, speaking as a member of the Manches- 
ter Committee referred to by Professor Dempster 
Smith, said he was much interested in the paper, but 
would like to touch upon one side of the subject, some- 
what apart from the investigations. It was a relatively 
simple matter to make а tool to deal with most kinds 
of steel, but difficult to get one that would meet every 
condition occurring in cast iron. He was concerned at 
the moment with machining Diesel engine cylinder 
liners, 28 in. in diameter, which were cast with ports in 
them having slight fins. It was difficult to find a tool to 
deal with the liners without chipping. А toolprovided 
by a reputable firm, and stated to be the hardest that 
could be obtained, failed when the fins were reached. А 
much more ductile tool, probably softer at the nose, 
had to be resorted to. 

Again, in the workshop, it would be of great assist- 
ance if а method could be developed to determine 
whether а tool was а good or а bad one before passing 
it into the tool-room for subsequent issue to the shops. 
Professor Smith would remember this was one of the 
points upon which the committee had not come to any 
practical conclusion. Тһе scleroscope reading, he sub- 
mitted, was not to be relied upon for this class of work. 
It was also important to get the heat away from the 
point of the tool. A knowledge of the inner structure 
of metals was of great assistance, and the paper had 
provided a good deal of information in this respect. 
Mr. J. M. Newton, after expressing his admiration 
of the work of the several research committees of the 
lnstitution, said that in spite of the enormous age 
of the art of cutting metals, it still remained an art, 
and the theoretical knowledge upon it was very loose, 
compared with that of, say, the modern science of 
electricity. This might indicate extreme complexity, 
in view of the large number of laborious investigations 
already made. One of the difficulties of research, he 
thought, was that if & tool were tested to destruction, 
a very considerable amount of power was needed and 
a lot of metal had to be cut away ; that was an expensive 
matter. He agreed with a previous speaker that no 
proof was offered in the paper that hot-hardness was 
a measure of the cutting value of the tool It was 
probably true, but more evidence was required. He 
believed the idea was put before engineers some 20 years 
ago by Professor Arnold. | 

Не suggested that those іп control of machine shops 
might help with data obtained by buying tools of a 
known figure of merit, and comparing results obtained 
with them with those with tools of & different order, 
both being used on similar repetition work. This would 
bo valuable in future discussions. He thought the 
figure of merit proposed by Mr. Herbert would need 
to be used with care. It might be compared to the use 
of the tensile strength of a material, which needed careful 
consideration for any particular job. Мг. Herbert had 
said that tools ought to have а Brinell hardness higher 
than that of the material they cut. How small could the 
difference be between the two? The larger, he thought, 
the better, but there were cases, like that described by 
Mr. Onions, where the material was so hard as to be up 
to the limit of the best tools. Thus, the adoption of 
welding frequently caused trouble and delayed produc- 
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tion by the presence of very hard areas in parts to be 
machined, in jobs so prepared. ‚ 

Again there were steel parts cast in iron, and hard 
lines at the junction of chromium steels with ordinary 
steels, These cases were difficult to machine, and 
some measure which could be applied in the selection 
of suitable tools would be very useful. The present-day 
method often was, in cases of difficulty, for the foreman 
or workman to produce some special bit of tool steel 
hoarded from a previous case, which steel might, or 
might not, solve the problem. | 

Mr. C. Е. Stromeyer said there was а steel being 
very largely used called, he believed, free-cutting 
steel. It contained а lot of phosphorus and sulphur, 
and cut very easily. Had it been tested to see if it 
had any work-hardening properties ? 

Mr. А, Т. J. Кегвеу, speaking with some experience 
of the Pendulum tester on cold work, said he had 
found that quite small changes of temperature affected 
the results obtained with it. It would appear that 
when the instrument was used in connection with 
& furnace, an appreciable amount of heat might escape 
from the latter. Аз а workshop instrument in іпехрегі- 
enced hands, the results might be erratic. He wished 
to know if it were possible to standardise the instru- 
ment under the conditions in which it was going to 
be used. АЕ < 

The discussion cloeing at this point, the Chairman 
conveyed the thanks of the meeting to Mr. Herbert, 
and, in asking him to reply, stated that it appeared 
to be certain that Mr. Herbert's work would become 
more prominent as time went on. 

Mr. Herbert, in reply, said that his aim in formulating 
а figure of merit was to put forward а method of 
investigating tools in quantity which would not take 
much time. The abrasion test referred to by Prof. 
Dempster Smith was apparently an ideal test, but 
it would take hours or days, and in the end the tool 
would have been spoiled. Не was much interested 
in Prof. Smith's statement that the Manchester 
Committee had arrived at the temperatures of 1,300 
deg. and 580 deg., but was not clear as to whether 
these had been judged to be the best because they 
made the tool hardest or made it more durable. 

Prof. Dempster Smith here stated that the choice 
was made on both grounds. Тһе tools had been 
subjected to various tests cold, and they then showed 
that quenching out at 1,300 deg. and re-heating at 
580 deg. produced stability. This was confirmed by a 
subsequent test. 

Resuming, Mr. Herbert said that he had at first 
suspected that the peaks in the durability curve 
were due to something occurring in the tool iteelf, 
but later came to the conclusion that changes in 
the material being worked were the cause. As to 
the utility of the figure of merit, the question really 
turned upon whether users were content to take 
tools for granted and perhaps to accumulate some 
information by observing the life, &c., or whether 
they would use & practical means of judging whether 
the tool had been properly hardened beforehand. He 
hoped the figure of merit would not be condemned 
altogether. It did not tell everything, but would 
give some indications of the suitability of а tool in 
spite of the previous treatment given to it. 

He agreed with Mr. Carter regarding the necessity for 
toughness in addition to hardness, but had thought it 
advisable to deal with one thing at a time. Structural 
steel testing had been developed in this way. То 
а tensile test had been added an impact test, and, 
further, a fatigue test was necessary to complete their 
knowledge. As regards the machining of сазі-ігоп, 
this required & special kind of tool, and the question 
of hot hardness scarcely came in. It was possible 
that the tool in cutting cast-iron was at its maximum 
temperature. He had not measured the cutting 
temperature of cast.iron. Further, he had not so 
far suggested any brittleness test, nor had the question 
of tools of large sectional area come within his 
investigation. 

The point made by Mr. Newton of the analogy 
between hot hardness and tensile strength was precisely 
his own view. Hot hardness was one of the most 
essential qualities of the tool, but not the only one. 
The work-hardness ratio presented difficulties, and 
then there were the differences in the scleroscope, Brinell 
and Pendulum scales. Also, it was necessary to bear 
in mind that the tool work-hardness ratio depended 
on the time taken in cutting to blunt the sharpness 
of the tool. Аз to free-cutting steels and work- 
hardening properties, he had been investigating tools of 
this steel from the point of view of how they hardened 
up. He had not found any properties to distinguish 
them from steels which were not free-cutting. Тһе 
Pendulum hardness tester was an instrument which 
could be readily calibrated, and it could be adjusted 
in & manner similar to а chemical balance. 16 was 
tempting to put any slight want of adjustment down 
to temperature, but his own investigations had shown 
that heat variations had little or no effect on the 
reliability of the instrument. 
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YEAR BOOKS AND ANNUALS. 


Who's Who.—The eightieth annual issue of this well- 
known biographical dictionary has just been pub- 
lished by Messrs. A. and C. Black, Limited, 4, 5 and 6, 
Soho-square, London, W. I. Bound in the familiar 
red cloth cover, it contains particulars of the careers 
of upwards of 34,000 distinguished living men and 
women. "The volume contains 3,323 pages, and the 
magnitude of the undertaking may be gauged from the 
fact that it was necessary to commence printing the 
book in July. An obituary section is given, in which are 
recorded the deaths of persons included in the work 
which deaths were reported prior to October, 1927. 
The price of the volume is 45s. net. 


The Mechanical World Electrical Pocket Book.— 
The twenty-first annual issue of the Mechanical 
World Electrical Pocket-Book is now ready. Pub- 
lished by Messrs. Emmott and Company, Limited, 
65, King-street, Manchester, the price is ls. 6d. net, 
or post free le. 10d. While the general arrangement 
of the book is similar to that of previous issues, several 
useful new sections have been added. Among these is 
the chapter headed “ Electrical Calculations.” In this 
section the method of attacking various problems is set 
out in detail, and a number of examples are included 
to elucidate the methods employed. Another chapter, 


entitled “ Estimating for Wiremen," contains many | 


practical hints and suggestions, which will prove of 
value to those preparing estimates for electrical lay-outs. 
The use of electricity in textile mills is dealt with in a 
further section; the systems of driving, the types of 
motors employed, the power required for various 
operations, and other matters of similar nature are 
discussed at some length. Among the new tables 
given in the 1928 edition are: Power Consumption of 
Electrical Appliances; Current taken by Electric 
Motors; and Dimensions, Weight, Resistance, &c., 
of Insulated Copper Conductors. 


Ice and Cold Storage Trades’ Directory, 1928.—This 
directory and reference book of the ice and cold storage 
and allied trades in Great Britain and Ireland is 
published by Messrs. Iliffe and Sons, Limited, of 
Dorset House, Tudor-street, London, E.C.4, This, 
the 23rd annual issue of the volume, is similar in general 
arrangement to the previous publications. Тһе front 
portion of the book is devoted to tables of temperatures 
and general cold-storage data, Several new tables 
have been added, including one on the subject of relative 
percentage humidity for ventilated wet and dry bulb 
thermometers and supplementary tables on the heat 
conductivity values of various materials. The direc- 
tory portion of the work has been carefully revised and 
some hundreds of new names have been added to the 
classified trades section. The increasing application of 
refrigeration in nearly every branch of trade has 
necessitated the inclusion of а number of new headings. 
Details are given regarding new companies registered 
since the 1927 issue, the articles of association of which 
concerns include refrigeration. The directory is bound 
in cloth, and the price is 108. 6d. net, or 114., post free. 


Diaries and Pocket Books.—Messrs. Brook Motors, 
Limited, Empress Works, Huddersfield, have sent 
us а copy of the 1928 edition of the well-known 
„Mechanical World ” Electrical Pocket Book.—Messrs. 
A. С. Potter and Company, engineers, Grantham, 
have forwarded to us a handsome leather-bound 
diary, which contains a number of interesting photo- 
graphic reproductions illustrating the products and 
achievements of the firm. 


Almanacs and Calendars.—W e have received monthly 
tear-off calendars from Messrs. Peckett and Sons, 
Limited, Atlas Locomotive Works, Bristol; Messrs. 
British Brown-Boveri, Limited, Trafalgar House, 
Waterloo-place, London, S.W.1; Messrs. William 
Brown and Company, Limited, lithographic printers, 
2, Bury-court, St. Mary Axe, London, Е.С.3; Messrs. 
Chas. Pearson and Son, Limited, stationers апа printers, 
53 and 55, Mansell-street, Aldgate, London, E.l; 
Messrs. J. C. Fish, Hall and Company, printers and 
lithographers, 11, Bishop's-court, Chancery-lane, Lon- 
don, E.C.1; Mr. E. Crisp, cartage contractor, 24, 
Rose-street, Long Acre, London, W.C.2; and Messrs. 
C. and S. Construction Company, Bridgeway House, 
Hammersmith, London, W.6. Daily tear-off calendars 
have reached us from the Deutschen Reichsbahn- 
Gesellschaft, Voss Strasse 35, Berlin, Germany ; апа 
Messrs. Charles Roberts and Company (1927), Limited, 
Railway Wagon and Wheel Works, Horbury Junction, 
near Wakefield. Weekly calendar refills have reached 
ug from Messrs. Welin-Maclachlan Davits, Limited, 
Hopetoun House, Lloyd's-a venue, London, E.C.3, 
and monthly refills from Messrs. The Premier Filter- 
press Company, Limited, Finsbury-pavement House, 
London, E.C.2. In connection with their desk 
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calendar refills for 1918, Messrs. The Reason Manu- 
facturing Company, Limited, Lewes-road, Brighton, 
Sussex, have sent us a measuring rule, known as 
the “Interlox’’ master slide rule; it is specially 
constructed for making inside measurements between 
walls. A wall calendar has come to us from Messrs. 
A. West and Partners, 91-98, Petty France, 
Westminster, 8.W.1. We have received from Messrs. 
The Lea Recorder Company, Limited, 28, Deansgate, 
Manchester, a weekly tear-off desk scribbling рад. А 
telephone card has reached us from Messrs. The County 
of London Electric Supply Company, Limited, County 
House, 46-47, New  Broad-street, London, К.С.2. 
Messrs. J. Evershed and Company, printers, Fairfield. 
road, Bow, London, E.3, have sent us a monthly card 
calendar enclosed in a case. А useful desk blotting 
pad has come to us from Mr. R. G. Brown, 166, 
Buchanan-street, Glasgow, C. I. We have received a 
handsome daily tear-off desk diary from Messrs. John 
Tullis and Son, Limited, St. Ann's Works, Glasgow. 
A daily calendar and scribbling pad has come to us from 
Messrs, Demag Aktiengesellschaft, Duisburg, Germany. 


ENGINEERING TRAINING AND 
EDUCATION. 


The Institution of Chemical Engineers.—Application 
forms for the 1928 associate-membership exami- 
nation of the Institution of Chemical Engineers are 
now ready, and may be obtained, together with full 
particulars, and the memorandum, “ Тһе Training of 
а Chemical Engineer," from the hon. registrar of the 
Institution, Abbey House, Westminster, London, 
S.W.l. The forms should be returned not later than 
March 12 next. 


THE INSTITUTE оғ CHEMISTRY.—On Wednesday and 
Thursday, December 14 and 15, the Institute of Chemistry 
of Great Britain and Ireland celebrated its jubilee. When, 
in 1876, à very small meeting of chemists resolved to 
start an institute for the promotion of the training of 
chemists and for the maintenance of the status of the 
profession of chemistry, the Chemical Society had been 
in existence since 1841 and the Society of Public Ana- 
lysts since 1874. Тһе New Institute, founded in 1877, 
and incorporated in 1885, when it counted 420 members, 
has now over 5,300 Fellows and 800 students, while the 
Chemical Society has 4,100 Fellows on its rolls, and the 
Society of Chemical Industry, founded in 1881, numbers 
about 5,200 members. The British Association of 
Chemists dates from 1917. The functions which were held 
included a film demonstration, illustrating British In- 
dustries, at the New Gallery Cinema, a reception, held on 
the Wednesday at the Great Central Hotel, Marylebone, 
and attended by 1,200 people, the President of the Insti- 
tute, Professor Arthur Smithells, F. R. S., acting as host, 
and a jubilee banquet held in the same place, on the 
Thursday evening. The Master and Wardens of the 
Salter's Company also gave a luncheon оп the Wednesday. 
At the dinner the President read, after the loyal toasts, 
а message of congratulation from H.R.H. the Prince of 
Wales, Patron of the Institute. Addresses were presented 
from kindred societies, and messages of greeting were also 
read out from French and German chemists, and the 
South African, New Zealand, and Malay sections of the 
Institute. Тһе toast of the Institute was proposed by 
Sir Alfred Mond, One of the other speakers, Professor 
J. Millar Thomson, Е.К.8., the senior past president, 
mentioned that Professor Williamson had been very luke- 
warm at the inaugural meeting as he feared the Institute 
might turn into a trade union, Sir Ernest Rutherford, 
O.M., responded to the toast of the guests, proposed 
by Mr. Gaston Chapman, F.R.S. Тһе other guest re- 
sponding, Sir Atul Chatterjee, High Commissioner for 
India, said that India wanted the help of the Institute to 
educate her people in order to carry on the development 
of the country's resources, Мт. Richard В, Pilcher, 
Registrar of the Institute, had prepared а revised edition 
of the Profession of Chemistry for the occasion; the 
book gives useful information on education, organisation 
and professional procedure, 
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SMALL DYNAMOS. 


FLEXIBLE COUPLING FOR SMALL 
DYNAMOS AND MAGNETOS. 


А SILENT flexible coupling specially designed for use 
with dynamos and magnetos used on motor-cars has 
recently been brought out by Messrs. W. H. Dorman 
and Company, Limited, of Stafford. Essentially the 
dynamo and magneto patterns are similar; they con- 
sist of two discs and a number of rubber buffers 
stiff enough to transmit the drive from one disc to 
the other. The dynamo coupling contains no further 
parts, but the magneto coupling which is illustrated in 
Figs. 1 to 3 herewith also embodies the requisite vernier 
adjustment, in order to secure correct timing. 

As will be seen from the illustrations, each disc 
is drilled with а number of holes. The so-called 
buffers, which transmit the drive from one disc to 
the other, are round rubber plugs. Each of these has 
а flange in the middle of its length. Тһе plugs are 
pushed up to the flange, into holes in one dise, and the 
projecting ends enter the holes in the other disc. In 
the case of the magneto coupling, the vernier adjust- 
ment is provided by means of a third dise, to which 
one of the main pair is bolted. "These two discs are 
drilled near the outside edge with a series of holes, 
there being 18 holes in one and 20 holes in the other, 
thus giving the fine adjustment necessary for the 
armature. Тһе two discs, when adjustment has been 
made, are clamped together by small bolts. 

The rubber plugs provide a silent flexible drive, 
while in the magneto drive the adjustment can be 
made with very little trouble, simply by taking out the 
bolts, rotating the vernier discs relatively to one another, 
and reclamping again. Хо slip is possible. 


Тнк CRYSTAL PALACE SCHOOL or ENGINEERING.— 
As the result of an accident, Мг. Н. J. Deane, the 
president of the Institution of Structural Engineers, 
was unable to take the chair, оп Wednesday, Decem- 
ber 21, to present the certificates gained Бу the 
students of the school in the recent winter-term exami- 
nations, Mr. Maurice Wilson, M.Inst.C. E., the principal 
of the school, acted in his place, Seventeen students 
were awarded certificates in the first year's course ot 
mechanical engineering, and 15 in the second year's course 
of civil engineering. Тһе medal of the school was pre- 
sented to Mr. W. R. Shepherd, 


STANDARDISATION OF ELECTRICAL RAILWAY EQUIP- 
MENT.—A committee to review the recommendations 
made with respect to the standardisation of the electrical 
equipment of railways and other matters, by the Electri- 
fication of Railway Advisory Committee of 1921, has been 
appointed by the Minister of Transport. The Committee 
will report as to what modification, if any, should be 
made in these recommendations, having regard to the 
developments which have taken place since that date. 
Sir John Pringle is chairman, and the members include 
Sir John Aspinall, Sir Philip Dawson, Sir Alexander 
Gibb, Sir Philip A. M. Nash, Sir John Snell, Lt.-Col. 
F. A. Cortez Leigh, and Messrs, А. R. Cooper, H. N. 
Gresley, Herbert Jones, C. H. Merz, and Roger T. Smith, 
The secretary is Mr. T. L, Paterson, 6, Whitehall Gardens, 
London, S.W.1. 


AUTOMATIC Тваіх Сомтвот,-Гһе Minister of Trans- 
port has appointed à committee to review the recommen- 
dations made by the Automatic Train-Control Committee 
of 1922, "The investigations of the new committee will 
include the consideration of the non-contact type of 
train control, di.e., inductive or wireless systems. No 
further examination will at present be made of devices 
already considered by the Ministry of Transport, involving 
contact between apparatus on the track and on the 
locomotive respectively. Тһе chairman of the Committee 
is Colonel Sir John W. Pringle, and the members include 
Messrs, H. C. Charleton, C. B. Collett, E. C. Cox, H. N. 
Gresley, A. Newlands, and Е. A. Wilson, and Colonels 
С. L. Hall and A. Н. L. Mount, The secretary is Mr. 
C. Tilden Smith, Railway Inspection Department, 
Ny of Transport, 7, Whitehall Gardens, London, 
S. W.1. 
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LABOUR NOTES. 


| rious proposals made, with the object 
Пе Ui dins of the Lancashire cotton 
industry, by the Federation of Master Cotton Spinners 
Awociations and the Cotton Spinners and Manufac- 
turers’ Association, only three directly affect the 
workers. As was expected, the employers desire both 
a reduction of wages and ап Increase of | working 
hours. They propose that the normal working week 
shall be increased from 48 hours to 52% hours, and that 
the present state of standard piece price list rates shall 
ре reduced by 25 per cent., and the equivalent on other 
mte. The third proposal—which appears only 
amongst the spinners’ recommendations—is that trade- 
anion restrictions relating to cleaning апа oiling, 
which materially reduce production, shall be removed. 
Аз these matters are, along with the other points in 
the employers’ memorandum, shortly to be discussed 
in a joint conference, comment at this stage might 
do more harm than good. One thing may, however, 
be said without hurt to any interest. Wages and 
working hours are the two questions at the moment 
on which trade unionists are the least disposed to 
compromise. 


In the course of an allusion to the trouble in the 
German steel industry, a writer in Man and Ме, 
the organ of the British Iron and Steel Trades Con- 
federation, claims that the attitude of the employers 
means that, notwithstanding the high tariffs imposed 
by Germany on imported steel, and the alleged lower 
wages and longer hours of the German steel worker, 
they cannot produce steel as cheaply ав the British 
workers can with their shorter hours and higher 
eamings. ‘‘ Evidently,” he says, “labour cost in 
Britain is lower than it із in Germany. This has been 
demonstrated time and time again during the past 
forty years, and we are glad to have it so emphatically 
demonstrated by the German employers.” “ British 
workers ought," he goes on to say, to learn this 
lesson, and pay no attention to any employers, in any 
industry whatever, who tell them that it is necessary 
to work for lower wages and longer hours if they want 
to successfully compete with Germany.” 


Man and Metal's contributor expresses the opinion 
that British employers could, if they wished, exercise 
considerable influence to help the German workmen to 
attain an eight-hour day and establish better competi- 
tive conditions. “They are not doing so," he says, 
“and we, therefore, can only assume that employers 
in this country, as in others, do not really wish their 
vorkpeople to have short hours, and are always living 
in the hope that an opportunity will come to have the 
longer shifts restored in the trade in Great Britain. 
This view is supported by the action of Parliament in 
fusing to endorse the Washington Convention. Both 
Germany and France have promised to do so, if Great 
Britain will, but Great Britain will not, so long as 
we have a House of Commons wherein employers are 
Ш 8 vast majority. The matter has been raised re- 


Е Ве always voted down by the employers in 


‚ December, the home branch membership of the 
шешш Engineering Union decreased from 
41,965 to 190,166, and the Colonial branch membership 
from 25471 to 28,173. The number of members іп 
2. о! sick benefit increased from 5,353 to 5,808, 
1 m receipt of superannuation benefit from 
E (0 9.764, and the number in receipt of donation 

пещ from 7,066 to 7,194. The total number of 
unemployed members increased from 14,448 to 14,748, 


making the percen | ; 
manner, 7. 165 tage, reckoned in We customary 


a deii issue of the Amalgamated Engineering 
| TUR onthly Journal, states that under the terms 
the ата оп о 1920 and Еше 17, clause 2, of 
Prud ue practically the whole of the present 
ж E i time officials are due to retire on August 3, 
ie Қа п allected are the seven members of 
lins a us council, the twenty-three organising 
All the egates, and three full-time district secretaries. 
ig 5 holders of the offices are eligible for 
the hea 2 ominations of candidates are to reach 


office of „ 
than February | organisation іп London not later 


Th , 
bud т е Wages Board for the Irish railways has 


recently for sie ши wages question, submitted 
the companies 8 consideration. In November last, 
in the pay of gave notice of a reduction of 10 per cent. 
grades, and he ee to certain of the conciliation 
mated that if ational Union of Railwaymen inti- 


Proposals fot Tes companies did not submit their 
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but put them into force, there would be a national strike. as а movement not for peace under Capitalism, but 


By а majority, the Board has decided in favour of lower 


rates for new entrants, though not in all cases of rates 


as low as the companies desired. The majority of 


the Board is of opinion," the award states, “ that the 
reductions proposed for new entrants into the service 
of the Associated Irish Railway Companies are too 
great, and а reduction of 10 per cent. in the wages paid 
to the several grades in Group 1 companies and a 
reduction of 5 per cent. in the wages paid in Group 3 
companies is the maximum which under existing 
conditions could be reasonably made. Іп the case of 
the Belfast and County Down Railway Company this 
reduction shall not be made in the temporary rates 
granted аб the meeting of the Board of October 11, 
1927. Regular employees whose services have been dis- 
pensed with owing to shortage of work, if re-employed, 
shall not be deemed to be new entrants. The 
reduction for new entrants to date from January 1, 
1928." А minority report by the representatives of the 
railway unions was to the effect that the claim of the 
companies had not been substantiated. 


A Bill has been introduced in the French Chamber of 
Deputies for the purpose of fixing by law the rate of 
the minimum living wage and making its observance 
binding in relations between  wage-earners and 
employers.” The measure seeks to provide that the 
lowest wages in private industry shall not be less than 
the lowest wages in the Postal and Telegraph Adminis- 
tration. It does not apply to undertakings in which 
payment for work is made on the basis of a commission, 
or wholly or partially in tips from customers. In 
undertakings in which part of the remuneration is 
given in the form of board and lodging, the portion 
deducted from the minimum wage for this purpose may 


not exceed, for the present, 150 francs per month for: 


lodging and 5 francs for each of the principal meals. 
The Bill was referred to the Labour Committee of the 
Chamber. 


According to the annual report of the Chief Registrar 
of Friendly Societies, which has just been published 
by the Stationery Осе, the membership of the various 
trade unions at the end of 1925 was 4,447,818, or about 
10,000 less than at the end of 1924. In 1926, the 
year of the general strike, there was a further loss of 
300,000 in membership, and the heaviest expenditure 
in dispute pay ever experienced by registered trade 
unions in any One year. As a consequence, their funds 
fell from 12,750,0007. to 8,650,000/. At December 31, 
1925, 12 trade unions held funds exceeding 250,0001. 
as compared with nine at the end of the previous year. 
The largest amount, 1,911,500L, was held by the 
National Union of Railwaymen. This represented an 
average of 41. 158. 112. per member—an increase of 
6s. 3d. per member during the year. The Amalga- 
mated Engineering Union held 1,835,635/., or 71. 168. 84. 
per member. The highest average amount per member 
among the large unions was shown by the Amalga- 
mated Engineering Union, the National Union of Boot 
and Shoe Operatives, with 51. 14s. 9d., being second. 


“ Heavy losses," the Registrar states, ''continued 
to be incurred owing to defalcations by trade union 
officials. Most of the defalcations arose in the branches, 
and it is to be regretted that, in spite of attention 
being drawn to the matter by the Hegistrar, unions 
do not always adopt the ordinary business precaution 
of requiring guarantees from officers in receipt or charge 
of money. Moreover, it is often apparent that the 
opportunity for dishonesty has been created by loose 
financial arrangements and lax control." 


In last week's issue we gave the texts of one or two 
rather drastic resolutions which had been put down 
for discussion at the Scottish Divisional Conference of 
the Independent Labour Party. One related to the 
question of industrial peace and was in the following 
terms :—* While welcoming the sentiments expressed 
by the Chairman of the T.U.C. and other Labour leaders 
on industrial peace and co-operation, this conference 
is of opinion that there can be no permanent peace 
under the present competitive system, and warns its 
members that unless а measure of control be granted, 
including representation on boards of directors, a 
right to voice its management, access to books and 
business transactions, and a guarantee of a living wage 
to all, no attempt at co-operation should be encouraged." 
After it had been moved and seconded, a delegate 
submitted an amendment to the effect that there could 
be no permanent peace under the present competitive 
system, and that no attempt at co-operation should 
be encouraged. Не said that all who had been in the 
Socialist movement for any time must stand aghast at 
a branch of their party suggesting that they should 
co-operate with the employers. Another delegate, 


е consideration of the Wages Board, seconding the proposal, contended that they existed 


for war to the bitter end—war for the overthrow of the 
capitalistic system and the establishment of & system 
of Socialism, the only one under which industrial peace 
could exist. The amendment was carried by & large 
majority, only 13 delegates voting for the resolution. 


Mr. Wheatley, M.P., and Mr. Maxton, M.P., made in- 
teresting speeches on a resolution dealing with the living 
wage, which was carried by a large majority. The resolu- 
tion in its final form was as follows :—'* This conference 
favours the proposal to establish by law the payment 
of a living wage to all workers, irrespective of occupa- 
tion, as a reform indispensable to every household, 
and urges the Labour Party to make this a leading 
issue at the General Election, with a view to legislation 
by the next Government. This should be supplemented 
by children’s allowances, paid from State funds, in 
respect of all children under 16 years of age in house- 
holds where the annual income is less than 4001. a year. 
The conference also declares in favour of legislation 
which would enable every worker to have at least 
one month’s annual holiday with full pay. The present 
system of holidays without pay causes grave hardship 
to working-class families, indu also а severe restriction 
of trade because of its curtailment of purchasing power.” 


Mr. Wheatley said that the living wage policy of the 
LL.P. was part of the ** Socialism-in-our-time ” policy, 
and pat ought to have in mind the other parts of 
that policy in considering the resolution. He was 
supporting it because it was a long step in the direction 
of State control of wages and incomes. He was 
perfectly clear in his own mind that the only way out 
of the industrial tangle of to-day, and of the bad 
and entangling relationship between purchasing 
power and production, was in the direction of the State 
controlling all ИН 8 In the resolution they were 
only asking that the State should control the income 
of the poorest of the working classes and of their 
children. He hoped that the step towards Socialism 
that they would be demanding within a few years from 
now, would be that the State, and the State only, should 
fix the income of every member of the community. 


Mr. Maxton declared the policy of the movement 
to be to build up Socialism and its benefits to the 
working classes side by side in their ** Socialism-in-our- 
time " policy, and they made a demand that the first 
Labour Government going into office with a majority, 
should face honestly and fearlessly up to at least 
the nationalisation of the land, the banks, and the 
railways, and control of the import and export of goods. 
They were demanding that these four things should 
be done. They knew it would take a Parliamentary 
session or two to put them through, and while that 
was being done they insisted that the working classes, 
who had put the Labour Government into office, should 
not be sitting about in starvation, as they were doing 
in the coalfields to-day, watching them in the House 
и Commons trying to bring about the nationalisation 
of mines. 


The Ministry of Labour states that on January 2, 
1928, the number of persons on the registers of Employ- 
ment Exchanges in Great Britain was 1,332,300, of 
whom 875,400 were wholly unemployed, 394,800 
temporarily stopped, and 62,100 persons normally in 
casual employment. Of the total namber: 1,074,100 
were men, 38,100 boys, 188,400 women, and 31,700 
girls. No return was issued in respect of December 26 
1927. Оп December 19, 1927, the number of unem. 
ployed persons was 1,100,052, of whom 783,948 were 
wholly unemployed, 251,783 were temporarily stopped 
and 64,321 persons normally in casual employment ; 
903,211 were men, 27,218 boys, 146,108 women, and 
23,515 girls. On January 3, 1927, the number of 
unemployed persons was 1,495,839, of whom 1,155,872 
were men, 40,014 boys, 260,467 women, and 39,486 
girls. The large increase in the figures for January 2 
1928, is attributed largely to the severe weather. | 
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CoMPETITION оғ INDUSTRIAL DEsrGNs.— Mention was 
made, on раде 139 of the last volume of ENGINEERING of 
the fourth annual competition of industrial designs for 
prizes and scholarships offered by the Royal Society of Arts 
and well-known manufacturers. A detailed report on the 
competition has now been issued. This states that 
the number of compctitors who entered for the Various 
sections of the competition was 745, and the number of 
designs submitted, 2,224. The competition was divided 
into six sections, namely, architectural decoration 
textiles, furniture, book production, pottery and SPAN 
and miscellaneous. The latter section included poster, 
showcard and decorated package designs. Firms and 
individuals are invited to ойег prizes for the competition 
which will be held this year. Copies of the report ma 
be obtained from the Secretary of the Royal Societ i 
Arts, John-street, Adelphi, London, W.C.2. y 
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' SOCIETY OF NAVAL ARCHITECTS 
AND MARINE ENGINEERS. 


Many valuable papers on ship construction and 
propulsion, from the standpoint of American practice, 
were presented at the thirty-fifth general meeting of 
the Society of Naval Architects and Marine Engineers, 
which was held at New York on November 10 and 
11, last. While some of the papers dealt with purely 
American types of craft, others concerned general 
problems, and all contained matters of interest and 
of importance to the naval architects and shipbuilders 
of other countries. We therefore propose to deal with 
their essential features, and the contentions made in 
each, except in the case of two, relating to the 
important questions involved in the use of pulverised 
coal on board ship, which have already been reproduced 
in ENGINEERING in abridged form. 


STRENGTH AND DEFLECTIONS IN HULLS оғ LIGHTERS. 


In several of American ports, such as New York, 
Philadelphia, Norfolk and San Francisco, it is usual 
to make extensive use of, what are known there as, 
car floats to transport the freight cars used on the 
railways, across a waterway, from one terminus to 
another, or to take them alongside a cargo vessel. 
Though not in common use elsewhere, although 
there were important train ferries in Europe, their 
significance in American transport may be gauged 
from the fact that there were 340 car floats in service 
in New York Harbour alone in 1926, and 19 per cent. of 
the water-borne traffic was dealt with by them. In 
а paper presented by Professor Evers Burtner and 
Mr. Richard Н. Tingey, on “ Car Float Strength and 
Deflection,” descriptions were provided of the two 
principal types—the platform float, which had a central 
platform between two sets of track, and the flush deck 
form, usually provided with three rail tracks. Car 
floats must be made strong enough to withstand 
uneven loading, wave action, and abnormal conditions 
caused in the loading and unloading. Due to the 
excessive weight of ordinary locomotives, these usually 
were not allowed on floats during loading, in which 
the normal practice was to fill the centre track with 
cars, then the starboard side from bow to 'midships, 
followed by the entire port side, before the remainder 
of the starboard side was filled. Most floats were 
now made of steel, up to 370 ft. length, with frames 
spaced at about 2 ft. intervals and bulkheads every 
25 ft. Six deep longitudinal plate girders were fitted 
at the bottom and below the deck. The deflection of 
such vessels, with a considerable length of parallel 
body, was an ideal type for study. In dealing with their 
results, the authors called attention to the fact that 
they referred solely to this special type of hull, with а 
length to depth ratio of from 25 to 31, the deck unbroken 
by hatches, and with the deck and bottom tied together 
by bulkheads and closely spaced trusses. Тһе strain 
gauges indicated that launching stresses were less than 
the calculated values, and that the deflection was also 
less than that based on the theory of statical con- 
ditions. Under load, the calculated and measured 
stresses of the longitudinal members at the section of 
maximum bending moment were in reasonable артее- 
ment, and the deflection, determined by the ordinary 
longitudinal strength calculation, corresponded closely 
with the measured value due to loading. 


SUPERSTRUCTURES OF PASSENGER SHIPS. 


The next paper, one submitted by Messrs. Carl E. 
Petersen and Lorenz Hansen, was concerned with the 
important question of The Design of Superstructures 
for Large Passenger Ships." After reviewing the work 
of Mr. J. Foster King of the British Corporation and 
Dr. J. Montgomerie of Lloyd's Register, the authors 
proceeded to their study of the subject, by showing 
drawings of the damage to а deck house, which had 
been designed on the principle that the way to obviate 
defects in & long superstructure was to make it so 
flexible that it could not take any share in the straining 
action, to which the vessel was subjected. Тһе 
fractures were attributed to abrupt changes in the 
strength of the structure, light erections of too great 
length, without the provision of adequate means for 
the working of the structure when the vessel was in а 
зеауғау, inadequate support and improper distribution 
of weights and the arrangement of the structures on 
the various decks without regard to those above and 
below. Тһе authors then showed how the faults had 
been remedied by the re-design of the shell-plating of 
the superstructure, the strengthening of the stringers to 
provide greater resistance to distortion, the introduction 
of heavy webs to take the overhang of the deck, and 
the provision of well-rounded corners at the door and 
window openings, in addition to the fitting of additional 
expansion joints. While it was recognised as imprac- 
ticable to make the superstructure so strong and rigid 
as to be able to take, without damage, а share in 
resisting the straining action, to which the vessel was 
subjected, the scheme resorted to consisted in strength- 
ening the first superimposed deck and cutting the 
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superstructure above for relief. Equations were deduced 
for the dynamical and statical moments about the 
strength-deck, showing that the total bending moment 
(the addition of the statical moment, the dynamical 
moment and that due to wind stresses) was 50 per cent. 
greater than the statical moment. For large passenger 
liners having an easy roll, the ratio of dynamical 
moment to the statical one was from one-third to one- 
quarter, the latter value being more correctly applied 
in the case of very large ships. Special consideration 
had to be given to the sections in way of the boiler 
and engine casings, with heavy casing bulkheads, and 
stacks supported by the superstructure. 


EARLY AMERICAN NAVAL SHIPS. 


Mr. James Swan іп a contribution entitled “ Те 
Wampanoag— The Fastest Ship in the World—1868 ” 
referred to the construction of six steam-propelled 
wooden vessels for the protection of sea-borne trade 
about the time of the American Civil War. These 
ships were built to the designs of Mr. Benjamin F. 
Isherwood, and were, generally, 335 ft. length and 
about 45 ft. breadth. It was claimed for them, by 
the author, that they differed from anything preceding 
them in naval construction. In place of the almost 
barrel-shaped midship-section of the old frigates, а 
squared section was adopted, on lines approaching 
to present-day practice. For their propulsion, the 
designer installed geared steam engines, with the crank- 
shaft running at half the propeller speed, in the Wam- 
panoag and another of the series, and these were the only 
two which came up to expectations in regard to speed. 
The engines had two cylinders of 100 in. diameter, and 
the stroke was 48 in. Work was started on the con- 
struction of the ships in 1863, but the building of the 
machinery caused delays, so that when the Civil War 
ended in 1865, none of them had been completed. 
Actually, the first to be finished, the Madawaska, was 
sent out for trial in January, 1867, when the average 
speed was found to be 12} knots, instead of the designed 
minimum of 15 knots. Greater success attended the 
Wampanoag, the first of the geared engined vessels to be 
tried. In a 38-hour trial, the average speed was 163 
knots, a value such that the claim was made that the 
ship was then the fastest afloat. Shortly after the 
initial run, this armed cruiser and her sister ships were 
taken out of commission and laid up. 


SUBMARINES. 


The next paper bore the title “ The Submarine of 
To-day,” and was submitted by Mr. Lawrence У. 
Spear. In classifying the various types, the author 
adopted the simple expedient of dividing them, accord- 
ing to their principal military гбје and primary arma- 
ment, into submarine torpedo-boats proper, submarine 
cruisers and тіпе - laying submarines. Undersea 
vessels for torpedo attacks on surface warships had 
а very wide range of characteristics, covering a surface 
displacement range of from 32 to 3,100 tons. The most 
superficial study of the development of surface war- 
ships revealed the general rule that increase in displace- 
ment was accompanied by increase in armament, 
defensive power, speed and radius of action. With the 
submarine torpedo-boat, properly so called, the case 
was different, since the direct benefits of increase, over a 
moderate displacement, were substantially confined, in 
practice, to increased surface speed and radius of 
action. These were important mainly for strategic 
reasons, namely for the placing of the vessel in the 
selected theatre of operations at the selected time. 
Once battle attack with an enemy had been established, 
a distinct advantage was possessed by smaller sub- 
marines, on account of their superior mancuvring 
qualities and the smaller depth of water required for 
their operation. Taking 3,000 h.p. as the present-day 
limit for a Diesel engine unit, it followed that if a 
total of more than 6,000 h.p. was required, the twin- 
screw installation was impossible, unless some special 
transmission system, such as the semi-electric drive, 
was resorted to. Such arrangements were not, however, 
as economical in space and weight as the simple 
twin-screw single-engine arrangement, a fact which 
increased again the demands of speed upon displacement. 

While it might be taken as a fact that every first- 
class navy must include submarine torpedo-boats of 
comparatively high surface speed, the minimum speed 
acceptable for this class must remain an open question. 
Practical experience, with submarines of more than 
17 knots surface speed, was limited to the British Royal 
Navy and the Navy of the United States. It seemed 
clear that since a submarine could only successfully 


attack a fast-moving target from a forward position, it 


could not have any place in the conventional battle 
line of major ships, cruisers and destroyers, and must be 
considered and used as a detached arm of the surface 
battle fleet, rather than as a component part. This 
must always remain true во long as it remained im- 
practicable to give the submarine a surface speed 
materially greater than the action speed of the surface 
battle fleet. Fortunately, in practice, the contact of a 
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submarine with a hostile battle fleet would almost 
invariably occur when the latter was proceeding at less 
than maximum speed. This fact made it practicable 
to secure for the fast submarine superiority in specd 
at the selected moment, without which contact might 
prove fruitless. 
that high-speed submarines might range in speed from 
а minimum of 18 knots to a maximum of 23 knots, 
with a corresponding approximate variation in displace- 
from from 1,800 to 3,000 tons. 


The author ventured the opinion 


The submarine cruiser dated back only to the Euro- 


pean War, and this classification included those vessels 
built for commerce destruction on the high seas and 
for long distance scouting. In these, the torpedoes and 
guns would probably be considered as of about equal 
importance. The comparison of a German submarine 
cruiser with a submarine torpedo-boat showed that 
the considerably increased displacement of the former 
was only reflected in the increase of radius of action, 
the gun armament and the number of torpedoes carried. 
From data, already published, but not authenticated 
by the U.S. Navy, it seemed that the only two submarine 
cruisers under construction, Ше“ У-5” and V-6" had 
a surface displacement of 2,800 to 2,900 tons, a surface 
speed of 16 to 18 knots and carried six torpedo-tubes 
and two 6-in. guns. 
British “ Х-1” was thought to be about 2,800 tons, 
ample for a combination of cruiser speed (16 to 18 knots), 
long radius of action, and ample supply of ammunition 
and torpedoes, but it was understood that the designed 
speed was 20 to 21 knots. Possibly the fortunate situa- 
tion of the British Navy, with regard to bases might 
account for the sacrifice of radius, necessary to secure 
this higher speed. 


The surface displacement of the 


In the European War, Germany made extensive use 


of mine-laying submarines. Even when the primary 
duty of a submarine was mine-laying, the gun and 
torpedo armament suffered little diminution from the 
standard set for the other two classes of under-sea 
vessels. Two general types of mine-laying 
were in use. For what was known as the “ wet" 
system, the mines were carried in tubes, or their equiva- 
lent, the axis of which was vertical, or nearly so. 
carriers might be installed, as in certain German 
examples, in the main hull or in the exterior ballast 
tanks at the sides, examples of which were to be found 
in the British and French Navies. 
inaccessible and subjected to the action of the sea 


systems 


These 


The mines were 


water and, in consequence, the system had not been 


generally approved, except for short-range work. The 
other system, referred to as the “ 
now regarded as standard for all but short-range work. 


dry " system, was 


With it, the mines were carried in the interior of the 
vessel, where they were always accessible for inspection, 
and were free from the troubles caused by the action 
of sea water. In addition to the three classes of sub- 
marines mentioned, there were special types, such as 
the British monitor or “М” class, carrying а 12-10. 


gun, the British “ R class, designed for a high sub- 


merged speed, to permit attack from a submerged 
position upon a submarine operating on the surface, and 
the high-speed British “ K” class, driven by steam, 
which was now to be abandoned, except for one example. 


Морев, TESTS WITH PROPELLERS. 


It was sometimes found necessary to alter the pitch 
of the propeller of a vessel after it was in service, by 
rotating the blades through a small angle. This, said 
Captain William McEntee of the U.S. Navy, in his 
paper Model Tests with Adjustable Blade Propellers 
resulted in a variable pitch, increasing towards the tips 
where the pitch was increased and decreasing towards the 
tips where the pitch was reduced. Model tests had been 
made at the United States Experimental Tank at 
Washington to determine the effect of such a change upon 
efliciency. The propellers used were of 8-in. diameter. 
and had pitches of 6, 8 or 10 іп. In the experiments the 
propellers were advanced into undisturbed water, at a 
constant speed of 3 knots, while the revolutions were 
varied to obtain changes in the slip. The general 
conclusions drawn from the investigation were :— 
Firstly, that if any adjustment of pitch, after а vessel 
was in service, was anticipated, the designed value 
should be on the low side, so that the blade had to 
be turned up rather than down and, secondly, that for 
moderate changes in pitch the resulting efficiency and 
revolutions could be closely approximated to, by 
assuming the propeller to have a constant pitch equal 
to that at two-thirds the radius. 


(To be continued.) 


THE LATE Мк. А. Ввомі.кү Ногмев.—Тп the obituary 
notice of Mr. A. Bromley Holmes, which appeared ой 
page 22 of our issue of January 6, we regret having 
referred incidentally to his partnership with the late Mr. 
J. C. Vaudrey. This was erroneous, as far us the мес: 
tive ін concerned. Mr. Vaudrey, we аге glad to say. Ша 
written to us from Birmingham pointing out the mistake 
into which we fell, though he is no longer engaged in active 
work. We trust that our inadvertence may have caused 
neither distress nor annoyance, 
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AN UNUSUAL TENSILE FRACTURE. 
Ву Е. С. Марго, Ph.D., B.Sc. 


ture of very unusual form occurred 
үстү брен while the writer was testing some 
mel chr mum steel, and a brief description of it 
тау be not without general interest. The fracture 
1 circular tensile test piece usually is of a very 
definite and well-known type, depending for its form 
upon the material and its ductility. With hard 
materials, fracture usually takes place in a plane at 
right angles to the main axis of the test piece with the 
occurrence of little or no contraction in cross-sectional 
area, but with softer materials, the cup and cone type 
of fracture is usual, and considerable reduction takes 
at the point where fracture occurs. In the 
shsence of flaws and other irregularities іп the material, 
separation first occurs at the centre of the test piece. 
Fracture spreads outwards in harder materials merely 
because the material is such that deformation by 
gliding action is very restricted, but in softer materials 
the spreading of the fracture and the gliding action in 
the unfractured portion proceed simultaneously, result- 
ing in fracture of a more complicated type. These 
differences in behaviour have an important bearing 
upon the stress distribution, but as plastic deformation 
is occurring, it is useless to attempt to analyse the stress 
relationships. | Кара 
| The fracture in question, а photograph of which is 
шей in the aecompanying illustration will 
be seen to be quite different from the type usually 
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In all cases except that in which the specimen had 
been reheated three times, the fractures were quite 
usual, but with the treatment of reheating three times, 
the peculiar fracture described seemed to be quite 
normal, for it occurred in all three specimens tested, 
which had been subjected to this heat treatment. 
Furthermore, most of the specimens were turned from 
one bar. Тһе evidence seems to point to some irregu- 
larity produced by heat treatment. 

The physical characteristics of the test pieces, which 
were ground after heat treatment to 0-399 in. diameter 
on the parallel portion, were as follows :— 


Air hardened 


| Air hardened pem e 
Heat Treatment. D) ee io Reheated to 
Wis v 600 deg. C. 
| three times. 
Yield Point. tons per sq. in. d Not marked. 64.0 
Мах. Stress. Ри ae 132-0 68-4 
Reduction of Area. Per cent. 29 · 5 50:1 
Elongation per cent. (1= 4 ма.) | 14-2 -- 
Brinell Hardness No. T - 512 — 
Fracture И Cup. Grain | as described. 
very fine 


The figures given for the reheated test pieces are 
calculated on the minimum cross-sectional area. There 
was practically no variation whatever between the 
figures obtained from the three test pieces, respectively. 

The writer had hoped to investigate further this 
fracture, but as no opportunity has occurred, nor is 


encountered. Inasmuch as а considerable reduction 
in cross-sectional area has taken place, the specimen is 
quite normal, but, curiously, fracture has not taken 
place where the cross-sectional area is а minimum. 
Instead, fracture has occurred along three distinct 
panes, one longitudinal and two transverse. Тһе 
transverse planes are about § in. apart, and equi- 
distant from the plane of minimum cross-sectional 
area, while the longitudinal fracture joins these two 
transverse fractures along the geometrical axis of the 
test piece. One transverse fracture is complete, and 
the other only half complete, resulting in the detach- 
ment of the small portion shown in the left of the 
illustration. 

An immediate explanation of this abnormal fracture 
might be forthcoming if it be assumed that there were 
mitia] flaws ш the test piece, but the following addi- 
аа information seems to indicate without any doubt 
such causes, 


The steel bei 


ы ешд tested was an ordinary nickel- 
tomum, having the following composition :— 


Carbon 0-33 per cent. 
Silicon YT 0:18 

Manganese > 0-62 

Sulphur tr. ... 0-036 
Phosphorus 725 А 0-038 

Nickel izi | n 4:64 

Chromium . = 1 72 


= this consignment of steel was being used for 
perimenta] purposes, а considerable number of tests 


were carried : и А 

testa in 1 out on various specimens. The series of 
In which the pa 

Was bei 

of 


Uéstion. Sinani 
de Мы were tested after the following 
(a) Air hardened from 830 deg. С. 


b) Aj 
a (піспей from 830 deg. C.; reheated to 


Ing made in order to determine the influence 


+ Once, twice, three times 1 imes 
: в and four times, | 
| tively, and 


Unfort slowly cooled on each occasion. 
к. 8 the times taken to геһеаб and to cool 
cooling period , with precision. The duration of the 

was probably three or four hours. 


Allure in the manner described was not due to 


reheating upon the tensile properties of the steel in | 


| 


| 


| 


one likely to occur, it seems desirable to record Ше 
above information. Тһе application of the usual 
theories outlined very briefly above is not very helpful 
in explaining the fracture. [t is certainly not obvious 
why fracture takes place along two planes simul- 
taneously, neither plane being that of minimum cross 
sectional area, or how a crack or cracks, propagated 
at the centre, could result in such a fracture as that 
observed. 16 is also difficult to sce how the longitu- 
dinal fracture could take place otherwise than last. 
Тће question of how the fracture occurred is, of course, 
purely опе of academic interest, but it seems suffi- 
ciently interesting to be examined further. 


OPERATING EXPERIENCES WITH 
1,300-LB. STEAM PRESSURE.* 
By Јонх ANDERSON, 

(Concluded from page 28.) 


Corrosion Period.—The failure of four boiler tubes 
only 330 hours after being cleaned, and with а 
very low condenser leakage, upset all previous 


|! deductions in regard to the prevention of scale troubles. 
| 16 seemed impossible that less than ,', per cent. con- 


denser leakage would furnish enough solids to cause 
tube failure from scale formation. Continuous opera- 
tion of the boiler would be impossible, unless some 
sort of feed water treatment could be used to pre. 
vent scale formation entirely. Ап inspection of the 
blisters showed them to be of a different nature than 


rticular type of fracture occurred | those which had occurred previously. Тһе bulge was more 


pointed, and had a diameter of only j-in. Moreover, 
the deposit inside the bulge was apparently of a differ- 
ent nature, being black in colour and in larger quantities 


than before, as shown in Fig. 8, page 56. This indi- | 


cates the conditions observed after only ІЗІ hours 
(54 days) operation. Table VI gives analyses of this 
deposit found opposite the failures. 

It will be noted that there is an excess of black iron 


* Paper read before the Institute of Fuel on 
November 23 1927.  Abridged. 
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oxide, obviously the product of electrolytic corrosion. 
In the first analysis a large percentage of scale- 
forming elements was present, though in the last 


TABLE VL—Analyses of Scale Deposits in Tubes. 
Per cent. Per cent, 


Silica 443 aes за: 3:98 6.31 
Loss on ignition... сме 6-59 -- 
Black iron oxide 45% 53:30 71:99 
Calcium oxide 54 24 -- 
Aluminium oxide ah 12 7-06 


Calcium hydrate -- 8.06 
Calcium sulphate — 1:22 
Copper oxide -- 1-24 
Magnesium silicate -- 4:15 


72 per cent. was black iron oxide. From the above 
analyses it was apparent that the cause of the trouble 
had changed from scale to corrosion. Whereas previ- 
ously the solids in the raw water formed a protec- 
tive coating over the tubes, now localised corrosion 
occurred, owing to the elimination of the raw water 
make-up without corresponding care in conditioning 
the boiler feed-water. Тһе following is an analysis of 
boiler water taken during this period. 


TABLE УП.— Analysis of Boiler Feed- Water. 


Gm. per gal. 
Date. 7.4.27 
Calcium carbonate 524 ons Баз 0:08 
Magnesium carbonate ... * t trace 


Sodium carbonate 1:28 
Sodium sulphate 0:15 
Sodium chloride... + 0-58 
Iron oxide and alumina 0-03 
Silica 0-19 
Oil * 0-32 
Organic matter ... 0-93 
Suspended matter 1:11 

Total solids T» Ж. 4.67 


It will be noted that it is only very slightly alkaline 
and would probably become acid at times. Measure- 
ments taken during the next period indicated that 
there was 0:45 cub. cm. per litre of oxygen in 
the boiler feed water. 'The three conditions of low 
raw-water make-up, possibly slightly acid boiler 
water, and relatively high oxygen in the feed-water, 
were therefore undoubtedly responsible for the corro- 
sion. 

Though all authorities are not in agreement as 
regards the role which oxygen plays in boiler tube 
corrosion, its elimination to a very large extent is 
apparently necessary. Hall explains its action by a 
laboratory experiment which is illustrated diagram- 
matically in Fig. 9, using a battery formed of two 
plates of boiler steel immersed in a low-sulphate 
water and separated by parchment paper. Carbon 
dioxide-free air is blown across the surface of one plate, 
thus causing an electrical potential between the two 
plates and inducing a current and metal flow from 
the air-free plate to the air-swept one. An ammeter 
indicates the current, and the amount of deposit of 
material on the air-swept plate can also be determined. 
Another experiment, illustrated in the Carnegie Institute 
of Technology Bulletin No. 24, shows the relative corro- 
sion of drops of water containing measured concen- 
trations of various salts, when kept on a boiler plate 
for stated intervals. Hall shows that the presence of 
sodium hydrate in a drop of water prevents corrosion, 
apparently by limiting the electrical potential set up 
by differences in oxygen concentration on the inside 
and outside of the drops. These two experiments 
indicate the necessity of low aeration and the mainte- 
nance of soda alkalinity. The ‘ Suggested Rules for 
Care of Power Boilers,” published by the American 
Society of Mechanical Engineers, advise the mainte- 
nance of 255 parts per million of soda alkalinity. 

Treatment of Feed Water.—The boiler manufacturer 
suggested feed water treatment to maintain an appreci- 
able alkalinity and incidentally to prevent scale forma- 
tion, by providing a soluble salt which would increase 
the solubility of the scale-forming substances present 
in the raw water. The use of tri-sodium phosphate was 
prescribed for this dual service, and accordingly, the 
next period of operation was begun by introducing 
tri-sodium phosphate in such amounts that a caustic 
alkalinity of about 200 p.p.m. (pounds of chemical per 
million pounds of feed water), and a phosphate concen- 
tration of about 50 p.p.m. was maintained. The 
following is a summary of the four divisions of the 
treatment period, which will be described in detail 
chronologically. Table V, page 27 ante gives the treat- 
ment data in detail. Period No. 1: Desirable alkalinity 
but excess oxygen and deficit of phosphate. Period No, 2: 
Maintenance of SOO p-p-m total solids and low oxygen. 
Turbine trouble from саггу-оуег. Period Хо 9. 
Maintenance of 600 p.p.m. total solids. Turbine 
trouble lessened. Period No. 4: Maintenance of 
300 p.p.m.: turbine operation satisfactory. 

Before putting the boiler into service, 50 ]b of tri- 
sodium phosphate, equivalent to 22 h. of the dry galt 
was inserted in the feed-water drum. Since the boiler 
| contains 90,000-., the concentration of the dry Balt 


Digitized by Google 


— 


ENGINEERING. 


[JAN. 1 3, 1928. 


was about 250 p.p.m. Further additions of the phos- 
phate during operation were made by dissolving it in 
& drum of condensate every eight hours and allowing 
the solution to drip into the feed circuit uniformly 
during the shift. Ап average of oxygen readings, taken 
during this run, showed the presence of 145 cub. om. 
per litre, owing to the necessity of running the feed 
Water, whose temperature was 200 deg., through a 
V-notch meter, which, though steam sealed, could 
not, to begin with, be furnished with sufficient steam 
to minimise the concentration of air in the steam space 
above the water. The oxygen content measured at 
the condenser hotwell was not maintained at the 
boiler feed pump suction until a 14-ш. high-pressure 
steam line was tapped into the top of the V-notch, 
and the water heated to 210 deg. when passing through 
it. Fig. 10 shows the poor results obtained when the 
feed water was heated to less than 210 deg. F. It is 
based on test measurements. Open heaters are bad 
aerators, unless a positive steam pressure is always 
maintained in them. 

Even before the completion of this run, 0-45 per cent. 
oxygen was not thought high, when compared with what 
is experienced in the 300-lb. boiler rooms without the 
slightest suggestion of corrosion in either boilers or 
steel · tube economisers. Table VIII is а summary of 
the oxygen readings on the 300.lb. installation, taken 
at various intervals. Though very erratic, they 
average about 1 c.c. per litre, and illustrate the role 
that raw water make-up plays in preventing corrosion 
when that make-up is allowed to enter all the boilers. 


TABLE VIIL— Typical Oxygen Readings on the 300-1%. 
Installation, cub. cm. per Litre. 


Date. 19.9.24. | 19.9.24. 30.3.26. 5.10.26. 
Turbine condensate 0-53 0-30 1:07 0-72 
No. 2 heater inlet ..| 9:04 0-92 — 1:10 
Extraction heater con- 
densate че Де — 2-10, — 
No. 2 V-notch meter inlet — -- 1:34 0.90 
Boiler feed pump Е — — 1:81 0.90 
Corrosion Failures.—A forced stoppage after 130 


hours’ operation, when two leaks in the furnace deve- 
loped, demonstrated the necessity of reducing the oxy- 
еп below 0.45 с.с. рег litre. Three fin tubes and seven 
iler tubes had to be replaced owing to excessive 
corrosion. In some cases the deposits in the tubes 
were 80 thick that it was impossible to see through 
а short length of tubing. Though only two tubes were 
leaking, & number of others contained considerable 
amounts of black oxide. Opposite this black oxide, 
the 0-35-in. thick tube was found to be reduced to 
0-20 in., and in some cases to 0:125 in. thickness. 
Until а method of detecting the tubes that were attacked, 
by catching the loosened scale during drilling, was 
discovered, it was thought possible that a wholesale 
replacement of the furnace tubes would be necessary. 
All the tubes exposed to the furnace were cleaned 
thoroughly, and а record was kept of the amount of 
scale removed from each. Those with most scale 
were removed, until а point was reached where согго- 
sion did not reduce the tube thickness excessively. 
Characteristics of Corrosion Failures.—In all cases 
а deposit of black iron oxide was found at about the 
same point in the boiler and fin tubes, this being where 
heat-transfer was the greatest. Тһе water used for 
washing during cleaning was coloured red, until the 
region of black oxide was entered. It then turned 
black, and remained that colour for several feet, until 
the corroded spot was passed by the cleaner. In 
the boiler tubes, the corroded region was three or four 
feet above the lower drum, and in the fin tubes it 


to maintain the sulphate-to-soda ratio recommended 
by the American Society of Mechanical Engineers. 

To obtain low oxygen at the condenser hotwell was 
а difficult problem, which had to be solved before the 
boiler was put into service. Tests indicated that the 
aeration of the condensate was а good measure of the 
degree of vacuum. Approximately 10 cub. ft. per 
minute additional air leakage produced i; cub. cm. 
per litre more oxygen in the hotwell condensate. The 
most important discovery was that the leakage between 
the hot-well pump packing sleeves and the impeller 
shafts might cause excessive aeration. In one case, 
tightening a sleeve by screwing it down only one- 
quarter of a turn reduced the oxygen aeration from 
0-35 cub. cm. per litre to zero. Though both seals on 
the hotwell pump were under pressure, it was, never- 
theless susceptible to the latter type of leakage. 
Extraction heater pumps, having one seal under 
vacuum, were generally found to be susceptible to 
excessive aeration, and the pump of this type on the 


а sample сап be taken and analysed іп one minute. 
A large number of measurements have shown that it 
is possible to have all six condensers in the station 
delivering water containing less than р, cub. cm. per 
litre oxygen, though a daily check and occasional 
maintenance is necessary. 

Loss of Turbine Capacity.—Immediately upon start- 
ing the second treatment period, in which the boiler 
water concentration was maintained at an average of 
800 parte per million and a maximum of 1,100 parts per 
million, by additions of tri-sodium phosphate and 
sodium sulphate, a considerable decrease in the capacity 
of the 1,200-lb. high-pressure turbine was noticed. 
Fig. 11 shows how the maximum output delivered 
decreased from 6,600 kw. to 4,200 kw. in 14 days, at a 
time when the boiler water concentration was highest. 
During this time, the steam flow through the machine 
decreased only 10 per cent., indicating an efficiency 
decrease of nearly 30 per cent. An inspection of the 
turbine screen showed the presence of a few small, white 


Fig & A BOILER TUBE FAILURE DUE TO VERY ACTIVE CORROSION 


1977 Boiler Tabe Р 


aure 

2947 Tube July 15 1927. 
151 3 Hours Operation aftar being 
Sample Cat qu£ with 


te 
еттегі; 
” ти 24 “atte 7 
"t aco o tM, ло чы 
2. 4. 
A, 
» . 7, 


of. Tron Odde 
& Scale Particles 


(6936) 


—.— 


Saw 


Farnace Side 


Fig 9. ONE EXPLANATION OF ELECTROLYTIC CORROSION 
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occurred just below a covering of refractory, which | unit serving the high-pressure boiler was taken out 


had been previously added to protect the top of the 
fin tube wall. Whether this form of corrosion is due 
entirely to the difference in the concentration of the oxy- 
gen and air in the boiler water, oriscaused by anexcessive 
formation of steam bubbles from the metal, is unknown. 
It is very apparent, however, that high rates of heat 
absorption accelerate the process. The rear boiler 
tubes or the boiler drums were not affected. А consi- 
deration of the problem showed that a decrease of 
oxygen content to pa cub. cm. per litre or lower was 
necessary. This was obtained by steam-sealing the 
V-notch meter and paying attention to the aeration 
of the condensate at the hotwell. In order to eliminate 
localised corrosion, it was also considered necessary 
to provide large areas for general corrosion, and accor- 
dingly all the boiler tubes were cleaned twice, and 
those exposed to the furnace were cleaned three times. 
This cleaning was also considered advantageous in 
maintaining sufficient phosphate, for the low sodium 
phosphate in the preceding run was attributed to its 
combination with calcium carbonate. In order to 
eliminate the oil carried in when cleaning the tubes, 
the unit was first boiled out with caustic soda and 
drained. To prevent possible caustic embrittlement, 
the next step was to add sodium sulphate, so as 


of service, and the condensate ordinarily handled by 
it was flashed into the condenser hotwell. The resulting 
loss of economy was considered desirable as an insurance 
against oxygen. 

Aeration measurements, taken at starting, showed that 
the hotwell pump discharge contained from 2 cub. cm. 
to 6 cub. cm. per litre of oxygen. No method of 
eliminating this aeration has yet been found, though 
tests show that the open heaters will de-aerate this 
water to 0-35 cub. cm. per litre, if a feed water tempera- 
ture of 210 deg. is maintained at the heater outlet. A 
large number of measurements show 0-03 de-aeration 
in the condensate pipes, between the hotwell and the 
suction of the high-pressure boiler feed-pump, presum- 
ably owing to rusting. The oxygen readings of the 
boiler feed water show, in general, that when 0-05 
cub. cm. per litre feed water is reached, zero oxygen 
occurs in the boiler water, though when the feed water 
contains over g cub. cm. per litre titrations may 
indicate 0-02 cub. cm. to 0:04 cub. cm. per litre in the 
boiler water. No oxygen has ever been found in 
samples of condensed steam. То determine the 
oxygen concentration, the Winkler method, ая described 
in & Bureau of Public Health Bulletin, New York City, 
is used. By employing specially-designed apparatus, 
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pebbles of materials, which were soluble in water, 
suggesting that the deposit of boiler treatment com- 
pounds on the turbine nozzles and blading could be 
washed off with water. Accordingly, arrangements 
were made to inject about 10,000 Ib. of water per hour 
into the 15,000 lb. of steam entering at the turbine 
throttle per hour when the turbine was rotating at about 
400 r.p.m. Immediately this washing treatment was 
started, a very strong smell of caustic occurred near the 
open exhaust pipe drains, indicating that the material 
was being removed in large quantities. Samples of 
water taken from these drains showed а very high 
alkalinity at first, though after two hours' washing, only 
а few particles of solids, supposedly silica, were present. 
Upon again putting the machine into service, it carried 
full load, proving that most of the deposits upon its 
blading were soluble in water, and were probably 
sodium hydrate, sulphate and phosphate. Subsequent 
operation occasioned renewed loss -of capacity and 
required further washings, but the full capacity of the 
machine was always regained. | 

Deposits on Turbine Blading.—On one occasion, when 
it was possible to shut the turbine down without loss 


TABLE IX. — Analysis of Turbine Blading Deport. 


Silica 56 per cent. 
NaOH. 23.8 
Na2CO; 16.3 
FeO... 3:6 
МагРО, Мопе 
№2304 » 
Calcium ,.” 
Magnesium 43% — ” 


of station efficiency, it was opened to determine the 
nature of the compounds coating the blading. Ап 
analysis of the white coating is given in Table IX. 
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The presence of а large percentage of silica, and the 
total absence of phosphate, suggest that the condensa- 
tion of the steam during shutting down rendered 
accurate sampling impossible. An examination of 
chemical tables indicated that the melting point of 
sodium hydrate occurs at a temperature equal to that 
in the middle of the turbine, namely, 604 deg. F. 
Inspection showed that the first ten stages of the 
machine were free from deposit, while the latter half 
was totally covered with the white deposit. The 
chemical tables state that below 604 degrees, sodium 
hydrate is а sticky paste, thus explaining why the latter 
half of the machine was covered with a composite 
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showed a white deposit in the first and second pass 
elements, and none in the third and fourth passes. 
This agreed with the turbine inspection, for at tempera- 
tures much above 600 degrees the material was not 
pent The superheater inspection was of value only 
rom the standpoint of gaining more knowledge of the 
conditions, for the deposit was of insufficient thickness 
to cause any trouble, and occurred on the colder parts 
of the elements. Тһе front faces exposed to the 


furnace were clean. 


Steam Wetness.—Obviously, a determination of the 
amount of carry-over from the boiler was important. 
From the time the boiler was originally put into 


N. ii. DECREASE OF MAXIMUM TURBINE CAPACITY DUE TO BOILER FEED TREATMENT 
CHEMICALS ON NOZZLES AND BLADING. 
DECREASE IN OUTPUT OF N*7. TURBINE. 
HOURLY DATA CORRECTED TO STANDARD PRESSURES OF I265LB.LINE 


Ж. "n, 


Fig. IZ. MOISTURE IN STEAM FROM A 1,300 LB. BOILER. 


sp 105548. IS STAGE, 310 LB. EXHAUST. 


PRT] 
+ 7 међу | КТ TI Г C | 
Mim b 


0 
! 1:02:72 34 5678 91710511212 934 5 676 91051721 284 567 8 
(09) «----—— JULY 297" РмМ.-------><------ 


--JULY 907" А.М.------ ><--- JULY 307" РМ—> 


"ENGINEERING" 


MOISTURE IN STEAM, N*IT. BOILER 
TAKEN WHILE BOILER WAS COMING OUT 


coating of substances with a high melting point, 
а into the hydrate binder. Тһе кол 
D же a efficiency on this particular unit was duc 
хак m temperature range through which it works, 
ic у; i. degrees to 470 degrees. Undoubtedly the 
ње ud of efficiency loss occurs in some large con- 
Жш, machines, which are supplied with steam from 
a containing high caustic alkalinity, though the 
upon their overall efficiency might be only one 
“Тас P gd cent., owing to the high. energy drop рег 
Pine steam between their throttle and exhaust. 
фы а with loss of turbine efficiency 
in ЧАД, indicated а drop т steam flow or an increase 
жш. с to carry given loads. In this case, 
the effe; Put was almost, entirely due to а decrease of 

ciency in the latter half of the machine. 
vations ой 15 Superheater.—To corroborate the obser- 
the inside E turbine, an examination was made of 
Of the superheater elements. Inspection 
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operation, efforts were made to determine the wet- 
ness in the steam by а calorimeter. The results were 
not satisfactory, since in many cases they indicated 
superheated steam in considerable amounts. The 
calorimeter temperature was considerably above the 
theoretical zero-moisture temperature, and not until 
several calorimeters had been designed and tried could 
the “normal” temperature at zero steam output be 
made to appear reasonable. In view of these unreliable 
results, а method was devised, whereby the wetness 
could be determined with an electrical conductivity 
apparatus. This method may be compared with 
condenser leakage measurement, for it determines, by 
further dilution of the steam samples with known 
quantities of boiler water, what percentage of dilution 
was originally present. In other words, а straight-line 
curve is constructed by adding more moisture, and 
this curve is extended backward to estimate the amount 
of boiler water entrained on leaving the boiler outlet. 
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nor by radiation, as in the case of the calorimeter. 

About 100 hours of readings taken at two - minute 
intervals showed the boiler to be delivering steam with 
about $ per cent. wetness, though at times a variation 
between 0-2 percent. and 0-5 percent. wasnoted. This 
percentage was felt to be satisfactory for a boiler opera- 
ting at 300 per cent. rating and at 1,300 15. per square 
inch pressure. Some engineers expected worse results: 
owing to the less difference in the density of water and 
steam at higher pressures, but it appears that the 
smaller size of the steam bubbles breaking above the 
boiler water surface causes less entrainment of moisture. 
Fig. 12 shows wetness readings extending over & few 
hours, when the boiler was removed from service after 
treatment period No. 3. Calorimeter wetness indications 
are based upon а zero-wetness temperature, so chosen 
that the indications about check with those obtained by 
the electrical method. Attempts made to determine the 
total solids in the condensed steam by ey evapo- 
ration proved futile, because the steam from the high- 
pressure boiler was purer than the ordinary laboratory 
distilled water. Its electrical resistance averaged 
twice that of ordinary distilled water, its specific 
resistance varying from 200,000 ohms to 700,000 ohms 
at 75 deg. F. 

Correction of Turbine Trouble.—The installation of 
baffles in the top drums, and the decrease of the con- 
centration of solids in the boiler water, effected a 
decrease in the carry-over to such an extent that. 
deposits on the turbine blading did not accumulate. 
After washing, a slight decrease of capacity would be 
noticed for the first few days, and then the efficiency 
would become stabilised and would not decrease any 
further. This ія the condition under which the turbine 
is being operated at present. It is carrying a load of 
6,800 kw. with a water rate of about 36 and an effi- 
ciency of approximately 73-5 рег cent. based on the 
electrical output. It appears that the sodium hydrate 
can bind other solids to the blading to only a certain 
small maximum thickness when the boiler water concen- 
trations are low.. Information that sodium phosphate 
haa ten times the effect of sodium sulphate in inhibiting 
caustic embrittlement may permit the discontinuance of 
the sodium sulphate treatment, and thus lower boiler 
water concentrations so that по effect upon the turbine 
capacity will occur. 

Scale and Corrosion Prevention.—Two inspections 
have recently been made after periods of operation of 
approximately 450 hours, each with less than 400 parta 
per million total solids, 70 p.p.m. of which was hydrate 
concentration and 60 p.p.m. phosphate. Drilling 
а number of tubes with no signs of corrosion, and prac- 
tically zero scale, proved that thie low alkalinity and phos- 
phate concentration are effective in preventing corrosion 
and scaling. Less than a thimbleful of refuse could be 
obtained from а 20-ft. tube which had been exposed to 
the furnace for 900 hours' operation. Most of this 
very small material consisted of iron particles loosened 
by the hardened steel cutters of the revolving cleaner. 
It is believed that the presence of phosphate will 
prevent scale formation, so that runs of indefinite length 
without stoppage can be made. Оп the basis of these 
last two inspections it is expected that the boiler will 
never again be cleaned. 

General Operating Experiences.—Tripping all the 
twelve feeders instantaneously when operating at 300 
per cent. rating does not cause any noticeable oscillation 
of the boiler water. This shows that the water levels in 
both drums are about coincident when operating at full 
rating, and proves that the volume of steam bubbles 
entrained in the system at any time is small in com- 
parison with the water volume. Experience with low 
pressure boilers of much the same design has shown 
enormous water fluctuations, when the fuel supply is 
suddenly cut off, and one company reports that the 
water passes out of the drums entirely under these 
conditions. Тһе observations at Lakeside have proved 
conclusively that high pressure has advantages other 
than pure economy. Хо trouble has been experienced 
with the piping. Safety valves are set for 50 Ib. blow- 
back, and operate at 1,390 lb. per square inch. Тһе 
pressure drop through the high-pressure superheater 
is 35 lb. at 300 per cent. rating. This is not high 
considering the low energy loss per lb. at 1,300 Ib. 
pressure. The gauge glasses have given good service 
there being no breakages other than those caused by 
роо шыу dus ща on Ше water side of the 
glasses is replaced monthly, and the sa i 
cleaned, can be used on ша д wf 

Есопоту.-А weighed-water turbine test was 
after two months' operation. This gave an A жыры 
ratio of 75$ per cent. (computed on the energy available 
from admission to exhaust pressure and on electrical out- 
put). Seal leakage from 1,200 lb. to 300 lb. was only 9 
percent. Ап inspection of the blading on two occasiong 
has shown the very thin edges of buckets to be worn 
slightly, though not to such an extent that replace. 
ment for several years will be necessary. Тһе use of 
bigh-chromium blades instead of the present nickel. 


The readings are not affected by pressure variations. 
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steel will prevent this condition. The completion of 
the turbine test was all that was necessary to show the 
value of the higher pressure. Station calculations 
Бате: shown a minimum of 12 per cent. difference 
between the efficiencies of the 300-lb. and 1,300-1Ь. 
section. In one month's operation, high pressure steam 
was responsible for 33 per cent. of the &tation output, 
and improved the overall station economy 4 per cent. 
The boiler works at reduced ratings, at infrequent 
intervals only, and at such times the operation of the 
high- and low-pressure turbines in compound would 
effect greater economies than the present method of 
operation with a constant exhaust pressure for the high 
pressure turbine. Тһе variation of this exhaust pres- 
sure with the load would make the temperature control 
of there-heated steam easier at low loads. Four extrac- 
tion heaters are provided to heat the feed water to 
325 deg., though the installation of a fifth extraction 
heater using steam at 300 lb. would reduce the costs. 

Conclusions.— The following conclusions have been 
derived from the experiences with this boiler :— 

1. Some means of providing nearly scale-free make- 
up, or some feed-water treatment to prevent scale 
formation, is necessary in high-pressure boilers operat- 
ing at high ratings. The main reasons for this are, 
(a) the water temperature is 150 deg. higher than in 
300-1b. boilers and (6) the metal stresses are correspond- 
ingly higher owing to the tube temperature being 
150 deg. more. 

2. Maintenance of an appreciable caustic alkalinity 
and the reduction of oxygen in feed water to below 
15 cub. em. per litre are necessary to prevent corrosion 
in high-pressure boilers fed with evaporated make-up. 

3. The boiler behaviour at 1,300 lb. pressure is 
better than that at 300 lb. pressure, water levels being 
very stable and the moisture in the steam being low. 

4. The presence of sodium hydrate in the boiler 
water may result in the loss of efficiency over certain 
sections of turbine blading. 

5. The boiler tubes decreased in tensile strength and 
elastic limit to such an extent that the usual method 
of testing them when new does not show their true 
strength after service. 

6. Тће use of tri-sodium phosphate in boiler water 
in relatively small concentrations inhibits the formation 
of scale, although previous to such treatment scale 
was observed to form much quicker than іп 300-lb. 
boilers. 

Finally, it may be said that, though higher pressure 
imposes more exacting requirements upon boiler 
materials, safe and continuous operation is possible. 
No conditions have occurred, which were not corrected 
satisfactorily. There is every reason to believe that 
the unit can be kept in service as long as desired. 


AN INDUSTRIAL RANGE FINDER. 


THE term “range finder has for most people only a 
military connotation, and it may thus be considered that 
the uses of the instrument are very restricted, apart, рег- 
haps, from its employment in the mercantile marine. 
Yet, using the word ** industrial " inite very widest sense, 
circumstances often occur in civil practice which render 
desirable the use of а simple instrument for measuring, 
with some degree of accuracy, the distance of points 
which are otherwise inaccessible, or where the occasion 
does not warrant the expense апа delay of the more 
tedious process with chain and level. Examples may 
be found in the lay-out of cable-ways, railway con- 
struction, provisional surveys and mapping in pioneer 
work, and so forth. А miniature form of range finder 
has made its way into photographic circles to assist 
users of cameras without focussing screens to adjust 
them to the correct focus. The instrument illustrated 
in Figs. 1 to 3, annexed, embodies the same principle 
as that of the photographic model, but is considerably 

er. The principle upon which it is based is that 
of the coincidence of two images, when the correct 
distance of the object from the instrument is indicated 
on the adjusting portion of the instrument. The read- 
ing is thus direct. Же 

An external view of the Fardi range finder is given 
in Fig. 1. It is manufactured by Mr. Ernst Leitz, 
Wetzlar, for whom the British agents are Messrs. 
Ogilvy and Company, 20, Mortimer-street, W.1. Two 
sizes are made, one having а measuring base of 40 cm. 
(15-74 in.) and the other of 20 cm. (7-87 in.), the 
overall lengths being, respectively, 45 om. (17-7 in.) and 
95 cm. (9:8 in.). The larger instrument has an effective 
range of from 12 to 300 metres, or 13 to 328 yards, 
and the smaller one 4 to 100 metres, or 5 to 109 yards. 
The body consists of a leather-covered brass tube of 
8 ngalak cross-section, made watertight and dust- 
proof. At one end is fitted a glass cube formed of two 
right-angle prisms, separated by a diagonal septum, 
which partially reflects and partially transmits light. The 
other end contains a totally-reflecting right-angle prism. 
The object viewed is seen directly through the cube, the 
septum of which receives another image reflected from 
the single prism. There are thus two images which, 
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AN INDUSTRIAL RANGE FINDER. 


Fra. 1. 


perhaps overlapping at first, are brought into coin- 
cidence when the prism is slightly rotated, the amount 
of such a rotation being a measure of the distance of 
the object from the observer. А diagram of the 
arrangement is shown in Fig. 2. Movement is given to 
the prism by the large milled disc carrying a graduated 
scale, which is read from the fixed index on its left- 
hand side, Fig. 1. The eyepiece shown in this figure 
is that of a detachable Galilean telescope magnifying 
about three times. It is invariably fitted to the larger 
instrument, but is optional in the smaller one. Its use 
of course, permits of greater range and accuracy. 
The scale of the 40 cm. instrument is shown in Fig. 3 
as graduated for metres. The instrument is accurate 
up to 50 metres, to an amount plus or minus 0.5 
рег cent.; from this distance to 100 metres the limit 
is 1 per cent. either ғау; up to 200 metres it is 2 per 
cent. and up to 300 metres, 3 per cent. It should not 
be used for measurements beyond this last distance, 
the graduations 400, 500, and 1,000 metres, being 
intended for а very rough approximation only. Тһе 
last graduation on the scale is infinity, о, and is 
only intended for use in setting the instrument. 
Changes in temperature and other conditions may 
disturb the original setting, and before using the scale 
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readings should be checked. If the disc, set with the| „ Totally / | ha. 3. 
infinity point on the index, does not give accurate tflecungt tsm j наз 
coincidence when а very distant object is looked at, luis of Rotation 

and properly focussed, then the disc should be turned Ag даты 

until coincidence is established, and the scale adjusted | ос) 


to suit. This operation is performed by slackening the 
clamping screw at the centre of the disc, moving the 
scale relatively to it аз required, and then tightening the 
screw again. Such an adjustment should be checked b 
readings from two or three known distances. Тһе small 
plus and minus scale provided with its own index point, 
is fitted for recording the amount of alteration necessary 
to meet а certain set of conditions which may recur. 

The smaller of the two instruments has a limit of error 
of about double the figures given above for the larger, 
and when no telescope is used, it is sensibly less 
accurate. Both instruments may be used either in а 
horizontal or vertical position. Objects having sharply- 
defined vertical outlines, such as telegraph poles, should 
be looked at with the instrument held horizontally, but 
with such an outline as that of a roof ridge, or edge of 
a forest, it ought to be held vertically. The weight of 
the 40-cm. instrument із 14 Ib.; that of the 20-om. one, 
without the telescope, is 14 оппсев. 


undertaken to render Berlin self-contained electrically. 
It was first started up in December, 1926, the initial 
capacity being 30,000 kw., while operation began in 
April 1927. 'The capacity has since been increased 
to 270,000 kw. АБ the present time, the station is 
supplying about 50 million kw.-hours per month, and on 
November 18, 1927, it reached а record daily output 
of 2,144,000 kw.-hours. Тһе present peak load is 
130,000 kw., and the thermal efficiency is about 20-9 
per cent. This demand is met by two out of the three 
sets described below, working at about 70 рег cent. of 
their full load, nine boilers and five pulverised fuel mills. 

Turning to the plant installed in this station, mention 
may first be made of the equipment for handling and 
treating the fuel. Coal is supplied to the station either 
by canal, in barges of 1,000-tons capacity, or by rail, in 
trains carrying the same quantity. In the latter case, it 
is tipped into receiving hoppers, where it is handled by а 
grab for transport to the storage ground. Тһе coal, 
brought in by barge, is unloaded on to the storage ground 
by two transporter cranes. It can also be taken direct 
to the pulveriser house, where itis reduced in size by 
crushers. "Transport to the pulveriser house is effected 
by а runway and tubs; on arrival there it is handled 
by а single rail transporter crane апа emptied into 
а raw coal silo in the building. Іп the course of 
its transfer, the raw fuel is weighed on an automatic 
weighbridge. The coal from the silo first passes through 
а magnetic separator to rotary driers, which are heated 
by steam bled from the auxiliary turbines. If the 
moisture content of the fuel is low, it can be conveyed 
direct to the mill bunkers and is subsequently pulverised 
in six Raymond mills, each of which has an output of 
12 tons per hour. The pulverised fuel is extracted 
from the mills by fans and conveyed to bunkers by 
screw conveyors. About 85 per cent. of the output 
from these mills will pass through a screen of 180 
meshes to the inch. From the bunkers, the pulverised 
fuel is pumped through a pipe range to the bunkers 
installed over the various boilers. Admission to each 
boiler bunker is controlled by an eight-way valve, 
the operation of which is effected electrically from 8 
central position. In fact, all the equipment used in 
the transport of the pulverised fuel is controlled from 
one switchboard in the pulveriser house. The bunkers 
are fitted with indicators, to show both the amount and 
temperature of their contents. 

The steam pressure and steam temperature employed 
in the Klingenberg station were chosen as the result of 
careful investigations, а pressure of 35 atm. abs. (514 lb. 


THE KLINGENBERG POWER STATION, 
BERLIN. 


THE development of electricity supply in Berlin has 
followed а course, similar to that usual in other large 
cities. To begin with, several privately-owned isolated 
power stations were erected, each supplying the needs 
of the contiguous district. During the war, these were 
taken over by the city authorities, who, in 1923, formed 
a public utility company, the Berliner Städtische 
Elektrizitatswerke A.-G., to control the whole under- 
taking. Similarly, on the technical side, there has been 
а movement towards concentration, which has culmi- 
nated for the time being in the construction of a large 
station on the Spree, to the east of Berlin. This station 
is known by the name of Из designer, the late Dr. 
Georg von Klingenberg, and marks a step forward not 
only in size, but in conception. The urgency of the 
electrical situation in Berlin at the date when the local 
authority assumed control is shown by the fact that, 
owing to the improved industrial conditions, brought 
about by the stabilisation of the mark, the peak 
load rose from 142,000 kw. in 1923 to 208,500 kw. 
in 1924, and that only 198,000 kw. of plant was 
available to deal with this increased demand. The 
situation was met by taking a bulk supply from the 
station at Zchornewitz, many miles away, and more 
than one million kilowatt-hours per day are still being 
obtained from that source. But for many reasons, a con- 
tinuance of this arrangement was undesirable, and the 
construction of the Klingenberg station was therefore 
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r square inch, abs.), and а temperature of 425 deg. C. 
(797 deg. Е.) being finally selected. There are two boiler 
houses, each of which contain eight boilers with a heat- 
ing surface of 1,750 sq. m. (18,837 &q. ft.). Twelve of 
these are of the inclined tube type, and four of 
the grouped tube type, the superheater area being 
95) sq. m. (10,226 sq. ft.), and 640 sq. m. (6,889 sq. ft.), 
respectively. In each case, the air pre-heater surface 
is 1,860 sq. m. (20,021 sq. ft.), while the economisers, 
which are fitted totwo of the boilers only, have an area 
of 742 sq. m. (7,987 sq. ft.). The combustion chamber in 
hoth types of boiler has a capacity of 380 cub. m. 
(13,420 cub. ft.). 

The boiler drums together with their nests of tubes 
and the superheaters are suspended from the boiler- 
house roof, while the framing and brick work rest on a 
special platform, which is built into the boiler house 
structure. The upper drums are forged solid and the 
lower drums of the inclined tube boilers are acetylene 
welded. There are two rows of boilers in each boiler 
house, the pulverised fuel bunkers, which аге also 
suspended from the roof, being placed between the 
rows, Each of the bunkers has a capacity of 65 metric 
tons and their lower ends terminate in a conical outlet, 
to which the screw feeders are connected. At these 
outleta the fuel is mixed with the pre-heated air. 
About 8 to 9 metric tons of pulverised fuel are 
required per boiler per hour on full load, and this 
is inected through burners into the combustion 
chamber. These burners are arrenged horizontally, 
alongside one another, and are fitted with appropriate 
regulating devices, so that а wide range of steam output 
сап be obtained. Additional air is drawn in through 
hollow spaces in the furnace walls, 30 per cent. of the 
total air required for combustion being primary air. 
Of this primary air, a proportion is supplied through 
special ports, which are so arranged that a certain 
de of cooling of the mouths of the burners is ob- 
tained. 

Allthe combustion air is preheated, this being effected 
in the following way: Special fans draw cold air 
through the ash pit walls and force it over the pre- 
heaters, во that its temperature is raised to 150 deg. С. 
(302 deg. F.). Part of this air is extracted by fans and 
mixed with cold air for the primary air-fuel mixture 
whose temperature is 60 deg. C, (140 deg. F.), the rest 
being drawn by suction into the combustion chamber. 
Great care was taken in the construction of the very 
large combustion chambers, the brickwork in which 
№ exposed to а temperature of about 1,400 deg. С. 
(2.562 deg. F.). The material employed is not only of 
the highest quality, but the additional precautions 
were taken of anchoring the walls to the outer framing 
and of providing wide expansion openings. The inner 
wall consists of a refractory lining 250 mm. (9-84 in.) 
thick, which is divided from the 185 mm. (7-28 in.) 
outer wall by а 300 mm. (11-81 in.) air space. The side 
and rear walls are water cooled. Тһе ashes, which take 
the form of fine granular matter are removed by the 
water seal method. The cooling water for the side 
walls is obtained from the lower boiler drum, and the 
mixture of water and steam thus produced is returned 
to the upper drum. On leaving the boilers, the flue 
gases are divided into two portions, one of which passes 
over the economiser and the other over the air heater. 

све вте re-united at the lower end of the chimney. 
One chimney is provided for each group of two boilers, 
bs arrangement providing sufficient draught for all 
vads up to half load. At higher loads additional 
draught is obtained by the find draught # 

All the : у use of induced draught fans. 

Operating gear and measuring instruments are 
mounted on special panels in front of each boiler. They 
ee devices of both the indicating and recording 
ра апа allow each phase of the operation to be 
: Curately supervised. The more important readings 
ге also indicated by distance devices in the main 
control room, as described below. 

Fach pair of boilers is connected to a common 
sd не и supplies into the main range. Іп 
i 8 е two boiler houses are cross-connected by 
00 10 ТУ main, from which the auxiliary turbines 
tonai steam-driven feed pumps are supplied. Sec- 
ИЕ mg сап be rapidly effected by quick acting 

neally-operated valves. An auxiliary ring main 
^^ also been provided in both boiler h Thi 
Ерна Шы in boiler houses. ig 
occur on th зисвйу into operation should a fault 
1 n the main range, All the energy required for 
PR bu Purposes in the station is generated in a special 
Mina Viens two boiler houses, where the equip- 
also installed, rating and pre-heating the feed water is 

The whole of the feed water is 

pumped through а 
нені тунец from the main condensers, ria а first- 
“ыл е It is de-aerated, a steam separator 
ка а “stage feed heater to the boiler. Bleeder 
Mind и steam from the three auxiliary turbines 
8 ae eating the feed water. Each of these веба 

е put of 12,500 kv.-a. and runs at 3,000 r.p.m. 
бы у is determined by the feed water 

ure. The exhaust steam from these sets is 
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passed into the first stage heater, mentioned above, 
at a pressure of about 0-45 atm. abs. (6-6 lb. per 
square inch abs.). Bled steam at a pressure of 4 atm. 
(59 lb. per square inch) is used for heating the evapo- 
rator as well as the feed water in the second-stage 
heater. This steam is also used for drying the raw coal. 
Besides supplying heat for these purposes, the auxiliary 
turbines are, in addition, employed for generating the 
power required for auxiliary purposes in the station. 
Generally speaking, the auxiliary plant is electrically 
driven, though in the case of the more important 
machines, small turbine-operated sets are provided as 
a stand-by. Any excess generated by the auxiliary 
turbines is delivered to the 'bus-bars. They, therefore, 
work in parallel with the main generating sets, but 
should any failure occur on the network, they are 
automatically cut out, in order that external trouble 
may not affect the operation of the station. Alter- 
natively, it is possible to use one of the auxiliary 
machines for supplying auxiliary power, the other two 
providing the steam required for feed water heating and 
delivering their electrical output to the 'bus-bars. 

This portion of the station also contains eight 
five-stage boiler feed pumps, each of which has an 
output of 435 cub. m. (95,700 gallons) of water per hour. 
at a temperature of about 140 deg. C. (284 deg. F.), and 
а pressure of 37 atm. ађв. (544 lb. per square inch abs.). 
Six of these pumps are electrically driven, the remainder 
being operated by а steam turbine. Тһе evaporating 
plant comprises three units, each with an output of 
44,000 lb. of water per hour. The make-up water is 
supplied through a de-aerator, heater and filter into 
the system described above. А feature of this part 
of the station is а special control board, on which 
all the instruments pertaining to the feed water system 
аге concentrated. 

The generating plant proper consists of three sets, 
each having an output on а continuous rating is 
100,000 kv.-a. Each set consists of a main machine of 
80,000 kw. capacity, and anauxiliary machine of which 
mention has already been made, with an output of 
10,000 kw. Тһе main turbines* operate with steam at 
а pressure of 32-5 atm. abs. (478 lb. per square inch 
abs.) and а temperature of 400 deg. C. (752 deg. F.). 
Each consists of а triple-expansion cross-connected 
turbine, with twin low-pressure portion, and drives 
two generators of equal output. Тһе two parts of 
each turbine are arranged parallel and alongside опе 
another, each set being placed, one behind the other, 
along the longitudinal axis of the turbine room. The 
high-pressure and intermediate pressure portion, and 
the two low-pressure portions, respectively, of each 
turbine, are direct coupled to a separate alternator. 
Governing is effected by nozzle regulation at the high- 
pressure end only, both generators being electrically 
coupled together. In the high-pressure portion the 
steam first passes through à two-row velocity com- 
pounded stage and then through an impulse stage. 
The high-pressure turbine is connected to the interme- 
diate turbine by two trunks, the direction of the steam 
flow being reversed to compensate for axial thrust. 
The intermediate pressure turbine is also of the impulse 
type. It is in turn connected by a large diameter 
pipe to the two low-pressure turbines, which are of the 
reaction drum type, the direction of flow through them 
being again arranged so that the axial thrust is 
balanced. The useful drop in both parts of the 
turbine is the same, во that the outputs are equal at 
full load, the total steam consumption being about 
617,000 Ib. of steam per hour. The alternators 
generate three-phase current аб 6,000-6,600 volta, 
which is stepped up to 30,000 volts, and is then led to the 
30-kv. switch house, where it is transmitted into the 
city network. Тһе current for excitation purposes is 
obtained either from direct-coupled exciters or from 
reserve generators, which are driven by synchronous 
motors. 'The main alternators are cooled by air on 
the enclosed system, the air in turn being reduced in 
temperature by water cooling. | 

The station is entirely controlled from а main control 
room, where instruments indicating the conditions on 
both the steam and electrical sides allow & close super- 
vision of the whole of the operations to be maintained. 
Two secondary batteries, one for emergency lighting 
and the other for operating the switchgear are installed ; 
and in addition there are six motor-generator sets 
which are used for charging purposes, as well as for 
excitation and for supplying the direct-current motors 
in the boiler house. 

Тһе main transformers, two for each generator, are 
placed in an extension to tbe turbine-room, and, as al- 
ready mentioned, step up the generator pressure from 
6,000 to 30,000 volts. They are connected direct to the 
30,000- volt 'bus- bars, the latter being arranged in three 
sections, each of which is connected to the adjacent 
Rummelsburg station. The two transformers provided 
for each generator are connected in parallel on the 30,000- 


* Sectional drawings of these machines were given in 
ENGINEERING, vol. cxxiv, page 728, 1927. 
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volt side and are controlled by à common oil switch. The 
auxiliary turbines deliver their energy to 6,000-volt 
"bus- bars or through а 6,000/30,000 volt, 12,500 Ку.-в. 
transformer to the 30,000-volt 'bus-bars. Each section 
of the ’bus-bars сап be coupled to its neighbour, either 
direct or through а reactance. Тһе switchgear iteelf is 
arranged on four stories, the isolating switches and 
current transformers being in the basement with the 
oil switches and 'bus-bars above them. Each outgoing 
feeder consists of two three-core cables in parallel 
with an aggregate capacity of 15,000 kv.-a. Ав it 
was considered that the usual arrangement of reactances 
would not sufficiently reduce the mechanical stresses, 
which might occur on short-circuit, and as the space 
occupied by such reactances is very large, it was 
decided to lead the conductors belonging to each phase 
іп а vertical direction through all four floors of the 
switch house. The three single-pole oil switches 
belonging to a circuit are, however, placed in а common 
chamber, and special precautions are taken to carry 
away any vapour which may be generated, into the 
open air. The generator and ’bus-bar coupler oil- 
switches are of the three tank pattern and are remote- 
controlled by electrical means. Тһе main isolating 
switches, on both the 30,000-volt and 6,000-volt ’bus- 
bars, are also remote-controlled from the control room. 
The generator and coupler switches are designed for a 
current of 2,500 amp. апа the feeder switches for 600 
amp. Each bus- bar reactance consists of a group of 
single-phase concrete reactances and gives a reactance 
of 10 per cent. Those on the feeders are of the same 
design, but the reactance in this case is only 5 рег 
cent. 

The plant has operated quite satisfactorily, though it 
has been found necessary to increase the capacity of the 
hotwell tanks, so as to allow a 30-minute reserve of de- 
aerated water, when the station is running on full load. 
Experience has also shown that a group of four boilers 
can be controlled by one man, and that the operation of 
high-pressure plant, such as is installed therein, is no 
more difficult than that of more ordinary design. For 
operating reasons, no exhaustive tests have yet been 
made on the equipment, but there is no doubt that the 
specified output of the boilers can be exceeded. Steps 
are being taken gradually to change over to automatic 
working, while the indications are that a higher degree 
of air pre-heating would be desirable, and the further 
employment of economisers would probably be advan- 
tageous. Owing to the stringent specifications and tests 
laid down, no trouble has been experienced with the 
boiler tubes or with the high-pressure steam range. 

The main ccntractors for the equipment of this 
station were the Allgemeine Elektrizitäts Gesellschaft, 
of Berlin, and we are indebted to Mr. R. Тгорег, of 
that organisation, for the information contained in 
this article. 


BRITISH STANDARD SPECIFICATION FOR PLUGS AND 
Боскктз.--А new specification for reversible protected- 
type, two-pin plugs and sockets with earthing connec- 
tions, covering circuits up to 250 volts, has just been 
published. The opening section of the specification clearly 
defines the various types of plugs and sockets and their 
componente ; while in the specification proper, the 
material, construction and dimensions are completely 
specified for the three staùdard sizes, the latter being in 
terms of the rated current-carrying capacity. Full protec- 
tion for the operator is ensured by the fact that the plug 
is to be provided with a petticoat, so that the contact 
pins are enclosed as soon as they enter Ше contact-tubes, 
Copies of the booklet, No. 196-1927, may be obtained 
on application to the British Engineering Standards 
Association, Publications Department, 28, Victoria-street, 
Westminster, S. W. I. Price 28. 94. post free. 


TRIAL TRIP OF THE M.S. “ Коко Epwin.’’—Satis- 
factory trials were run at the end of last month of the 
single-screw motor cargo vessel King Edwin, which is 
the second of nine similar vessels ordered from Messrs. 
Harland and Wolff, Limited, of Belfast, by the King 
Line, Limited. She has been constructed to comply 
with Lloyd’s 100 A. I. class, with a straight stem and 
cruiser stern, and her principal dimensions are :—Length, 
400 ft.; breadth, 54 ft. 6 in.; and depth, 34 ft. 8 in. : 
the gross tonnage being 4,536 tons. The hull is divided 
by bulkheads into eight watertight compartments, the 
vargo being carried in five holds and handled by two 
derricks worked by two 3-ton electric winches. The 
double bottom extends the whole length of the ship, and 
i» erranged for carrying oil fuel, lubricating oil, fresh 
water and water ballast. The propelling machinery 
consists of one six-cylinder four-cycle single-acting 
Harland-Burmeister & Wain Diesel engine, fitted with 
forced lubrication, oil also being used for the piston 
cooling, while the cylinder jackets are water-cooled. 
A three-stage compressor is mounted at the forward end 
of the engine, and driven off the extension of the crank. 
shaft, to supply air for the fuel injection ; manoeuvring 
airis stored in two steel reservoirs at а pressure of 350 lb. 
persq.in. АП the engine-room and deck auxiliaries are 
electrically driven, and the vessel is heated electrically 
throughout; the necessary power is generated by 
three 65-kw. sets, ench driven by а two-cylinder four- 
cycle Diesel engine, fitted with a special compressor for 
charging the manceuvring air reservoirs, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 


The number of views given in the Specification Drawings is stated 
ee where none is eroi е десей thoro rg 
ra LJ 


Where inventions are communicated from abroad, the Names, &c., 


of the communicators are given in italics 


Copies of Specifications may be obtained at the Patent Office, Sales 
ranch, 5, се уран ; 


ton Buildings, Chancery-lane, W.C.2, at 


the uniform price of 1s. 
The date of the advertisement of the 


he | tance of a Complete 
meer is, іп each case, 
t has been sealed, when t 


iven a gre abstract, unless the 
word “ Sealed is appended. 
«eno may, at any time within two months from the date о 
w advertisement of the acceptance of а Complete Specification, 
give notice at the Patent Office of ition to the grant of a 
Patent on any of the grounds menti in the Acts, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


274,154. H. J. Toogood, Elland, and Robert 
Dempster and Sons, Limited, Elland. Retort 
Settings. (2 Figs.) March 15, 1926.—The invention 
relates to gasworks retort settings in which horizontal 
and inclined retorts are used, and to that type of setting 
in which wide flues are used so as to expose a larger 
portion of the retort area for the transfer of the heat 
direct from the flame of combustion into the retort. 
According to the invention, all movements within the 
confinements of the particular setting are localised and 
absorbed. This is accomplished by omitting entirely the 
main arch and building in place a substantial deadweight 
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covering of brick, tiles or the like supported directly on the 
stay walls of the retorts, and, there being no abutments 


between the flat bench cover and the pier walls to allow 
of the expansion of the cover in each bed. The row of 
bricks A 1з the top course of the stay wall B.. On the 
top of these is then laid another row of bricks C on edge, 
each such brick being arranged transversely to the wall 
below it so that the bricks C form a T-head with tlie wall 
B. Тһе top of the row of bricks C is then covered by 
bricks D and on the top of the row D are laid other 
rows E as many as desired. On the uppermost row of 
these bricks is laid а row F of soft porous insulation 
bricks, which is shown covered in by a paving G, which 
may comprise ordinary red bricks. (Sealed.) 


274,190. Н. L. Barraclough, Whitstable. Spark- 
ing Plugs. (6 Figs.) April 15, 1926.—The invention 
relates to sparking plugs and it has for object to provide 
a sparking plug in which the spark may be examined 
while the plug is in use and, if necessary, the electrodes 
cleaned. 1 is the cylinder head into which is screwed a 
tubular body 2 having an aperture 3 formed in its 
wall outside the cylinder. The body 2 is internally 
threaded and into it is screwed a tubular member 5 


hose inner end is closed by а metal plug. 7 is an 
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electrode which is centrally mounted іп the tubular 
member 5 in insulating material so that its end projects 
towards & second electrode 10 mounted on the metal 
plug. The electrode 7 and its insulating material close 
the outer end of the tubular member. Тһе upper end 
of the tubular member 5 is provided with а cross handle 
14 and at its lower end three apertures 15 are formed 
opposite to the end of the electrode 7. When the tubular 
member 5 is in the position shown in Fig. 2, the electrodes 
7, 10 are positioned within the engine cylinder and 
operate in the usual manner. Should it be desired to 
inspect the spark or the electrodes, the tubular member is 
withdrawn from the engine cylinder by rotating it by 
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| means of the handle 14 until it reaches the position 
shown in Fig. 1 with an aperture 15 in alignment with 
the aperture 3.—( Accepted July 27, 1927.) 


STEAM ENGINES, BOILERS, EVAPO- 
 RATORS, «с. 


273,993. British Metallic Packing Company, 
Limited, Westminster, London, and С. Ғ. 
Jones, Westminster, London. Metallic Packing. 
(4 Figs. February 23, 1927.--Тһе invention relates 
to metallic stuffing-box ) реле. rings of the kind com- 
prising two parts fitted one within the other, both 
parts being cut across, usually into three pieces, and 
arranged with the ends of the sections of one part out 
of register with those of the other; а spring being 
e uro the periphery of the outer part to press it 
upon the inner part and effect a close fitting on to the rod 
or shaft to which the device is appesa: The invention 
relates particularly to rings of this type in which the 
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inner face of the outer part and the outer face of the 
inner part are inclined so that when the spring pressure 
is applied it tends to press the parts inwardly and 
sidewardly. The piston rod а is arranged in a casing 
b fitted into the box c. The casing has three annular 
recesses d into each of which one of the packing rings is 
fitted. In the casing are walls 0, 4 against which the 
sides of the packing rings press. The outer ring, which 
is of approximately L-section, is made in three pieces 
and has an inclined inner face A which presses on to 
the periphery of the inner ring 4 and under pressure 
of the spring 7 tends to push it both inwardly and later- 
ally, thus causing both rings to make a tight joint 
against their respective walls. Steam admitted into 
the space d will assist in making a tight joint on the rod 
and between the rings and the walls. (Accepted July 20, 
1927.) 


274,203. S. E. Alley, Westminster, 


Single-Acting Steam Engines. (4 Figs.) 


London. 
April 17, 
1926.—The invention relates to single-acting steam 
engines of the type in which the steam is exhausted 
without being brought into that portion of the engine 
cylinder on the side of the engine piston remote from the 
side to which the working pressure is applied. Тһе 
engine shown has four vertical cylinders 10, 11, 12, 13 
with the cross-head guides 14, 15, 16, 17 and the crank- 
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drical and their upper ends are closed by diaphragms 19. 
The piston rods 20 pass through these diaphragms 19 
and carry above them the pistons 21 and below them 
the cross-heads 22. Тһе spaces above the diaphragms 19 
are interconnected constituting а  pressure-equalising 
chamber in which the contents merely surge about but 
are not subjected to pressure. At each end of the 
chamber a drainage pipe 23 is provided. The crank. 
case 18, in addition to enclosing and providing bearings 
for the crankshaft 24, also encloses and carries two 
camshafts 25, 26 which operate the rods 27 and 28 for 
poppet valves 29 and 30 located at the upper end of the 
cylinders, there being preferably an inlet and exhaust 
valve for each cylinder.—(Sealed.) 


274,150. Тһе Shelton Iron, Steel and Coal 
Limited, Stoke-on-Trent, and C. B. 
Gardner, Stafford. Multi-tubular Boilers. 
Figs. March 10, 1926.—The invention relates. to 
apparatus for cleaning the fire tubes of a multi-tubular 


Company, T 


boiler. Nozzles 1, equal in number to the boiler tubes 2, 


are carried by blow pipes 4 fixed to the side of a box or 


header 3 divided up into separate chambers 3a each 


provided with a valve controlled fluid inlet pipe 5 во that 


ме MMA! 


[RSA SAND AAA SERRA 


SSS SSSI SSS SST 


i 
| 


fluid under pressure can flow through all the nozzles 
simultaneously, or the nozzles or шолар and nozzles 


тау be divided up into groupsto which fluid under pressure 
can be supplied in succession. (Accepted July 27, 1927.) 


TEXTILE MACHINERY. 


274,375. Cook and Company (Manchester), 
Limited, Manchester, V. Ayres, Oldham, and 
J. F. Taylor, Royton. Ring Spinning Frames. 
(1 Fig.) February 24, 1927, —The invention has reference 
to roller weighting systems of ring spinning frames of the 
kind known as dead weighting. wherein the weight is 
long enough to go across the frame and is suspended from 
the hooks at both §ds. According to the invention 
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а soft block ог pad 6 is inserted in the hook hole in the 
roller beam 1 the block or pad having a hole bored at the 
angle of inclination of the hook 3 and through which the 
hook passes, Also according to the invention а spring 7 
which receives the pull of the weight when the hook 3 
is removed from the saddle 5 is mounted between the 
roller beam 1 and the weight 4. (Accepted July 27, 1927.) 


MISCELLANEOUS. 


273,445. В. Hickton, Nottingham, and W. W. 
Bagguley, Hoveringham, Nottingham. Concrete 
Block Making Machines. (14 Figs.) February 4, 
1926.—The invention relates to presses for the manu- 
facture of bricks and to that class of press in which the 
brick is pressed in a mould by a plunger moving upwa 
against a hinged lid, which is а арт and opened when 
the pressing is completed. A is the press box, B is the 
hinged lid, and C is the catch for clamping the lid B 
after being closed. Di is the ram which is attached to 
blocks D resting against sleeves G. The operating 
levers E are connected to the sleeves G by means of the 
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links Е, the sleeves С being capable of sliding оп and 
kept central by guide rods H, which guide rods H are 
kept central by guide bearings. The guide rods Н are 
capable of raising the ram Dl in order to eject the brick. 
The press-box A is filled and the cover B held fast by 
catch C. The machine is then put into motion, 
the levers E giving motion to the sleeves G, and ulti- 
mately to the guide rods H and ram D!. When the 
driving shaft has made one revolution, the ram D! 
remains stationary at the bottom of the press-box А, 
the catch C and the covers B are removed, and the 
ram D! is raised on the guide rods H to the top side 
of the box A, N the compressed brick with it com - 
pleted. (Accepted July 20, 1927.) желу e 
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THE ENGINEERING OUTLOOK. 


IL—ErEcrRiCAL ENGINEERING. 


Ix January last, 16 was forecast that the British 
electrical engineering industry might look forward 
with some assurance to а year of substantial 
progress during 1927. The trade statistics for the 
first eleven months of that year indicate that this 


industry had already, by the end of November, 
broken all previous records. Expansion in both 
home and export demand contributed to this excel- 
lent result. 

Now that the preliminary results of the Census 
of Production of 1924 have become available, it is 


interesting to consider them in connection with our 


usual indices of activity in electrical engineering. 
These are а sample of employment in eleven prin- 
cipal districts in the United Kingdom, imports of 
copper and the index of electrical activity, pub- 
lished by the British Electrical and Allied Manu- 

| facturers’ Association. The statistics in Table I. 

| 

! 


show that even in the latter half of 1926, substantial 


TABLE I.—Indices of Activity in Elecirical Engineering. 


U.K. Imports 


of Copper. Employment. < 2 
Monthly LES EUR 
Average <5 l 
for— volume Index No. Em- Index | =2=2 
т Tons. 1913 = | ployed in 11 | 1913 = | д - 
100. Districts. | 100. 
1013 8,912 | 100-0 10,909 100 EN 
1918 exce jv ie 12,808 1174 | — 
1920 — d 19,356 177-1 | 100 
1922— 
lst Or. 4,953 | 55-6 Es = 25 
7nd , ..| 3403 | 39.2 Ж = E 
Ad... 6640 | 74-5 == E = 
ith ..| 7,906 | 89-7 = = PM 
І 1923— 
Ist Gr.. 8,016 | 89.9 12,839 (ast | 117.7 — 
214 , ..| 9,519 | 106-8 $ year) 
3rd „ . 9,042 | 101-51 15,987 (2nd | 146-2 - 
4th „ ..| 12,742 | 143-0 + year) 
1924— 
ш Qr... 12,455 | 189-7) | 15,575 (ist 142-7 |4 98'3 
2nd „ ..| 12,285 | 137-8 ] year) ра 
ard, ..| 12821 | 143-8\ 16,355 (2nd | 149-9 J 85. 
ИВ » | 12,950 145.37 ф year) ms 
btQr...| 14,556 | 163-81 16,643 (ім | 152.5 |4 810 
end „ ..| 13,705 | 153-7 + year) 75-0 
ard „ ..| 14,384 | 161-41 15,928 (2nd | 145-0 82. 
и» 12895 | 144.8? d year) xd 
c.. 12,405 | 150-4) 14,953 (1st | 186-1 |4 83:3 
„..| 10,528 | 118-3 $ year) 82.3 
| 3rd „ ..| 11,544 | 120-81 | 15,050 (2nd | 143-4 : 
| T „..| 12,358 | 138-6 $ year 9679 
lst ar... 12,339 | 138-47 16,069 (ist 147-4 |/108:0 
0 РЕ 155 n n Au i15 
n | 11425 | 128-21 | 16,880 (2nd | 153. 32. 
4th, ..| 10,7609 120-7 6 [112-01 


$ year) 


* Figures not comparable owing to war stocks. 
t Estimates based on incomplete returns. 

recovery was made from the effects of the general 
and coal stoppages. Indeed, it was suggested last 
year that these troubles were not an unmixed evil 
to the electrical industry, and this appears to be 
borne out by the experience of 1927. A slight 
falling-off is indicated by all the indices in the last 
few months, and this undoubtedly reflects the actual 
position correctly. It is mainly attributable to un- 
certainty created by the electrical schemes pending, 
which has affected the home demand unfavourably 
for the time being. On the whole, it may be thought 
| that this tendency will be reversed during 1928, 

and that expansion will be resumed. 
| | Corroboration of the trend shown in Table I. 
18 afforded in the employment statistics, published 
by the Ministry of Labour in connection with unem- 
ployment insurance. A census of the numbers 
insured in each industry is taken once а year in 
July, and by comparing the number unemployed 
at the same period, an accurate idea of the number 
employed сап be obtained at these periods. In a 
| Tapidly-expanding industry, such as electrical 
engineering, this makes a considerable difference аз 
compared with calculations from the percentage 
| ш с Table II shows from the increasing 
| 115 | insured that there is still a net influx into 
 neustry and from the decreasing number un- 
employed that these additional workpeople are 

readily absorbed, 

Tus total value of output of the electrical and 
ед Industries as shown in the Census of 1924, 
69,038,000/., as compared with 13,897,0001. in 
| ib From Tables I and II, above, it is reason- 
е to think that, by 1927, the value of output had 
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increased by a further 10 per cent. at least; and may 
be now put at 75,000,000/. per annum, or more than 
five times the 1907 figure. The total number of 
employees covered by the Census was 156,508, and 
the net output per employee іп the year 2131. It is 
interesting to note that average earnings in the 
electrical industry in the same year were 166l. 10s., 
leaving 467. 108. per employee to cover all the ex- 
penses other than wages and materials. These 
figures, of course, relate to the whole group of 


TABLE II.—Electrical Engineering. Actual Numbers 
Employed. 


Number of Workpeople. 


Index 
Dete. " 1913 =100 
nem- 
Insured ployed. Employed. 

July, 1923 .. 60,960 3,153 57,807 100-0 
July, 1924 ..| 71,530 3,466 68,064 117.7 
July, 1925 ..! 76,720 4,288 72,132 125-3 
July, 1928 | 77,000 6,514 70,486 121-9 
July, 1927 79,300 3,790 75,510 130-5 


electrical industries and not only to electrical 
machinery. 

The export statistics of electrical machinery 
which are shown together with B.E.A.M.A. export 
index in Table No. III below, continue to be satis- 
factory, and they reveal а new high record. 

The progressive increase in electrical exports since 
1923, may be regarded as one of the most agreeable 


TABLE III. United Kingdom Exports of Electrical 


Machinery. 
| Volume. Value per ton. Е „8 
Monthly mo RE «= | 
Ауегаде (ог НЕГ? 
| Топз. Index. £ Index. к - 5 
1913 2,238 100-0 84-5 | 100-0 а 
1922— 
lst Qr. 1.757 78.5 | 272.5 | 322-5 = 
2nd „ 1,228 54.8 | 274-0 | 324-2 e 
3rd „ 1,204 53-8 | 214-9 | 254-3 E 
ith „ ` 1,389 2-6 | 221-3 | 261-9 Жет 
1923— 
Ist Or. 1,637 73-1 | 206:8 | 244-7 т 
2nd „ . 1,659 74-1 | 186-6 | 220.8 = 
3rd „ .. 1467 65.5 | 189:2 | 223-9 = 
4th „„ .. 2,984 99:8 | 175:5 | 207:7 - 
1924— | 
Ist Qr. n 2,574 | 115-0 162.3 192-1 92-3 
2nd ,, . 2,496 111:1 | 166:9 | 197:5 | 100-3 
3rd „ ..| 2,439 109.0 | 174-5 | 206-5 84-0 
4th „„ ..| 2,844 127-0 | 175:5 | 207-7 80-3 
1925— 
Ist Qr. .. 2,942 131-4 | 174-6 | 906-5 | 103-0 
эпа „ ..| 2.815 125:8 | 177:0 | 209-5 89-3 
зга „„ ..| 2,597 | 113-4 | 171:3 | 202-7 | 119-6 
4th „„ . . 9,775 124.0 | 171-8 | 203.3 | 122-0 
1926— 
13% or. 3,175 141.8 | 162-6 | 192-4 | 105-6 
2nd „ . . 9,433 103.7 | 1063-2 | 193-1 | 104-6 
3rd „ B 2,745 122-7 | 174:5 | 206-7 77:8 
dth „„ .. 3,101 138.7 | 176-3 | 208-8 96-0 
1927— 
186 Ог. е 3,606 161-2 | 164-1 | 194-2 | 108-0 
?nd „, | 3,135 140-1 | 171-6 | 203:2 | 118-0 
3rd „ . . 3,571 159-6 | 156-6 | 185:5 124.0 
4th ,, e | 3,393*| 151-6*| 170-6*| 202.0*| 110-0* 


* Estimated on incomplete returns. 


features in the whole of the British engineering 
industry. Although the high level, set in the first 
quarter has not actually been maintained, this may 
be ascribed to seasonal tendency. On the basis of 
previous experience, it is reasonable to hope that 
the first quarter of 1928 will establish a new record. 
Value per ton, except in the third quarter, has 
remained about the level which has been maintained 
now, roughly, for four years—of about twice the 
1913 figure. It is interesting to note from the 
Census that, in 1924, the biggest item of exports 
was motors, followed by generators, switchgear 
and transformers. 

The volume of imports, although very much lower 
than the 1913 level, is the highest recorded in any 
post-war year, and the value per ton is not only 
considerably higher than the value per ton of ex- 
ported electrical machinery, but it is slightly higher 
than the value per ton of imported electrical 
machinery last vear. 

The items іп 1924, of which imports were high in 
relation to production and exports, were motors and 
"other electrical machinery, including  switch- 
boards."  Presumably the bulk of the high valued 
machinery imported comes under the latter heading. 
and includes a variety of speciality products. 
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Considering the foregoing statistics with those of 
the census, some interesting approximations can be 
reached regarding the nature of the present demand 
for British electrical machinery. The total value of 
the British output of electrical machinery proper, in 


TABLE ТУ — United 5 Importe of Electrical 


achinery. 
Volume. Value per ton. 
1 
е (ог 
ышы ons Index. £ Index 
1913 902 100-0 13:1 100-0 
1922— » 
Ist Qr 316 38.4 358-8 312.0 
nd „ 354 39.2 254.0 220-9 
за „ 505 56.0 201,7 175-4 
4th ,, 272 30.2 190-6 165.7 
1923— 
186 Qr 338 37.5 246-4 214.2 
2nd ,, 375 41:6 218:5 190:0 
3rd „ 296 32.8 230:3 200-6 
4th „ 286 31:7 239-9 208-6 
1924— 
lst Qr. 276 30-6 253:1 220-1 
2nd ,, 394 43-7 233-1 202.7 
3rd „ 303 33-6 259.1 225.3 
4th „ 383 42:5 207:7 180-6 
1925— i 
lst Qr. 397 44-0 208-7 181:5 
2nd „ 807 34-0 284.2 247-1 
3rd „ 355 39-4 266.0 231.3 
4th „ 297 32.9 251.6 218-6 
1926— 
186 Qr. 282 31-2 278-2 237.3 
2nd „ 389 43:1 260.5 226.3 
зга „ 264 29.3 287:0 249.3 
4th „ 401 44.5 256:8 231.0 
1927— 
18% Ог. 424 47-0 270-1 284.8. 
?nd ,, 489 54.2 291-5 253-1 
3rd „ 457 50.7 242-0 210:1 
4th „ 484% 53-7% 254-3% 220.9% 


% Estimated on incomplete returns. 


1924, was 17,091,000/., as compared with 4,214,000/. 
іп 1907. Of the former amount, 5,444,0007. worth was 
exported. Net imports during the same period 
were valued at 984,000/,, so that the total home 
consumption was 12,631,000/., of which 11,647,0001., 
or 92 per cent. was supplied by home manufacturers. 
In 1927, exports will amount to about 6,800,000/., 
and net imports to 1, 500, 000“. Assuming at least а 
10 per cent. increase in the value of production, this 
may be placed at 19,000,000;. The home market 
will thus have accounted for 13,700,0001., of which 
12,200,0007. of the approximately 90 per cent. will 
have been supplied by home manufacturers. If 
these amounts are correct, they indicate that there is 
а considerable existing home demand which still re- 
mains to be captured by the British industry, and 
also that а, big expansion in home demand may be 
looked for in the near future, judging by the com- 
paratively small increase in the last three years. 

Outside the British market, the competitive 
position can best be gauged from international 
export statistics. The declared values of the 
exports of electrical machinery from six principle 
countries are given in Table V, in sterling, converted 
at the average rate of exchange in each year. 


TABLE V.—Declared Value of International Electrical 
Machinery Exports (000's omitted). 

— eee 

Exported from 1913. 1924, 1925. 1926. 1927.• 


Great Britain ..| 2,269 | 5,353 5,762 5,817 6,788 
3,3 2 


Егапсе iu 838 ,368 ,883 2,902 2, 
Germany | 3,148 2,374 2,558 2,085 3,448 
Sweden 54 243 1,063 1,169 1,526 1,715 
Switzerland .. 804 997 1,125 1,067 1,118 
U.S.A... 1,694 5,935 5,067 5,452 4,690 
Total ..| 8,996 | 19,090 | 18,564 | 19,449 | 19,823 


* Estimated on incomplete returns, 


Having gained the premier position in 1925, and 
retained it in 1926, the British industry has made 
a further notable stride in 1927. The United 
States has dropped back, while Germany continues 
her steady forward movement and has surpassed 
her pre-war figures. Even so, she is still exporting 
only half as much as this country. France has 
declined heavily. Switzerland remained stationary, 
while Sweden is of steadily increasing importance, 
Perhaps the most striking feature of Table V, is that 
the total figure of these exports has been stationary 
for four consecutive years. The changes of rank 
among six countries have all been at one another's 
expense, а fact which bears eloquent testimony to 
the extremely fierce competition that prevails. 
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The temporary lull in the electrical industry, 
which has already been indicated, may affect the 
results for the first month or two of 1928. The fact 
remains that, whatever sacrifices made by manu- 
facturers may have been, British electrical products 
are now competitive in the world markets, and should 
therefore gain а fair share of а demand which tends 
constantly to increase. At home, it is probable that 
big electrification projects wil make definite pro- 
gress in the course of 1928, and this should provide 
sustained activity for some time to come. The 
prospects of this branch of engineering, taking 1928 
as а whole, may therefore be counted at least as 
good as those of 1927, which was a record year, and 
towards the end of the year may be expanded even 
beyond these limits. Such results will, however, 
only be secured, in the face of the keenest competi- 
tion, by the progressive outlook and admirable 
commercial organisation which has come to b> 
associated with British electrical engineering. 


THE IMPROVEMENT OF THE 
RIVER ST. LAWRENCE. 


By Е. W. LANE, M. Am. Soc. C. E. 


In the course of the past few days the matter of 
the improvement of the St. Lawrence River has 
entered upon a new phase. The National Advisory 
Council of Canada is stated to have reported to the 
Dominion Government in favour of the develop- 
ment. The conclusions at which the National 
Advisory Council arrived follow, and are based 


upun, the report of the Joint Board published at 
the close of 1926. 

In view of the exhaustive nature of the Joint 
Board’s inquiry, and its bearing on the present 
situation, we propose to summarise the findings of 
the Board in some detail, and commence to do this 
. below. 

The St. Lawrence River System.—The St. Lawrence 
River system lies between Canada and the United 
States on the eastern side of the continent of North 
America, and for a long distance forms the boundary 
between the two countries. It may be considered 
as composed of two parts, the Great Lakes and the 
St. Lawrence River proper. 

In Fig. 1 is given à map of the five lakes which 
together are called the Great Lakes. They com- 
prise probably the largest body of fresh water in 
the world. Four of these, Lakes Superior, Michigan, 
Huron ànd Erie, are at nearly the same level and 
are connected by ship channels with à nominal depth 
of 20ft. Thefifth, Lake Ontario, is аба considerably 
lower level than the others and is joined to them by 
the Niagara River in which are the famous Niagara 
Fall. Тһе Welland Canal, having а depth of 
14 ft., connects Lake Erie and Lake Ontario, but 
a new Welland Canal is being built by the Canadian 
Government which will give а depth of 25 ft. and 
can easily be increased to 27 ft. depth. It will 
probably be completed about 1930. 

Тће Great Lakes carry а commerce of over one 
hundred million tons per annum, principally of 
bulk freight such as iron ore, wheat and coal. 
On the shores of the lakes are à number of large 
cities, notably, Buffalo, Cleveland, Detroit, 
Chicago, Milwaukee and Duluth in the United 
States and Toronto in Canada. There are also 
several important ports on the Canadian side which 
handle the immense wheat shipments coming from 
the great grain fields of central and north-west 

Canada. 

_ Ер. 2 ва map of the St. Lawrence River above 
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Montreal. This river is composed of alternate 
lakes and rapids. From Lake Ontario to Ogdens- 
burg the river is wide and deep. Between Ogdens- 
burg and Cornwall, a distance of 45 miles, are three 
rapids, with a total drop of 92 ft. Below Cornwall 
is Lake St. Francis, with а length of 23 miles, 
and between Lake St. Francis and Lake St. Louis is 
a series of rapids with a fall of 89 ft. in a distance of 


13 miles. Lake St. Louis is 16 miles long and dis- 
charges through the Lachine Rapids and La Prairie 
Basin to the harbour of Montreal, the drop in the 


Lachine Rapids being 32 ft. Тће river below 
Montreal is narrow but without rapids as far down 
as Quebec, where it gradually widens out to form 
the Gulf of St. Lawrence. Canals with а navigable 
depth of 14 ft. have been built round all the rapids 
above Montreal and carry annually about 6,000,000 
tons of shipping. Montreal is rapidly becoming one 
of the world's greatest ports. Тһе channel between 
it and the sea has been improved to а nominal depth 
of 30 ft. with an increase to 35 ft. under way and 
an immense traffic, principally in grain, has grown 
up between Montreal and Europe. 

The general problem considered by the Joint 
Board of Engineers was the improvement of the 
St. Lawrence River above Montreal for navigation 
by ocean steamships, and the enlargement of the 
existing channels of the Great Lakes to make these 
great inland bodies of water virtually arms of the 
sea. Тһе St. Lawrence River, because of the large 
flow, with the remarkable uniformity resulting 
from the equalising effect of the Great Lakes, is one 
of the most important rivers in the world from the 
standpoint of power development. Оп account of 
the growing importance of electric power in the 
economie structure of modern civilisation and 
because the improvement of the river for navigation. 
when combined with the utilisation of the water 
power, could be accomplished much more economi- 
cally than the development of these two features 
separately, it was advisable to plan the improvement 
for the most economica] combination of navigation 
and power development. 

The deepening of the channels of the Great Lakes 
could be accomplished either by excavating their 
bottoms or by raising the water surface levels. 
The determination of the most advantageous 
method of raising the water levels of the lakes and 
the optimum combination of surface raising and 
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channel deepening were the principal problems to 
be solved іп the design of the improvements for 
the Lake system. 

А previous report upon the St. Lawrence water- 
way was submitted in 1920 by the late Mr. W. A. 
Boden and Col. W. P. Wooten, engineers of the 
governments of Canada and the United States 
respectively. This report had the same scope as 


ST. LAWRENCE WATERWAY. 
THE GREAT LAKES. 
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the present one except that it did not deal with any 
of the Great Lakes except Ontario. On many 
points the plan proposed in the early report has 
been followed by the later one but there are a number 
of important differences. 

General Features of the Navigation Canals.—The 
final depth of the proposed waterway is to be 
30 ft. and all locks will be built to conform to this 
grade. Estimates of the cost of excavating the 
channels to depths of 23, 25 and 27 ft. were worked 
out. The opinion of the Board was divided on 
the advisable initial depth, a majority of the 
Canadian members favouring 27 ft., the depth to 
which most of the new Welland Canal is excavated 
and to which the remainder can be dug without 
great expense. A majority of the United States 
engineers favoured a depth of 25 ft. because they 
believed that a long time would elapse before 
the channels and harbours of the Great Lakes would 
be dredged to more than 25 ft. depth, the present 
depth being 20 ft. A 25-ft. deep channel gives 
safe navigation to boats of 23-ft. salt water draft. 

The navigation channels will be 450 ft. wide 
except in canal sections where the bottom width 
will be 200 ft. The minimum radius of curvature 
was taken as 5,000 ft. The locks proposed have 
the same dimensions as those of the new Welland 
Canal, namely, 859 ft. between quoin posts, 80 ft. 
clear width and 30 ft. depth on the sills. A double 
set of gates and fender chain will be provided at 
both ends of all locks. Provision is made for 
duplicating all locks when the magnitude of the 
traffic demands it. The capacity of the waterway 
is estimated at 16,000,000 tons per annum with 
single locks and 24,000,000 tons with duplicate 
locks. In all cases the works had to be planned for 
construction without interrupting the existing 
navigation on the St. Lawrence River and the lateral 
canals. 

Power Development.—The flow of the St. Law- 
rence River is remarkably uniform. The minimum 
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dox during the last sixty six years was 174,000 cub. ft. 
рег second, the mean flow 246,000 cub. ft. per 
cond, and the maximum 318,000 cub. ft. per 
wond. In other words, the minimum is 71 per 
cent. and the maximum only 129 per cent. of the 
mean flow. It is doubtful if any other large river 
in the world has so uniform а discharge. With 
the 213 ft. total drop in the rapids, between Lake 
Intario and Montreal, 6,943,000 h.p. could theore- 
tically be developed using the mean flow. The 
quantity is so great that it would be impracticable 
to develop all the power immediately upon the com- 
pletion of the project, since the market would not 
absorb it. Although the navigation demands 
were considered to be of paramount importance, the 
improvements were designed in such а manner 
that they would not interfere with the future 
development, of all the available water power. А 
conservative estimate of probable future demand 
was used in determining the power house capacity 
to be built at the same time as the navigation 
works, and the cost estimates were based upon an 
initial installation of generating units of 50 per cent. 
of the power house capacity recommended. 

One of the great problems to be solved in the 
design of the power development on the St. Lawrence 
River is that of handling the ice in winter. In the 
rapid currents of the St. Lawrence ice does not 
freeze in sheets, but a slushy, snow-like mass is 
formed which floats down the stream and is forced 
beneath the ice sheet which covers the quieter 
portions of the river, gradually filling the space 
below the sheets until it partially dams the river. 
If this slush ice collected beneath the sheet of ice 
which would form in the deep quiet water at the 
power dams, it would back up the water on the 
power plants above and reduce their power output. 
If it collected in the pool above the first power 
plant below Lake Ontario, it would raise the level 
of this lake and cause great damage by flooding the 
many interests along its borders. When the mean 
velocity of the water is less than 2:25 ft. per second 
the slush ice is not forced below the sheet ice, 
but continues floating on the surface above the 
sheet ice until the slush solidifies and thus gradually 
extends the sheet ice upstream. The power- 
development plans therefore include enlargement 
of the channels above the dams to reduce the 
Velocities to below 2-25 ft. per sec. to eliminate 
the backwater effect which would otherwise be 
caused by the slush ice. 


(To be continued. ) 


PETROLEUM NATURAL GASES AND 
THEIR DERIVATIVES. 


I two lectures, delivered at the Royal Institution, 
during December last, Mr. James Kewley, М.А., 
F. l. C. drew attention to recent developments 
in the natural gas from petroleum industry, a 
type of activity which is not represented іп this 
Country at all. The utilisation and worship of 
natural gas on the Caspian Sea and in China go 


back to remote ages. In the United States, | P 


Mr. Kewley pointed out, the gas began to be 
utilised about à century ago ; but serious attention 
te paid to natural gas production before 1880 ; 
i 900, the industry assumed the huge dimensions 
Ы ich now enabled some 272,000 million cub. ft. of 
zas, distributed by 75,000 miles of pipe lines, to be 
тымы annually merely for domestic purposes. 
ра was likewise used wherever oil was 
1 Beebv Thompson estimated that. 
tons of oj . бав volumes equivalent to 19,000,000 
ae о! and capable of vielding 42.500 million 
States 5 had been lost outside the United 
Wasted hi 32,000,000 cub. ft. of gas were still 
al ai: КШ ау by burning іп Persia. The erection 
95 0 па E: to store the summer surplus produc- 
used ти iba generally out of the question; dis- 
vell of a Were now used for this purpose, and one 
Pressure 1 8 of 25,000,000 cub. ft. at 400 lb. 
ines a been filled and emptied six times in 


T 
0 5 gas, of which not infrequently 
1 1 00 cub. ft. escaped from а well per day, 
comparatively few of the hydrocarbons 


48800) Е 
11 ^05 petroleum, viz., methane (boiling 
deg C.), ethane ( 84 deg.), propane 


( — 17 deg.), butane (+ 1 deg.), pentane ( + 39 deg.), 
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hexane (+ 71:5 deg.), heptane (+ 99 deg.), etc. 
of the formula CnH ап + 2, with one, two, three, etc., 
atoms of carbon. Тһе gas was called dry when 
consisting essentially of methane with a little 
ethane, and wet (casing head gas) when containing 
also the higher hydrocarbons. Тһе occurrence of 
hydrogen, carbon monoxide and olefines in the 
petroleum gas was doubtful. Some wells gave 
almost pure methane. But the presence of other 
gases, carbon dioxide (common in California and 
Sarawak oil). sulphuretted hydrogen (West Texas 
and Persia), and nitrogen was typical for certain 
natural gases. Тһе Dexter well (Kansas), gave in 
1903, а gas containing 84 per cent. of nitrogen; 
the oil in these cases was deficient in nitrogen com- 
pounds, whilst the California oil relatively rich in 
nitrogen, gave no nitrogen gas. On the other hand, 
natural nitrogen gas might yield up to 2-13 per cent. 
of helium. If the nitrogen were atmospheric, опе 
would also expect to find oxygen and oxidation 
products in the oil or gas (as СО,), but the Dexter 
дав, for instance, contained по CO,, and the relations 
between the chemical compositions of oil and gas 
were obscure. 

Passing to applications, Mr. Kewley mentioned 
that the pigment carbon black was obtained, in par- 
ticles of about 0-1 u, and in slightly larger sizes 
(long blacks) which contained more adsorbed gas than 
the finest particles, by letting the natural gas flame 
impinge on cool moving metal surfaces from which 
the black was scraped. Тһе yield of carbon black 
increased with the ethane contents of the gas, but 
did not exceed 3 per cent, though the gas might 
contain more than 40 per cent. of ethane. That 
waste was diminished by first stripping the gas of 
its petrol. Carbon black and hydrogen could also 
be produced by cracking the gas (or methane) 
alone at temperatures above 1,200 deg. C. and 
rapid cooling; but the black so obtained was not 
so fine, though useful for electrode manufacture. 
Other processes such as chlorination had so far not 
replaced the old method. 

The increasing demand for petrol had led to 
the addition of petroleum gas oils to motor 
spirit. The vapours of these oils caused con- 
densation trouble in gas pipe-lines and corrosion 
of the rubber joints іп the pipes. The vapours could 
be removed either by compression (combined with 
refrigeration) or by absorption. Compression plants 
generally worked in two stages. Тһе compression to 
50 lb. per square inch and water cooling removed 
some petrol; the gas was then further compressed 
to 250 Ib. and refrigerated by passing through ex- 
pansion motors, the cooled exhaust being utilised 
for further cooling. Plants dealing with 20,000,000 
cub. ft. of gas per day yielded 80,000 gallons of 
petrol per day. Тһе natural petrol obtained was 
a mixture chiefly of propane, butane, pentane 
and higher hydrocarbons, and was still very volatile 
at atmospheric pressure. The objection to the com- 
pression process were that the sulphur compounds 
corroded the valves and cylinders, and that the 
resence of nitrogen and other gases necessitated 
the use of high pressures, which were unprofitable in 
the case of small petrol contents. The petrol 
obtained had moreover to be stored under pressure, 
to avoid waste and weathering, in so-called Horton 
spheres, tanks of a capacity of 1,000 tons and more, 
or had to be stabilised, as Mr. Kewley subsequently 
explained. 

The modern preference was, therefore, for absorp- 
tion of the petrol, by liquids or by solids. Though 
William Young tried absorption of the vapours 
of shale oil by a heavy oil in 1776, the first commer- 
cial plant for the extraction of petrol from natural 
gas was erected at Hastings, Virginia, only in 
1913, and this plant now produced 40,000 gallons of 
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times more oil than if the operation was carried 
out at a pressure of 300 lb. The modern towers 
accordingly worked under pressure. The oil could 
take up 25 per cent. of petrol, but the saturation 
was limited by the heat evolution during the 
absorption. Absorption plants with towers, up to 
80 ft. high, were now built, сараМе of dealing 
with 100,000,000 cub. ft. of gas per day. But 
Mr. Kewley also referred to portable plants; the 
whole tower system was transported in sections on 
one truck, erected and operated for five уеагз or 80, 
and then removed. 

The most important solid adsorber for the vapours 
was activated charcoal; cocoanut shell or certain 
woods were submitted to destructive distillation at 
comparatively low temperature and then treated 
with steam. Тһе adsorption was selective ; at first 
all the constituents were partly retained, but the 
continuous stream of fresh gas replaced the more 
volatile vapours by those of higher molecular weight 
with which the carbon became saturated. In 
such plants the gas was led into the first of three 
adsorbers, then into the second and the third; the 
gasoline adsorbed was then expelled by steam, and 
the charcoal was re-used with a diminished efficiency, 
taking up about 16 per cent., instead of the original 
25 per cent. of petrol. Both the gas and steam 
flow were generally downward in the towers (though 
upward gas flow would be better); to avoid steam 
condensation, the charcoal was preheated by means 
of steam coils without much loss in adsorptive 
efficiency. The advantages of charcoal over oil 
adsorption were greater efficiency at lower gas 
pressures and flexibility for the production of а 
more stable gasoline. Тһе two systems, а small 
oil plant and a charcoal plant for further treatment, 
were frequently combined. Silica gel, the other 
adsorber, had not yet come into general use. 

The gasoline so obtained—a mixture mainly of 
butane, pentane, and hexane—was called wild when 
it was too volatile because rich in low-boiling 
constituents, ethane and propane. Compression 
plants gave wild mixtures necessitating transport 
under pressure, unless the highly volatile vapours 
were first removed. This had at one time been done 
by wasteful weathering, but was done now by stabi- 
lisers; these were fractional distillation plants 
working with heat exchangers and temperature and 
pressure control and giving much improved yields 
of the various constituents in adjustable propor- 
tions. In order to show how a small percentage of 
a low-boiling hydrocarbon might raise the (оба) 
vapour pressure and necessitate high compression, 
Mr. Kewley gave the following figures concerning a 
natural petrol, containing 2 per cent. by volume 
of propane, 25 per cent. of butane, 35 per cent. of 
pentane, 25 per cent. of hexane, 10 per cent. of 
heptane, and 3 per cent. of octane. The vapour 
pressures at 0 deg. C. of these constituents were 
4,000, 800, 185, 45, 12, 2-7 mm., and the partial 
pressures, 110-4, 237-6, 66-7, 10-3, 0-99, 7 mm., 
making a total vapour pressure of 426-13 mm., 
largely due to the 2 per cent. of propane in the 
mixture. 

With the aid of stabilisers and other additions, 
anti-knock motor spirits admitting of high-compres- 
sion ratios were now made Hydrocarbons, such as 
normal propane and butane, were available in 
fair purity for acetylene welding and cutting and 
іп 100-Ib. drums for household use. The products 
had to be transported as compressed liquids, as 
they boiled below © deg. C.. but they could be 
distributed in pipe lines without condensation 
troubles, and the manifold industrial possibilities 
of these materials were fully understood. By 
chlorinating the pentane, for instance—with the 
aid of a pipe-line for liquid chlorine—amv1 alcohol 
was made in Charleston. Texas; ату] alcohol was 


gasoline from 150.000.000 cub. ft. of gas daily. |а valuable solvent for the paint and varnish indus- 
Ascending an absorption tower, packed with stone | tries. Cracked oils, similarly treated, gave glvcol, 


ог metal (Lessing rings), the gas met a descending а 


good substitute for ріусегіп, and Mr. Kewlev 


stream of heavy petroleum or gas oil; the issuing | showed a sheet of an artificial glass, flexible and 


gas was available as fuel or for carbon black manu- 
facture, while the liquid was distilled to liberate 
the petrol from the oil which was re-used. In 
practice а great excess of absorbing oil was required 
and seven towers were run in series to extract 
2-3 gallons of petrol from 1,000 cub. ft. of gas. 
To absorb pentane at 15 lb. pressure required 20 


not brittle, as the most recent (Austrian) product 
of the formaldehyde-resin industry. И some of the 
speculations he liked to indulge in appeared opti- 
mistic, one should remember that helium, which 
would have cost 300/. per cub. ft. at the beginning 
of the war, if it had been obtainable. could now be 
produced at 4 cents (2d.) per cubic foot. 
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THE TRAFFORD PARK WORKS OF 
MESSRS. METROPOLITAN-VICKERS 
ELECTRICAL COMPANY, LIMITED. 
Іх our issue of March, 1902“, we began an article 


on the then newly completed works of Messrs. The 
British Westinghouse Electric and Manufacturing 
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propose to examine how far the first two statements 
now represent the truth, а quarter of а century 
having elapsed since they were made, nor is it 
intended to recapitulate the steps by which the 
change in the name of the firm to that of the Metro- 
politan-Vickers Electrica! Company, Limited, took 
place, but we are 80 convinced that the organisa- 
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as will be gathered from Fig. 2, below is situated 
in an angle formed by the Bridgewater Canal, while 
the Cheshire Lines branch of the L.M. and S. Rail- 
way and the Ship Canal Line branches are adjacent. 
Not far &way are the docks of the Port of Manchester 
from which, by way of the Ship Canal, the works has 
а direct outlet to the sea. In the main the lay-out 
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Company, Limited, at Trafford Park, by remarking | tion has, under the new conditions, not only retained 


that the works were the largest of their kind in this 
country; that probably no other firm had ever 
commenced а manufacturing-engineering business 
on such a large scale; and that the unique feature 
of having so commenced, instead of springing from 
small beginnings, did much towards making the 


but increased its capacity to instruct and interest 
the engineer, that we propose to give as full an 
account of it in а series of articles as our space will 
permit. We illustrate this first article by Figs. 1 
to 17, on Plate VII, pages 64 to 67 and page 76. 
The works of the Metropolitan-Vickers Electrical 


new works very instructive and interesting to|Company, Limited, are situated on the original 
engineers and other manufacturers. We do not | well-chosen site at Trafford Park, Manchester. This] with the particular subject under discussion at the 


* See ENGINEERING, vol. Ixxiii, p. 397. 


occupies nearly 130 acres, the major portion of which, 
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is unchanged, but the additions, reconstructions, апа 
improvements of different degrees of importance 
in both buildings and equipment made since the 
year 1902 have been so numerous and so varied that 
any general comparative account of the works 88 
originally planned, and as they now exist, would be 
somewhat involved. Specific reference, then, will be 
made to developments or alterations in connection 


moment. It may be seen, however, by comparing the 
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given in the issue previously referred to with 
the one shown in Fig. 1, on page 64, that what has 
occurred is all in the direction of growth, some of the 
long parallel main buildings, running from north 
to south, and previously independent, having been 
inter-connected, and others, of varying size and 
‚ erected. Тһе total area roofed over was 
originally 40 acres; it is at present 53 acres. 
The sidings remain as at first planned, that is, in 


gridiron form, and with the shops along the several 


railway lines, which in most cases run through them. 
The cross lines of the gridiron communicate with the 
railway company’s lines, so that the transport of 
both raw materials and finished goods into and out of 
the works is facilitated as well as internal move- 
ment. There are something like 16 miles of railway 
tracks altogether in the works, 10 miles of which is 
of standard gauge. With but one other comment the 
account of 1902 may be dismissed. The original 
buildings required a total of 10,000,000 bricks for 
their construction. The number of bricks laid per 
man per 9}-hours day averaged throughout about 
1.800, and on common straight work the average 


in some cases reached 2,500 bricks per man per day. 


Even allowing for the recognised differences in the 
class of work done, it is clear that an output on these 
lines would have a considerable effect on the present 
housing problem. 

It would, at first sight, appear that the products of 
the works should be enumerated and the general 
machinery of production outlined, before details were 
entered upon. These products are, however, 80 
various and many that a mere list would make 
tedious reading, while the methods adopted also 
differ so widely that a seriatim account would be 
somewhat incoherent, further, a long description of 
what might be called the physical geography of the 


works would exhibit the same shortcomings. It is 


proposed then, after a very rapid general survey, to 
deal with each department in some detail, learning 
in the process what each produces, and by what 
methods, and then to co-ordinate the knowledge 
thus gained in a consideration of the relation of the 
works administration to the works output. 

Referring to Fig. 1, the main building, known as 
the machine shop and 898 ft. in length by 444 ft. in 
total width, houses in its five aisles and three main 
galleries many distinct departments. In aisle А 
stator and rotor punchings are made, and also 
turbine blading, both in а great range of sizes, 
whilst at one end an interesting experimental 
laboratory is constantly employed in research work 
connected with the Metro-Vick impulse type tur- 
bins, The gallery of this aisle is, for the most 
рам, devoted to insulation processes, the manu- 
facture of coils, and to winding generator and motor 
"ators and rotors, In aisle B, of part of which we 
ave a view in Fig. 4, on Plate VII, gear- 
cutting machines for double helical reduction gears 
of both floating frame and rigid types for marine 
ш sets, ав well as for land use, occupy one end. 
dun come the heavy machines for handling the 
ng castings of the turbines and their attendant 
Im The sequence of these machines is so 
panned as to give uninterrupted flow of the turbo 
s (0 the new turbine test bed which, occupying 
е south end of the aisle, is prominent in the 
oreground of Fig. 4. In aisle C are some of the 
1 85 machines, and turbine diaphragms, bearings, 
„ and сопдепвег auxiliaries are dealt 
105 15 gallery above being occupied by automatic 
ed ог 3mall parts, and the tool and die making, 
| ios contro, and commutator and brush gear 
Ше In aide D the large electrical 
of the manufactured and tested, the nature 
Sh „ being well seen in Fig. 5, which 
bition, ү Па of this aisle looking south. At the 
я нану the aisle and outside the main building is 
AE. armoured structure for over-speed tests. 
ie a another galleried bay, accommodating 

1 5 for the manufacture of switch- 
switchgear cubicles, circuit breakers, ironclad 
рокі, " and motor control gear, and below 
i or the manufacture and testing of 
Тане бе E Perhaps the best idea of the 
buds : 2 the aisles and galleries of this main 
Bs ia from the cross section of the works 

est of this main building are groups of smaller 


buildings consisting mainly of canteens, warehouses, 
and woodworking shops, to be dealt with later, and 
beyond these again, a new shop 420 ft. by 200 ft., for 
the assembly of large switchgear is now in course of 
erection. East of the machine shop, and between 
it and the central roadway, are situated a large 
office building, a central ambulance and fire station, 
and an imposing electric sub-station which has 
replaced the power house of the original works 
and which steps down and transforms the 6,600-volt 
3-phase 50-period current purchased from the 
local authority. Beyond the road is placed a 
central costing, time-keeping, and wages department, 
and further to the east, à building, 578 ft. by 170 ft., 
houses the transformer shop and the forge. Тһеп 
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come three buildings of the same length and an aggre- 
gate width of 306 ft. 6 in. under which, with several 
extensions, are grouped the iron and brass foundries 
and pattern stores, with fan, magnetic brake, cooker 
and heater departments and tin shop on an upper 
floor of the two latter shops. South of the three 
main shops the buildings are more scattered. A 
large tank shop is devoted to the manufacture of 
tanks for transformers, circuit-breakers, starters, 
controllers, &c., while a long three-storey building, 
providing accommodation for the pattern shops and 
the wireless, instrument, and meter departments, 
bears striking witness to the wide range of Metro- 
Vick. activities bv contrast of the delicate 
mechanisms produced in it, with, say, а 45,000-kw. 
turbine set on the machine shop test bed. 

Other important buildings towards the south end 
of the yard include a school for apprentices, a large 
combined purchasing department and stores, a 
central supply stores, a condenser testing station, 


and shops, such as those for making moulded stone 
goods, moulded insulating parts and so forth, 
together with garages, &c., while the extreme part 
of the yard is occupied by an important cluster of 
buildings containing the research department. Here 
are chemical, physical, and electro-magnetic labora- 
tories in one building, with mechanical, metallurgi- 
cal, materials, and procees laboratories in another. 
Research offices, with а technical library, have а 
third building, while the million-volt high-tension 
testing laboratory with extensions to over four 
times Ив previous capacity, and now nearing 
completion, makes up the group. А Mond gas plant 
occupies the corner of the ground formed by the 
angle of the canal, and а water tower with two 
tanks containing 223 tons of water and connected 
with the fire service dominates the south entrance, 
which is approached by & bridge acroes the canal, 
The offices are at the north end of the works, the 
back of the buildings abutting on to three of the 
aisles of the machine shop, with which there is 
direct communication. The offices are of six storeys 
and, extensive as they are, have been largely 
outgrown by the technical staff, а namber of separate 
buildings having been erected to house the trans- 
former department engineers, draughtsmen, соггев- 
pondents and shop staff, the production, planning 
and rate-fixing staff, the motor department engi- 
neers, draughtsmen and correspondents, and the 
traction control and railway lighting and signalling 
departments, whilst the switchgear and control 
gear commercial departments have been removed 
to an annexe to aisle E of the machine shop. A 


large drawing and engineering office for the switch- 


gear staff has been erected over the main warehouse, 
and a long one-storey building, used ав ап employ- 
ment office and conference room, faces the main 
offices. 

Although our description will be of the Trafford 
Park Works only, it will be necessary occasionally to 
refer to other activities of the Metropolitan-Vickers 
Electrical Company, and it should be noted, there- 


fore, that the firm has subsidiary works in Sheffield 


and Birmingham, as well as the Cosmos Works at 
Brimsdown, North London. From this bare out- 
line of the arrangement of the works, we now 
pass on to & more detailed account, and adopting 
the logical method of beginning with the raw and 
partially-worked materials first, the foundries and 
forges claim attention. At the outset it may be 
mentioned that the steel foundry, which formerly 
shared a building with the forge, has been re- 
equipped as the main transformer shop, a more 
economical utilisation of the space. Steel castings 
are now purchased from firms specialising in that 
work. 

As already stated, the main foundry buildings 
consist of three spans, all of which were originally 
of the same length—that is 578 ft. One of these, 
consisting of a main shop with flanking aisles, has 
а total width of 170 ft. and formed the iron 
foundry as first laid out. Figs. 8 and 9, show the 
buildings as they are now arranged and a view, look- 
ing north, down the main shop with its side aisles, 
is reproduced іп Fig. 6, on Plate VII. This span is 
63 ft. high to the eaves, and its glazed clerestory 
contributes to the exceptionally good lighting pro- 
vided by tbe ample skylights in the three roofs. АП 
the glass is, moreover, cleaned continually inside and 
out, while the walls are kept as white as possible 
by repeated paintings. Artificial lighting is by in- 
candescent lamps, with an equipment of portable 
lamps for use on the floor. Тһе side aisles were 
both extended at the south end bya length of 
200 ft. in 1920. This main shop and aisles is 
known as No. 1 foundry. The second span was 
formed by roofing over а space of 60 ft. between 
the original shops, and the third, also а main shop 
and aisles, was formerly, а canteen and stores. ]t 
is now divided transversely into three sections, of 
which one, with a portion of the second span, forms 
the brass foundry. Тһе second section is used as 
а pattern stores, and the third ін, Хо. 2 iron foundry. 
It may be here noted that only the ground floor of 
this building is so occupied. Из two upper storeys, 
except just above the pattern stores, house the 
cooking stove department and a repair shop, &c. 
Another addition to the original plan consists of a 
two-storey building cast of No. 1 foundry, the upper 
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floor of which, level with the cupola charging plat- 
form, comprises No. 3 iron foundry. 

А detached building, containing the iron foundry 
offices and а women's canteen, lies to the south 
of the fourth bay. Тһе total covered area of 
203,000 sq. ft. forms what is one of the largest 
foundries in the United Kingdom. 

Even а casual inspection of the iron foundries 
conveys а good idea of the very wide field covered, 
the castings produced ranging in weight from 
4 oz. to 60 tons. Besides filling the requirements 
of the Metropolitan-Vickers works, from time to 
time in the past many castings have been made 
for allied and other firms which do not possess 
equal foundry facilities, an instance of the latter 
being the supply of some of the heavy castings for 
the turbines of the steamship Lusitania. Under 
present conditions, however, the increasing busi- 
ness of the Metropolitan-Vickers Company has 
made it necessary to supplement the output of the 
iron foundries by the purchase of many castings 
from outside firms. The general nature of the work 
18, to some extent, indicated in Figs. 6 and 7, but it 
needs, in addition, some specific mention of such 
examples as condenser casings up to 17 ft. 6 in. in 
diameter, steam turbine cylinders, turbo-alternator 
Stators and other parts for generating sets up to 
60,000 kv.-a. capacity, waterwheel alternator cast- 
ings and castings for heavy electrical plant generally, 
motor parts, bedplates, switchgear parts, transformer 
kiosks and tanks, diaphragms, meter and instru- 
ment cases and resistance grids. Naturally, so 
great а variety of products involves both highly- 
skilled hand moulding and the more mechanical 
methods of repetition work. Thus, turbine cylin- 
ders of over 30 tons weight, with multiple exhaust 
paths of differing and special curvatures, call for 
exceptional craftsmanship from both moulders and 
pattern makers. Such castings, together with the 
admittedly difficult box-frame stators and rotors 
for large electrical machines, are regularly pro- 
duced, and, at the other end of the scale is the 
thin section work for instrument and meter cases 
done by the moulding machine, and small intricate 
parts made by casting of non-ferrous alloys in dies. 

The location of the several areas for different 
methods of moulding in the foundry is indicated in 
Fig. 9. Loam moulding, which is naturally em- 
ployed for the larger castings, is carried out at the 
north end of the main bay of No. 1 foundry. Fig. 7 
is а view of this part of the floor, looking north-west. 
The centre of this shop is used for dry-sand mould- 
ing, while the south end provides the space needed 
for fettling the larger castings. Тһе pits for such 
castings as condenser shells and turbine cylinders 
can be readily made out in this figure. There аге 
nine altogether, three of them being brick lined 
and one plated. Тһе largest of the three brick- 
lined pits measures 42 ft. by 21 ft. by 10 ft. deep. 
A closer view of these pits is given in Fig. 10. 
In the foreground is the loam mould for a turbo- 
alternator stator casting in course of construc- 
tion, the usual prodded tackle being adopted. 
А core for а condenser end casting appears in the 
background. Fig. 11 is another view of the same 
pits, the stator casting mould being completed and 
ready for pouring. It may be noted that the edges 
of the pits are formed by cast-iron plates. This 
flooring is adopted elsewhere in the foundries, gang- 
ways of similar plates, 1} in. to 14 in. thick being 
laid down to facilitate transport of boxes, castings, 
ladles, etc., and to prevent encroachment on pass- 
ages by the moulders. Тһе floor of the foundry 
at the bottom of all the pits is provided with а 
framework of binder bars and plates to take cope 
holding-down bolts, and generally to act as an 
&nchorage. 

In Fig. 12 а nearer view of the loam core for а 
condenser end somewhat similar to that visible in 
a pit in Fig. 10, is given. The casting itself is 
shown in Fig. 13 in the course of passing through the 
machine-shop. As it stands, it is 8 ft. high and the 
size of the face on the floor is 13 ft. by 12 ft. 10 in. 
Тће weight is 9 tons 16 cwt. This is not, however, 
а, casting of more than average dimensions, a more 
representative example of loam moulding being 
perbaps that shown in Fig. 14, on page 76, which 
is & casting, in process of fettling in the foundry, 
for the top half of а 41,000-kw. turbine cylinder. 


The height, as the cylinder is placed in the 
figure, is 13 ft. 2 in. the width 17 ft. 10 in., 
and the depth 7 ft. It weighs 20 tons. The loam 
core for the bottom half of & turbine cylinder of 
smaller dimensions is seen in Fig. 15. This is 7 ft. 
high, and measures horizontally 12 ft. 10 in. by 
12 ft. We reproduce this photograph chiefly in 
order to show how the larger cores are handled. 
The structure on which the core is mounted in the 
figure is the top of а wheeled bogie which runs on 
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east aisle of No. 1 foundry. "They are coke-fired, Ше 
heating air being passed through the furnace by 
the inductive effect of а jet of compressed air. 
It is distributed in the ovens through grids in the 
floor, and the method is stated to be very effective. 

Medium work in dry sand, up to. about 8 tons in 
weight, and some green sand moulding is done in 
the side aisles. It includes small turbine cylinders, 
water boxes, spiders, transformer covers, switch- 
gear details, the smaller diaphragms, etc. Тће 
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га в leading into the core ovens in Ше background 
at the left hand. For smaller cores, the bogies аге 
fitted with adjustable shelves of steel rails, supported 
from corner posts having serrated edges. Tlie situa- 
tion of the main core ovens may be seen in Fig. 9. 
There are five provided with rails at the north end 
of No. 1 foundry, of which three, each 21 ft. by 
18 ft. inside, are oil-fired, and two at the end of the 
east aisle, each 18 ft. by 13 ft. are coke-fired. Two 


similar ovens, coke fired, are situated at the end 


of the west aisle. Oven temperatures ‘are соп- 
trolled by hand from pyrometer readings, and 
are daily recorded on a thermographic recorder. 
The two ovens shown in the background of 
Fig. 15 are each 21 ft. біп. by 16 ft., and аге 
situated in the middle of the north portion of the 


casting of the latter has been specially developed, 
and some examples of moulds with cores in place, 
and gated copes ready for assembly are shown ш 
Fig. 16. Some of the work, such аз brackets, 
pedestals, yokes, caps, &c., is done by jolt-rammers 
operated by compressed air, of which there are 
seven, the largest having a cylinder 21 in. іп dia- 
meter, and capable of dealing with boxes up to 
6 ft. square and of a weight of 9 tons. These are 
situated in the south portion of the east aisle. In 
this aisle also some of the larger oil-sand cores] are 
made. A group of such cores, to illustrate the 
different purposes for which they are used, is shown 
іп Fig. 17. They are dried in the ovens already 
described. The smaller work is dried in two semu- 
circular stoves. Two centrifugal oil-sand mixers of 
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' ign and manufacture, and driven 
пијан о аге situated in the northern 
ir of this aisle. The oil water, and sand 
E measured before mixing to ensure 
This part of the work of the foundry 
al attention with & view to 
of oil-sand cores, as the con- 
f the number of core irons 
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latter contain five shelves, each rotating separately | and а boy can p 


on а common vertical axis. Тһе accommodation 
for small cores is, therefore, not only extensive, but 
is flexible, as the total capacity is well sub-divided 

No. 2 foundry is set apart for repetition work 
on small castings of from 2 oz. to 1,000 ]bs. There 
are 62, 12-in. machines, convertible to 14-in., used 
chiefly with snap flasks, 12, 22-in. machines, and 2, 
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is the ease with which the sand may be removed 
2 М din castings, due to the practical disappearance 
к bond after casting, are assets of consider- 
wd Value in increasing production. The lighter 
d cores are made by girls іп а separate 
c 80 ft. long and situated at the end of 

* west aisle extension. Here, again, the firm 
worked out and made the necessary appa- 
ratus, which consista of a circular vertical core- 
making machine with thirteen core arbors, and five 
Dress-out core-making machines. Тһе cores аге 

ed ша Ъпек oven 12 ft. square and іп seven 
Vertical semi-circular stoves, all coke fired. Тһе 


30-in. machines. A total of 160 boxes per day 
can be turned out from one machine. These are 
greensand castings with greensand or oil-sand cores. 
The parts made include switchgear and control gear, 
traction, and signal apparatus, all parts for small 
motors, meter cases, and so forth. Хо. 3 foundry 
is also used for small castings though of а more 
specific nature, only thin delicate work being 
done here, such as parts for meters and instruments, 
and resistance grids, also, for the industrial heating 
department, such details as flat-irons, bowl fires. 
and fan castings. Machines are employed for 
moulding and snap flasks mostly used. A man 
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roduce 240 moulds per day. This 
foundry is situated on the level of the cupola 
charging platform and is provided with two cupolas, 
each 28 in. in diameter to produce the special 
iron necessary for the thin castings. Each cupola 
takes a charge of 400 lb., and has а working 
capacity of about, 14 tons per hour. They are used 
alternately. | 

The main cupolas are arranged in two groups 
of three each, as shown in Fig. 9. The largest 
cupolas are situated in the middle of the east aisle 
of No. 1 foundry. They are all of different sizes, 
one, 72 in. in diameter at the melting zone, takes 
a charge of 5,000 Ib. and has а melting capacity of 
18 tons per hour. Тһе other two, of 60 in. and 
36 in. diameter respectively, take charges of 3,000 Ib. 
and 1,000 Ib., and can melt at the rate of 12 tons and 
5 tons per hour. Each is provided with two spouts, 
one to serve large crane-handled ladles, the other 
serving small bogie ladles. These cupolas are blown 
by two Sturtevant fans, each driven by a 75-В.р. in- 
duction motor. These fans also serve the two small 
cupolas in No. 3 foundry. Two cupolas are gene- 
rally at work together, but any cupola may be blown 
separately if required. A hydraulic lift is used for 
taking the pig iron and fluxes to the charging 
platform. This is actuated by two pumps, direct 
driven by two 20-h.p. induction motors. The coke 
is delivered to the platform by a bucket conveyor 
driven by a 10-h.p. induction motor, and fed from 
a hopper into which the railway wagons are dis- 
charged. The second group of cupolas is situated 
at the south end of the second span, that is, in No. 2 
foundry. There are two of 37 in. in diameter, and 
one 28 in. in diameter. The first two take a charge 
of 1,500 Ib. each, and have a melting capacity of 
about 5 tons per hour. They have two spouts 
each. The third is used for the production of special 
ifons, it takes a charge of 400 1Ь., and has а melting 
capacity of about 13 tons per hour. Air is supplied 
by one Sturtevant and one Sirocco fan, each direct 
driven by а 40 h.p. induction motor. Ап electric 
lift to the charging platform is provided. Тһе 
pressure and volume of air supplied to all the cupolas 
is controlled from the readings of pressure gauges 
and Pitot tubes. 

Special weighing apparatus is installed for 
each group of cupolas, but the method of control 
of the materials as regards quality, mixture, etc., 
will be referred to later, at the moment the distri- 
bution of the metal from the cupolas to the moulds 
will be described. There are ladles of 25 tons, 15 
tons, 10 tons, and smaller capacity, handled by the 
cranes, and hand ladles mounted on bogies. Тһе 
main shop is provided with four overhead travelling 
cranes of 80 ft. span, viz., two of 50 tons and two of 
25 tons. Some of these are seen in Figs. 6 and 7. 
The 50-ton cranes have each a 10-ton auxiliary 
hoist and have lifting speeds of 12 ft. per minute, 
and 53 ft. per minute, respectively. The travelling 
speed is 250 ft. per minute and the traverse 80 ft. 
per minute. Travelling cranes are also fitted in 
both the side aisles, that on the west containing 
two of 10 tons capacity each, and one of 2 tons. 
The east aisle, the gantries of which are interrupted 
by the large cupolas, has one 10 ton and опе 5-ton 
crane in its north portion, one 5-ton and one 2-ton 
in its south portion. All the cranes are operated 
by variable-speed, three-phase, induction motors, 
working on 440 volt, 50-period, alternating current. 

In addition to the overhead travelling cranes 
there is a full equipment of jib cranes. Four of 
these, of which two are seen in Fig. 6, are 
arranged to swing right round the pillars of the 
main shop so that they can command a part of 
the side aisles also. These cranes have a radius 
of 30 ft. and a capacity of 4 tons. The motors 
are situated between the jib and the post. There 
are further à number ој jibs otherwise actuated, 
comprising two of 30 ft. radius and four of 18 ft. 
radius, fitted with 2-ton electric pulley blocks; 
two of 30 ft. and one of 18 ft. with compressed 
air hoists, and two of 18 ft. hand operated. 
The larger jib cranes are provided with grab 
buckets for rapidly handling sand. 

The sand preparation plant is situated in the 
extension under No. 3 foundry. It consists of 
a group for sand and another for loam. Тһе sand 
plant consists of а 7-ft. 6-іп. diameter rotary mill, 
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а belt-driven and a revolving riddle, and a vertical 
revolving disintegrator, driven by a 15-h.p. induction 
motor. Тһе second group comprises a 7-ft. 6-in. 
diameter rotary loam mill, and a belt-driven riddle. 
These are driven by а 20-h.p. motor. Тһе rotary 
mills have the periphery of one of their pairs of 
rollers castellated on each side of the centre line, 
the projections on opposite sides being staggered. 
There is another sand treatment plant near No. 2 
foundry, consisting of а rotary mill and an auto- 
matic riddle operated by а 20-h.p. induction motor. 
The fettling of medium and small castings is carried 
out in the west aisle extension of No. 1 foundry 
next to the girls’ core shop. Most of the work is 
done by machines driven from countershafts by 
induction motors, of which there are four, viz., 
1-10 h.p., 2-15 h.p., and 1-25 h.p. There are 
six rumblers, two driling machines, five sand 
blasts and 16 emery wheel grinders, all the sand 
blasts and grinders being fitted with dust-extracting 
fans. All castings are treated before shipping with 
а rust-resisting compound. Тһе small castings are 
dipped and the larger castings sprayed. 

The shipping department occupies a part of the 
opposite wing of No. 1 foundry to the fettling 
shop. 16 does not call for much comment, but 
the shop next to it—that is, the foundry machine 
shop, which occupies the last 60 ft. of the wing— 
is & very interesting appendage not often found 
even in large foundries. АП castings of easily- 
handled dimensions which require simple grinding, 
jig drilling or milling are machined in it, and thence 
delivered to the particular departmental store con- 
cerned. This method has several advantages, not 
the least of which is that if any castings prove 
faulty it is an easy matter to let the moulder see 
the defects. Further, a large amount of transport 
is saved. The machine equipment is considerable. 
It includes six drilling machines, a vertical milling 
machine, and two duplex horizontal milling machines, 
a Churchill grinder, and a circular grinder fitted 
with a Sturtevant dust extractor and fan. This 
Jatter machine is of the firm's own design and 
manufacture. The machinery is all driven through 
countershafts by induction motors, of which there 
are four—one 10 h.p. and one 15 h.p. for the drilling 
and milling machines, one 14 h.p. for the Metro- Vick 
grinder, and one 25 h.p. for the Churchill grinder. 


(То be continued.) 


THE PHYSICAL AND OPTICAL 
SOCIETIES’ EXHIBITION. 


(Continued from page 50.) 


CONTINUING our account of the exhibition of 
the Physical and Optical Societies, held at the 
Imperial College of Science, South Kensington, on 
10th, llth and 12th instant, we propose to deal 
first with the exhibits of wireless and other similar 
apparatus of which numerous examples were dis- 
played. 

One of the more important advances in wireless- 
receiving apparatus made since last year’s exhibition 
has been the screen-grid valve, developed by Captain 
Round, and the Marconiphone Company, Limited, 
210, Tottenham Court-road, W.1, showed a model 
of this valve, as well as two receiving sets in which 
it is incorporated. We explained the principles 
of this valve on page 430 of our last volume, so 
that we need now only mention that it is intended 
for high-frequency amplification and is capable 
of giving remarkable results in this capacity. One 
of the sets referred to includes three screen-grid 
stages, giving a total high-frequency amplification 
of 30.000. It is thus capable of receiving almost 
any European transmitting station on a frame 
aerial only 1 ft. square. Several other receiving 
sets, including an eight-vaWe supersonic-heterodyne 
recelver with а single control, were shown by the 
company, as well as loud speakers, valves, &c. 

The exhibits of Marconi’s Wireless Telegraph 
Company, Limited, Marconi House, Strand, W.C.2, 
included a four-valve short-wave receiver, known as 
the Type R.G.16, and intended for the telephonic 
reception of telegraph and telephone signals over 
the wave band from 15 to 150 m. Ап interesting 
feature of this receiver is that re-radiation from 
the aerial has been entirely eliminated, and it is 
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thus possible to use the set in an oscillating condition 
without interfering in any way with neighbouring 
receivers. Another point of interest in this receiver 
is the inclusion of a separate coupling box, which 
allows the aerial to be erected some distance away 
from the operating cabin. The Press receiver, also 
exhibited, was referred to on page 510 of our 123rd 
volume, but another interesting exhibit was a port- 
able receiver intended to be employed with a frame 
aerial for picking up time signals broadcast by 
high-power, long-wave stations and suitable for 
use by surveying parties. It is designed for the 
roughest service in any climate, and is particularly 
simple to operate, only two tuning handles being 
required. These handles are calibrated, so that, 
with the aid of a calibration chart, the receiver 
can easily be set to the wave-length of the station 
required. 

Auto-alarm apparatus for the reception of wireless- 
distress signals by ships on which an operator is not 
kept constantly on watch, was shown by the Radio 
Communication Company, Limited, 34-35, Norfolk 
Street, Strand, London, W.C.2, but particulars 
of this will be found on page 321 of our last volume. 
We noticed, however, that the apparatus now in- 
cludes an external pull-starter for the synchronous 
motor, thus enabling the latter to be started up 
without opening the case. The starter consists of 
a flexible steel band attached to a spring at one 
end, passing round a drum on the motor shaft, and 
connected to an external handle. By pulling the 
latter, the motor is started up at once. 

Extensive displays of thermionic valves for 
transmitting and receiving purposes were made 
by the M.O. Valve Company, Limited, Osram Works, 
Brook-green, London, W.6., and by the Mullard 
Radio Valve Company, Limited, Mullard House, 
Denmark-street, W.C.2. The former firm, as is well 
known, make both the Osram and Marconi valves, 
which are marketed by the General Electric Com- 
pany, Limited, and the Marconiphone Company, 
Limited, respectively. Examples of the М.О. 
Valve Company's cooled-anode and high-tension 
rectifying valves for transmitting stations were 
illustrated and described on page 492 of our 118th 
volume, and these were shown as well as a selection 
of molybdenum-electrode transmitting and rectifying 
valves in glass envelopes, giving a maximum anode 
dissipation of 1-5 kw. We also noticed a new 
design of low-power transmitting valve, specially 
designed for short-wave work down to wavelengths 
of about 5m. The valve has similar characteristics 
to the D.E.T.1 valve. requiring 1:9 amperes at 
6 volts for the filament, being suitable for a maximum 
anode voltage of 1,000, and being capable of an 
anode dissipation of 40 watts. In the short-wave 
valve, however, the anode connection is brought 
out at the top and the grid connection is made 
through the side of a re-entrant tube; only the 
filament connections therefore pass through the 
usual pinch, so that the self capacity of the valve is 
reduced to a minimum. A somewhat similar valve 
is also made for rectifying purposes, but, in this 
case, the grid connection is, of course, omitted. 

The Mullard Company’s exhibit included, in addi- 
tion to a full range of their well-known low-tempera- 
ture filament receiving valves (P.M. series), a 
number of valves of silica and glass construction for 
transmitting purposes. Among the former. may be 
mentioned a valve developed by the Experimental 
Department of H.M. Signal School, Portsmouth. 
In this the anode consists of a closely-coiled tube 
through which water is circulated for cooling pur- 
poses. The valve, we understand, has dissipated 
37 kw. in static tests, and has generated oscillatory 
power with an input of 40 kw. at 14,000 volts, the 
efficiency being 75 per cent. Examples of the firm’s 
new screen-grid receiving valves were also shown. 
These valves are, at present, made for 2-volt and 
4-volt circuits only, the filament current being 
0.15 ampere and 0-075 ampere, respectively. The 
other characteristics of both valves are similar, and 
аге as follow :—Maximum anode voltage 150, screen- 
grid voltage 75, impedance 230,000 ohms, amplifica- 
tion factor 200, and mutual conductance 0:87. The 
three last-mentioned characteristics are obtained 
with an anode voltage of 100, a screen voltage of 
75 and with zero voltage on the grid. A useful 
feature of these valves is that they can be fitted 
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into а valve holder of the usual form, а separate 
connection being provided on the top of the valve 
for the anode-current supply. Grid leaks, wire- 
wound anode resistances, and loud speakers of the 
cone type, in which the cone is operated by a 
balanced armature, were &mong the other exhibits 
of the firm. 

The Dubilier Condenser Company (1925), Limited, 
Victoria-road, North Acton, London, W.3, showed, 
in addition to & wide range of fixed and variable 
condensers for wireless transmitting апа receiving 
apparatus, examples of their toroid coils which can 
be used for aerial coupling or as high-frequency 
transformers in receiving sets. Іп these coils, 
which are made in two sizes for wavelength ranges 
of 230 to 600 metres and from 750 to 2,000 metres, 


respectively, the windings are arranged in the form 


of a ring, such as might be produced by bending 
an ordinary solenoid coil into а circle. With this 
arrangement, there is practically no external field, 
so that two or more toroid coils can be mounted 
close together without interacting, and the coils 
can also be placed close to metal work without 
producing eddy-currents in the latter. Space limita- 
tions prevent us from referring to several other 
interesting exhibits of this firm, but mention should 
be made of & gramophone pick-up device of the 
electrostatic type which was demonstrated in action, 
with a loud-speaker of the Rice-Kellogg moving-coil 
type, with excellent resulta. 

А gramophone pick-up device of the electro- 
magnetic type, and known as the Igranic-Pacent 
Phonovox, was also shown in action by the Igranic 
Electric Company, Limited, 149, Queen Victoria- 
street, London, Е.С.4. Іп this case, the pick-up 
was connected to a large Celestion loud-speaker 
of the reed-cone type through a four-valve amplifier, 
the whole equipment being capable of producing 
sufficient volume of sound to fill а large hall. The 
firn also showed а wide range of components for 
wireless receiving sets, including coils and con- 
densers, rheostats, audio-frequency transformers, 
chokes, etc., as well as battery eliminators and 
battery-charging equipment. A seven-valve super- 
sonic heterodyne receiver and an absorption-type 
wavemeter, with а wave-length range from 15 to 
2,000 metres, were also exhibited, and we may 
finally mention a set of parts shown from which а 
short-wave receiver, capable of giving high-frequency 
amplification on wave-lengths as low as 15 metres, 
can, be made up. 

The exhibit of Messrs. H. W. Sullivan, Limited, 
Leo-street, Peckham, London, S.E.15, included a 
full range of apparatus for radio-frequency deter- 
minations, including the standard miltivibrator 
wavemeter due to Dr. D. W. Dye, of the National 
Physical Laboratory, illustrated and described on 
page 727 of our 119th volume.  Sub-standard 
wavemeters and precision variable air condensers 
were also shown, one of the latter, known as the 
Sullivan-Griffiths condenser, being а particularly 
interesting instrument, in that any axial movement 
of the moving plates, or of the moving conductor 
system as a whole, does not affect the results. Тһе 
design also compensates for any  irregularities of 
movement, other than that of true rotation about 
the axis. We propose, however, to deal more fully 
with this instrument іп а subsequent issue. The 
firm also showed apparatus for measuring alternat- 
ing current at audio frequencies, as well as direct- 
current and cable telegraph testing and signalling 
apparatus. 

А full range of their well-known adjustable rheo- 
stats, in which the resistance wires are wound on 
heat-resisting steel and porcelain tubes, was shown 
by the Zenith Electric Company, Limited, Villiers- 
road. Willesden-green, London, N.W.2, who also 
displayed various types of adjustable resistances on 
slate formers, vitreous-embedded wire-wound resist- 
ance units, carbon-plate compression rheostats, 
radial contact switches, and transformers, suitable 
for use with high-tension rectifiers and for spectro- 
scopie research work, insulation testing, etc. А 
large full-wave rectifier of the gas-filled thermionic 
type. was also shown in operation on load ; it was 
suitable for currents up to 40 amperes аб 70 volts. 

The portable alternating current multi-range 
ammeter and voltmeter of Messrs. Crompton 
Parkinson. Limited, of Chelmsford and Guiseley, 


Jan. 20, 1928.) 


ENGINEERING. 


69 


— TERES 


на development of the iron-ring instruments 
shown last year as ammeters only. The instrument 
has no wound former, and is not electrically 
connected to the circuit under test when used as 
an ammeter. It consiste essentially of а ring of 
поп stampings with a cylindrical gap in which 
an irn movement of special shape, varied to 
suit scale conditions, is mounted. Тһе conductor 
carrying the current is threaded through the iron 
ring, which it magnetises, and the flux thus 
created turns the moving iron and bridges the 
gap. The upper portion of the iron ring forming 
the cylindrical gap projects from the oak box 
of the instrument, and is detachable. When it 
is not convenient to pass the cable through the 
gap, the conductor may be twisted round the 
detached portion of the iron magnet ring, which is 
then refixed without breaking the circuit. The 
ammeter has as many scale ranges as the number 
of turns passing through the ring. If one turn gives 
a full scale deflection with 600 amperes, two turns 
will do the same with 300 amperes. The instru- 
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ment is intended for frequencies ranging from 25 to 
100, and is then said to satisfy the requirements 
for a high-grade instrument at these frequencies. 
The Edison-Swan Electric Company, Limited, of 
123-195, Queen Victoria-street, E.C.4, showed а 
new type of rectifying valve for high and low-tension 
current. The cathode is а spiral, covered with a 
barum or strontium compound, and mounted 
between two vertical plates of nickel inside a 
bulb filled with neon, at а pressure of 15 mm. in 
the low-tension rectifier. Тһе rectifiers are run 
in series with a stabilising resistance of iron wire, 
mounted similarly to a metal filament in a glass 
bulb filled with hydrogen. The vacuum anode 
resistances, which are made by the firm in values 
ranging from 40,000 ohms to 250,000 ohms, and 
their vacuum grid leaks, are metal-capped, frosted- 
glass tubes containing a carbon preparation. 
An interesting novelty shown by Messrs. Everett, 
Edgcumbe and Co., Limited, Colindale Works, 
Hendon, is the Warren master frequency meter for 
enabling the frequency of a power station to be kept 
constant within 0-02 per cent. The instrument 
Comprises a pendulum clock, a Warren synchronous 
motor, two hands mounted concentrically and 
1 either over a single dial, or so arranged 
t t Ше clock and motor act differentially upon 
% angle hand. The attendant sees at a glance 
са the frequency deviates from the normal, 
sed can be certain that his adjustment of the 
ipis) speed maintains 8 true average and does 
ПО“ merely concern some temporary fluctuation. 
ae of the Warren motor, which is quite 
= oe can be held in the hollow of the hand, 
ес На in Figs. 10 and 11. Тһе shading rings 
4 ü 0: copper, surrounding the pole tips on two 
Dole à Opposite pole faces, cause the flux in these 
Е іре to lag behind that in the other two pole 
р, А Totating field is thus produced, which 
The iron ring D round with it by hysteresis. 
mai currents are negligible. Тһе rotor speed 
The synchronous independently of the load. 
„Power consumption is only 3 watts, and the 
ыы E. be arranged for one revolution of the 
евр either per minute or per second. Тһе 
88 motors are utilised for driving graphic 
ан, with the advantage that the shafts on 
ay number of instruments are absolutely synchro- 
and not dependent upon the accuracy of 


They can also be used as time-interval meters 
for checking time-lag relays. 

The precision ammeters and voltmeters of the 
firm are moving nickel-iron (д metal) instrumenta ; 
they are ајво made portable as multi-range instru- 
ments. Тһе same material, д metal, is also used іп 
the cores of the low-current bar-type current trans- 
formers ; the 22-kv. transformer exhibited, designed 
for а full load of 120 amperes, has a ratio which 18 
constant within 0:5 per cent. and a phase displace- 
ment of less than 1-5 deg. at all primary currents 
down to 15 атрегев. Тһе portable precision currrent 
transformers also shown, for 200 amperes maximum, 
can be used on circuits up to 6,600 volts with a high 
degree of aecuracy. Тһе directional relays are in- 
tended to compensate for the fall of potential in cases 
of severe faults by the method | 
which Messrs. Everett, Edg- 


cumbe have advocated for «P 


many years, i. e., by iron- 
clad dynamometers rather 
than by induction pattern 
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instruments. Тһе instruments are supplied in 
one, two and three pole forms. The energy con- 
sumption is exceedingly low, amounting only 


change of 10 deg. would only affect the reading by 
0-2 per cent. 

In the new first-grade induction-type ammeters 
and voltmeters of Messrs. Nalder Brothers and 
Thompson, Limited, 974, Dalston Lane, E.8, the 
rotor, which is of cylindrical form, is acted upon by а 
rotating field due to two fluxes differing in space 
direction and time phase by about 90 deg. Тһе 
main flux is produced by а primary coil placed on 
the external portion of the electromagnet and the 
quadrature flux by a coil situated inside the rotor 
and supplied by the transformer effect from the 
main coil In an ammeter of this construction, 
the temperature coefficient, it is claimed, is re- 
duced to less than 0-02 рег cent. per deg. C., and 
the frequency error is less than 0-2 per cent. for 


Fic. 13. 


a frequency change of 10 per cent.; these figures 
represent about a twentieth of previous values. 
The momentary overload capacity is said to be 
5,000 per cent. Тһе rotor of the new directional 
relay of Mr. C. L. Lipman, of the firm, turns in the 
field between the poles of external and internal 
electromagnete, and the compensating coil is 
energised inductively from the main potential wind- 
ing. The relay is fitted with an auxiliary contactor, 
which operates immediately the relay contacta close ; 
а flag, which is replaced by hand, indicates 
that the relay, which is self-resetting, has operated. 
The standard relay is instantaneous, but it can be 
fitted with a Nalder-Reyrolle inertia cup for intro- 
ducing a short time delay, which can be adjusted by 
disc loading. Normally the relay acts with 15 per 
cent. reverse current setting, and then consumes less 
than 1 v.-a. at the full current load of 5 amperes. 
The standard artificial telephone cable exhibited 
by the Indiarubber, Gutta-Percha and Telegraph 
Works Company, Limited, of Silvertown, was 
described last year. Among the minor novelties 
shown by the firm we may mention the Silvertown 
loud-speaker. The magnet system, mounted in 
the base of the horn which is made of impregnated 
fabric, is so arranged that the diaphragm, stretched 
across & dished permanent magnet, is acted upon 


to 0:08 v.a. in the case of а relay set for py three complete magnetic fields. The accumu- 


10 рег cent. reversal. The relation between terminal 
volts and current required for relay operation is 
illustrated by the lower curve in Fig. 12, the 


lators, made by the Fuller Accumulator Company 
(1926), Ltd., of Chadwell Heath, Essex, for the Air 
Ministry, have a weight of 29 Ib. (including the acid 


upper curve representing the same relation for | but excluding the crate) for a capacity of 25 ampere- 


а wattmeter type reverse relay under similar 
conditions. 
cent. of normal, in a relay set to operate at 
10 per cent. of fullload, the operating current is 
only 30 per cent. above full load. Meters of the 
induction type, which permit the use of a long scale, 
but are sensitive to temperature and frequency 
fluctuations, have also been improved. In the new 
pattern, illustrated in Fig. 13, shading rings have 
been dispensed with, and the phase displacement is 
secured by the aid of a second electromagnet shunted 
with & non-inductive resistance for the purpose of 
obtaining a current lag of about 45 deg. Dead- 
beat instruments, with scales which are almost 
evenly divided, and satisfying the highest require- 


в number of clocks for operating time switches. | ments, are thus produced, in which a temperature 


hours, and of 41$ lb. for a capacity of 40 ampere- 


When the voltage fals to 2 per|hours; they are provided with special vents which 


prevent the acid from being spilled in inverted 
flying. 
(To be continued.) 


THE INSTITUTE OF MeETALS.—The annual general 
meeting of the Institute of Metals will be held in London 
from March 7 to 8, and the autumn meeting in Liverpool 
from September 4to7. During the past year the member- 
ship of the Institute increased from 14801 to 1,903. It is 
anticipated by the Council that the present year will 
witness the enrolment of the 2,000th member. Particulars 
of membership are contained in a booklet descriptive of 
the work of the Institute. This can be obtained from 
Mr. G. Shaw Scott, M.Sc., Secretary, 36, Victoria-street, 
London, S.W.1. 
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LABOUR NOTES. 
TUESDAY’s meeting of the full General Council of 
the Trades Union Congress to consider matters arising 
out of last week's conference with Sir Alfred Mond 
and his associates in the industrial peace movement, 
promises to have exceptional interest. The employers 
have already appointed а Sub-Committee to carry on 
any further discussions that may be decided upon on 
agreed principles suitable for application to industry 
generally, and, presumably, the reasonable men 
amongst the union representatives will press for the 
appointment of a similar group on their side. When 
the parties met on Thursday last week, Sir Alfred Mond 
made it perfectly clear that the employers present 
were there as individuals and not as representatives 
of associations, nor even as representatives of their 
respective businesses, and that they ассогдед the 
members of the General Council the same de of 
freedom. "Unfortunately, the members of the General 
Council are not free to the same extent to exercise their 
judgment as individuals. They are elected by the 
votes carried by the delegates to the Trades Union 
Congress, which, moreover, defines in rather rigid 
Standing Orders the scope of their authority. At next 
Tuesday's meeting, the General Council may decide 
to go on with the negotiations, and appoint members 
to serve on the proposed joint Sub-Committee; but 
whether they do so or not, any agreement arrived at 
on general principles will, obviously, require the en- 
dorsement of a full Trades Union Congress. 


— 


According to a report of last week's meeting, the 
employers proposed that the Conference should con- 
sider the general lines of policy they could recommend, 
leaving the application to be ПАРАН by the various 
industries individually. Obviously, that is the logical 
way in which such а movement should go. Difficulties 
must, however, at once arise, and, if the movement 
is to succeed, they will have to be faced boldly. What 
will the various employers' federations and associations 
say to agreed principles in the discussion of which they 
have taken no part ? Moreover—and this is the more 
serious of the two questions which are bound to occur 
to the minds of British industry's average well-wisher 
—will the rank and file of the various trade unions be 
more willing to apply the principles agreed to in this 
instance than they are to apply those submitted for 
their consideration by their own executives or delegate 
meetings? That the Mond Movement deserves to 
succeed is the general opinion, but in its progress 
towards the desired end there are bound to be several 
highly-critical stages. 


А joint conference was held, on Tuesday, in Man- 
chester, between representatives of the Federation of 
Master Cotton Spinners’ Associations, the Cotton 


Spinners and Manufacturers! Association, and the. 


organisations embraced by the United Textile Factory 
Workers' Association, for the purpose of considering 
the reports and recommendations of the State of Trade 
Committees of the employers’ associations. Mr. Е. 
Holroyd, President of the Federation, occupied the 
chair, and, following statements by representatives of 
both sides, it was recommended that a small joint 
sub-committee should meet to consider in detail the 
reports submitted. It was decided, if agreeable to the 
operatives, that such meeting should be held on Friday, 
February 3. 


А statement issued on behalf of the men was as 
follows :—'' The whole of the executive committees of 
the various textile organisations in Lancashire have met 
the employers this afternoon, and we have discussed 
their reports, stated our opinions with regard to the 
indefiniteness of the reports—indefinite in every clause 
with the exception of those relating to wages and hours. 
We have given them to understand that under no 
circumstances can we agree to their recommendations 
to increase hours or decrease wages; that we are pre- 
pared to act in co-operation with them in any effort to 
improve trade and also to act in co-operation in an 
effort to obtain accurate information as to the cause of 
the present condition of the cotton industry, and with 
that object in view have asked them to consider 
seriously the elimination from their reports of all 
reference to work and wages, and jointly to request 
the Government to set up a Statutory Committee with 
full powers in order to ascertain all the factors which 
go to make up what the employers call cost of pro- 
duction." 


Mr. Findlay states, in the latest Monthly Trade 
Report of the United Patternmakers’ Association, 
that the improvement noted in the previous issue was 
maintained in December, the number of unemployed 
members being reduced by 10. “ We are now able to 
say, he proceeds, that while the year 1927 has not 
been so good on the whole as 1924 . . . it has 
been, with that exception, our best year since 1921, 


preserve fortunes." The membership of the organisa- 
tion is 11,177, and the total number on the books 
702. 


It is officially announced that the ballot of the 
members of the United Patternmakers' Association on 
the question of continuing or ending the national 
agreement with the Engineering and Allied Employers' 
Federation has resulted in & majority for the existing 
arrangement. There was а total poll of 3,238 votes, 
and of these, 2,306 were for continuing the agreement 
and 932 against it. The principal provisions to which 
exception was taken by the minority were those 
relating to payment by results and overtime. 


On the recommendation of its Betterment Com- 
mittee, the Joint Industrial Council of the Printing 
and Allied Trades has adopted the following as the 
objectives likely to improve the status of the industry : 
(a) To improve the earning capacity of the industry 
and so maintain or improve the position of both 
employers and employees. (5) To increase employ- 
ment and avoid periods of slackness. (c) To reduce 
the cost of printing and/or improve the quality so as 
to create greater demand. 


The Council decided that there should be “ mutual 
agreement and hearty co-operation ” in efforts to carry 
out suggestions bearing on these problems, and the 
following were submitted :— 

(1) Employers should be urged to improve the 
efficiency of their works by scrapping old and installing 
new machinery and adopting improved methods of 
organisation and production of every kind. 

(2) Modern time-saving machinery, the costing 
system, paper standardisation, and other methods of 
simplification reduce the cost of production, are beneficial 
to all concerned, and should be generally adopted. 
Employees should co-operate with the employers in the 
use of these methods. 

(3) In view of the temporary loss of employment, 
which, in some instances, has been known to follow 
the introduction of time-saving machines, employers 
are recommended, when machinery of а new type is 
introduced, to endeavour to retain all their employees 
by transfer to other duties. This suggestion is not 
intended to interfere with any of the recognised lines of 
demarcation. 

(4) A Works Advisory Committee should be formed 
in all offices where the number of the employees makes 
the formation of such a committee practicable. 

(5) Employees should be encouraged to make sugges- 
tions for improving the methods of working and the 
amenities of the factory. The works Advisory Com- 
mittee should be the natural and proper channel 
through which suggestions by workers should be made. 
Employees making suggestions which are adopted by 
the employers should be suitably rewarded. 

(6) When possible, additional day labour, double 
shifts, or night shifts should be engaged instead of 
working avoidable, persistent overtime. | 

(7) Work in the printing trade is largely seasonal, 
and large consumers, all public authorities, and the 
Stationery Office should be persuaded to place their 
orders earlier, and, as far as practicable, in slack 
веавопв. 

(8) Wherever possible, the education authorities, 
the employers, апа the trade unions should jointly 
arrange classes for unemployed workers, so that they 
may improve their efficiency and be instructed in the 
latest developments in their trade. 

It was decided that the Betterment Committee 
should continue in being, and give further consideration 
to a number of questions affecting the industry. 


The various organisations affiliated to the Trades 
Union Congress have been asked by the General Council 
to give, by February 27, their views on the subject of 
amalgamations. Each is invited to say (1) Whether 
it is prepared to participate in amalgamation negotia- 
tions with other unions. (2) The extent to which it is 
prepared to agree to joint working arrangements with 
other unions. (3) With which unions, in its opinion, 
is there the greatest possibility of progress being made 
in negotiations on either or both of the above questions. 
The questionnaire is being circulated, it may be added, 
in pursuance of а decision of the last Trades Union 
Congress. 


A White Paper issued last week contains some inter- 
esting particulars relating to workmen's compensation 
in 1926. Statistics are given concerning the compen- 
sation paid under the Workmen's Compensation Acts 


51-6 per cent., was paid by mutual indemnity associa- 
tions, 1,442,3141., ог 24-0 per cent., by insurance 
companies, and 1,466,9401., or 24-4 per cent., by 
uninsured employers. Тһе aggregate number of 
persons coming within the provisions of the Acts 
employed in the seven industries was 7,001,795. Тһе 
total number of cases in which compensation waa paid 
was 370,908, and the total amount of the compensation 
paid was 6,006,9211., compared with 476,085 cases and 
6,642,930“. compensation in 1925. The reduction, in 
1926, in the number of cases and in the total amount of 
the compensation paid, is attributed to the coal stoppage, 
the number of cases in the mining industry alone falling 
from 214,405 in 1925 to 131,231 in 1926. In 1926, the 
average payment in case of death was 288/., compared 
with 2857. in 1925, and 1611. in 1914; in case of dis- 
ablement the average payment—including cases settled 
by payment of a lump sum—was 141. 9s., against 121. 43. 
іп 1925, and 67. 7s. in 1914. Тһе average amount paid 
in lump sums was 831. 98s., against 821. 108. in 1925, and 
28). 48. in 1914, while the average amount paid in 
weekly payments—including weekly payments made 
prior to settlement by a lump sum—was 10. 10s., 
compared with 81. 198. in 1925, and 4l. 148. in 1914. 


In respect of employers’ liability insurance business 
for the year 1926, the income of the companies from 
premiums, after making the necessary adjustments in 
respect of unexpired risks, was 5,638,3211., and from 
interest and dividends on reserves 145,224/., making 8 
total of 5,783,5451. Of this sum, 3,248,0321., ог 56.16 
per cent., was allocated to payment of compensation 
(including legal and medical expenses incurred in 
connection with the settlement of claims). Of the 
balance, 1,886,2131., ог 32.61 рег cent., was spent in 
payments for commission and expenses of management, 
leaving 649,3001. for profits. It is estimated," the 
report adds, “ that if all the charges and expenses аге 
taken into account, the total amount paid in the seven 
great industries in 1926 in respect of workmen’s com- 
pensation was approximately 7, 850, 000“. It is further 
estimated that the total amount paid in the other 
industries under the Act (though in the absence of 
returns from those industries the basis for an estimate is 
necessarily much more incomplete) would be in the 
region of 3,550,0001., giving a total for all industries of 
11,400,0001. In the coal-mining industry the charge 
arising under the Act, calculated simply on the basis of 
the compensation paid, works out in 1926 at about 54. 
per ton of coal raised, compared with 3:19. in 1925.' 


The Ministry of Labour states that on January 9, 
1928, the number of unemployed persons on the registers 
of Employment Exchanges in Great Britain was 
1,232,100, of whom 983,600 were men, 40,500 boys, 
172,500 women, and 35,500 girls. Of the total number, 
865,400 were wholly unemployed, 304,700 temporarily 
stopped, and 62,000 persons normally in casual employ- 
ment. On January 2, 1928, the number of unemployed 
persons was 1,336,303, of whom 1,077,320 were men, 
38,183 boys, 189,058 women, and 31,742 girls ; 878,420 
were wholly unemployed, 395,765 temporarily stopped, 
and 62,118 persons normally in casual employment. 
On January 10, 1927, the number of unemployed 
persons waa 1,432,014, of whom 1,116,22] were men, 
41,496 boys, 232,503 women, and 41,734 girls. 


Representatives of the executives of the engineering 
trade unions are to meet in London on January 26 
to consider the question of wages. The arrangement 
under which plain time-workers received а bonus 
advance of 28. per week expires at the end of this 
month, and the outcome of new deliberations is expected 
to be а demand for an increase of the wages of both 
time-workers and piece-workers. Тһе further progress 
of various local movements will depend on the decision 
arrived at by the central bodies. According to well- 
informed judges, the outlook of engineering generally is 
even less promising than it was six months or so ago. 


The Shipbuilding Employers' Federation and repre- 
sentatives of the Shipyard Trade Unions are to meet т 
London on January 27, for the purpose of further 
considering the application of the men for a wages 
advance of 108. per week. At earlier conferences, the 
employers had declined to agree to arbitration, but 
offered to discuss with the representatives of the unions 
the question of an index figure for the automatic 
regulation of wages according to the ability of the 
industry to pay. Тһе contention of the unions now 18 
that, since the application was last refused, there has 
been a substantial improvement in the state of the 
industry, but in view of the evidence of Lloyd's 
Registers returns—that much more tonnage was 
launched during last quarter than was laid down— 
it will be extremely difficult to maintain it. 


Јах. 20, 1928. 
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SCHELDE-SULZER MARINE 
DIESEL ENGINE. 


A CONSIDERABLE number of vessels have now been 
squipped with Sulzer oil engines, and of these, several of 
the larger have been built and engined by the Konin- 
klijke Maatschappij “de Schelde,” Flushing. Among 
the latter vessels, the Indrapoera, owned by the Rotter- 
dam-Lloyd Steamship Company, was completed in 
1925, and the Sibajak, for the same owners, is due to 
commence her maiden voyage on February 8. The 
former vessel is of 11,500 tons gross, and is fitted 
with two single-acting, two-cycle, Schelde-Sulzer 
engines of 3,500 h.p. each, while the latter is of 12,500 
tons gross, the engines, of the same type, developing 
5000 h.p. each. The cylinder bore and piston stroke, 
viz., 760 mm. and 1,340 mm., respectively, аге the same 
in both cases, but the engines of the Sibajak have eight 
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шз as compared with six in the case of the 
id dg The piston speed has also been increased, 
i other detail modifications have been made which 
be referred to later. 

Pie general construction of the Sulzer two-stroke 
eae well known, and it will be sufficient to recall 
ан | most important feature is the method of 
ке nging the cylinders. Two sets of scavenge ports 
: ан at the base of the cylinder opposite to the 
to the ports, the lower set being directly open 
0 1 scavenging air receiver and the upper set 
t Unicating with the same receiver through valves. 
гр и engines, these valves, which are located 
the (а even were operated mechanically from 
in the Th. t, but, as mentioned by Professor Hawkes 
5 ети Lowe Gray lecture, to which we referred on 
Are em deer 47 ante, in recent designs automatic valves 
тиа Ployed, so that acavenging air is admitted through 
below da зка. the exhaust pressure has fallen 
sion stroke the air in the receiver. On the compres- 
short реги, the auxiliary air ports remain open for a 
period after the exhaust ports are covered by 
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ENGINEERING. 


the piston, the cylinder being thus slightly super- 
charged, and the volumetric efficiency increased. 
Sections through one of the cylinders and pistons of the 
engines fitted in the Sibajak are given in Figs. 1 
and 2, below, and the automatic valves can be 
clearly seen on the right in Fig. 1. Тһе cylinders 
and covers are cooled by sea water in the usual way, 
but fresh water is now circulated through the pistons, 
to minimise troubles arising through possible small 
leakage from the telescopic pipes. Тһе design of the 
latter has been modified, the new arrangement being 
shown in Fig. 2. In previous designs, one of the 
upper, or sliding, pipes surrounded a small vertical 
jet pipe, which was fixed to a stationary bracket at 
the bottom. Water was forced up this pipe by a 
pump, and was thus projected directly on to the 
inner surface of the piston crown, afterwards escaping 
down the telescopic pipes on either side. In the new 
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arrangement, there is a fixed mouthpiece mounted on 
the bracket, shown below the inner, or moving, pipe to 
the left in Fig. 2. From this mouthpiece, the water 
is projected in the form of a jet, which is caught in 
the divergent nozzle at the bottom of the inner 
pipe. In the nozzle, the kinetic energy of the water 
is converted to pressure energy, and the water is forced 
into the piston-cooling space, returning by the 
second telescopic pipe on the other side of the piston. 
The advantage of this arrangement results from the 
elimination of the central jet pipe, which occasionally 
got out of position and pressed on the moving telescopic 
pipe, resulting in rapid wear of the latter. The 
water leaving the pistons passes through a cooler 
to a tank formed in the double bottom of the vessel, 
and isre-circulated by two electrically-driven centrifugal 
pumps, either of which is capable of dealing with the 
whole supply. We understand that this system was 
fitted for the first time to the motor vessel Van Heutsz, 
and has since been adopted by Messrs. Sulzer 


Brothers. 
The engines of the Sibajak differ in a number of 


other respects from previous designs, the differences 
being, perhaps, best brought out by a comparison 
with the engines of the Indrapoera. An improvement 
in the general layout of the engine space has been 
rendered possible by a rearrangement and simplifica- 
tion of the auxiliary plant. In consequence of this, 
the water-tight bulkhead, which divided the engine- 
room of the Indrapoera into two compartments, has 
been eliminated, and the whole of the machinery of 
the Sibajak is in one room. The main-engine turning 
gear, operated by air pressure on the earlier vessel, is 
driven by an electric motor on the Sibajak, and a 
further change is that the scavenge air, previously 
supplied by electrically-driven turbo blowers, is now 
furnished by reciprocating pumps driven direct from 
the main-engine crankshaft. This alteration was not 
made because of any unfortunate experiences with the 
turbo-blowers, which have, in fact, given every satis- 
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faction, but to reduce the demand for electric power, 
and consequently the number ot auxiliaries. 

In order to keep the length of the engines as short 
as possible, and also to keep the piston speed, and 
consequently the air velocity through the suction.and 
pressure valves, within moderate limits, two scavenge 
pumps in tandem, having a short stroke, were fitted to 
each engine. Тһе main crankshaft is coupled to a 
smaller crank at its forward end. The latter crank has 
two throws, one of which drives the tandem scavenge 

ump, and the other the injection-air compressor. 

ach scavenging-air piston has a diameter of 1,800 mm., 
and а stroke of 850 mm. Тһе total volume of both 
scavenging pumps is, therefore, 1:78 times that of the 
working volume of the main.engine cylinders. The 
scavenge pumps draw their air supply through a 
trunk, carried up to the sloop deck, and discharge into 
the receiver, shown in section in Fig. 1, carried along 
the whole length of the main engines. Should the 
scavenge-air pressure rise too high, the air is by-passed 
through a relief valve fitted between the suction and 
pressure sides of the pump. А further difference 
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between the engines of the two vessels is that, whereas 
those of the Indrapoera were fitted with two air- 
injection compressors, there is only a single larger unit 
for this purpose on the Sibajak. This compressor is 
of the crosshead type, and has а double-acting L.P. 
stage, followed by single acting I.P. and H.P. stages. 


THE DVORKOVITZ LOW-TEMPERA- 
TURE CARBONISATION SYSTEM. 


. IN recent low-temperature carbonisation practice 

there has been a tendency rather to exceed а tempera- 
ture of about 500 deg. C. than to fall below it, the higher 
temperature, and other details of the process, pro- 
ducing а certain amount of cracking of the oil 
vapours in the carbonising retort. A practical 
difficulty which has also been apt to occur is 
that the charge tends to become cemented together 
by its plastic constituents before the oils have been 
sufficiently removed. This caking impedes both the 
penetration of heat into the mass and the escape of 
oil vapours before they are cracked, and, with some 
coals and retorts, may hang up the charge in the 
retort and interrupt the progress of the operation. 
In various processes, means are provided for dealing 
with these difficulties, and an alternative method is 
now being put forward for at once minimising the 
extent of cracking, preventing inconvenient cohesion 
in the charge, and removing the oil vapours almost 
immediately after they have been formed. This 
method has been invented and worked out by Dr. 
Paul Dvorkovitz, whose old professional connection 
with the oil industry is well known, and the Rational 
Carbonisation Syndicate, Limited, of 12, Great St. 
Helens, E.C.3, has now installed on the Trading Estate 
at Slough a setting of two retorts, each with a capacity 
of 5 tons а day, which is the size proposed as the 
unit for commercial installations. The purpose of the 
installation is to enable the exact result that can be ob- 
tained from an individual coal when carbonised in а com- 
mercial unit to be ascertained by actual trial, and а 
siding has been provided on the Great Western main 
line to facilitate the delivery of consignmenta for the 
purpose. The variations in the results of any carbonising 
process to be expected from different coals are so wide 
that, at some stage before the erection of a commercial 
plant, it is desirable, as a rule, to make such measure- 
ments, and the provision of the present plant should 
enable its suitability for treating particular coals in 
practice to be predicted with some degree of confidence. 

A view of the plant is given in Fig. 1, and the 
size and relative proportions of the setting will be seen 
in Figs. 2 to 5 in which longitudinal and transverse 
sections and sectional plans are given. The operation 
of the system will, however, be best understood by 
reference to the diagram of the retort given in Fig. 6 on 
the opposite page. Its essential feature consiste in sup- 
plementing the external heating of the retort with 
producer gas, by introducing into the upper parts of the 
retort, and of its downward extension, a supply of gas 
superheated to a moderate temperature. This gas flows 
down each part of the retort through the charge, so taking 
up and carrying the oil vapours to outlets at the bottom 
of each part of the retort, whence it is led, together 
with the vapours, to condensing. washing and purifying 
plants of а suitable type. The withdrawal of the oil 
vapours in this way enables them to be removed from 
the retort as rapidly as possible, and also deprives the 
charge of the substances which would tend to produce 
inconvenient agglomeration. The coal, which is 
broken up into lumps of 4-іп. toa maximum of 2 in., is 
raised by means of a bucket elevator, to the charging 
platform, visible in Fig. 1, and is fed to the retort 
through hoppers. The evolution of the oil vapours 
and their absorption by the carrier gas is assisted by a 
spiral stirring arrangement, which rotates at a speed 
of two and a-half to three revolutions per minute, and 
can be revolved in either direction according to the 
state of the charge. When the treatment in the upper 
part of the retort has proceeded sufficiently far, the 
charge passes through a valve in the base of that 
part into the lower part of the retort, where the 
distillation is continued under the influence of the 
external heat from the producer gas in the flues with- 
out mechanical agitation, which no longer is necessary. 
The gas and oil vapours escape through outlets shown 
at the base of each part of the retort, and are thence led, 
according to usual practice, to air condensers and water 
condensers, and, with the help of a compressor and 
exhauster to oil washers and lime purifiers. The gas 
then returns to the lower part of the superheating coil, 
shown on the right of the diagram, and circulates again 
through the retort as before. The solid residue is 
finally discharged through valves at the base of the 
retort into coke chambers. The superheater coil is 
arranged on top of the producer, and, by means of 
dampers not shown on the diagram, its outlet tempera- 
ture is said to be regulated to within 25 deg. C. of any 
desired temperature between 300 deg. C. and 400 deg. C. 
The flues round the upper and lower parts of the retort 
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THE DVORKOVITZ CARBONISATION SYSTEM. 


Fig. 1. VIEW or THE Two-Unir PLANT OF THE RATIONAL CARBONISATION 
SvNDICATE, LIMITED, AT SLOUGH. 2 


Fig. 2. SECTION А.А. 
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ме each divided into nine sections, closed by dampers, 
Мао temperature, which is arranged to suit the coal 
т the treatment, has a gradient of from 500 deg. С. 
and ор to 400 deg. C. at the bottom. Тһе retort 
whi чај are each made of steel. Тһе residual coke, 
185 is about three-fourths of the weight of the charge, 
а Ш Из structure, the effect of the penetration of 
Въз from the beginning of the process, and is said 
тна more readily, with much less wear оп the 
oleis than is usual in coke made otherwise. Тһе 
ri of the upper part of the retort is 24 tons, and 
oem тег рагі 3 tons. The gas produced in the pro- 
Mie 979 5 to amount to about 3 to 6 per cent. of the 
a Of the charge, and, in the two-unit plant, no pro- 
а for dealing with that part of it which does 
9 9015 ppear through absorption in the coke, leakage, 
4 a e the quantity not being appreciable. In 
Да e commercial size, which should consist of not 
tix d п one hundred units, doubtless some accumula- 
ni hola would occur, апа this would be collected in а 
deban Pad distribution to the several unite and for 
Men "i eating system. In such a plant, moreover, 
it is id supplies of coal were sufficiently constant, 
рока that some of the elaborate heat control 
to be 14 5 this plant in order to allow the temperature 
ud for Pted to suit any class of coal could be omitted, 
бон au coals probably the separating valve 
would be © upper and the lower parts of the retort 
Up in th „ the retorts therefore being filled 
Нес е hrst instance with coke already made, and 
M the t реши fed continuously from the hoppers 
Except, h the retort to the coke chamber at its base. 
ion and owever, for the advantage of such simplifica- 
mercial cr my, the technical working of the com- 
demongt 21, appears to be identical with that of the 
be eri 100 unit now installed. The coke appears to 
"pun either for pulverising or for other purposes. 
for its contents in volatiles is said 
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many coals, the rating of the unit is exceeded, rates of 
7 tons & day being said not to be uncommon. 

As а whole, the plant seems to be a practical means 
of trying out the process for any material which it is 
contemplated to carbonise in it, and its previous use 
should enable commercial plants to be put in with much 
greater confidence than would be possible without the 
experience to be obtained by its use. Тһе resulta of 
trials made on it should be of considerable interest to 
the colliery, and some of its dependent, industries, 
and may show a practical means of obtaining oils and 
motor spirit not only from native coals but also from 
materials, such as cannel, which at present are in little 
demand. 


THE LATE MR. E. L. MORGAN. 


WE regret to note the death, on January 6 last, 
at his home, Lisvane, Albert-road, Heaton, Bolton, 
Lancashire, of Mr. Edward Llewrwg Morgan, who had 
been Borough Engineer and Surveyor for the County 
Borough of Bolton for the last 27 years. А son of the 
late Rev. J. R. Morgan, D.D., of Llanelly, Mr. E. L. 
Morgan was born on April 20, 1866. He received his 
generaleducation at the Atheneum School, Llanelly, and 
afterwards became an articled pupil of Mr. G. Watkeys, 
Borough Engineer of Llanelly. Upon completing his 
pupilage, he was appointed Deputy Borough and 
Waterworks Engineer of Llanelly, and, while occupying 
this position, was engaged on works in connection with 
several important water, sewerage, and harbour 
schemes. In 1889 he went to Spain, to take up the 
position of assistant engineer on the Ferro Carril 
de Murcia y Granada, under Mr. Neil Kennedy. During 
the next three years he was resident engineer on one 
of the divisional sections of the railway, the length of 
which was upwards of 30 miles. In 1892, Mr. Morgan 
returned to his native country and was appointed 
assistant engineer to the Barry District Council, serving 


under Mr. J. C. Pardoe, Engineer to the Council. He 
occupied this position for some twelve months, and 
was engaged on operations connected with the sewerage 
and improvement works which had become necessary 
owing to the rapid increase of the town consequent 
upon the construction of the Barry Docks and Railways. 

In 1894, Mr. Morgan became assistant engineer on 
the main drainage works of the Rhondda Valley, and 
was appointed resident engineer of the operations 1n the 
Rhondda Fach Valley ; he had charge of the construc- 
tion of seven miles of sewers. Some time afterwards, 
he again joined the staff of his old chief, Mr. Watkeys, 
of Llaneli , and was engaged in making surveys and 
general p of extensions to the town waterworks. 
Mr. Morgan became Deputy Borough Engineer of 
St. Helens, Lancashire, in 1896, and continued to 
occupy this post until 1900, when he was appointed 
to the position held by him at the time of his death, 
that of Borough Engineer and Surveyor of Bolton. 

During his long tenure of office, over 60 miles of new 
highways were constructed and many of the older roads 
widened. Since the war, some 2,000 houses have been 
erected under the direct supervision of the Borough 
Engineer's department. Under Mr. Morgan's direc- 
tion an important improvement scheme, involving con- 
siderable expenditure, was prepared some time ago. 
This involved the demolition of а wide area of old 
property in the centre of Bolton in order to make way 
for new thoroughfares grouped round an enlarged town 
hall; the acquisition of the sites needed is now pro- 


On October 30, 1917, Mr. Morgan was appointed 
engineer to the City of Cardiff; but, owing to his 
wife's ill-health, he ultimately decided not to take 
up the post. For his public services, Mr. Morgan was 
recently appointed an Officer of the Order of the British 
Empire. He was elected an associate member of the 
Institution of Civil Engineers on January 10, 1899, and 
became a member of the Institution of Municipal and 
County Engineers in May, 1907. Не was also а hono- 
rary fellow of the Institution of Sanitary Engineers. 


YEAR BOOKS AND ANNUALS. 


The Motor Ship Reference Book.—It is hardly too 
much to say that to anyone who is interested in motor 
vessels, even though it be to опу а minor extent, The 
Motor Ship Reference Book, published by the Temple 
Press, Limited, 5-15, Rosebery-avenue, Е.С.1, at 68. 
net, is indispensable. Хо doubt most of the informa- 
tion given in the book could be obtained from other 
sources, but only with a great amount of trouble, and 
the convenience of having, say, a complete list of every 
motor vessel in service of any size ready to hand, is 
difficult to overestimate. Тһе list included in the book 
gives the essential particulars of each vessel, and is 
brought up to date each year, that in the 1928 edition, 
for example, including all vessels completed in 1927, and 
all at present on order. In addition, а large amount of 
other statistical information is given, together with 
photographs and sectional drawings of all the more im- 
portant engine designs. Ав an instance of the care 
that is taken to keep the work up to date, we notice 
that particulars of the A.E.G. Hesselman engine have 
been included in the latest edition, although the three 
Hamburg-Amerika liners in which these engines are to 
be installed are not yet in service. If further indication 
were required of the care taken in editing, it is given 
by the fact that the drawing of the Doxford engine 
included in earlier editions has been replaced by one 
showing the latest type in rather more detail. A new 
feature of the reference book that will appeal to many, 
is а series of reproductions of photographs, showing the 
more important motor vessels constructed in 1927. АП 
the characteristic features of the book have been retained. 
The chapter on fuel and lubricating oil for motor ships, 
we notice, has been extended, and now includes 
tables giving the prices of Diesel oil since January, 1925, 
апа the current prices at various ports. Тһе k is 
compiled by the staff of our contemporary The Motor 
Ship, and apart from anything else, is remarkable for 
the accuracy of the technical information given, and 
for the informative nature of the comments on current 
design and tendencies. 


Anuario de Mineria, Metalurgia, Electricidad у 
demas Industrias de Espana, 1927.—The present 
volume of this well-known Spanish mining and industrial 
year book forms the twenty-seventh annual edition. 
It is compiled by Mr. А. Contreras and Mr. А. Oriol, 
both mining engineers, and is issued by the Revista 
Minera, Metalurgica у de Ingenieria, 3, Villalar, 
Madrid, at the price of 14 pesetas. Тһе book gives 
brief data concerning all mines, classified according to 
minerals and provinces, and of all mining, metallurgical, 
electrical and chemical companies established in Spain, 
the information comprising the capital, address and 
list of the members of the board of each one. It also 
constitutes а directory of Spanish and of foreign civil 
engineers established in the country. А chapter deals 
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with the fees charged by the Madrid School of Mines 
Laboratory for tests, and for the analysis of ores and 
metals. Industrial legislation 18 also entered into, and 
other information given, all of which proves useful to 
Spanish business men, whilst many of the data quoted 
are of а nature to assist foreign industrial establish- 
menta in their intercourse with Spanish concerns. 


The South and East African Year Book.—In order 
to make the information contained in this well.known 
ear book accessible to a larger circle, the publishers 
ve, wisely, we think, reduced the price of the 
1928 edition from ба. to 28. 6d. In spite of the lowering 
of the price, the year book and guide retains all its 
old features. As usual, the work is divided into three 
main sections : Part I deals with South Africa; Part II 
with East África; and Part III with fishing, shooting, 
and general data regarding sport. Much detailed 
information is given in the book regarding imports 
and exports, means of transport and communication, 
the rapid growth in manufacturing activities, immi- 
gration, the acquisition of land, agriculture and the 
cultivation of cereals, fruit, sugar, tea, cotton and 
timber, the pastoral industries, prospecting, the mining 
industry, and mining laws. Тһе specially prepared 
atlas, with 64 pages of maps in colours. is again included. 
The volume is edited by Messrs. A. Samler Brown and 
G. Gordon Brown for Messrs. the Union-Castle Mail 
Steamship Company, Limited, 3, Fenchurch-street, 
London, E.C.3, and is published by Messrs. Sampson 
Low, Marston and Company, Limited, 100, Southwark- 
street, London, S.E.1. 


Oesterreichisches — Montan-Handbuch, |. 1927. — This 
year book of the Austrian mining industry, the cighth 
annual issue, gives figures concerning the working of 
the Austrian mines in 1926, classified according to 
provinces and products; namely, coal, iron ore, other 
ores, graphite, mineral oil and oil shale. Separate 
tables deal with the output of each mineral and 
contain comparative figures for the ten years 1917 
to 1926, the information covering number of workings 
and of persons employed, wages and production. The 
brown coal raised in Austria in 1917 amounted to 
2,314,645 tons, as compared with 2,957,728 tons in 
1926. The figures for black coal were, respectively, 88,841 
tons and 157,308 tons, whilst the iron ore output fell 
from 1,781,709 tons in 1917 to 1,004,371 tons іп 1926. 
Among the other information quoted is an enumeration, 
in tabular form, of all the most important pieces of 
machinery in use in the various mines of the country, 
their number, power and other characteristic features 
being stated. Detailed particulars are given concerning 
the different classes of labour employed, and the names 
of owners, overseers and staff of the various mining 
concerns are listed. А separate section contains 
statistical data concerning the country’s consumption, 
imports and exports of minerals. The book is edited by 
the Austrian Mine Owners Association, and is published, 
at the price of schilling, 20, by the Verlag fiir Fach- 
literatur, Vegagasse 4, Wien XIX. 


SHIPBUILDING IN 1927.—Messrs. Doxford and Sons, 
Limited, Pallion Yard, Sunderland, have launched two 
ships totalling 11,430 tons.—The gross tonnage of the four 
ships launched at the Wear Dock Yard, Sunderland. of 
Meesrs. 5. P. Austin and Son, Limited, amounted to 6,911. 
—The steamers and motorships launched by Mesars. R. 
and W. Hawthorn, Leslie and Company, Limited, at their 
Hebburn-on-Tyne Shipyard, numbered eight, and the total 
gross tonnage amounted to 28,302.— The total tonnage 
launched, at the shipyards on the rivers Clyde, Tyne, and 
Wear, owned by Messrs. Swan, Hunter and Wigham 
Richardson, Limited, was 181,224. Among the vessels 
included are the motorships Zealandic, Port Gisborne, and 
Port Huon, all of which have a tonnage of over 10,000.-- 
The shipbuilding work carried out by Messrs. Wm. Simons 
and Company, Limited, Renfrew, included three dredgers 
having a total tonnage of 2,790.—Meesrs. Archibald 
McMillan and Son, Limited, Dock Yard, Dumbarton, 
have launched three carga motorships, each having а 
gross tonnage of nearly 4,000.—The total gross tonnage 
of the shipping launched by Messrs. Short Brothers, 
Limited, Sunderland, was 31,465.—Fourteen vessels 
aggregating 61,112 gross tons were launched by Messrs. 
Palmers Shipbuilding and Iron Company, Limited, 
Jarrow and Hebburn.—Messrs. Craig, Taylor and 
Company, Limited, Stockton-on-Tees, have launched 
two steamers aggregating 9,202 gross tons.—Messrs. 
Henry Robb Limited, Leith, have launched 34 dredgers, 
lighters and tugs, the total gross tonnage of which was 
3,758.—Six vessels, aggregating 26,147 gross tons, were 
launched at the West Docks, South Shields, of Messrs. 
John Readhead and Sons, Limited.—Messrs. Р. M. Cum- 
ming, Limited, Glasgow, have built two вираг-саггушр 
lighters, each of 50 gross tons.— The gross tonnage of the 
34 steamers and motorships launched at the Belfast, 
Glasgow, and Greenock shipyards of Messrs. Harland and 
Wolff, Limited, was 94,700. Of these, the 8.5. Laurentic, 
had а gross tonnage of 18,724.—Messrs. William Dobson 
and Company, Walker, Newcastle-on-Tyne, have launched 
two vessels aggregating 8,728 gross tons..—The three 
vessels launched by Messrs. Cowpen Dry Docks and Ship - 
building Company, Limited, Blyth, totalled 8,338 tons, 


LETTER TO THE EDITOR. 


THE THAMES FLOODS. 


To THE EDITOR or ENGINEERING. | 


бін,--Оп the score of strict historical accuracy, 
objection might be taken to the statement, in your 
article of January 13, that “ there is no previous 
record of & tidal bore being established in the estuary 
of the Thames." ` 

Floods at Lambeth, Westminster, or both places, are 
recorded in 1821, 1763 (twice), 1571, 1555, 1242, 1236, 
1092, 1091. This list is probably incomplete, as it 
has been compiled partly from secondary authorities, 
which quote such primary sources as Florence of 
Worcester, William of Malmesbury, R. de Hovenden, 
Matthew Paris, Stow and Holinshed. 

In 1091, London Bridge was swept away. In 1236, 
the river flowed into the great Palace at Westminster, 
and the depth of water there was such that the middle 
of the Hall might be passed in boats. In 1555, а 
wherrie rowed over Westminster Bridge and into 
Palace Court. When the flood of 1571 subsided, 
fishes were found in Westminster Hall. The damage 
to riverside warehouses in 1763 was 20,0007. 

In many instances the exact date of the flood is 
on record, so that the corresponding normal state of the 
tide could be calculated. 

It seems almost certain that some, at least, of these 
floods were caused by abnormal tides as well as by 
heavy rainfall in the Thames valley. 

Apparently the experience of the last nine hundred 
years points to an incidence of about one such flood 
per century. Even the entirely proper desire to 
avoid panic remedies for very rare catastrophes, not 
of the greatest severity, cannot justify the suppression 
of historical records. 

Yours faithfully, 


January 16, 1928. GEORGE М. MEYER. 
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American Society for Testing Materials. А. S. Т. М. 
Standards, 1927. Part I. Мейіз. Part II. Non- 
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Society . [Price 7.50 dols. each part. ] 

Onited States Bureau of Standards. Scientific Papers. 
No. 559. A Burette for the. Accurate Measurement of 
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+ 40 per cent.] 

Builders Book-keeping and Costing. By C. G. Повзохм. 
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Deutsche Kraftfahrzeug-Typenschau. No. 2. Omnibusse. 
Nutzkraftwagen, Zugmaschinen. Edited by C. W. 
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[Price 10 annas, or 18.) 

United States Bureau of Labour Statistics. Bulletin 
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Worsted Goods Manufacturing, 1910 to 1926. Washing- 
ton: Government Printing Office. [Price 10 cents. | 


THE INSTITUTION оғ ELECTRICAL ENGINEERS.—We 
have been informed that the “ Progress Reviews," 
which appear from time to time in the Journal of the 
Institution of Electrical Engineers are obtainable, in 
pamphlet form, from the secretary of the Institution, 
Savoy-place, Victoria-embankment, London, W.C.2., 
at the price of 18. 10d. per copy. Three reviews have 
been published in the January issue of the Journal, 
namely “ Electricity in Mines," by Mr. J. А. B. Horsley ; 
“ Co-operative Research in 1927," by Mr. E. В. Мед. 
more; and “ Electrical Standardisation,” by Mr, P. 
Good. 


NOTES FROM THE NORTH. 


GLASGOw, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade, since the resumption of work, have not been wholly 
satisfactory. There has been a fair accumulation of 
specifications since the beginning of the year on the 
books of some makers, but others complain of a dearth 
of fresh business. On the whole, it cannot be said that 
there is any noted improvement in the industry yet. 
After a national holiday period, it takes a little time for 
business to settle down, but the general feeling is that 
we are on the eve of better times and that most trades 
will benefit. Unfortunately, shipbuilders are not picking 
up many fresh contracts just now, and this has rather a 
bad effect on the steel trade. Black-sheet makers have 
still a fair amount of work on hand, but most of them 
could be doing with more orders, particularly for the 
heavier gauges. Inquiries of late have not been very 


heavy. Prices are practically without change and are 
as follows: Boiler plates, 10/. 108. per ton: ship plates. 
81. 2s. 6d. per ton ; sections, 71. 128. ба. per ton ; and sheets, 


Ft in., 81. 128. 6d. рег ton; all delivered Glasgow stations, 

Malleable Iron Trade.—In the West of Scotland 
malleable iron trade there is little change to report. 
Orders which came to hand during the stoppage were not 
of great tonnage, and further new business is still very 
difficult to pick up. In the steel re-rolling branches 
there is a fair amount doing, but buyers are not very 
inclined to book much ahead, with the result that the most 
profitable use of plant cannot be obtained. Тһе current 
quotations are 101. 5s. per ton for Crown bars, and 
70. 158, per ton for re-rolled steel bars; both delivered 
Glasgow stations. Tho export prices аге 58. and 158. 
per ton less, respectively. 

Scottish Pig-Iron Trade.—The state of affairs in the 
Scottish pig-iron trade has not improved, and the dull 
tone is general. Buyers are not much in evidence, апа 
sales, either оп home or export account, are of small 
dimensions, Inquiries are few. Prices are unchanged 
but have an easier tendency; they are as follow :— 
hematite, 74s. per ton, delivered at the stoel works: 
foundry iron, No. 1, 768. per ton; and Хо. 3, 708. per 
ton, both on trucks at makers' yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, January 14, amounted to 910 tons. Of this 
total, 870 tons went overseas and 40 tons coastwise. 
For the corresponding week of last year, the figures were 
35 tons overseas and 164 tons coastwise, making а total 
shipment of 199 tons. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel. While certain iron and steel sections 
аге experiencing considerable activity, others are only 
engaged at about 50 per cent. capacity. Bulk steel 
manufacture continues brisk as does that of shipbuilding 
requirements, but work at the open-hearth furnaces 
only necessitates plant operating at half pressure. 
Business in finished steel and steel products is slack 
at present, but improvement is anticipated as the 
year progresses. Stainless steel is finding increased 
favour with builders of railway carriages and tramway- 
cars, who are providing а lot of work, both in this class 
of steel and other metal fittings. The demand for 
steel for motor-car production, while keeping individual 
firms busy, shows a decrease on the average of the 
past year or two. ‘This is chiefly on account of the 
slump in the French motor-car industry. Despite в 
reduction in the price of pig-iron, purchasers show no 
inclination to extend the buying movement, which for 
some little time has been decidedly slack. The yearly 
statistics to hand for exports from this district to the 
United States, show an increase both in steel and cutlery. 
In the latter connection, which includes a substantial 
business in safety-razors, blades and blanks, the figure 
has increased fully 50 per cent. over the previous year. 
Sales of best quality small tools on home account 
continue brisk, but the overseas demand is for the 
cheaper goods which come from Germany. The demand 
for garden and agricultural tools continues poor, but 
the seasonal demand is expected to be sufficiently 
substantial to wipe off surplus stocks which accumulated 
owing to the inferior demand last year, consequent on 
the inclement weather. 


South Yorkshire Coal Trade.—The position reveals 
а better tone than that prevailing towards the latter 
end of last year. The demand for washed slacks almost 
absorbs the output, but other slacks continue only 
moderate, despite the reduction in prices enforced on 
account of surpluses at pit heads and on railway sidings. 
The only business in industrial fuel is chiefly with 
buyers insuring against the probable rise in quotations. 
House coal continues to be in steady demand. Business 
in furnace and foundry coke, at reduced rates, continues 
to expand both on overseas and inland account. 
Quotations :—Best branch hand-picked, 278. 6d. to 
298. 6d.; Derbyshire best bright house, 202. 6d. to 
215. 6d.; best house coal, 198. to 208. 6d.; screened 
house coal, 168. to 178. 6d.; screened house nuts, 
158. to 61s.; Yorkshire hards, 148. 64. to 158. 6d.; 
Derbyshire hards, 148. to 158. 6d.; rough slacks, 
8s. 64. to 9s. 6d.; nutty slacks, 6s. to 78.; smalls, 
За. to 4s. ба. 


DIESEL Enaine Users’ ASSOCIATION. — We learn from 
the secretarial statement issued recently by the Diesel 
Engine Users' Association, 19, Cadogan-gardens, London, 
S.W.3, that 47 new members and subscribers have been 
elected during 1927. Тһе total membership of the 
Association, at Ше present time, is 472. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Sales of Cleveland pig iron 
fall short of expectation, but early expansion of business 
is confidently looked for. After the demands of makers 
consuming plant have been satisfied, the quantity of iron 
available for disposal in the open market is not large, 
and fixed quotations are fully maintained. Home needs 
are steadily growing, and sales to Scotland are on а 
better scale, but business with overseas customers 
continues very light. Stocks are low, and as there seems 
little likelihood of early increase of output, further 
withdrawals from stores at makers yards are probable. 
Хо. 1 grade of iron is 678. 64.; Хо. 3 g. m. b., 65a. ; 
Хо. 4 foundry, 648. ; and No. 4 forge, 63s. ва. 


Hematite—Producers of East-Coast hematite iron 
complain that quotations are much below cost of produc- 
tion, Prices, however, are somewhat less weak than they 
have been, and with prospect of rather better home and 
Continental demand, further stiffening of recognised 
market rates is hoped for. Sales of ordinary brands are 
few, but business in iron of special quality is still put 
through on the basis of the quotation for mixed numbers, 
which stands at 704. 


Foreign Ore.— There is continued absence of movement 
in the direction of renewal of negotiations for foreign 
ore contracts. Consumers are well bought to the end of 
June and are not disposed to commit themselves beyond 
that period. Nominally, prices are unchanged, best 
rubio remaining at 21s. c.i.f. Tees. 

Blast-Furnace Coke.—There is just в little more doing 
in furnace coke, but local users are still disinclined to 
tuy forward, though makers suggest that values are more 
likely to advance than otherwise. Parcels are still 
offered on the unprofitable basis of Durham good average 
qualities at 174, 6d., delivered here. 

Manufactured Iron and Steel.—Little news of moment 
is ascertainable concerning finished iron and steel. 
There is rather more doing in shipbuilding material, 
and railmakers have a moderate amount of work in 
hand. Values remain steady. Among the principal 
market quotations аге: Common iron bars, 101. 53. ; 
best bars, 104. 15s. ; double best bars, 11. 54. ; treble 
best bars, III. 158. + packing (parallel), 8.; packing 
(tapered), III.; steel billets (soft), 71. 2s. 6d.; steel 
billets (medium), 71. 128. 64; steel billets (hard), 81. 24. 
êd. ; steel ship plates, 81. 28. ба. ; steel rivets, 11. 10s. ; 
steel angles, 7l. 128. 6d. ; steel joists, 71. 12s. 64. ; heavy 
steel rails, 8. 108. ; and galvanised corrugated sheets, 
II. 24, ба. to 131, 74. ба. 


Сохтваста. —Меватв. William Beardmore and Com- 
pany, Limited, have received ап order from the Crown 
Agents for the Colonies for 4,144 tons of steel rails and 
120 tons of fishplates, the approximate value of which 
order is 35,0001. This material is destined for the 
Kenya and Uganda Railways.—Messrs. The Пе 
Maas" Shipbuilding Company, Slikkerveer, Holland, 
have secured contracts from the Dutch Ministry of 
Public Works for the construetion of two lock gates for 
the Netherlands North Sea Canal, and for the building 
of a mooring pontoon, with bridges, for the Flushing 
harbour works.—The Sudan Government has placed an 
order with Messrs. Ailsa Craig Motor Company, Limited, 
Chiswick, London, W.4, for one of their KM6-type, 
28-36 h.p., six-cylinder marine motors for use іп а pas- 
senger launch. A motor tug, fitted with a similar engine, 
has just been supplied to the Cochin Harbour Department. 


PersonaL.—An agreement has been entered into 
between Messrs. Automatic and Electric Furnaces, 
Limited, Elecfurn Works, North-road, Holloway, Lon- 
don, N.7, and Messrs. Allgemeine Elektricitäts Gesell. 
achaft, Berlin, Germany, whereby this latter company 

now manufacture and sell Wild- Barfield electric 
furnace in Germany, Austria-Hungary, Jugo-Slavia, 
Bulgaria, Turkey, Greece, Rumania, China, Finland, 
and Luxemburg.—Mr. Е. Latham has joined the staff 
of Messrs. The Lands Improvement Company, 58, 
Victoria-street, London, S. W. I, as their permanent 
Wo еуоге--Ме, К. A. Wrigley, Keld, Somerset-avenue, 
y iue, nr. Blackburn, late chief draughtsman for 
“еѕагз, Yates and Thom, Limited, Blackburn, has 
opened à practice as consulting and mechanical engineer. 
ра А. Н. Barker, M. Inst. C. E., of 100, Victoria-street, 
i ndon, S. W. I. has been appointed consulting engineer 
ог the rebuilding scheme of the University of Leeds, 


for which Messrs. Lanchester, Lucas and Lodge are the 
atchitecta, 


о, ENDERS. —We have received from the Department of 
егвева Trade, 35, Old Queen-street, London, S. W. I, 
Particulars of tenders invited by various bodies in the 
del Possessions and in foreign countries. Further 
5. and information relating to these may ђе obtained 
о рена to the Department at the above address, 
8 сеегепсе numbers given below being quoted іп 
а 11 The Town Council of Pretoria, Transvaal, 
iod vi tenders for the supply of 11,500 ft. of 9-ш. 
nie. ameter cast-iron coated pipes, B. S. S., Class D, 
и bu with 7 valves and а quantity of tapers, tees, 
until Р sockets. "Tenders will be received at Pretoria 
рани Е ebruary 16, 1928. Local representation 
12 10 а ly essential. (Ref. No. АХ 5775.)—The specifi- 
MUR. drawings relative to а contract for the con- 
Ші 15 ofa swing bridge over the Raysh el Tewfiki 
Ove — ere now in the possession of the Department of 
Trade. Tenders will be received at Cairo until 


Febrnary 15, 1 , 
ТУ 15, 1928. То igi | 
(Ref. No, AX. 5785.) cal repreeentation is essential 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.— To-night, 
6 p.m., Storey's-gate, S. W.1. Fifth Report of the Steam- 
Nozzles Research Committee. Graduates’ Section : 
Monday, January 23, 6.30 p. m. Cutting Steel and 
Iron with Oxygen," by Mr. С. С. Bainbridge. Friday, 
January 27, 7 p.m. Informal Meeting. “ Applications 
of Electro-Chemical Deposits of Metals to Engineering 
Purposes." Introduced by Mr. С. H. Faris. 


INSTITUTION оғ ELECTRICAL  ENGINEERS.— London 
Students’ Section: To-night, 6.15 p.m., Victoria- 
embankment, W.C.2. “Тһе Three-Cathode Carbon 
Arc," by Dr. Е. C. Fox. North-Eastern Centre : Monday, 
January 23, 7 p.m. Armstrong College, Newcastle-on- 
5 „Large Electric Baking Ovens," by Mr. W. 
Ellerd- Styles. North-Western Centre: Tuesday, Janu- 
ary 24, 7 p.m., Milton Hall, Manchester. Joint Meeting 
with Institution of Poet Office Engineers. 
Applications of Power in the Post Office," by Mr. H. C. 
Gunton. North Midland Centre Tuesday, January 24, 
7.30 p.m., Albert Hall, Cookridge-street, Leeds. Faraday 
Lecture: “ Electricity in the Service of Man,” by Dr. 
S. Z. de Ferranti. 


JUNIOR INSTITUTION оғ ENGINEERS.—To-night, 
7.30 p.m., 39, Victoria-street, S.W.1. “ Steam Accumu- 
lators," by Mr. S. Hopkins. Friday, January 27, 7.30 p.m., 
“ Powdered Fuel for Boiler Firing," by Mr. Е.Н. Allen. 


RovaL IwNsTITUTION.—To-night, 9 p.m., Albemarle- 
street, W. IJ. Photo-Electricity, by Sir W. Bragg. 
Tuesday, January 24, 5.15 p.m. *''Dielectrics for Elec- 
trical Condensers " (Lecture II), by Mr. P. R. Coursey. 
Thursday, January 26, 5.15 p.m. ‘ Unsaturation of 
Carbon Compounds " (Lecture 11), by Professor J. Е. 
Thorpe. 


INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.— 
Southern District : Saturday, January 21, 12 noon, Town 
Hall, Devizes. “Тһе Effect of Gas Liquor on Sewage 
Disposal Work,” by Mr. H. R. Cooper. Yorkshire 
District; Saturday, January 21, 2 p.m., Town Hall, 
Sheffield. “ Report of the Royal Commission on Land 
Dreinage," by Mr. W. J. Hadfield. 


Нотр ASSOCIATION OF ENGINEERS.—Saturday, Janu- 
ary 21, 7.15 p.m., Technical College, Park-street, Hull. 
Lecture. Gyroscopic Aids to Navigation," by Мг 
1. E. Perkin. 


BRADFORD ENGINEERING бостЕТУ.--Мопдау, Janu- 
ary 23, 7.30 p.m., Technical College, Great Horton-road, 
Bradford. Lecture: '' Modern Boiler Setting," by Mr. 
G. Murray. 


INSTITUTION оғ WELDING ENGINEERS.—Monday, 
January 23, 7.30 p.m., Caxton Hall, Westminster, S.W.1. 
" Electric Welding Repairs to Inflated Gasholders,” by 
Мг. A. E. Plumstead. 


Коул: Society оғ ARTs.—Monday, January 28, 
8 p.m., John.street, Adelphi, W.C.2. Cantor Lecture: 
“The Scientific Foundation of the Refining of Petro- 
leum "' (Lecture II), by Dr. A. E. Dunstan. Wednesday, 
January 25, 8 p.m. “ Enamels," by Mr. Н. de Koningh. 


 IusTITUTION oF Civi; ENGINEERS.—Tuesday, Jan. 
чагу 24, 6 p.m., Great George-street, S. W. I. Railway 
and Vehicular Bridge across Vancouver Harbour, B.C. 
(Canada)," bv Mr. A. D. Swan. Manchester and Dis- 
trict Association : Wednesday, January 25, 6.45 p.m., 


Manchester Literary апа Philosophical Society, 
36, George-street, Manchester. Vernon Harcourt 
Lecture: ‘‘ Appliances for Handling Goods in Ports 


and Docks," by Мг. Н. A. Reed. Yorkshire Asso- 
ciation: Thursday, January 26, Hotel Metropole, 
Leeds. The New Ryburn Pipe Line for Wakefield 
Water Works," by Mr. А. С. Beaumont. 


SHEFFIELD METALLURGICAL ASSOCIATION,— Tuesday, 
January 24, 7.90 р.т., 198, West- street, Sheffield. 
* Free Carbon in Steel," by Mr. G. Glenn. 


INSTITUTION оғ ENGINEERS AND SHIPBUILDERS IN 
ScorLAND.— Tuesday, January 24, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow. "Some Notes on Deck 
Supports,” by Mr. W. Н. Carslaw. 


Society or TECHNICAL ENGINEERS.—Birmingham 
Branch: Tuesday, January 24, 7.45 p.m., Queen's Hotel, 
Birmingham, “Scientific Management," by Prof. J. F. 
Rees. 

INSTITUTION оғ LOCOMOTIVE ENGINEERS (LONDON).— 
Thursday, January 26, 6 p.m., Denison House, Vauxhall 
Bridge-road, S. W.1. “Тһе Booster," by Mr. O. V. 8. 
Bulleid. North-Eastern Centre: Friday, January 27, 
7 p.m., Hotel Metropole, Leeds. “ Collapsing Teste of 
Copper Tubes," by Mr. Е. Tomlinson. 


ROYAL AERONAUTICAL SocireTy.—Thuraday, January 


26, 6.30 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. Lecture: “ The Designing of the 
Schneider Trophy Winning Seaplane 8. 5," by Mr. R. Ј. 


Mitchell, Mr. P. A. Ralli, and Captain G. S. Wilkinson. 


NORTH-EAST Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 27, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. ‘Ship Vibration Periods,’ 
by Mr. J. L. Taylor. 


SOCIETY OF CHEMICAL INDUSTRY: CHEMICAL Ем- 
GINEERING GRouP.—Friday, January 27, 6.45 p.m., 
Society of Dyers and Colourists, Dyers' Hall, Dowgate- 
hill, E.C.4. Discussion of Dry Cleaning and Finishing 
Machinery," by Mr. A. I. Hatfield. 


INSTITUTE OF METALS.— Sheffield Local Section : Friday, 
January 27, 7.30 p.m., The University, Sheffield. The 
Metal Aeroplane,” by Mr. J. C. Buchanan, 


* Recent | P 


INSTITUTE Or Ввгивн FouNDRYMEN.— Middlesbrough 
Branch: Friday, January 27, 7.45 p.m., Cleveland 
Technical Institute, 5 Middlesbrough. 
Foundry Costing, by Mr. D. С. Pennington. Scottish 
Branch, Paisley Section : Friday, January 27, 7.45 p. m., 
Technical College, George-street, Paisley. ''Some Notes 
on Continental S oundry Practice," by Mr. J. G. Arnott. 
Newcastle ата District Branch : Saturday, January 28, 
6.15 p.m., Neville Hall, Newcastle-on- Tyne. Ramming 
Moulds by Sandslinger," by Mr. D. Sharpe. 


NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Coal Trade.—Despite the difficulties caused by 
the adoption of & licensing system in regard to importa 
of foreign coal by France, and regulations in Spain com- 
pelling the use of а certain percentage of the native 
product, South Wales, in the past year, made considerable 
rogress towards the recovery of markets lost аз а result 
of the 1926 strike of ФоШегу workers. Shipments of 
coal ав cargo foreign ‘amounted to 22,365,726 tons, 
which was 13,000,000 tons more than in 1926, and 
1,200,000 tons more than in 1925, but 3,000,000 tons 
less than in 1913. The recovery in volume was, however, 
secured by & sacrifice in price. The average value of 
the coal shipped in the past year was 20s. ld. per ton 
f.o.b., which was 8d. less than in the preceding twelve 
months, 38. less than was the case in 1926, and 55. below 
the average for 1924. Compared with 1926, shipmente 
at Cardiff were raised from 12,762,285 tons to 13,921,007 
tons, and at Port Talbot from 1,847,625 tons to 1,967,546 
tons, but at Newport reduced from 3,871,077 tons to 
3,800,445 tons, and at Swansea from 2,702,130 tons to 
2,070,728 tons. Тһе quantity of coal shipped in Decem- 
ber, namely, 1,595,837 tons, was the smallest for any month 
of the year, the check in volume being due to the Christ- 
mas holidays, coupled with shipping delays caused by 
bad weather and wintry conditions, which virtually sus- 
pended loading operations for practically a week. Exports 
in the past week at 429,910 tons, were the highest since 
the end of November, and were 60,000 tons more than was 
the case in the corresponding period of last year. Com- 
pared with the preceding six days, clearances from Cardiff 
were raised from 269,770 tons to 270,540 tons, at N ewport 
from 57,540 tons to 90,230 tons, at Swansea from 32,090 
tons to 35,470 tons, and at Port Talbot from 29,230 tons 
to 29,790 tons, but reduced at Llanelly from 5,900 tons 
to 3,880 tons. Exports to France were raised from 
89,120 tons to 110,910 tons, and to Spain from 19,420 
tons to 20,100 tons. M new business continues 
on quiet lines, most of the collieries are fairly well placed 
for the time being, with clearences on account of contracte 
previously arranged. Supplies of large are ample 
on the basis of 194. to 198. 64. for best Admiralties, but 
smalls and sized coals are scarce, and relatively good 
demand with the best smalls steady at 12s. 6d. to 135. 
and nuts from 188. to 22s. 64. 


Iron and Steel Trades. — Exports of iron and steel goods 
from South Wales in the past week totalled 28,045 tons, 
compared with 11,332 tons in the preceding six days. 
Shipments of black plates and sheets were raised from 
223 tons to 1,829 tons; of galvanised sheets, from 859 
tons to 9,059 tons; and of other iron and steel goods, 
from 2,280 tons to 10,052 tons; but those of tinplate 
were reduced from 7,975 tons to 7,106 tons. 


CONFERENCE ON CABBONISATION.—A conference on car- 
bonisation will be held under the auspices of the joint 
fuel committee of the Society of Chemical Industry, The 
Institution of Gas Engineers, the Coke Oven Managers’ 
Association, and the Institute of Fuel, froin February 21 
to 24 next, at the Midland Institute, and at Queen’s 
College, Birmingham. А large number of papers will 
be discussed, and visits will be paid to the British Indus- 
tries Fair and to the Birmingham Gas Works. Tickets, 
programmes, and further particulars may be obtained 
from the Hon. Secretary, Joint Fuel Committee, Allington 
House, Victoria-street, London, S.W.1. 


OUTPUT OF MARINE MACHINERY FOR THE YEAR 1927,— 
Messrs. David Rowan and Company, Limited, 231, Elliot. 
street, Glasgow, C.3, were the builders of the engines of 
20 vessels, having an aggregate i. h. p. of 49,000.—Doxford 
airless-injection, opposed-piston engines, totalling 61,400 
i.h.p., have been constructed by Messrs. William Doxford 
and Sons, Limited, Pallion Yard, Sunderland, for 10 
motorships. The largest installation is for the quadruple- 
screw M.S. Bermuda; it has an i. h. p. of 15,000.— Nineteen 
sets of steam engines, aggregating 6,720 i.h.p., have been 
built by Messrs. McKie and Baxter, Limited, Copland 
Works, Govan, Glasgow.—Five ships were engined b 
Messrs. John Dickinson and Sons, Limited, Palmer's Hi 
Engine Works, Sunderland. The total output represented 
14,090 i.h.p.—The total shaft horse-power of the marine 
turbines and gearing constructed by Messrs. The Parsons 
Marine Steam Turbine Company, Limited, Turbinia 
Works, Wallsend-on-Tyne, amounted to 65,500.—The 
output of marine propelling machinery of the Central 
Marine Engine Works, West Hartlepool, comprised 17 
sete having a total i.h.p. of 55,270.—At their Neptune 
Engine Works, Walker-on-Tyne, Mossrs. Swan, Hunter 
and Wigham Richardson, Limited, constructed the 
propelling machinery for 10 ships. This production 
represents а total of 23,800 i.h.p.—Messrs. The Shields 
Engineering and Dry Dock Company, Limited, North 
Shields, have completed one set of 800-i.h.p., triple- 
expansion engines.—The total i.h.p. of the machine 
for eight veesels, constructed by Messrs. The Wallsend 
Slipway апа Engineering Company, Limited, is 
36,270. They have also supplied oil-burning installa- 
tions, for marine and land purposes, representing 
350,792 i. h. p. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
sad ші, по der eder publications“ boarine 
zomewhat similar titles. 

| * ENGINEERING,” WESTRAND, 

ADDRESS LONDON. 
TELEPHONE NumMBERS—3663 and 8598 GERRARD. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post 


free, at the following rates, for twelve months, payable 
in advance :— 
For the United Kingdom ........................ £3 5 0 
For Canada— 
Thin paper copies ........................ £218 6 
Thick paper copies. . . . ...... .. £3 3 0 
For all other places abroad 
Thin paper copies ........................ £3 3 0 
Thick paper copies. .. .. .... £3 7 6 


Foreign and Colonial subscribers receiving шсош- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent's name and address. 


„Мер foreign eubecriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained, 
on application. The pages are 12 in. deep and 9 in., 
wide, divisible into four columns of 2} in. in width. 
Seria] advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. | 


TIME POR RECEIPT OP ADVERTISEMENTS. 


Aüvertisements intended for insertion in the 
current week's issue must be delivered not 
later than First Post on Thursday. In con- 
sequence of the necessity of going to press 
early with a portion of the edition, alterations 
for standing advertisements should be received 
10 days previous to the day of publication. 


All accounts are payable to “ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


AGENTS FOR ^ ENGINEERING." 


AUSTRALIA: Gordon and Gotch, Limited, Melbourne; Sydney ; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney, 
N.S.W. T. Willmett and Company, Townsville, North 
Qneensland. W. C. Rigby, Adelaide, South Australia. 
Melville and Mullen, Melbourne, Victoria. 

BELGIUM, Brussels : E. F. Satchell, 86, Rue du Tabelllon. 

Саната, Toronto, Ont.: Wm. Dawson and Sons, Limited, 
87, Queen-street, East. 

мш John Menzies and Company, Limited, Rose-street. 

МЕ Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 
ic advertisements, Office de Publications Commerciales, 
67, Rue Montmartre, Paris (2e). 


геми. Hermann Н. Fromm, Lützowstrasse 84, Berlin, 


си, Willlam Love, 221, Argyle-street. John Menzies and 

| mpany, Limited, West Nile-street. 

NDIA. Calcutta: Thaeker, Spink and Company. 

i Bombay: Thacker and Company, Limited. 

TALY: U. Hoepli, Milan. Anonima Libraria Italiana, Torino, 
and any post office. 


5 Maruzen Company, Limited, and all branches. 


Мі 001: Mrs. Taylor, Landing Stages. 
Ка John Heywood, Limited, 143, Deansgate. 
ALAND; Gord 
Auckland and Christch RE Gotch, Limited, Wellington, 


Ши Cammermeyer's Boghandel, Cari Johans Gade, 


R е 

ital H. А. Kramar and боп, Limited. 
U Central News Agency, Limited. Head Office— 
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THE ECONOMICS’ OF SECURITY. 


Іт is а common practice of critics and historians 
to compare the conditions of human existence in 
some remote period with those of to-day. The 
result is almost invariably to the former’s disadvan- 
tage. Though such comparisons may on the whole 
be true enough, they suffer under the disadvan- 
tage that those who make them have had practical 
experience of present conditions, and no experi- 
ence, other than the most theoretical, of other 
ages. There is, moreover, considerable difficulty 
in discovering what existence in those times was 
like and, in spite of, or even because of, the vast 
amount of written evidence that is available about 
the present period, it may be doubted whether 
posterity will be much better off. Both history and 
fiction tend to concentrate on the high lights which, 
in real life, only stand out in greater relief because 
of the vast areas of shadow which surround them. 

For instance, the student of one hundred years 
hence, reading about the floods of 1928 in the dusty 
files of the British Museum, might be forgiven for 
supposing, not only that the loss of life and material 
damage were more widespread than was actually 
the case, but that these unfortunate occurrences 
were the result of criminal negligence on the part of 
certain authorities, instead of in fact being due to 
a most unusual combination of circumstances. 1% 
is true that such a combination could have been, 
and can now be, guarded against. so that to that 
extent there has been neglect. But to do so would 
necessitate a huge expenditure which, it may well 
be argued, cannot be economically Justified. On 
the other hand, such flooding as occurs each winter 
should be dealt with, though even in grappling with 
this smaller problem a word of warning must be 
uttered against doing anything rash. This is the 
more necessary, since those who have been blamed 
for, or who have been affected Бу, what has recently 
occurred are not, like our hvpothetical student, in 
the happy position of being able to examine the 
situation in its true perspective. As a result, there 
is a tendency evident to press for ‘schemes which. 
while they will at best ensure against a state of 


things that only occurs at long intervals, will at systems, which these stations serve. 
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worst upset the day-by-day navigation of our prin- 
cipal river, and so adversely affect London's trade. 
In either event, they will necessitate the expenditure 
of large sums of money, for which even posterity 
may find it difficult to discover the justification. 
From every point of view, therefore, it will be 
advisable to hasten slowly. 

What has recently happened in London is, how- 
ever, only an illustration of a much greater problem, 
with which it may be profitable to deal on broad 
lines. It is a problem which, like во many of those 
which we are trving to solve to-day, is imposed by 
the conditions under which we live, and, in this 
country at least, by the demand that our existence 
shall remain undisturbed by anything unusual. 
In other words, life must go like clockwork. It is 
a state of mind, which finds а minor breakdown on 
а Tube railway а more important world-event than 
an earthquake in Japan. Аб first sight, to attempt 
to achieve an easy life seems neither an unpleasant, 
nor an unethical ideal. 1f we can so arrange 
matters that we make our worldly pilgrimage 
without being hampered by an undue proportion 
of those ills the flesh is heir to, theoretically we 
should be in а position to perform our daily 
tasks more efficiently, and thus do our full 
share towards the general amelioration of existence. 
There is a good deal of truth in this contention. 
For it cannot be denied, in spite of instances 
to the contrary, that a man works better when he 
does not go in constant fear of starvation and 
when his labours are performed under pleasant 
conditions. But there is а limit to this as to every- 
thing, and that limit is reached when & more 
comfortable existence or higher efficiency can only 
be obtained as the result of effort or expenditure, 
which аге altogether out of proportion to the 
results. 

We may illustrate this thesis by reference to 
engineering practice, which is, after all, a not un- 
important factor in present-day existence. Speed 
is а desirable factor in trans-oceanic travel. But 
every marine engineer knows that to obtain each 
extra knot of speed the horse-power must not be 
increased directly, but as some higher and ever 
higher power. However desirable therefore it may 
be to reduce the journey time between London and 
New York, finance and engineering, not to speak of 
personal comfort, impose an almost inexorable limit 
on any great reduction on the time occupied by the 
voyage to-day. 

Again, we rightly pride ourselves on the efficiency 
of our public services. That pride is often exhibited 
in the cry that goes up when failures of water, 
gas, or electricity supplies occur, as they must 
inevitably occur, from time to time. But it is too 
often forgotten, even by engineers, that such con- 
tinuity as has been attained is costly, and that the 
necessary expenditure to secure it in a higher degree, 
far from being wise, may be highly uneconomic. This 
will be obvious if we consider certain aspects of 
electrical engineering practice. Electricity, unlike 
gas or water, cannot be stored, but like them it 
must be immediately available to the consumer. The 
result is that much ingenious equipment has been 
devised to ensure that, as far as is humanly 
possible, no consumer shall in any event be deprived 
of the energy he requires for lighting, power or 
other purposes. In fact, the consumer in this 
country is seldom so deprived. That result is, 
however, not achieved without cost, nor without 
complication. In power stations, for instance, there 
is not only a duplication of the main generating 
plant, but an intricate array of auxiliaries, the 
object of which is to ensure that under no possible 
combination of circumstances shall the station be 
shut down. Duplicate steam ranges, alternative 
drives for feed pumps, and house turbines are the 
currency of modern power station practice, and are 
all an indication that the undertakers realise their 
responsibility to the public. It would be interesting, 
nevertheless, to have an actuarial statement as to 
the financial effect of the expenditure, which these 
refinements represent, this statement being directed 
to show whether the premium thus paid bears its 
true relationship to the incidence of the risk insured. 

The same determination to secure continuity is 
to be found on the transmission and distribution 
For many 
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reasons these systems are erected as if it were 
intended that they should last for ever and 
never fail. They аге encompassed about with 
guards and protective devices, whose object is 
to ensure both the safety of the public and, 
88 near as possible, an absolute continuity of 
supply. But here again it may be questioned whether 
the premiums paid to insure against these risks are 
not excessive, and whether absolute security is an 
ideal, which economically, it would be wise not to 
attempt to attain. These are questions, which the 
demand for cheap electricity in rural areas is 
forcing on the attention of engineers. It is obvious 
that to reduce the price to the consumer the first 
cost of the installation must be cut down and this, 
it seems clear, can only be done if those concerned 
will be content with а lower grade of service and а 
less complete degree of protection. This may ђе 
repugnant to those whose characteristic it is not 
to be content with anything short of the best. On 
the other hand, there must be many consumers who 
would sooner have a supply on 330 days of the year 
rather than none at all and who, for the same reason, 
would cheerfully run the risk of an occasional 
accident. 

Apart from these considerations, recent meteoro- 
logical conditions provide an ironical comment on 
the attempts that have been made to obtain abso- 
lute continuity of supply. Like those which caused 
the floods in London, these conditions were almost 
unprecedented. In the outer metropolitan area 
icicles formed on the uppermost conductor of certain 
overhead transmission systems .and, gradually 
growing, came into contact with one of the wires 
below. This caused the protective devices to 
operate, and interrupted the supply. Meanwhile, 
the icicle had melted. Supply was resumed when 
the switches were replaced, only for the above cycle 
of operations to be repeated again and again to the 
bewilderment of the engineers and the annoyance 
of the consumers, who did not appreciate the 
benefits of а supply at so low а frequency. In 
another area salt spray, driven in by the gale, coated 
the insulators and caused earths, while in a third, 
sleet led to similar trouble to that caused by the 
icicles. It is not improbable that all these dis- 
quieting phenomena could be guarded against, 
but in the British climate they are not likely to be of 
frequent occurrence. It may well be argued, therefore, 
that too much time and money should not be spent 
in guarding against them. In fact, speaking quite 
generally, it may be said that the time has come 
when it would be advisable to consider how electrical 
systems can be simplified rather than further 
complicated, and such an investigation might not 
unprofitably be extended to some other branches of 
engineering. 

here is the more reason for this since in these 
other branches, perhaps because matters have 
not gone so far as in electrical work, there is an 
increasing tendency to complication. This is 
encouraged by a natural desire to reduce labour 
costs. The fundamental disadvantage of automatic 
apparatus is, however, that at best it can only deal 
with the foreseen. In considering to what extent the 
use of such apparatus should be adopted, therefore, 
the number of times it will be called upon to operate 
should be taken as a criterion and carefully weighed 
against the cost of its installation. In more cases 
than might be supposed it will probably be found 
worth while not to use it. For efficient operation 
is one thing and misplaced ingenuity another; and 
since the latter in the long run means unremunerative 
expenditure, it would be well to resist the temptation 
to display it too lavishly. 


POWER ALCOHOL FROM VEGETABLE 
WASTES. 


To a greater or a less extent all countries are 
showing an increased anxiety about their fuel 
supplies. The fundamental reason, common to 
them all, is that fuel as at present used is almost 
entirely mineral substance or product, which ulti- 
mately must get increasingly scarcer, dearer and 
more difficult to procure. In some countries their 
distance from sources of supply already makes fuels 
dear. Others, such as our own, have to import most 
of their liquid fuel, and see serious financial and 
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other disadvantages in the necessity. All of them 
would be glad if they could produce their liquid fuel 
for themselves, and would welcome the possibility 
of being able to grow it or, best of all, to derive it 
from the wastes of what they grow already. Investi- 
gations along all these lines are everywhere in 
progress, with varying prospects of ultimate tech- 
nical and economical success ; but up to now, least 
seems to have been done on the problems involved 
in the economical production of alcohol from 
vegetable wastes. These problems, indeed, аге 
perhaps the most difficult of the many which the 
fuel industries are facing, but their successful 
solution would mean & more general and permanent 
result than can be expected from work in other 
directions. 

A special interest is therefore to be found in the 
Fourth Memorandum on Fuel for Motor Transport 
which has just been published for the Fuel Research 
Board of the Department of Scientific and Industrial 
Research, dealing in particular with Power Alcohol 
from Grasses, Straws, and Waste Vegetable Mate- 
rials [H.M. Stationery Office, 9d. net]. While it 
records definite progress in an important branch 
of the Board's work on liquid fuels, it continues the 
wise tradition of cautious and conservative conclu- 
sions which has characterised the Board's utterances 
since it was first formed under the direction of Sir 
George Beilby. Іп describing а simplified process 
which has been devised as the result of Dr. A. C. 
Thaysen's experiments for the Board at the Bacterio- 
logical Laboratory of the Royal Naval Cordite 
Factory, the report expresses clearly the conditions 
without which the method cannot be of practical 
value, and no one is likely to be misled into conceiv- 
ing à premature or exaggerated notion of its pros- 
pects. It is not clear, however, to what extent the 
scope of the enquiry has been restricted with the 
object of avoiding the risk of unproductive work, 
nor how far the possibility of wider results might be 
enlarged if such restriction, should it in fact exist, 
were relaxed. Тће subject is of too great importance 
from the national point of view for these doubts to 
be satisfactory, least of all to the engineering trades, 
to which the assurance of cheap power is of funda- 
mental importance. It may, therefore, be worth 
while to consider in outline what this report 
discloses, and to indicate one respect in which what 
appears to be the Board's present policy seems to 
call for reconsideration. 

In recent years the subject of industrial alcohol 
was first considered in this country by а Depart- 
mental Committee, which concluded in effect that 
the matter should be delayed until petrol became 
dear enough to give alcohol a chance of competing. 
Such а conclusion was possibly appropriate to 
the circumstances of the times, but it does not meet 
the present situation. While alcohol was used in- 
dustrially mainly by the chemical trades, it could 
possibly command a relatively high price, though 
the provision of cheap alcohol had been an impor- 
tant factor in developing the great German chemical 
industries. Its use as & fuel, on the other hand, 
at a high price can only ђе a last resort. One of the 
more conspicuous errors of the Coal Commission 
of 1925 was that it included an enhanced price 
among the circumstances on which it relied for a 
remedy, and failed to realise in its proper perspective 
the fact that dearer coal would be a misfortune 
alike for the coal industry as & whole and for the 
industries which depend on it. The acceptance of 
а high price as the basis of an industry in power 
alcohol, from whatever source it may be prepared, 
can only be а sound policy when all means of 
producing it have been tried sufficiently to show that 
the cost cannot be reduced. It is too early to judge 
how far the cost of synthetio fuels will operate to 
limit the price of alcohol derived from vegetable 
sources. бо far as this country is concerned, the 
Fuel Research Board has already concluded that 
the synthetic production of alcohol from calcium 
carbide or from the ethylene of gas plant and coke 
ovens is not likely to be possible on a commercial 
scale, though conceivably the carbide process might 
be economically practicable in parts of the Empire 
which have water power or cheap electricity. Except 
for the cheap production of methyl alcohol, а 
substance which as а fuel has other disadvantages 
than its low calorific value, the preparation of liquid 
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fuels by а catalytic treatment of either coal or water 
gas with hydrogen at high temperatures and pres- 
sures has not yet reached the stage of large scale 
production. The same must at present be said of 
low-temperature methods of carbonising coal; 
and most, or all, of these processes are dependent on 
coal, and can be used to advantage only where 
and for so long as it is cheap and abundant. The 
aspiration for cheap alcohol is interpreted wrongly 
if it is confined to the wish to provide a substitute 
for other liquid fuels when they have become dearer, 
Experience as well as theory shows that industrial 
and economic progress must depend up to a limit, 
which is far from having been reached, on the amount 
of power at the disposal of industry, whether for 
the purpose of manufacture or of transport. The 
more it has to spend in providing this power, the less 
it will have left for other purposes, and the hopes 
formed in regard to alcohol will be disappointed 
grievously if its price has to follow the upward 
course which the price of mineral fuels must ulti- 
mately take. 

The best known of the innumerable sources of 
alcohol are the plants and vegetable products which 
contain sugar or starch and can yield alcohol by 
fermentation. In this country there seems to be no 
possibility of producing alcohol in any considerable 
quantities from such material, owing partly to 
insufficient acreage, partly to the cost of cultivating, 
harvesting and manufacture, and partly to the 
fact that the most suitable materials are also 
important foodstuffs. In many other parts of the 
Empire there is no scarcity of land, and a greater 
choice of suitable crops, which to some extent are 
being investigated on the spot in order to ascertain 
how far they can avoid the difficulties of cost. 
Apart, however, from raw materials rich in sugar 
or starch, it is possible to produce alcohol from the 
cellulose of plants, and the present report is con- 
cerned mainly with methods of doing so. In the 
laboratory the conversion can be made by direct 
fermentation, though as yet organisms able to effect 
it continuously have not been isolated. The cellu- 
lose of plants, however, contains in round figures 
some 50 per cent. of substances which differ from 
true cellulose both in their chemical composition 
and in their behaviour to micro-organisms ; and 
when hydrolysed by dilute acids something under 
half of these substances can be converted into others 
having similar reactions to those of sugar, and 
yielding something like & third of their weight in 
the form of alcohol with a little acetone when 
fermented with а suitable organism. "The research 
with which the present report deals was concerned 
with studying this process, and among other 
results showed how it could be conducted without 
the expense and inconvenience of treatment under 
pressure, which previously had been necessary. 
It was found, in fact, that by a preliminary steeping 
of the chopped-up raw material (straw) in dilute 
acid enough acid was absorbed to enable the 
material, after the excess liquid had been squeezed 
out, to undergo complete hydrolysis under the 
action of steam at atmospheric pressure, which 
served also to sterilise the mash from other organisms 
and therefore to ensure a pure fermentation. Experi- 
ments оп а semi-technical scale (about 1 cwt. lots) 
bore out these results, and, indeed, presumably 
through more thorough and uniform steeping, 
gave invariably а somewhat higher yield of fer- 
mentable material. It remains therefore to con- 
struct full-size plants on the simplified lines which 
are now possible, and to &pply them on the spot 
to the various crops and in the various parts of the 
Empire that are thought most promising for the 


purpose. 

The possibility which may be disclosed in this 
way of obtaining economically practicable results 
by successively hydrolysing and fermenting 4 
fraction of the cellulosic wastes is doubtless an 
important advance. It does not seem, however, 
to reduce the desirability of making a sufficient 
attempt to work out what the report describes as 
the ideal process, in which the main constituents of 
the cellulose, either all together or separately, 
would be converted straight away into alcohol by 
biological means, and the complications and cost of 
hydrolysis avoided. The report states that the 
search for a suitable organism might involve years 
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CONCRETE IN THE LABORATORY. 


Tures is probably no material used in construc- 
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of unproductive work, and would involve dealing | 4-5 рег cent. by washing, appeared to have по Ш 
with materials of which the chemistry is little 
understood. For this reason it was thought desirable 
to attempt in the first instance to evolve a combined 
process of hydrolysis followed by fermentation, and 
on similar grounds to restrict the hydrolysis to 
dilute acids, affecting а smaller fraction of the 
material, instead of courting the difficulties involved 
in the use of concentrated acids, by which а larger 
fraction could be hydrolysed. There seems no 
reason to doubt that this decision was wise, if the 
purpose in view was to obtain the earliest, possible 
result. To obtain abundant supplies of alcohol іп 
a large number of centres throughout the Empire 
seems, however, an object of such ultimate import- 
ance as to deserve consideration apart Кош“ the 
prospect of immediate results. Тһе risk of unpro- 
ductive work might well be undertaken if there was 
a chance of discovering the bacteriolytic agent of 
which the existence seems already known. The pre- 
sent, position of the problem, as described in the re- 
port, seems to point to а shortage of fundamental 
chemical and bacteriological knowledge. 
cussions of the function of scientific research it is 
common ground that it must often address itself to 
the bare search for new knowledge, and for the time 
being disclaim any attempt to attack technica] pro- 
blems. Nature’s own version of the old nurse’s maxim 
seems sometimes to be that “ them as asks for tech- 
nical results shan’t have them, and them as don’t 
ask for enlarged knowledge don’t want technical re- 
sults.” It is for those who are familiar with the 
‘sciences involved in the bacteriolysis of vegetable 
wastes to say whether in their view pure research 
in these sciences is not necessary as a condition pre- 
cedent to being in а position to attack the problem 
rationally with the best prospect of success. It may 
well be that for the time being the attack on the 
technical problem of the bacteriolysis and subse- 
quent alcoholic fermentation of cellulose should be 
suspended, as offering no sufficient prospect of 
reasonably early results. More evidence than is 
given in the report seems, however, to be necessary 
if at the same time pure researches are not instituted, 
which may ultimately enable the problem to be 
attacked with a prospect of success. 


effect on compressive tests made at twenty-eight 
days and one year at the University of Kentucky. 
Tests made by the Iowa State Highway Commis- 
віопегв on the effects of shale showed that any but 
very small amounts were deleterious; and that the 
effects of rotten stone in the aggregate, though 
influencing strength less than the shale, is very 
objectionable, disintegrating under road traffic, 
more than 3 per cent. by weight resulting in a 
bad surface after one or two years. An important 
enquiry undertaken at the University of California 
upon the flow of concrete under continuous compres- 
sive stress shows that plastic deformation which 
occurs with time is greater for lean mixes than for 
rich, and greater for dry specimens than for wet 
ones. Air-dry specimens continue to flow over а 
longer period than those kept wet. A somewhat 
similar study of the effect of age on plastic flow is 
being continued at the Ohio State University. 
With respect to the effects of jigging the Univer- 
sity of California has tested some 800 specimens 
and find that with good grading of the aggregate 
there is а marked increase of strength, but that 
with faulty grading there may be a decrease due to 
separation, large pieces coming to the top. With 
an ideal mixture there may be one hundred per cent. 
of increase over that of the unjigged concrete. At 
the same laboratory, enquiries into the modulus 
of elasticity and Poisson's ratio appear to show that 
both these quantities increase with age, and that 
Poisson's ratio 18 greater for low stresses than for 
high. Within ages во far studied, it ranges from 
0-10 to 0-24. The University of Wisconsin find, 
amongst other things, that the results of transverse 
strength teste on concrete show & variation of but 
one-third that disclosed by compressive tests. 
Tension teste conducted at the University of Mary- 
land show that for mortars and concretes less than 
90 days old, the ratio of tensile and compressive 
results is practically the same, though varying 
with age from fifteen to twenty per cent.—beyond 
90 days the ratio remained constant at 8 per cent. 
Studies are proceeding at three laboratories on the 
volumetric changes in concrete, but the results are 
as yet scanty. The above specified studies relate 
to concrete as such, but other studies are in hand 
with special reference to reinforced concrete, and 
to the use of concrete as a material for strengthening 
wasted steel structures. Other enquiries are im- 
minent. 
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The paper of Professor Gilkey, making the third 
of the papers under review, gives а resumé of what 
ће conceives is yet to be done in the study of coarse 
aggregates for concrete. Attention is directed to 
the common view that the strength of concrete 18 
essentially the strength of its mortar, the coarse 
aggregate but little affecting this. The Colorado 
teste traverse this view, as it was found that the 
mortar is commonly from 10 per cent. to 20 per cent. 
stronger than the concrete of which the mortar 18 
a part, in some cases 50 per cent. stronger. Reasons 
are suggested as accounting for this lack of homo- 
geneity ” seems, perhaps to be the most acceptable. 
The stresses developed in the mortar of concrete, 
with large aggregate, are probably more complex 
and destructive, due to presence of the aggregate 
inducing localised stresses of large amounts affecting 
considerable areas. Тће difference in strength 
appears to be less as the large aggregate is reduced 
in size, the enquiry being extended to include the 
consideration of small aggregate and sand, similar 
results become apparent. The general question of 
coarse aggregates has indeed been studied by 
Professor Gilkey from various points of view. The 
whole question dealt with in these papers is, it will 
be seen, very involved, almost hopeless in its com- 
plexity, and to make the study practicable, it 
would seem to be wise—even necessary—to elimi- 
nate those items, having but little bearing on the 
result. The enquiry will perhaps render this 
possible by showing us what may be thought of 
negligible importance. In this review of work done, 
or in hand, much that is of interest, or is suggestive, 
has been passed over, but appreciative acknow- 
ledgment should be given of the endeavour made 
to advance the business of concrete making by 
practice based on knowledge. There are both advan- 
tages and disadvantages in the American method 
of harnessing so many to pull together at the stub- 
born roots of knowledge. There is a difficulty 
in securing а real unity of effort, and the tendency 
with large resources of power available is to attempt 
too much. The greatest refinement in concrete 
design is not necessary, but given a sufficient 
working knowledge, it is recognised that effort 
may, perhaps, be as wisely directed to securing a 
good result in the field. Much of the trouble 
which has been experienced in concrete work has 
arisen from palpably bad design and faulty work, 
from too hurried execution, incautious striking of 
forms, and so on, that is by the violation of principles 


tion which has been the subject of such close enquiry 
by 80 many investigators scattered over the world, 
ав concrete, whether plain, or reinforced with steel. 
In this country we have not been idle, but it may 
be conceded that in the study of concrete we have 
been outstripped by our cousins in the western 
hemisphere. Comparative freedom from mishaps 
may, perhaps, have something to do with our 
attitude towards more exhaustive work of this 
nature, but we are always willing to learn. In 
papers submitted to the twenty-third Annual 
Congress of the American Concrete Institute, held 
in the early part of last year, there were two impor- 
tant reports of committees and a paper by Herbert 
| a Gilkey, which are worthy of much attention. In 
‘Nese an attempt was made to derive order from 
very chaos of variables—a most complicated and 
confusing study. Involved as this enquiry is, there 
Yet appear to emerge certain conclusions, in some 
а tentative only, of much importance. The 
t of the reports (E. 3) states that two question- 
naires were sent to 209 testing laboratories—com- 
iind governmental, railroad, highway, and to 
eni attached to the universities. Summaries of 
replies received make up the greater part of the 
report. The field covered was wide and relates 
18 ments, aggregates, water, and to concretes, 
edi reinforced, their physical properties, 
bilit of working, workability, curing, permea- 
Су, strength, durability, and the effects of jig- 
' г: and of haulage over long distances. 
| Men undermentioned conclusions submitted by 
| чар us Investigators are of interest. А study of 
| ind 5 and mortars on the extent of changes 
time crease or decrease іп magnitude with lapse of 
fs 1 out at the University of Michigan, on 
change wi pieces, showed no decrease of volume 
t with changes in moisture over a period of 
years, A dirty stone as aggregate, which lost 


already well understood, though sometimes slighted 
by men in a hurry. As time and tide wait for no 
man, neither will natural law governing processes 
brook restraint. 


Aggregates form the subject of the second report 
referred to (E.5), the committee in this issue being 
prepared to deal only with gravel and crushed stone, 
making, however, а progress report on slags. The 
enquiry into aggregates has been proceeding for 
many years, but more particularly with respect to 
the properties of the concrete resulting, and in a 
lesser degree covering the properties of individual 
particles. With regard to gravels, researches have, 
however, been carried out on hardness, strength and 
resistance to abrasion. The report consists largely, 
it must be admitted, of a statement of the difficulties 
peculiar to the enquiry, but specific information is 
given in the appendices, in the form of diagrams 
relating to wear, crushing resistance, specific gravity, 
absorption and other properties. Crushed stone 
aggregate being examined, it is advanced that the 
crushing strength of stone used being seldom less 
than that of the strongest concrete, it would seem 
that if the stone is at least equal to that desired 
in the concrete, stone strength need not be con- 
sidered. Among other points brought out is that 
respecting permeability. -Professor Withey, of 
the University of Wisconsin, has shown that no 
matter what kind of coarse aggregate is used, there 
is a fairly definite relation between permeability 
and crushing strength; properly cured broken stone 
concrete of plastic consistency is said by him to be 
impermeable when the crushing strength is 2,500 Ib. 
per square inch. This confident statement would, 
perhaps, be questioned by some. With respect to 
slag aggregate, the results so far seem to be negli- 
gible. One feature of this particular enquiry is 
that sources of information covering some 70 
characteristics of the material have been examined 
by the committee, which, it is not surprising to 
learn, asks for an extension of time in which to 
conclude their labours. 


NOTES. 


Tux DETECTION or STRAIN IN STEEL. 


The presence of slight permanent strain in & piece 
of steel is very difficult to detect, even under the 
microscope. Ав, however, the matter is of impor- 
tance to designers and users of metals generally, 
various more or less indirect methods of determin- 
ing the location and direction of the strain in de- 
formed materials have been put forward, from time 
to time, by engineers, metallurgista, chemists and 
physicists. À method which has given encouraging 
results is the special etching process originated by 
Dr. A. Fry, of Essen. This process, in its present 
stage of development, furnishes somewhat erratic 
resulte, nevertheless it gives some promise of even- 
tually becoming applicable to practical everyday 
use. The method consists essentially in annealing 
the steel specimen at а low temperature for a short 
time. This is followed by а more or less prolonged 
immersion in an acid solution of copper chloride. 
The preferential attack, by the solution, of per- 
manently deformed material is responsible for the 
production of strain-etch figures on the surface of 
the specimen. This particular branch of scientific 
metallurgy has been the subject of extensive research 
at Birmingham University, and the results of various 
investigations have been published in our columns 
on several occasions. One of the principal points 
brought out during the researches is that the process 
has limitations, the chief one being that while 
some mild steels yield strain-etch markings, others, 
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apparently of similar composition and structure, 
give negative results. This fact was stated definitely 
by Dr. J. D. Jevons, in an article which appeared 
on page 155 of our issue of February 11, 1927, and 
18 reiterated by Mr. Е. W. Fell, іп a recent Carnegie 
Scholarship Memoir of the Iron and Steel Institute, 
entitled ~ Strain in Steel.“ Mr. Fell is, however, 
of the opinion that the initial heat-treated condition 
of the steel, before straining, is of importance. He 
shows, for instance, that no strain markings were 
observed on strain-etching mild steel, which, prior 
to deformation by cold-work, had been quenched 
from above 700 deg. C. This leads to the question 
of the amount of tempering necessary, before 
deformation, to bring about the appearance of strain 
markings. Mr. Fell found that, provided the tem- 
pering temperature, prior to the application of 
strain, was above 500 deg. C., strain-etching revealed 
markings on the surface of the material. Tempering 
аб lower temperatures yielded negative results. 
The author also established that mild steel, annealed 
before straining, appeared to show strain figures less 
distinctly than steel correspondingly strained in 
the condition as received or when normalised. 
Some interesting photographs are reproduced in 
the memoir depicting the strain figures obtained in 
mild-steel sheet as a result of penetration by rifle 
bullets fired at different velocities. Мг. Кез 
aim has been to broaden and extend the application 
of special-etching method for the detection of strain 
in mild steel. Much of his work constitutes а 
confirmation of previous investigations; on the 
other hand several of his observations will be wel- 
comed aa they bring new light to bear upon a difficult 
subject. 
: STANDARD CORROSION TESTS. 

The problems involved in the framing of a series 
of standard tests for ascertaining the corrosion- 
resisting properties of materials were dealt with 
at some length by Dr. G. D. Bengough in an 
address given before the London Local Section 
of the Institute of Metals on January 12 last. 
Referring to standard corrosion tests in general, 
Dr. Bengough stated that, firstly, the tests should 
not be of too long duration ; an accelerated corrosion 
test, lasting perhaps two or three weeks, should 
give the desired information. Тһе second condition 
was that the tests should be easily reproducible, 
i.e., identical results should be obtainable at 
different times in different laboratories. In the 
third place the tests should be relatively simple 
to operate in order that they might become part 
of the general routine of an industrial laboratory. 
Lastly, the tests should be readily interpretable. 
АП these conditions were very difficult to meet, 
and the question was further complicated by the 
fact that modern industry would demand a great 
variety of individual standard tests. 16 would be 
necessary, for instance, to standardise the method 
of ascertaining the amount of metal corroding in 
a given time. Again, & uniform method о! 
determining the extent of pitting and discoloration 
· would have to be devised. Furthermore, in order 
to obtain strictly reproducible results, all the factors 
influencing corrosion would have to be kept 
constant. Corrosion was mainly governed by 
such factors as the prevailing temperature, the 
pressure of the oxygen, the hydrogen-ion con- 
centration, the rate and distribution of the oxygen 
supply, the nature and distribution of the corrosion 
products, the conductivity of the corroding liquid, 
the metal-ion concentration, the electrical рго- 
perties of the metal, particularly the electrode 
potential, and the state of aggregation and the 
chemical reactivity of the metal. Some of these 
factors were easy to control others could only be 
partially controlled, while others again were quite 
uncontrollable. Which of these factors became 
important depended largely on the nature of 
the test. It might happen that, under certain 
conditions, one factor became the dominant or 
controlling factor, and that variations in the others 
had no great influence. Again, conditions during 
a test might vary. At the commencement of the 
experiment the rate and distribution of the oxygen 
supply, for example, might be the dominant factor ; 
Inter on, during the test, the accumulation of the 
| годе of corrosion might be such as to render 
all other factors unimportant. Taking everything 
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into consideration, it was quite clear that at the 
present moment it was not possible to frame 
standard tests which could be generally adopted. 
The research work which it would be necessary 
to carry out before such tests could be laid down 
would have to be conducted with much greater 
accuracy than was usually considered sufficient 
by many investigators. 


THE PANAMA CANAL. 


A succinct and well-conceived account of the 
construction and subsequent working of the Panama 
Canal was given by Mr. J. F. Stevens in his presi- 
dential address to the American Society of Civil 
Engineers, in July last. This discourse, which was 
reproduced in ENGINEERING, on page 250, vol. cxxiv, 
relates how the original difficulties connected with 
the construction of the undertaking were overcome, 
and concludes by quoting statistics which indicate, 
not only that the operation of the canal is proceeding 
smoothly and efficiently, but that the volume of traffic 
is steadily increasing. The growing importance of 
the highway is fully confirmed in the recently-issued 
Annual Report of the Governor of the Panama 
Canal. During the fiscal year ending June 30, 1927, 
the period covered by the Report, a total of 5,475 
commercial vessels passed through the canal. This 
figure constitutes a record, and the net tonnage of 
the vessels, and the volume of the cargo carried, 
also exceeded those of any preceding year. Further- 
more, vessels were handled both during transit and 
at the terminal ports with great promptness, and no 
delays occurred. Тһе cargo tonnage carried under 
the United States flag was approximately 55 per 
cent. of the total, while that carried by British 
ships was 23 per cent. Тһе total net revenue of the 
undertaking amounted to well over 18 million 
dollars, a substantial increase over the figure for 
the previous year. Some landslides into the canal 
occurred during the period under review, causing 
partial obstruction without, however, interrupting 
traffic. Some 5,638,000 cubic yards of earth and 
rock were removed, by dredging, from the bed of 
the canal and from the harbours and port approaches. 
Electric power for the operation of the Panama Canal 
is derived primarily from the hydro-electric plant 
at Gatun. A new Diesel-engine generating plant 
is, however, being installed as a stand-by at Mira- 
flores, and the work was practically complete on 
June 30 last. The installation comprises three 
units, each consisting of a 3,750-b.h.p. Diesel engine, 
direct-coupled to a 2,500-kw. generator, supplying 
current at 2,200-volts and 25 cycles. The engines, 
which operate at a speed of 125 r.p.m., are all of 
the two-cycle, air-injection type, having six cylinders 
of 29-in. bore and a piston stroke of 44 in. In 
addition to the operation and maintenance of the 
canal proper, the United States Government 
authorities of the Canal Zone are responsible for the 
administration of the Panama Railroad, oil and 
coaling plants, dry docks and repair shops, piers and 
wharves, and various other commercial undertakings 
which, normally, are conducted by private com- 
panies. Again, schools, hospitals, post offices, and 
police, fire and customs services, are all under the 
control of the Governor. When it is pointed out 
that there are 17,000 Americans, 8,000 of whom are 
civilians, and 20,000 West Indians and natives, 
resident in the Canal Zone, the magnitude and com- 
plexity of the undertaking will be appreciated. 


THE DANGERS OF BITUMEN LAID CABLES. 


The dangers of the now out-of-date practice of 
laying underground cables in bitumen were empha- 
sised by Mr. G. Scott Ram and Dr. J. S. Haldane 
in a report made by them to the Electricity Commis- 
sioners on an explosion at Acton.* The views 
expressed in that document seem to receive prima 


facie confirmation from the evidence available 


on another explosion, which occurred on December 
29 outside the Royal Institution. In both cases it 
appears that gas, generated by the bitumen in which 
a distributor was laid, passed along an open-ended 
pipe containing the service cable into a building, 
where ignition took place for some, as yet, unex- 
plained reason. We have already expressed the 
hope that the Electricity Commissioners will hold 
an inquiry into the second occurrence, and we feel 


* See ENGINEERING, vol. cxxiv, page 274 (1927). 
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that in doing so special attention might be directed 
to the cause of ignition. This, however, is a secon- 
dary matter compared with what now seems to be 
the well-proved facts that this method of cable 
laying is risky and that the risks are increasing with 
the growing use of electricity. We are therefore 
glad to see, from a circular letter, issued by them on 
Wednesday, that the Electricity Commissioners 
are considering the amendment of the existing regu- 
lations on the lines suggested by the inspectors 
and that in the meantime, they are taking the 
opportunity of pointing out that all services into 
consumer’s premises should either be laid solid, 
or arranged so that there can be no influx of gas, 
however generated, at the point of entry, and that 
thére should be frequent and regular testing of cables 
laid in bitumen, especially when they carry direct- 
current or have been a long timein use. In addition, 
they express the opinion that the attendants 
concerned should be given reasonable discretion in 
the matter of switching off circuits in the case of 
heavy faults, where the network includes cables 
laid in bitumen. May we also add that supply 
engineers would do well to consider the possibility 
of replacing all such cables without delay. We are 
surprised to learn that any still exist inthe West End 
of London. 


THE DIMENSIONAL THEORY OF 
STEAM NOZZLE FLOW. 


By J. C. OaKDEN, M.A., M. Sc. Tech., A.M.I.Mech.E; 


In recent years a very large amount of ехрег!- 
mental work has been devoted to the study of the 
flow of steam through the nozzle and blade passages 
of steam turbines. The chief object of these 
researches has been to determine the amount of 
the frictional resistance which the steam encounters 
іп its passage, and t compare the energy losses in 
nozzles and blades of different shapes and under 
varying conditions of steam velocity, temperature, 
and pressure, in order to enable manufacturers to 
reduce to a minimum the losses arising from this 
cause in actual turbines. 

One of the chief difficulties associated with such 
work is the extreme complication resulting from the 
large number of independent factors upon which the 
amount of the energy loss depends. When it is 
remembered that the friction loss in a steam nozzle 
is affected not only by the size, shape and roughness 
of the metal surfaces, but also by the velocity, 
density and viscosity of the steam at every point in 
its passage through the nozzle, it becomes evident 
that the task of obtaining complete information in 
regard to even a single nozzle of definite shape, 
size and roughness, over a wide range of steam 
conditions, is one of considerable magnitude. 
Moreover, the number of independent variables 
renders it difficult to compare the results obtained 
from different nozzles or by different observers, since 
it is only on rare occasions that any two tests will 
be found to have been performed under exactly 
similar conditions. 

In cases of this kind, a valuable simplification may ' 
usually be effected by using the methods of dimen- 
sional analysis. By this means, it may often be 
shown that the value of the unknown variable which 
is to be measured is determined, not by each of the 
independent variables separately, but only by the 
value of certain definite combinations of them; 
and if the number of these combinations is less than 
the original number of independent variables, the 
result is a simplification of the problem, equivalent, 
in effect, to that which would be obtained if the 
number of independent variables could be diminished. 
Thus, for example, in the case of an unknown 
quantity Y, the value of which depends on three 
variables, х, y, z, it might happen that Y could be 
shown to depend, not upon the values of z, y and 2 


separately, but only on the value of, say, the function 


ЕЗ The task of determining Y experimentally, 


for all values of z, y and z, would then be much 
simplified, the number of independent variables 
being reduced, in effect, from three to one. 

The result of the application of such methods to 
the flow of incompressible fluids is already well 
known. For an incompressible fluid flowing in 8 
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straight pipe of given roughness, the resistance to 
боғ may be expressed in the form 


beu. . а 


where R is Ше resistance рег unit area of wetted 
surface, v is the average speed of the liquid, p is its 
density, » its viscosity, and d is the diameter of the 
pipe. The symbol f indicates а function, the form 
of which is not specified. Тһе use of this equation 
solves the problem completely, except for the deter- 
mination of the form of the function f of the one 


E 
ff case therefore: tho redit 
и 


of dimensional treatment has been equivalent to а 
reduction of the number of independent variables 
from four to one. 

Similarly, for the flow of an incompressible liquid 
through a nozzle or orifice, 16 may be shown that the 
coefficients of velocity, discharge and contraction, 
and the energy coefficient or efficiency, may all be 


expressed as functions of the one quantity 9.d.p, 
| и 


Thus, the efficiency 7 of a nozzle, for example, may 
be written in the form 


n = (0) „ 


This theoretical treatment gives no information 
concerning the nature of the functions f and F, 
which remain to be determined experimentally. 
In practice, these functions are found in all cases 
to possess an important characteristic, namely, 


that, for large values of — = “Р, the value of the 


function approaches more and more nearly to a 


d.p. 
constant value as ~~~? is increased. Thus, for 


v.d. 


values of Р in excess of a certain minimum, the 


function may be regarded as approximately con- 
stant, and the above equations assume the following 
simple forms : 
For the resistance in pipe flow 
X — constant , š . (3) 
and for the efficiency of a nozzle :— 
7 = constant А 5 . (4) 

The explanation of this property of the function 
becomes evident when the nature of the causes 
of energy loss is considered. Тһе energy loss in а 
moving incompressible fluid may be regarded as 
the sum of two parts: (a) the viscous friction of 
the fluid moving over the stationary walls of the 
apparatus; and (b) the dissipation of energy due 
to the formation of eddies and vortices in the 
fluid. In the case of a compressible fluid, a third 
Кеш must be added, namely (c) the loss due to 
the creation of compression waves in the fluid. Of 
these three losses, the first is obviously dependent 
on the viscosity coefficient of the fluid, whereas 
the last two are independent of the viscosity. 
At very low speeds of flow, when turbulence is 
entirely absent, the viscous loss accounts for 
the whole of the waste of energy. If from this 
point the speed be steadily increased, a certain 
critica] Speed is soon attained at which eddies 
make their appearance, and the loss from this 
cause Increases во rapidly in comparison with the 
Viscous loss that, ав the speed continues to in- 
Crease, the latter soon becomes an insignificant part 
of the whole. In this condition of high-speed flow, 
ie, when 9:4. 


Р ів large, the viscosity coefficient 


A 
s fluid ceases to play any appreciable part in 
‘mining the total energy loss, and the term 
containing the symbol , must then disappear 
Ma the equations (1) and (2). This condition can 
У бе satisfied provided that the function in each 
*quation assumes the form of a constant. The 
ET of the function corresponds, therefore, 
5 condition of completely turbulent flow, 
Which practically the whole of the wasted energy 


iud to form eddies and pressure waves in the 
8 above equations may atill be applied in 


cases where the fluid is not a liquid but a 


8 | р | 
си 8 full discussion of this equation, as applied to 
rough pipes, see EN GINEERING, Vol. сххи, page 474 
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compressible gas, provided that the changes of 
density of the gas are sufficiently small to allow 
it to be considered, without serious error, as incom- 
pressible. An important example of this application 
occurs in the investigation of the many problems 
of aircraft design by the use of models. Where, 
on the other hand, the variations of density are 
too large to be neglected, as in the flow of steam 
through turbine nozzles at other than very low 
speeds of flow, it becomes necessary to build up 
a modified form of the principle, in which the density 
is to be regarded as a variable quantity. The argu- 
ment may be put in various forms, according to 
the particular problem to which it is intended to 
apply.* 

In the case of the flow of gas or steam through 
a nozzle, the quantities of greatest practical interest 
are the efficiency and the discharge coefficient 
of the nozzle. If, for simplicity, it is assumed that 
the gas on the upstream side of the nozzle has no 
appreciable kinetic energy, the efficiency may be 
defined as the average kinetic energy of the issuing 
jet, per unit mass of gas, divided by the correspond- 
ing quantity as calculated for frictionless flow ; 
and the discharge coefficient may be defined simi- 
larly as the ratio of the weight of gas discharged 
per unit time to the calculated discharge. In 
what follows, the efficiency only is dealt with, 
but the method of treatment applies equally to 
the discharge coefficient. 

For a nozzle of definite geometrical shape and 
roughness, the efficiency may depend upon the 
value of any or all of the following quantities :— 

(1) The size of the nozzle, expressed by any one 
dimension (d) ; 

(2) The initial pressure (P) of the gas ; 

(3) The ratio (ғ) of the pressures of the gas before 
and after passing through the nozzle ; 

(4) The initial absolute temperature (t) ; 

(5) The viscosity (и) and 

(6) The adiabatic index (y) of the gas ; 

(7) The constant R in the gas equation PV = Rt; 
and 

(8) The mechanical equivalent of heat (J). 


The initial temperature and pressure of the gas 
may always be adjusted to give any required values 
of the average velocity (v) and density (p) of the 
jet leaving the nozzle. The quantities v and p 
may therefore be substituted for P and ¢ in the 
above list. 

Now it is shown in books on dimensional analysist 
that, given m physical quantities expressed in 
terms of n dimensional units, it is possible to obtain 
from the original m quantities, taken singly or in 
combination, m — n independent quantities of zero 
dimensions; and, further, if the original m quantities 
are connected by a physical relation, this relation may 
be written down by equating to zero an unknown 
function of these (m — n) new quantities. 

Including the efficiency 5, we have here nine 
quantities connected by some as yet unknown 
relation. The dimensions of the quantities, in 
terms of the four fundamental units—mass (М), 
length (L), time (T) and temperature (0) are given 
in the following list :— 

Quantity. 
Efficiency (7) id 
Pressure ratio (r) 
Adiabatic index (y)) 
Nozzle size (d) 


Dimensions. 

No dimensions. 
No dimensions, 
No dimensions. 


Gas velocity at exit (v) wx сре, 
Gas density at exit (p ec Mates 
Viscosity (и) ... па s Mo Det TS. 
Gas constant (В)  ... „ МЕ TH, 0—1, 
Mechanical equivalent (J) .. 12.Т-2.0—. 


The number of dimensionsal units being four, it 
should be possible to form from these nine quantities 
five quantities of zero dimensions. Four of these 
are evidentlv 7. y, т and г, and the fifth is found оп 


pep Тһе fundamental relation 


inspection to be 


и 
which determines the efficiency of a nozzle under 
any conditions of flow may therefore be written :— 


В v. d. o 
(nv $n m )-o 


в Bridgeman, Dimensional Analysis (Yale Univ. 
Press), Chapter 7, gives the case of а body moving through 
а fluid. | 

+ Loc. си., page 49. 
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where f апа Е indicate functions of unspecified 
form. | 

For any one gas, for which у and R are fixed, the 
expression reduces to the form 


n= F (r, =) . . (6) 


Thus the efficiency of any given nozzle, under all 
possible conditions of flow, шау be expressed as а 
function of only two variables. | 
As in Ше previous case of а nozzle conveying 
liquid, а further simplification is possible for very 


high and very low values of — Sep. At low speeds 


и 
of flow, the density of the gas will remain almost 
constant throughout the nozzle, and equation (6) 
may then be replaced by equation (2). On the 
other hand, for very high speeds, where the energy 
loss is due almost шу to eddies and compression 
v.d.p 


waves, the term 


must disappear from the 


и • 
equation, as іп Ше previous case. Тһе expression, 
then, becomes 

7 = F (ғ) . • e. • (7) 


In this condition Ше efficiency is independent, not 
only of the viscosity of the gas, but also of its 
density, and of the size of the nozzle. 

It appears, then, that the efficiency of а nozzle 
conveying gas is determined, at low speeds, by the 


value of the one variable = e:p only, and at high 


speeds by the value of the pressure-ratio 7 only. 
Between these two regions there must be an inter- 
mediate one, in which the efficiency can only ђе 
adequately represented as a function of. both 
variables. 

The result expressed in equation (7) is confirmed 
by certain experiments of the Steam Nozzles 
Research Committee of the Institution of Mechanical 
Engineers. These experiments also indicate the 
extent of the speed-range over which this equation 
is valid. The Committee has at various times 
tested several nozzles, both straight and curved, 
under varying conditions of steam temperature, 
and with back-pressures of 15 lb. and 60 lb. per 
square inch absolute, and also a pair of similar 
nozzles of different sizes. The efficiency curves, 
when plotted on a basis of pressure ratio, show 
that for steam speeds in excess of about 850 ft. 
per second, or about one-half the velocity of sound 
in the issuing jet, the change of efficiency produced 
by these alterations of steam temperature and 
pressure and of nozzle size was in every case so 
small as to be less than the experimental errors. 
It appears probable, then, that, within the range of 
conditions covered by these tests, equation (7) may 
be used in vonnection with ordinary smooth nozzles 
in all cases where the steam speed is greater than 
about half the speed of sound in the issuing steam. 
There is at present no evidence to show whether 
this remains true for conditions outside the range 
of the tests, and further experimental work in this 
direction would be very valuable. 

These results possess an obvious value in both 
design and research work. Тһе knowledge that 


the efficiency is а function of only two variables, * 


and, over a certain range of speed, of only one, 
not only reduces considerably the amount of 
experimental work required for a complete test 
of a nozzle under varying steam conditions, but 
greatly increases the field of application, and 
therefore the value, of all existing test results. 
The fact that at high speeds the efficiency is not 
appreciably affected by the size of the nozzle is 
itself of great interest, since it makes possible 
the use of small-scale models for test purposes. 
By this means it will be possible to estimate the 
efficiencies of the very large nozzles now in use, 
which could not be tested directly on account of 
their size. 

It will be noticed that, іп the dimensional treat- 
ment, no provision was made to take account of 
any variation of the viscosity which may occur 
as the gas passes through the nozzle. Тһе error 
so introduced is probablv negligible compared 
with the ordinary limits of accuracy in nozzle 
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testing, since it is only at low speeds of flow that 
such a variation would be able to affect the 
efficiency appreciably, and at low speeds the changes 
of temperature and pressure in the gas will usually 
be too small to produce any considerable change in 
the value of the viscosity. It must be mentioned 
also that the above theory does not apply to the 
flow of wet steam, which does not obey the ordinary 
laws of gases. 

The subject of the friction loss in & blade channel 
тау be treated in а similar way, though the case 
is complicated by the inclusion of two additional 
variables—the relative velocity (u), and the 
direction (ф) of the incoming steam. Тһе efficiency 
may, in this case, be defined as the kinetic energy 
of the steam leaving the blade, per unit mass, 
measured relative to the blade, divided by the 
corresponding quantity for frictionless flow. Omit- 
ting constants, the general expression then takes 
the form 


» - (+, vt.d.p и 
д 


, v' ә) 
or for high-speed flow, approximately, 


ч 
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James Watt and the Steam Engine. The Memorial 
Volume, prepared for the Watt Centenary Com- 
memoration at Birmingham, 1919. Ву H. У. 
DicKINSON AND Кнув JENKINS. Oxford: Clarendon 
Press. (ЗІ, 3s. net.] 


THE centenary of Watt’s death in 1819 had been 
regarded both at home and abroad as an occasion 
to be commemorated. 'The war interrupted the 
discussion of arrangements for the purpose, and 


up till now it has not been found possible to establish: 


the Memorial Hall and the Watt Chair of Engi- 
neering, which were the more costly of the schemes 
put forward by the Centenary Committee. Fortu- 
nately, however, the funds at the committee's 
disposal, the co-operation of the many persons and 
bodies who possess relevant documents and informa- 
tion, and the labours of the present authors, have 
permitted the publication of а memorial volume. 
Watt's greatness as an inventor was recognised in 
his lifetime both at home and abroad, and a con- 
siderable literature has been devoted already to 
his life and achievements. Аб the time, however, 
when this literature was growing up, it was im- 
possible for the writers to avoid being impressed 
with the consequences of Watt's work even more 
than with its technical and historical details. On 
the pedestal of Watt's statue in Westminster Abbey, 
Brougham's fine and uncoloured eulogium recites 
how his name must endure while the peaceful arts 
flourish, and in an eloquent апа celebrated digres- 
sion which Scott introduced into the preface to T'he 
Monastery, Watt is celebrated, among other things, 
a8 the man who commanded manufactures to arise, 
abridged time and space, and produced a change in 
the world of which the already extraordinary effects 
were, perhaps, only then beginning to befelt. While 
such changes were new it must have been difficult 
for historians to bring a suitable account of them 
into perspective with a critical examination of the 
details of Watt’s work. Time, indeed, has not 
belittled Watt's place in the history of industry and 
invention, but the changes which have resulted 
from his work are now familiar, and for some time 
past there has been an unfilled place in literature 
for а detailed and authentic account of how the 
invention was made, introduced into industry, and 
developed. 

Тһе present work is devoted mainly to providing 
this study. Тһе piety of the families and kinsmen 
of Watt and his partner, and the pride and public 
spirit of his fellow-citizens of Birmingham, have 
preserved most of Watt's voluminous correspondence 
and the archives and drawings of the firm. Тһе 
authors, who, by their experience, are peculiarly 
competent for their task, have gone through the 
whole of this material, sifting, collating, condens- 
ing and rejecting, so as both to assure the 
authenticity of the documents they use or quote, 
and to bring the work into manageable dimen- 
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sions. With very few exceptions, the illustrations of 
engines and parts are taken photographically from 
the original sketches or drawings. Тһе topography 
of the Soho foundry, as it stood in Watt's time, has 
been cleared up with the assistance of the present 
occupants, Messrs. W. and T. Avery, Limited ; and 
owners of portraits of Watt have allowed them to be 
reproduced. The authors have disclaimed any inten- 
tion of adding to the sufficiently numerous ешортев 
of Watt as an inventor, and, in respect to his work 
on the steam engine, have confined themselves to 
tracing its development until in 1800 the renewed 
patent ran out, the partnership with Boulton came 
to an end, and Watt retired from active busi- 
ness. Тһе discussion of the steam engine 18 
preceded by an interesting and sufficient. account 
of Watt himself, his family and associates. Like 
the rest of the work, these biographical par- 
ticulars are derived from quoted original sources, 
and serve, as the authors claim, to throw some fresh 
light on Watt's life, and to clear up some current 
mistakes. 

The principle the authors have adopted in the 
book is to make each part as far as possible complete 
in itself. The various stages of the invention em- 
bodied in the engines, and the elements of which 
each was composed, had to be described in their 
proper places, and there they are of primary impor- 
tance. Many or most of them, however, are of con- 
sequence both in the general narrative of Watt's 
life and in the description of the various forms 
given successively to the complete engine. The 
authors have decided wisely to refer to the several 
elements of their. subject in each connection in 
which they are relevant, proportioning the extent 
of such references to the relative importance 
of the element in the section of the subject 
under treatment. This method has meant a cer- 
tain amount of repetition, but such as there has 
been has thoroughly served its purpose. The 
first three chapters deal respectively with Watt's 
origin and early days for the first 20 years of his 
life, his stay in Glasgow up to the time of his 
marriage, shortly after the beginning of his experi- 
ments on steam, and his widening connections 
during the next 10 years, in which, though engaged 
for much of his time as а land surveyor, he invented 
the separate condenser, and with the assistance of 
Dr. Roebuck, of Carron, patented it and had his 
first engine made. "The next two chapters describe 
his partnership with Boulton for the 25 years for 
which his patent was renewed, and a last short 
chapter gives an account of his life in the retirement 
in which he lived for the next 19 years. 

Тһе first chapter on the relation of Watt to the 
steam engine deals with separate stages in the 
evolution of the engine, and here the strictly 
chronological order of treatment could not be 
maintained, because the several types of engine 
overlapped in the periods of their development. 
The second chapter deals with the experimental 
stage of the engine from 1765 to 1774, while 
the next three chapters are devoted to the single- 
acting pumping engine, ав developed in Ше nine 
years after 1774. А separate chapter deals with 
the invention of the double-acting engine and of 
the parallel motion. The last two general chapters 
deal with the relatively small amount of work done 
on purely rotary engines, and with the various 
ways in which reciprocating motion was converted 
into rotary motion.  Incidentally, it appears that 
there were no valid patents to prevent Watt from 
adopting the crank in any combination in which 
he would have been likely to want it. An account 
of how the engines were made at the Soho manu- 
factory and at the works of the Soho foundry is of 
particular interest, as illustrating the transition from 
the stage at which engines were assembled on the 
job from parts mostly bought outside, to that in 
which they were manufactured at the works. The 
earlier stage remains stil evident in the term 
engine builder instead of maker. Other chapters 
describe, respectively, the staff of Boulton and 
Watt, the personalities and projects of their 
competitors, and the business arrangements in 
respect to premiums or royalties and. partnerships. 
А final] chapter deals with such data on the per- 
formance of engines as are available, and describes 
the circumstances in which the horse-power unit 


(ЈАК. 20, 1928. 


was introduced. In addition to a bibliography 
relating to Watt, appendices include reprints of 
the voluminous directions for erecting and working 
the engines issued in 1779, and of the shorter direc- 
tions in 1784. 

Much of the material in this comprehensive 
account of the subject has been used before, 
except, as remarked above, the drawings and 
particulars reproduced from the firm's records. 
As presented by the authors, it is constantly 
suggesting conclusions which have not been drawn 
hitherto, correcting some that were inaccurate, 
and presenting others in а perspective which 
could not be seen previously, at least with the 
same clearness. It has always been known, for 
instance, that, in addition to providing the partner- 
ship with indispensable financial resources, Boulton 
was an able and versatile man of business. It now 
appears that, in addition, he became a competent 
and sagacious engineer, whose co-operation was 
valuable on the technical as well as on the business 
side. 

It has been known, again, that Watt was 
a man of uncertain health, but it has not been 
realised how strenuously he had to work in the 
earlier years of the partnership. It is astonishing 
to find that for four years after he went to 
Birmingham, and for a year after he went to 
Cornwall to erect the first engine, he had not the 
help of a draughtsman, and up till then was 
conducting the entire technical correspondence of 
the firm in addition to doing all the designs and 
calculations and generally supervising the works. 
It was, however, in the third year after his arrival 
in Birmingham, when he went for the first time 
to Cornwall, that Murdock was engaged, and 
gradually, of course, Watt was able to procure 
and train the necessary technical assistance to 
assist his partner and him in coping with the 
growing business. A matter of still wider importance, 
on which the information now given permits 
previous opinions to be reconsidered, is the effect 
which the history of the patents had on the 
industry. Ма в patent was renewed for the 
unusually long period of twenty-five years, though in 
this connection it must be remembered that, owing to 
the differences in facilities for communications, manu- 
facture, and transport, far less work could be carried 
out in the course of a year at that time than at 
present. 

It seems certain that if the patent had not 
been renewed for at least a substantial term, the busi- 
ness would have been likely to fail, and Watt’s work 
on steam to have ceased. Apart from his scientific 
abilities, Watts genius as an inventor stands 
above question, and incalculable injury would 
have been done to the industry if this genius 
had been withdrawn from it. On the other hand, 
as the authors point out, Watt had not the same 
genius as an engineer. He could invent half a 
dozen ways of getting out of a difficulty without 
having the instinct to recognise which was the 
best, and the control of the industry through his 
patents enabled him to stop others from making 
desirable progress, though he was unwilling to 
make it himself. He was, for example, perfectly 
aware that great benefit could be obtained by 
using steam under substantial pressure, and in 
one letter seems also to have realised the benefit 
of superheat. Nevertheless, his aversion to steam 
under pressure prevented its introduction into 
practice for many years. On balance, it will 
probably be thought that the industry received 
full value for the exceptional consideration with 
which Parliament and the Law Courts treated 
Watt in the grant, renewal and construction of 
his patents. 

This notice would not be complete without 
mentioning the singular beauty of the volume, 
not only in its lavish illustrations but in its type. 
paper, and binding. It is so excellent in these 
respects that its appearance may be an appropriate 
occasion for protesting against the inordinate 
length of line adopted in this and in other similar 
publications. The eyes of readers would have 
been spared, without any loss of beauty in the 
page, if the text had been printed in two columns 
separated by a vertical blank space, as has, in fact, 
been done in the case of the footnotes. 
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resent volume is part of a comprehensive 
2. on bridge building. of which the first two 
volumes deal with wood, stone, and reinforced- 
concrete bridges, and the present, which deals 
with girder bridges, is completed by а second part 
dealing with arch and suspension bridges, now in 
its second edition. Хо special treatment seems to 
be given to movable bridges. Тһе material for the 
work is based on the lectures delivered by the 
author in his capacity of Professor of Bridge Build- 
ing at the German Technical High School at Prague, 
The reader is supposed to be already familiar 
with the theory, both of building mechanics in 
general and bridge building in particular, so that 
in the present work these subjects are only dealt 
with to such an extent as is required by the results 


and applications described. The immediate purpose 


of the work is, in fact, to give students & not 
too voluminous text book, which, on the one 
hand, is to include the information necessary for 
designing bridges on their own account and for 
criticising existing structures; and, on the other 
hand, ean furnish them with sufficient examples 
of successful constructions on which they may 
base their work. It is only five years since the 
second edition of this part was published, following 
the first edition after ten years, and the other parts 
seem to have been revised at similar intervals. 
The demand for the book among Professor Melan's 
own students is hardly likely to have been sufficient 
to account for these rapid revisions of so large 
à work, and an inspection of the present volume 
appears to suggest а more general explanation. 
In proposing to give the reader an account of 
present practice, the author imposed on himself 
the duty not only of giving а clear explanation 
in the first instance, but also of revising his 
exposition and bringing 16 up to date at such 
intervals as might be required. This obligation 
в no slight one, in а subject on which much 
theoretical and experimental work has been done, 
and the true explanation of the apparent popularity 
of the present work seems, therefore, to be that 
the author has discharged his onerous undertaking 
conscientiously, as well as with the competence 
to be expected іп а teacher and engineer of his 
reputation and experience. 


The volume runs into over 500 large pages, 
and contains nearly 600 illustrations. It is divided 
into five chapters, the first three of which are short, 
and deal, respectively, with structural materials, 
permissible stresses, and riveted designs. The other 
two deal, respectively, in considerable detail with 
the floors of iron bridges, balustrades, &c., and 
with the various types of girder supports. Among 
the matters on which the previous edition has 
been added to, or altered, the author lays some 
stress on the attempts that have been made to 
obtain steel of higher mechanical properties with 
little increase of price. He adopts the usual 
assumption that, provided the ductility of the 
Stronger steel, as measured by the difference 
between the yield point and the ultimate stress, 
is no lesg than that of the softer steel, the stress 
permissible in a stronger material may be increased 
over that allowed for usual structural steel in 
the ratio of the ultimate stresses, and the necessary 
weight may be decreased similarly. This is not 
necessarily an advantage with small or medium 
‘pans, especially of railway bridges, because the 
stresses that arise from live loads appear to increase 
if the weight of the bridge is reduced below а 
limit. With large spans and heavy loads, on the 
other hand, the advantage of greater strength 
may be considerable, and upon the assumptions at 
Present accepted in regard to the ratio of stress 
dependent on the weight of the bridge to the 
‘tress that is independent of it, a precise method 
5 shown for defining, for any bridge, the exact 
5 of price that can be paid economically 
ста given increase of strength. To some extent, 
alloy steels, such as nickel steel with a low percentage 
- nickel, and also high-carbon steels, have been 
Applied in the construction of bridges both in the 

uted States and in Germany, and mention is 
made of а recently-produced steel with an ultimate 
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27 per cent., the price of which is said not to be 
appreciably higher than that of ordinary structural 
steel. If experience should show that steel can 
be produced uniformly in this quality at the same 
price as ordinary structural steel, it will no doubt 
be a substantial advance on present materials. 
In any case, the author is doubtless right in 
emphasising the statement that, both in the United 
States and in Germany, а persistent attempt is being 
made to obtain structural steel of higher strength 
and equal toughness at, or near, the price of ordinary 
steel. 

Among the other additions found in the present 
volume mention may be made of the inclusion 
of revised methods of calculation, as, for example, 
stresses in bolts, oscillation of bridges caused by 
live loads, the theory of the buckling of structures, 
and the calculation of the Vierendeel strutless 
framed girders. The statement of the rules for 
traffic load, and permissible stresses on iron bridges 
in Austria, Czechoslovakia, Germany, France, 
Switzerland, and North America, is brought up to 
date. A good account is given of the experiments 
made in various countries on the effect of live 
loads on railway bridges, together with a description 
of the principal instruments by which these 
observations have been made. Interesting par- 
ticulars are likewise included of the considerable 
differences to be found in the results obtained 
at various times on American, Swiss, Indian, 
English, and German railways. It will be remem- 
bered that the comprehensive observations of the 
Indian Railways Bridges Committee showed, with 
bridges of the same span, and even with different 
parts of one and the same bridge, an increment 
of stress due to live loads, which varied from 1 per 
cent. to 45 per cent. with some bridges, and from 
3 per cent. to as much as 70 per cent. with others. 
The data collected in the observations made by 
other authorities give further instances of dis- 
сгерапсіев, and it may be hoped that some light 
will be thrown on this important subject by the 
investigation on which the railway companies of 
this country are engaged with the assistance of the 
Department of Scientific and Industrial Research. 

The utility of this book аз a work of reference 
would be increased considerably if it were provided 
with an index. It seems а pity that so excellent 
a tool should be left without а handle. 


The Italian Navy in the World War, 1915-1918. Pre- 
pared by the Office of the Chief of the Staff of the 
Royal Italian Navy. Rome: Provveditorato Generale 
dello Stato. 

Tuis is not the Italian Government's first contri- 
bution to the history of the naval war, for 
Professor Camillo Manfroni was allowed to consult 
official documents when he compiled his Storia 
della Marina Italiana durante la Guerra Mondiale. 
In addition to this, the Italian navy has shown very 
great appreciation of serious research upon the 
history of naval operations. Sir Julian Corbett’s 
volumes were translated as soon as they appeared, 
and we believe that Mr. Fayle’s history of sea-borne 
trade and the German naval staff history were 
treated in the same way. 

The volume under review is, as the Italian naval 
staff states, a collection of facts and figures. It is 
not properly speaking a historical work, and shows 
the material effort made to deal with the tasks that 
confronted the Italian Navy. These tasks were 
certainly extremely difficult. When Italy entered 
the war, the Italian Navy was more powerful than 
the Austrian, but the Italian coast-line is long, 
unaccidented, and difficult to defend. From the 
Isonzo to Cape Santa Maria di Leuca there are only 
two fleet anchorages—Venice and Brindisi. Opposite 
to this exposed coast is an archipelago of islands, 
a complex of narrow channels, and an indented 
coast-line, in which every creek could become a 
base.” The Italians had a superiority in one 
constituent of sea power, viz., ships and guns; in 
all else they were at а very serious disadvantage. 
They were, indeed, compelled to stipulate that 
Great Britain should station a squadron of old 
battleships, and a squadron of light cruisers, at 


| ‘Taranto. 


83 


The defeat of the Serbian armies, and their retreat 
to the Albanian coast, at once threw an immense 
responsibility upon the Italian Navy. The Italian 
government undertook to transport the Serbian 
armies to allied territory. The operation was not 
purely a naval опе. А large expeditionary force 
had to be landed at Durazzo, and the force already 
at Valona strengthened, in order to secure the ports 
of evacuation against an Austro-Bulgarian advance. 
In addition to this, the transports had to be protected 
against raids by the Austrian cruiser forces at 
Cattaro. These raids culminated in a prolonged 
cruiser action between an Austrian force under 
Captain Seitz of the cruiser Helgoland, and an 
Italo-British squadron under Admiral Belleni. 
Each of the allied navies assisted in the evacuation 
of the Serbs, but the control of this immensely 
difficult operation was, throughout, in Italian hands, 
and it is to their everlasting credit that not a single 
Serbian soldier lost his life during the evacuation. 

From the beginning of 1916 to the end of the war, 
the Italian naval forces were mainly employed in 
combating the submarine campaign. In May, 
1917, an allied cruiser force under Admiral Acton 
engaged an Austrian force under Admiral Njegovan, 
but the action was really a consequence of submarine 
warfare. 

The Italian measures for defending commerce 
were entirely different from those taken by France 
and Great Britain. The Italian Navy mounted a 
chain of batteries along the western coast-line from 
the frontier to Cape Colonne, in Calabria, and by so 
doing, created a defended coastal zone, every part 
of which was covered by the fire of one or more of 
these batteries. As far as was possible, all shipping 
was diverted to this defended coastal zone. The 
experiment was not entirely successful, and the 
Italian naval authorities, like our own, were com- 
pelled to adopt a comprehensive system of convoy. 

Those who desire to learn something of the 
organisational side of naval warfare cannot do 
better than study this volume. It isa documented 
commentary upon the relations between naval 
armaments and the industrial life of a modern state ; 
the statistical tables relating to oil, coal, men, and 
machinery are impressive and suggestive. We hope, 
however, that the Italian naval staff do not regard 
this volume as their final contribution to the history 
of the war at sea. No Italian ought to forget that 
Italian classical writers literally taught Europe how 
to write political and military history. Such 
writers as Costanzo, Davila, Strada and Bellarmino 
presented Europe with historical writings which 
have never been improved upon. They were past 
masters of historical narrative, because they knew 
better than any who went before, or came after them, 
how to relate historical cause and effect, and to com- 
pile an ordered, chronological narrative in which the 
sequence of events seems inevitable. It is thus that 
history should be written. If the clearest brains of 
the Italian Navy were to compile a detailed history 
of the naval war in the Mediterranean, in the 
dispassionate, scientific, style of their ancestors, 
students of naval warfare would be presented witha 


work which historians of other countries might equal, 


but which none would be likely to surpass. 


THE DEFLECTION оғ FLAT PLATES FIXED AT THE 
CIRCUMFERENCE.—We regret that in the article pub- 
lished under the above title on page 31 of our issue of 
last week, Dr. P. T. Petrie's пате appeared in the open- 
ing paragraph as Mr. P. T. Petrie. 


LAUNCH оғ THE M.S. “ GREYSTOKE CASsTLR. Оп 
Thursday, December 8 last, Messrs. Cammell Laird and 
Company, Limited, launched from their Birkenhead 
yard the twin-screw motor cargo vessel Greystoke 
Castle, which is the first of two similar vessels the com- 
pany has іп hand for Messrs. Тһе Lancashire Shipping 
Company, Limited, of Liverpool. 'The present vessel 
which has been constructed on the Isherwood combina. 
tion system of framing to comply with Lloyd's 100 Al 
class, hus & straight stem and an elliptical stern, and 
her main dimensions are: length, 425 ft., breadth 
56 ft.; and depth, 31 ft. 9 in., the displacement load 
being about 13,200 tons. The cargo is carried 
in five holds and five 'tween decks spaces, and 13 
steel derricks, with lifts ranging from 5 to 30 tons 
are fitted to the masts for the cargo handling. The 
propelling machinery consists of two four-cycle, single- 
acting, six-cylinder reversible Diesel engines of the Werk- 
е: реи ue been built by Messrs, The North 
Zustorn Marine ngineerin Com imi 
Wallsend-on-T yne. à У d син 
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CONSTRUCTED BY MESSRS. SWAN, HUNTER, AND WIGHAM RICHARDSON, LIMITED, WALLSEND-ON-TYNE. 


FLOATING DOCK FOR SINGAPORE 
NAVAL BASE. 


Тнк two illustrations on this page of the 50,000- 
ton floating dock for the new British naval base at 
Singapore show that what is one of the largest docks 
of this class has been completed, the work having 
occupied little more than a year from the time the 
contract for its construction was allotted to the 
builders. The dock was designed by Sir W. G. Berry, 
Director of Naval Construction at the Admiralty, 
and the contract was awarded to Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, Wallsend-on-Tyne, 
in November, 1926. Delivery of the steel, of which 
20,000 tons were required, was commenced in Januar 
of last year, and the first of the seven sections of whic 
the dock is composed was launched on July 15; the 
last section was launched as recently as December 10. 
As shown in Fig. 1, the dock is now practically ready 
for towing to Singapore, а distance of some 8,500 
miles, and the builders must be congratulated on 
having completed this important structure in such 
а comparatively short space of time. 

Technical particulars of the dock are not yet 
. available for publication, but it is understood to be 
capable of lifting a 54,000-ton ship, and to have а 
length of about 850 ft. The floating dock at South- 
ampton, which was built by Messrs. Sir W. G. Arm- 
strong, Whitworth and Company, Limited, to the 
designs of Messrs. Clark and Standfield, is, we believe, 
the largest in the world, having 8 lifting capacity 
of 60,000 tons and an overall length of 960 ft. Full 
particulars of the Southampton Dock will be found 
on page 789 of our 117th volume. Ав in the case 
of the Southampton dock, the pumps for the Singapore 
dock are electrically operated and controlled, the 
electrical equipment, in both cases, having been 
supplied by Messrs. Crompton Parkinson, Limited, 
of Chelmsford and Guiseley. The control house is 
visible in the background of Fig. 2, which is a view 
of one of the top decks of the Singapore dock. The 
motors driving the pumps are supplied with three-phase 
current at 1,000 volts and 50 cycles, and consist of 
three machines of the vertical-spindle type developing 
300 h.p. each at 480 r.p.m., two developing 180 h.p. 
at 575 r.p.m., and two 90 h.p. at 960 f. p. m. In each 
case, the motors have been specially designed to 
withstand the tropical conditions under which they 
will be required to operate, and also to be unaffected 
by the fact that they will necessarily be left out of 
uae for long periods between dockings. 
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It is understood that the contract for towing the 
dock to Singapore has been awarded to Messrs. the 
L. Smit and Company's International Tug Company, 
of Rotterdam, and that the dock will be divided into 
two parts for the operation. It may also ђе of interest 
to mention that the dock will be the largest floating 
structure to have traversed the Suez Canal. 


THe |Іноч-Овв OUTPUT IN THE UNITED STATES.— 
According to figures compiled Бу the United States 
Bureau of Mines, nearly 62 million tons of iron ore were 
mined in that country during 1927. Some five-sixths 
of this output was derived from the Leke Superior 
district, the chief producing states being Minnesota 
and Michigan. Of the other states, Alabama produced 
6% million tons and Pennsylvania 1,179,000 tons. 
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CONSTRUCTED BY MESSRS. BROOKHIRST SWITCHGEAR, LIMITED, ENGINEERS, CHESTER. 


550/120 VOLT SWITCHBOARD IN POWER HOUSE 
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ELECTRIC CONTROL IN THE 
BOILER HOUSE. 


Ir is to-day pretty generally accepted that the boiler 
house offers more scope for increased economy than 
any other stage in the process of conversion of coal into 
power. The problem of attaining that increase has 
а dual aspect. It may be considered either from the 
point of view of the improvement of the plant itself, 
the object being the attainment of the highest possible 
thermal efficiency, or from the point of view of the 
operation of that plant, special attention being directed 
to the prevention of losses in both the main and the 
auxiliary equipment. Considerable progress has been 
made in the latter direction. Оп land, at least, the 
fireman has been virtually replaced by the mechanical 
stoker, in all but the smallest plants, and the mechanical 
stoker is now experiencing competition from equip- 
ment for producing pulverised fuel, though there are, 
of course, теввопв for this change other than mere 
labour saving. The transport of the coal from the 
barge or railway wagon to the bunker or storage 
ground, is now effected with the minimum of human 
intervention, and the same may be said of the disposal 
of the ashes. The reduction in the amount of labour 
employed on these operations has, in turn, brought 
about the concentration of the devices for the control 

the Various equipment in some convenient central 
Position, and thus has led to the use of much ingenious 
apparatus, most of which performs its functions auto- 
2. This is particularly the case where pulverised 

el is used, and it is an advance which has been 
sumulated by the increasing size of electric power 
stations and ofthe boilers installed in them. The 
Operation of the coal and ash-handling plant is а 
erate problem from the control of the equipment, 
Which determines the amount of fuel and air that is 
actually fed into the boilers, though both have their 
tht wa us features. It is with the latter however, 
ut we propose to deal in this article, and to begin 

some general principles may be stated. 

h To-day, most of the auxiliary plant іп а boiler 

Още, including the mechanical stokers when these 
аге used, is electrically driven. Тһе principal excep- 
tion to this rule are the feed pumps, though these 
wo sometimes also operated by the same method. 

en pulverised fuel is employed, a considerable 
“mount of machinery is required in connection with 


the pulverising process, and for operating this the 
electric drive is again general. Predicating the 
employment of electricity, the next question is how 
best it can be applied. The answer is complicated by 
the fact, that to-day, three-phase generation is almost 
universal, while on the other hand, some of the plant 
we are discussing, such as the induced-draught fans, 
must be driven by motors of the variable-speed type. 
There are four possible ways of obtaining this speed 
variation : (1) To use direct current supplied from the 
main alternators through motor-generators. (2) To use 
alternating current with rotor regulation, a method 
which means waste of power. (3) To use alternating 
current to drive motors, which are fitted with two stator 
windings and thus to produce two or three fixed speeds 
by pole-changing methods; (4) to use alternating 
current commutator motors. 

Another motor which must often be of the variable- 
speed type, is that used for operating the grates of 
the mechanical stokers. For this purpose, the direct- 
current motor has obvious advantages in ease and 
economy of speed control, but as conversion 18 usually 
necessary to obtain this type of current, it is frequently 
advisable to effect the desired speed variation by 
mechanical means, that is by some form of gearing. 

When pulverised fuel is employed, speed varia- 
tion is also essential on the motors which drive 
the pulverisers, conveyors, fans and feeders, and the 
same considerations therefore apply as those men- 
tioned above, in connection with the operation of the 
induced-draught fans. In this case, however, the 
immediate combustion of the fuel as it enters the 
furnace makes the control of the proportions of fuel 
and air а more sensitive matter than when mechanical 
stokers are used. With the help of such devices ав the 
Bailey meter control, however, these two supplies can 
now be controlled automatically in response to the 
steam demand, a state of affairs which necessitates ап 
equally ready response from the electrical apparatus 
controlling the motor speeds. This can be met in any 
of the ways mentioned above. | NN 

As regards the control of power station auxiliaries 
in general, it may be said that the primary considera- 
tion is continuity of operation. This predicates the use 
of robust equipment, which, in the case of the control 
apparatus, should preferably be ironclad and should 
also be fitted with efficient electrical and mechanical 
subsidiary devices, so as to ensure satisfactory opera- 


tion under the most trying conditions, whether atmo- 
spheric or electrical. In addition, it is desirable that 
care should be exercised in the selection of the positions 
in which this apparatus is installed, so that it may be 
exposed no more than is necessary to the heat, dust and 
other harmful influences, which аге to some extent 
inseparable from  boiler-house operation. For the 
reasons stated above it is desirable that the actual 
control gear should be concentrated in some central 
position on the firing floor, and this can convenient] 

be effected by using “ push button” devices. This 
centralisation has, as is well known, been carried out 
almost to a maximum extent in some recent American 
power stations, and is gradually becoming more general 
in this country. For obvious reasons it is desirable, 
on the other hand, that the starters and speed-regulating 
equipment itself should be fixed as near as possible to 


the motor to which they apply. 


To illustrate the principles we have enumerated 
in the foregoing paragraphs we propose to describe 
two modern boiler-house installations, in which 
electric control apparatus of the latest pattern is em- 
ployed. This equipment was designed and manu- 
factured by Messrs. Brookhirst Switchgear, Limited, 
of Northgate Works, Chester, a firm which has devoted 
a considerable amount of research to the production 
of control apparatus suitable for this class of work. 

The first of these installations is in a boiler house 
at an Indian colliery. Here the plant at present 
consists of three water-tube boilers with economisers, 
mechanical stokers and forced and induced-draught 
fans, though provision has been made for consider- 
able extensions. Each boiler has its own induced. 
draught fan, but one forced-draught fan is common to 
two boilers, and the same arrangement applies to the 
stoker motors. The supply is on the three-phase 
system at 550 volts and 50 cycles. The layout of the 
plant, with which we are concerned in this description, 
will be clear from Figs. 1 to 6 above and on page 86. 

These are largely self-explanatory. The function of 
the switch pillars on the selector switch and push- 
button board, shown at the bottom of Fig. 4, may, how- 
ever, be briefly indicated. Reading from left to right, 
the pillars marked A and B are for controlling the 
550-volt supply from the turbine house. Pillar С 
controls the two stoker and the three economiser 
motors, pillars D and E and Н and K the induced. 
draught fan motors ; pillars F and G the forced-draught 
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ELECTRICAL BOILER HOUSE CONTROL. 


MESSRS. BROOKHIRST SWITCHGEAR, LIMITED, ENGINEERS, CHESTER. 


Ес. 11. 


Но. 12, STARTER AND CONTROL PANEL FOR ^ 
D.C. Мотов. 


Ва motors, and pillar L the bucket-conveyor motors. 
bout, s., 1, the unit type switchboard for the boiler 
е тыу motors, which carries the switches 
peg ed by the push-button equipment, is shown 

ne centre, the individual panels being lettered 
Же А to 0. Тһе same lettering is observed on 
ibo, Diagram of connections, where the board is 
аа: i the bottom of Fig. 2. Panels A, B and C 
са the economiser motors, panel D the bucket- 
ndr motor, panels E and L, the stoker motors, 
à and G and J and K the induced-draught fan 
9 and panels H and I the forced-draught fan 
for rs. Panel M carries an automatic circuit breaker 

controlling the automatic starting gear on the pump 


E 


Розн BuTTON CONTROL APPARATUS. 


Fic. 13. Коток REGULATOR. 


motors. Panel N carries the tie-switch connecting to 
the ’bus-bars, and panel О the automatic circuit breaker 
for the incoming cables. 

It will be seen therefore, that all the switchgear 
for controlling the motors operating the fans and 
other electrically-driven plant in the boiler house, is 
mounted on one switchboard. This consists essen- 
tially of seven electrically-operated circuit breakers, 
which control the supply to the four 21-h.p. motors 
driving the induced-draught fans, the two 32-h.p. 
motors for the forced-draught fans, and to опе 6-һ.р. 
motor for а bucket conveyor. All these circuit breakers 
are installed in the basement of the boiler house, as 
shown in Figs. 2 and 3, and, as already stated, are con. 
trolled from push buttons fixed on the firing floor of the 
boiler house (Fig. 1). The forced-draught motors are 
equipped with automatic motor starters, which operate 
as soon ав the corresponding circuit-breaker is closed. 
The panel, on which the control apparatus for the rotor 
is fixed, is placed against the motor itself, while the 
control panel for the stator is arranged on the Бив- 
bars in the basement. Ав already mentioned the 
motors driving the forced-draught fans have an output 
of 32 h.p., their speed being 570 r.p.m. Тһе arrange- 
ment of the starters used on these motors is shown in 
Figs. 7 and 8 on the opposite page. From these it 
will be seen that the starting arm is moved over the 
starting notches by one of two solenoids at the side, 
these being in turn excited by the depression of the 
appropriate push button on the boiler-house floor. 
When the stator switch is closed, the rotor regulator 
comes automatically to the full.on position, and 
cannot be stopped intermediately. 

Тће induced-draught fan motors are equipped with 
automatic rotor regulators, а front elevation of one of 
which is given in Fig. 9. These are designed во that there 
is sufficient resistance in the circuit for the motor to 


start when the stator circuit-breaker is closed. The 


speed is then gradually increased by depressing the 
appropriate push button on the control switch board. 
Each motor has two push buttons, which are lettered 
“ accelerate’? and retard’’ respectively. At start- 
ing the continued depression of the “ accelerate” 
push-button gradually brings the motor up to the 
desired speed. The arrangement of the regulator used 
will be followed from Figs. 9 and 10, from which it 
will be seen that as the solenoid rises it engages with 
the starter arm and pushes it round one notch. 
When the solenoid core reaches the highest point of 
its travel it breaks its own circuit and, therefore, 
falls. If the push-button is continually depressed the 
circuit is made afresh when the core reaches the lowest 
point of Из travel, so that it again rises and moves 
the starter arm to the next notch. This cycle of 
operations is repeated as long as the push button is 
depressed. This starter is also employed as a speed 
regulator and, as will be seen, has a considerably 
greater number of notches than the oneshownin Fig. 7, 
so that the adjustment is very sensitive. The output 
of the induced-draught fan motors on this installation 
is 21 h.p., and their speed can be varied from 350 to 
480 r.p.m. А lamp is provided on the control panel 
to show when the motor has reached its maximum 
speed, though this can equally, and perhaps more 
effectively, be indicated by watching either the water 
gauges or the CO, recorders. 

Тһе accompanying Fig. 11 illustrates the control 
apparatus, which is being used on this installation 
as erected at the makers' works. Тһе push button 
control panel, which is fixed on the firing floor, is visible 
on the extreme left. Next to it come the various stator 
switches, which are direct connected to the bus- bars, 
while behind them (the upper portions оү being 
visible), are the rotor regulators for controlling the 
foreed and induced-draught fan motors. Тһе two 
panels in the centre foreground carry equipment, which 
is used in connection with float switches, visible on the 
floor, to control the supply to the 5-h.p. motors driving 
the auxiliary feed pumps, the position of which is 
indicated in Fig. 4. These motors have straight-on, 
contactor type starters, and the circuit includes & 
selector switch, so that the floats can control 
either of the motors. Fig. 13 is а view of one 
of the regulators, and this illustration, together with 
Figs. 7 to 10, will permit the general design of these 
appliances to be appreciated. It will be seen from 
Fig. 11 that the various contactors are oil immersed ; 
the contacts themselves are provided with adequate 
operating surfaces, and that care has been taken 
to ensure the protection and reliability of all the 
working parts. 

The bucket conveyor mentioned is fitted with an 
automatic rotor starter, which comes into action as 
soon as the appropriate circuit breaker is closed, 
while the board shown in Fig. 4, also carries 
а hand-operated circuit breaker, which controls 
the supply to the motors driving the mechanical 
stokers and economisers. These motors are more 
directly controlled by small drum type straight-on 
starters, which are fitted with no-volt releases. 

In cases where a direct-current supply is available for 
operating the motors used for the purposes with which 
we have been dealing, a panel of the type shown in 
Fig. 12 can be employed for control purposes. This 
comprises a starter, no-volt and overload release circuit 
breaker, shunt regulator and isolating switch. The 
shunt regulator is of the horizontal screw-operated type, 
which gives a step-by-step action and prevents an 
unduly rapid variation of the speed. It is interlocked 
with the starter, so that the motor cannot be started up 
with a weak field. 


(To be continued.) 


SOCIETY OF NAVAL ARCHITECTS 
AND MARINE ENGINEERS. 


(Concluded from раде 54.) 
FIRES AND EXPLOSIONS ON Оп, TANKERS. 


ANOTHER paper read at the recent meeting of the 
Society of Naval Architects and Marine Engineers, was 
by Mr. R. L. Hague, on “ Tank Steamer Fires and 
Explosions.” Between January 1, 1922 and May 1, 
1927, no less than 135,000 million gallons of petroleum 
in bulk was transported acrossthe oceans of the world. 
There were, in all, only 57 fires or explosions in the 
same time, including those occurring during loading 
or discharging, and while repairs were being effected, 
as well as in free travel at sea. The hydrocarbon 
vapours given off from crude petroleum had the 
property of being heavier than air, and thus in still air 
sank to low levels in tanks, containers, or ships. They 
were all inflammable, and when present in air, in 
relatively low concentrations, were intoxicating. Air 
containing 0-3 рег cent. by volume was generall 
regarded as the danger limit, and most men could work 
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in such an atmospbere for periods up to 30 minutes. 
When concentration was increased, the mixture became 
highly explosive, the explosive range extending from 
а | per cent. to а 6 per cent. mixture by volume, being 
most intense at about 34 per cent. Other than 
failures of electrical connections, the principal source 
of trouble had generally been attributable to some type 
of carelessness. There were two authenticated cases of 
peculiar circumstances giving rise to fires. In one, the 
clashing of steel girders, being hoisted overboard, caused 
the ignition, and in the other sparks caused by hob- 
nailed boots оп a steel deck had the same effect. Тһе 
Standard Oil Company issued a set of rules for the 
loading and discharge of tankers. For the purpose of 
sending to earth any static electricity generated on a 
vessel, which might cause sparks, when connecting or 
disconnecting, a short-circuiting device had been 
introduced, the use of which was probably the most 
important of all the safety precautions. Loading 
during severe electrical storms should never be per- 
mitted. When loading highly inflammable products, 
all fires on & ship should % extinguished, and steam 
Írom shore stations taken for the operation of auxiliaries 
and heating. In some foreign ports, local regulations 
enforced similar action when discharging, but this was 
not general recognised ав necessary. Тһе latest 
practice in the transportation of petrol was to make the 
tank tops capable of gas-tight sealing and condense 
the vapours generated, instead of permitting them to 
have free escape to the atmosphere. In warmer 
weather, the decks were cooled by circulating water, 
pumped on board. 

A regular cleaning system for tanks had been en- 
forced at New York for five years without the occur- 
rence of a single accident. This consisted of steaming, 
ventilating, washing down, pumping dry, and wiping 
out. The time occupied for each of these was left to 
the judgment of the supervisor, but a minimum period 
for steaming of 12 hours had become an accepted rule. 
At no time was a vessel permitted to go to a repair 
yard for repairs to hull or decks above the tanks, when 
any of the cargo tanks, except the bunker tanks, 
contained any inflammable oil. In steam- dri ven 
vessels of the Standard Oil Company, steam lines for 
fire-smothering were led to all cargo spaces, bunkers, 
coffer-dams, lamp rooms, paint lockers and pump 
rooms, while the boiler rooms were equipped with a 
gravity Foamite (carbon tetrachloride) system, with 
an independent flexible hose connection to the engine 
room, where there were also portable extinguishers of 
the acid and foam type. Carbon dioxide smothering- 
lines were in use in Diesel-driven ships. 


NAVAL AVIATION. 


The United States of America, unlike Great Britain, 
still had two military aviation departments, the one 
controlled by the Navy and the other by the Army. 
On both sides progress was being made, and Captain 
E. 5. Land, U.S.N., presented a paper dealing with 
the subject from the marine side, entitled ~ What is 
Naval Aviation Doing? In this he first emphasised 
the fact that the most important reason that prompted 
the action of the Bureau of Aeronautics of the Navy 
Department to decide against participation in aviation 
racing, including that for the Schneider Cup, was the 
financial one. Similar action had been taken in 
regard to long-distance flights, for it was thought 
that here again such activities should be left to private 
enterprise, although encouragement and the provision 
of assistance by technical advice, the loan of personnel, 
and of special instruments, was regarded as within 
the proper scope of the work of a Government Depart- 
ment. Naval aviation in America was being improved 
through the perfecting of many accessories, with the 
technical help and financial assistance of the Bureau. 
Hand-starters and the Oleo landing gear were examples 
of this activity. Similar aid was also being given 
on the development of brakes and superchargers. 
The naval aviation service was the first to adopt 
the all-metal propeller as standard equipment. The 
corrosion of metals was one of the most serious problems 
with which naval aviation had to contend, but through 
co-operation with the manufacturers interested іп 
aluminium alloys and in steel alloys, advances had 
been made, which should be the means of producing 
more satisfactory results than were previously obtained. 
Ntandardisation, with the co-operation of the Army 
Air Corps and the constructors, had resulted in the 
reduction of costs of production of machines, and in 
improved reliability and maintenance. 

The use of the stored-up energy of a rotated 
flywheel was put to service by Mr. Roland Chilton 
in 1922, to effect the starting of seaplane engines. 
After experimental work by the naval aviation autho- 
rities, improvements were made in the construction, 
and the flywheel starter, with а clutch which was 
adjusted to slip at 600 Ib. torque, was now part of 
the standard equipment of certain classes of seaplane 
engines. In some cases, the peculiar shape of these 
starters was regarded as a disadvantage, but a compact 


form of concentric starter, working on the same 
principle, had been introduced and had been applied 
with success. Any landing.gear making use of oil 
in its shock-absorbing system was referred to as 
an Oleo gear. Тһе combinations of oil with steel 
springs, or with rubber in compression, or again with 
air, were all used in actual gears. ЈЕ was the need 
for shock-absorbers, experienced with the aircraft 
carrier Langley, that led to interest in their develop- 
ment, and Oleo gears were now used on the naval 
machines for pursuit and bombing, and also on moet 
of the observation planes. During the last fiscal 
year, 207 aeroplanes and 562 engines were purchased 
for the Naval Air Service. Despite the attention 
that was drawn to the merits of the air-cooled engine 
by the various Atlantic flighte, very little had been 
said of subsequent progress. Тһе “ Wasp” engine 
of 400 h.p. to 425 h.p. was now out of the experimental 
stage, and was actually in service. Two larger engines, 
over 500 h.p., the producta of the Pratt and Whitney 
Company and the Wright Aeronautical Corporation, 
were now being put to flight tests. 


DIESEL ENGINES. 


It is natural, in а country with great oil resources, 
such as the United States, that great interest should be 
taken in the Diesel engine for ship propulsion, and 
no less than five papers dealing with this subject from 
various aspects, were presented at the meeting. Тһе 
first related to а report of the tests on a marine engine, 
the second to the engines for use in naval vessels, the 
third to those adopted for the conversion programme 
of the United States Shipping Board, the fourth 
to the questions involved in the production of engines 
giving low weight per horse-power, and the fifth to 
Diesel-engine balance and hull vibration. 

Messrs. Ernest Nibbs and Stephen А. Gardner, in 
their contribution *' Test of а Two-cycle, Double-acting 
Marine Diesel Engine," first gave descriptive details 
of а M.A.N. type of engine built by the New London 
Ship and Engine Company, and then referred to the 
methods of testing and the results obtained. Тһе 
engine was constructed for the United States Shipping 
Board for installation in the 5.5. Wilscox, а vessel of 
9,500 tons deadweight. It worked on the two-stroke 
cycle and was double-acting. With four cylinders of 
274 in. diameter and а stroke of 47] in. it gave 3,680 
br&ke horse-power on test at a speed of 115 r.p.m. 
Perhaps the most outstanding feature of the M.A.N. 
two-cycle engine was the arrangement of the exhaust 
and scavenging ports, both being located on the вате 
side of the cylinder. The exhaust porte were opened 
when the crank was about 50 deg. from the dead 
centre, and the scavenging ports after a further angle 
of 17 deg. movement. In all, there were nine ex- 
haust and nine scavenging ports for the upper end of 
the cylinder, and ten of each for the lower end. By 
the use of the angular setting of the scavenging ports, 
the incoming air was first directed against the piston 
and made to travel throughout the length of the cylinder 
on the side opposite to that on which it entered. 
Coming across the cylinder end, it got back to the 
exhaust porte, on the same side of the cylinder as it 
entered, sweeping out, in front of it, all the producta 
of combustion of the previous cycle and leaving the 
cylinder full of fresh air for the next working stroke. 
In the lower combustion head there were four pockets, 
set at 90-deg. intervals, for the accommodation of the 
spray valves, and two others, set on а diameter, for 
the air-starting and relief valves, respectively. А 
similar form of conical-surfaced head was in use for 
the upper head, but in it provision was made for & 
single-spray valve only, located at the centre. Тһе 
piston was constructed in four parts—an upper and a 
lower head, а guide ring, апа а distance-piece—and 
provision was made for water cooling. 

After giving details of the arrangements for the 
tests, in which, it should be stated, the power was 
absorbed by a Froude hydraulic dynamometer, the 
authors gave the results obtained. They were started 
on Friday, June 17, and continued until Sunday, 
July 17, a period of 30 days. Іп the full load 
test, the indicated horse-power averaged 5,074, and 
the brake horse-power 3,679, giving а mechanical 
efficiency of 72-5 per cent., but it was shown that the 
resulta from the last two days of the test, after the 
engine had been run in, gave а higher value for the 
mechanical ећсјепсу—пашеју, 75-9 per cent. In the 
long duration tests, oil of 19,194 B.Th.U. per pound 
gross and 18,071 net was used, but the fuel consump- 
tions were worked out on the basis of а standard of 
18,500 B.Th.U. per pound net, and were 0.324 lb. per 
indicated horse-power per hour, and 0-447 lb. per 
brake horse-power per hour. The thermal efficiency 
was 30-8 per cent. А 10 per cent. overload test for 
six hours gave consumptions of 0-359 lb. and 0-464 lb. 
per hour per indicated horse-power and brake horse- 
power, respectively, the corresponding results in а 
15 per cent. overload test of four hours’ duration beinr 
0-369 lb. and 0-475 lb. In concluding, the authors 


suggested that the figures obtained in tbe investiga- 
tions, coupled with the service reporte obtained in prior 
installations, afforded good proof of the economy and 
reliability of large two-stroke cycle, double-acting, 
port-scavenging, air-injection engines. 


DIESEL ENGINES FOR UNITED STATES VESSELS. 


In another paper, Captain К. D. Gatewood, U.S.N., 
concerned himself with The Engines of the U.S, 
Shipping Board Conversion Programme," and dealt 
with the twelve selected engines for installation in 
particular ships, аз а large scale experiment. Ex. 
amples of each type had been tested under conditions 
similar to those referred to in the previously-men- 
tioned paper and the resulte, and other particulars 
available, enabled comparisons to be made, at any 
rate, from the standpoints of fuel consumption, thermal 
and mechanical efficiencies, weight and dimensions. 
Three of them wete of the four-stroke, single-acting 
type, one was & four-stroke, double-acting engine, four 
were two-stroke single-acting sets and four worked 
double-acting on the same cycle. Taking them іп 
the order of types, as these have been stated, the 
first for consideration were three engines, all of the 
McIntosh and Seymour type. These were six-cylinder 
engines, of the four-stroke single-acting type of 2,700 
brake horse-power, with cylinders 32 in. in diameter 
and 60 in. stroke. While of the standard design of the 
firm, they had the special feature of water-cooled 
exhaust valves, as well as water-cooled valve seats. 
For the purpose of supplying the cooling medium to the 
movable valves, long rubber-hose connections were 
led to the exhaust valve stems, on each of which was 
а bronze fitting, permitting the entry of the water toa 
Monel metal tube, extending to within a short distance 
of the inner face of the hollow valve. Discharge took 
place through the annular space between this tube and 
the inside of the hollow stem, to an external hose. Ав 
the length of the flexible hose connections were very 
considerable, in comparison with the lift of the valves, 
it was thought that they would not require renewal 
more often than such things ав gaskets and packings. 
This engine was of the box frame, trunk-piston type, 
and the entire unit was built with а single bedplate, 
on an extension of which there was mounted a gene- 
rator of 76 kw. capacity, driven by the engine, used to 
carry the auxiliary load at sea. In the case of this 
engine, the total weight was 432 tons, composed of 370 
tons for the main engine, and 62 tons for the indepen- 
dent compressor. The overall dimensions were : Length, 
44 ft. 2 in.; width, 17 ft. 2 in.; and height, 30 ft. 6 in. 
above the base seating for the engine and 31 ft. length, 
10 ft. 3 in. width and 13 ft. height for the compressor. 
One of the engines was submitted to а test ot 30 days' 
duration, and showed a fuel consumption of 0-428 lb. 
per brake horse-power per hour, when corrected to 
the standard net calorific value of 18,500 B.Th.U. 
per pound, and the mechanical efficiency was 81:37 
per cent., excluding the compressor unit. Тһе other 
two engines were tested in the shops for 24 hours, and 
gave fuel consumptions of 0-416 and 0-417 lb. per 
brake horse-power-hour, respectively. All three engines 
had been fitted into ships and for the return journeys 
on the maiden trips of two of them, to Germany and to 
Australia, respectively, the fuel rate worked out at 
0-45 lb. per brake horse-power-hour for all purposes. 

The double-acting four-stroke engine was also a pro- 
duction of Messrs. McIntosh and Seymour, and was of 
the same power, namely, 2,700 brake horse-power. It 
had, however, four cylinders of 32 in. diameter, and 52-in. 
stroke. In this case, the piston was of the built-up type, 
being composed of two parts bolted together, the bottom 
one of which was hollowed out in way of the fuel valve. 
In other respects, the special features of the single- 
acting engines were incorporated in the design. In 
the shop tests, of 30-days’ continuous running, a fuel 
consumption of 0-417 lb. per brake horse-power-hour 
was obtained, and a mechanical efficiency of 76-5 per 
cent. The engine weight was 341:5 tons, and the 
overall dimensions were: Length, 32 ft. 6 in. ; width, 
14 ft. 3 in.; and height, above base 33 ft. 3 in. This. 
engine was, аб present, in course of installation in one 
of the Shipping Board vessels, and thus no figures for 
fuel consumption in a long sea trip were, as yet, available. 

The two-stroke single-acting engines were all four 
of the Busch-Sulzer type. They gave 3,000 brake 
horse-power, and had six cylinders of 30-in. diameter, 
and the stroke was 52 in. In this case the air for 
scavenging, and for injection, was obtained from а 
scavenge pump and a compressor forming component 
parts of the unit. А 30-дау test was run with the 
first set completed, and gave a fuel consumption at full 
load of 0-432 lb. per brake horse-power per hour, and 
a mechanical efficiency of 74-5 per cent. In accord- 
ance with the procedure adopted with the other sets, 
the three other engines were tested for 24 hours, 
and gave fuel consumptions of 0-423 lb., 0-415 lb., 
and 0-414 lb. per brake horse-power per hour. Each 
engine had & weight, complete, of 378 tons, and the 
overall dimensions were: Length, 48 ft. 4 in.; width, 
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port. Though two of these engines completed their] charging. The difficulties of time lag in combustion 
shop testa successfully, they were never put into|could be minimised by maintaining the fuel oil under 
service, and were destroyed by order of the Allied|high preasure prior to injection and atomising. The 
Commission. The building of an 11,000-ton battleship | four-stroke engine, with solid injection, offered the 
equipped with Diesel engines was under consideration | greatest possibility in the reduction of weights of 
in Germany, and the recently-built cruiser Königsberg | reciprocating parts. Inertia of valve mechanism was 
was reported to have Diesel engines for cruising, in | important, but not outside the range of control. After 
addition to а 65,000 -h. p. steam- turbine installation. referring to a V-type epgine of 3,000 h. p., running at 
Excessive wear due to continuous running, and 700 r. p. m. and weighing 60,000 Ib., which was con- 
fuel consumption at partial loads, mitigate against the | structed for a high-speed motor boat, as well as to the 
use of direct-coupled oil engines for driving high-speed | materials now available and best suited to the con- 
naval vessels of any considerable size. Even in the|struction of its various components, the author con- 
larger submarines, such as the British X1 and the | cluded that Diesel engines of 20,000 h.p. to 30,000 h.p., 
American V class, ап indirect drive by means of electric | running at 250 r.p.m. to 350 r.p.m., and weighing 30 lb. 
motors was employed to obtain reasonable fuel con- to 40 lb. рег horse-power, were a possibility of the 
sumption and reduce the wear of the engines. Although | immediate future. | 
multi-cylinder engines had been constructed to satisfy | Іп the concluding paper, Professor Frank М. Lewis, 
any condition of power when directly coupled to the | of the Webb Institute of Naval Architecture, discussed 
propeller shaft, their height could hardly be regarded | the various factors of Vibration and Engine Balance 
as satisfactory to go under the protective deck of а in Diesel Ships from an analytical standpoint. 
naval та. This was : further reason why 9 
powered naval vessels could not use directly-coupl i 
oil engines. High-speed engines, built but лов com- | THE WATER SUPPLY OF NEWPORT, 
pleted in time for installation in German submarines, MON. 
had now been utilised in association with gear drives | Тик Talybont water scheme of the Corporation of 
with success, a scheme resulting in the outstanding Newport, Mon., the first instalment of which was 
advantages of low headroom of the engine room and inaugurated recently, will provide an ample supply 
light weight of engine. Hydraulic coupling had also | of water to that town for many years to come. The 
been employed, particularly to separate the disturbing | new supply is being derived from the Caerfanell, one 
periodic forces of the oil engine from the gear drive| of the tributaries of the River Uak, and the dam 
and the propeller shaft. The original proposals of the | of the impounding reservoir will eventually be built 
Vulcan Company embodied the use of the Föttinger across the stream at а point about 2} miles above the 
transformer for reversing, but in the latest installation, | village of Talybont. The water will flow to the reser- 
41 ft. length, 16 ft. breadth, and 28 ft. height above the Wulsty Castle, the Beardmore-Tosi engines were | voir from а mountainous area of about 4,540 acres, 
Ше base. The 30-day continuous test of the first | made reversible, and only one hydraulic coupling was | the highest point of which is 2,500 ft. above sea level. 
of these engines gave a fuel consumption, at full load, | used between the engine and the pinion. The Наш- | Тһе construction of the reservoir itself is not being 


13 ft. 3 in.; and height, 26 ft. 1 in. One of the sets 
had been subjected to observation in a sea trip from 
Philadelphia to Buenos Aires, and return to New York, 
a total distance of 12,977 miles, when an average 

of 11-6 knots was maintained, on an average 
daily consumption of 14-46 tons of fuel, or 0-486 lb. 
рег brake horse-power per hour for all purposes. 
The only trouble experienced necessitated the renewal 
of а piston cooling tube, which had been carried away, 
and the replacement of a defective ко casting. 

Two types of two-stroke double-acting engines 
were selected, the Worthington, of which there were 
two examples, and the M.A.N. engine, as made by 
two different American firms, the first of which, 
made by the New London Ship and Engine орап, 
was the engine referred to іп the paper just previouly 
dealt with, and the other was made by the Hooven, 
Owens, Rentschler Company, and was known as the 
Hamilton M.A.N. engine. The Worthington engines 
were of 2,900 brake horse-power, having four cylinders 
of 28 in. diameter and а stroke of 40 in. Іп this 
engine, one of the special features was the cylinder 
construction. Each cylinder was made of two dome- 
shaped ends of forged steel, with а central block 
between them containing the exhaust and scavenging 
ports. Within the cylinder, the cast-iron liners were 
accommodated. These served to take whatever wear 
was occasioned by the movement of the piston, but 
were not called upon to withstand any radial pressure, 
all of which was carried by the surrounding shell. 
À light case, or cover, enclosed the outer shell to 
form the water jacket. Each of these engines weighed 
complete 330-5 tons, and had overall dimensions of 


of 0-473 lb. per brake horse-power per hour, and a|burg-America Line had ordered a vessel for their| undertaken until the population to be supplied has 
mechanical efficiency of 72-6 per cent. In a 24-hour | Atlantic service of 12,100 shaft horse-power, in which | increased to such an extent as to render it necessary ; 
test, the other showed a fuel consumption of 0-446 Ib. per the Vulcan gear was to be fitted, &nd also а similar meanwhile, however, the supply 18 being taken direct 
brake horse-power рег hour and a mechanical efficiency vessel with the direct-coupled Frahm gear of the from the stream by means of a temporary low intake 
of 71-1 per cent. One of the vessels in which these Blohm and Voss Company. The Vulcan system һай | weir. The water thus obtained will, it is estimated, 
engines were installed, in а run loaded from Savannah | this advantage, that it permitted the use of several increase the supply from the existing works by 2% 
to Bremerhaven, used 0-467 lb. of oil per brake | engines, which could be coupled hydraulically to give | million gallons a day. The existing works comprise 
horse-power per hour, and the other gave an almost the required speed, а sufficient number being used to | the two Ynys-y-fro, the Pant-yr-eos, and the Llan- 
similar result in a maiden voyage from Galveston | keep them about fully loaded, thus saving the re- | vaches reservoirs, which, together, have а total storage 
to Venice. The dimensions of the two engines of the | mainder from wear, and also effecting ап economy in capacity of 675 million gallons. All the water re- 
МАК. design were the same, and were referred to|fuel. There seemed to be no reason why the advan- | quired by the town, so far as the circumstances of 
in the paper previously dealt with. Upon completion | tages of electric transmission could not be realised with | distribution will permit, will, in future, be taken from 
of the Hamilton M.A.N. engine, it was given a shop | the use of oil engines. Considering auxiliary purposes, | the new service, the policy being to husband the quan- 
tet of 30 days’ duration, and was shown ќо Diesel engines could be used for electric generation with | tity of water in the reservoirs. These will only be 
have а fuel consumption of 0-444 lb. рег brake a much lower fuel consumption than steam turbines. | drawn upon when the Caerfanel!, and the various other 
horse-power per hour, corrected to the same basis| Their installation also permitted fuel savings, by the streams in the collecting areas, fall below the required 
used for all the others, namely, for a standard net | utilisation of exhaust-heated boilers for the distillation | quantity. It is anticipated that the total supply of 


calorific value of the fuel of 18,500 B.Th.U. per pound. | of water and for low-pressure steam circuits. water at the disposal of the Corporation, during the 
The mechanical efficiency was found to be 74.0 рег severest drought, will be in the neighbourhood of 
cent. The weight was 389 tons. For the other engine, TREND оғ Піввкі, Емоіме Гкзтон. 44 million gallons а day. 


that made by the New London Ship and Engine 
Company, the resulte of the tests were given previously. 
It may be mentioned, however, that the designed 
conditions were the generation of 3,300 brake horse- 
power at 96 r.p.m., but the tests were conducted at 
3,680 brake horse-power and 115 r.p.m., due to the 
fact that the engine rocked considerably at the 
designed speed, which was caused, as far as could 
be determined, by the foundations on which the 
engine was erected, It ran steadily and quietly 
under the conditions of the test. 


i i evelo in their early histo A plant for the precipitation and filtration of the 
fac * фе ава was сині to Caerfanell water has been erected by the Paterson 
high propeller efficiency, if direct coupling were used. | Engineering Co., Ltd. It is lẹ miles below the 
Speed-transforming systems now made possible the | temporary intake weir. The water is thence conveyed 
development of the light-weight high-speed engine, | to the centre of Newport by means of a line of cast-iron 
and it was this phase of Diesel engine development | Pipes, some 33 miles in length. The first section has 
that was considered by Mr. О. D. Treiber, in his length of 25 miles and consists of pipes 25 in. in dia- 
paper entitled Modern Trend of the Diesel Engine, meter. The second section, which is 51 miles long, 
with Respect to Low Weight per Horse-power, High comprises cast-iron piping 19 in. in diameter. This 
Revolutions рег Minute, and High Mean-Effective | Section terminates аб a covered service reservoir at 
Pressure." Metallurgists had produced new alloys Llantarnam, which has a capacity of 6 million gallons. 
which permitted the use of high stresses, and these А duplicate reservoir will eventually be erected at 
should be utilised in the design of engines to obtain | this point. The piping conveying the water from the 
smaller dimensions and weight, accompanied with the | Service reservoir to the town has a diameter of 25 in. 
reduction of maintenance and repair costs. There over a portion of its length, and of 27 in. over the 
were three subjects for study in the production of ап | remainder. Throughout the length of the pipe line, 
engine, the use of light-weight materials of great | Provision has been made for the eventual installation 
strength and wear resistance, the use of high piston of а second line of piping. The consulting engineers, 
speeds, and the production of high mean-effective pres- under whose supervision the work was carried out, 
sures. The author devoted himself to the considera- | were Messrs. С. Н. Hill and Sons, 3, Victoria-street, 
tion of the case where а compression pressure of | London, S. W. I. 
350 lb. per square inch was used with varying per- 
centages of fuel burned at constant volume. This] Тломсн or THE S.S. “ BniGHTON."— On Thursday, 
pressure, he said, was more satisfactory from the | December 22, Messrs. Short Brothers, Limited, success- 
standpoint of thermal efficiency than the higher value | fully launched the single-screw cargo steamer Brighton 


A 3 ; from their shipyard at Pallion, Sunderland, where she is 
used with air injection, and led to the production of being built to the order of Messrs, R. Chapman and 


Son, of Newcastle-on-Tyne. The principal dimensions 


Плезкі, ENGINES FOR NAVAL SERVICE. 


In his paper оп“ Diesel Engines for the Navy " 
Mr. Edward C. Magdeburger divided the consideration 
of the subject into two parts—main propulsion and 
auxiliary power. For submarine propulsion, engines 
varying in power from 120 brake horse-power to a total 
of 7,000 brake horse-power were in use. They were 
mostly of the four-stroke type, but there were many 
two-stroke engines, and ilis largest individual engines 
a of about equal power. They were the Busch- 
Sulzer two-stroke six-cylinder engine of 2,500 brake 
5 running at 325 r. p. m., and the Bureau 
уре of four-stroke engine with ten cylinders giving 
2,390 brake horse-power at 345 r.p.m. Auxiliary 
Дата, ships, such as transports, oil carriers, repair and 

epot ships, did not differ much from the ordinary 
merchant vessel, but were operated for а much smaller 
ime. The difference in cruising radius, and in the 
Amount of oil a tanker could carry, gave the Diesel- 
ри vessel an advantage over the steamer, which 
e поё be lightly disregarded in time of national 
вол. No navy in the world employed oil 
5 the propulsion of cruisers and capital 
a with the possible exception of the British cruiser- 
i 5 1 Adventure, which, in addition to its 
dad h. p. steam plant, driving it at 271 knots, 

A Diesel plant for cruising at moderate speeds. 
- the European War not ended in 1918, the German 
~y would have had oil engines of 12,000 h.p. in- 
a to drive the wing screws of some of their new 
the m to increase their cruising radius and enable 

m to operate for long periods without touching 


lower maximum pressures. It could, however, only 


be employ ed 5 with a fine fuel spray are: length between perpendiculars, 409 ft. біп, ; breadth, 
system and direct solid injection. 54 ft.; and depth, 31 ft. 6 in.: while the deadweight 

The results of the investigation showed that there | capacity is approximately 8,950 tons on a draught of 
was а decided bend іп the graph of indicated thermal | 25 ft. 5 in. at summer load line. The vessel is arranged 
efficiency, when the fuel burned at constant volume | Юг the carriage of grain in bulk, with steel divisions 


amounted to 20 per cent., which corresponded to a п ша ие 2. ОУ. s wood shiíting 
i 00 15. per i oards, Faght derricks, working into four main hatches, 
MAXIMU preur OE per square inch, a value and two derricks, working into a cross-bunker hatch, are 


well within reasonable limits for practical design and fitted for Бадана ! 

қ : га. а g the cargo, together with 11 ste 
operation. This corresponded to a mean indicated | winches and a steam апа hand S dlaas, supplied de 
pressure of 245 lb. per square inch and a thermal) Mara. Clarke, Chapman апа Company, Limited, of 
efticiency of 41-4 per cent. These were unattainable | Gateshead-on-Tyne, Water ballast may be carried in 
limits, due to radiation losses, which would bring the both the double-bottom and the fore and aft peak tanks, 
mean-effective pressure down to 196 lb. per square inch, The propelling machinery, which is being supplied by 
and the loss due to volumetric efficiency would reduce Messrs, John Dickinson and Sons, Limited, Sunderland, 
it still further to 172-5 lb. per square inch. Tests had consista of triple-expansion engines, having cylinders 

я 224 in., 39 in. and 68 in. in diameter, with а stroke of 
shown that mean pressures between 140 lb. and 160 Ib. | 48 St . | с 
inen had. b btaincd with ar eam ін supplied by two multitubular boilers, 
per square inc een obtained without super- | at a pressure of 220 lb. per square inch. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case; where попе ie mentioned the Specification ts nol 
illustrated. | 

Where inventions are communicated from abroad, the Names, «с. 
of the communicators are given in italica. 

Copies of Specifications may be obtained at the Patent Office, Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of advertisement of the acceptance of a Complete 
Specification 18, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed is appe : 

Any person may, at any time within two months from the date of 

the advertisement ој the acceptance of a Complete Specification, 

gire notice at the Patent Office of opposition to the grant of а 

Patent on any of the grounds mentioned in the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, «с. 


273,395. Douglas Motors, Limited, Kingswood, 
Bristol, and С. С. Pullin, Bristol. Internai- Com- 
bustion Engines. (2 Figs.) March 31, 1926.—The 
invention relates to the driving of dynamos connected 
with internal-combustion engines. According to the 
invention, one of the gears 4 driving the magneto 5 18 
provided with a shaft 2, with which is mount coaxially 
and loosely a second gear 14 adapted to engage 8 pinion 
32 on the spindle of the dynamo 31, and between the 
shaft 2 and the loosely-mounted gear 14 is provided a 


a Y 
I 
222 


slipping clutch 12 adapted to transmit the drive to the 
dynamo. The magneto can be engaged with the shaft 
2 by а quickly detachable coupling. Тһе invention 

rmits of a unitary construction of driving mechanism 
or both the dynamo and magneto which can be readily 
assembled and subsequently mounted on the engine, 
во that the dynamo and the magneto can be connected 
or removed without disturbing it. In addition, by the 
employment of the slipping clutch, excessive torque 
to Ше dynamo is avoided and any 1 to its armat ure 

У 


is effectually prevented. (Accepted 18, 1927.) 
274,338. С. Е. Hunter, Clapham, London. 
Carburettors. (3 Figs.) November 25, 1926.--Тһе 


invention has reference to carburettors in which the 
fuel nozzle delivers into a passage between two throttles, 
one controlling the admission of air to the passage and 


{ 
12 


ҮШ 
2 B Ld 
N Тр. | S ) 
ANNA оне Сұл» МЕ Дх: SS 


AN 


И 
«АА ЫМ ААА АЗАЛЫ Р “с EN 
-N ar 
N 


HE! 


4) (274334) 


the other controlling the outlet of mixture to Ше engine, 
the passage having а dependent branch. or choke tube, 
enclosing the fuel nozzle located between the two throttles. 
The invention is characterised by the fact that the air 
throttle a is regulated automatically by an independent 
spring controlled diaphragm or bellows +, өті кедр to the 
suction in the main passage c substantially at the trans- 
verse plane of the fuel nozzle branch d.  (Sealed.) 


274,315. A. V. Terry, Redditch. Valve-Spring 
Lifter. (3 Figs.) October 5, 1926.—The invention 
relates to à valve-spring lifter and compressor of the 


Fig.t 


(274.315) 


manually-operated type for use in connection with ш- 
ternal-combustion engines, characterised by а pair of 
Jaws having a parallel expanding and contracting move- 
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ment controlled by a combined screw and toggle or|chamber or cylinder A fitted with а ‘piston, metal 


croesed-link action. According to the invention, a valve- 


bellows or diaphragm, and is connected by the pipe a 


spring lifter and compressor of the type referred to,|to the discharge side of the compressor behind the 


comprises а, pair of jaws а, 
air of straight rearward extension arms 5 and а toggle- 
ink device f connected to the arms b by fixed and slidable 

pivots. The arms 5 are moved apart ог together by a 

Screw n. The screw п operates within a plain sleeve 

bearing o and a threaded nut bearing m. Preferably, the 

screw n operates, at its forward end, within the plain sleeve 
bearing о which із applied direct to the fixed pivot of one 
of the crossed or toggle links /, the rearward other ыы” 
being provided by а swivelling nut m which is carri 
by ап extension k of the slidably pivoted end of the 
other crossed or toggle link, the rotatable screw being 
thereby located obliquely in relation to the parallel 
pair of arms. (Sealed.) 


MOTOR ROAD VEHICLES. 


274,246. Willys Overland Crossley, Limited, 
Stockport, and F. Mallett, St. Sampsons, Guernsey. 
Tip-Wagon Road Vehicles. (4 Figs.) June 3, 1926. 
— То construct a platform tip wagon, i. e., a wagon having 
a platform above and wider than the chassis, presents а 
constructional difficulty in obtaining the full angle of 
tip without unduly increasing the height of the latform, 
owing to the necessity of locating the pivot either at or 
in front of the chassis back axle, while at the same time 
arranging for the platform to clear the rear ends of the 
chassis side members when in the tilted ition. The 
object of the invention is to provide a tip-wagon road 
vehicle having a low platform and a full angle of tipping. 
According to the invention, the platform а of the wagon 


is mounted on longitudinal frame members с arranged 
so that they may lie between the side members d of the 
vehicle chassis when in the tilted position. То the under- 
side of each of the longitudinal frame members с, is 
secured a bracket е arranged a little behind the centre of 
the length of the platform and carrying а cross pivot 
bar f. To the side members of the lorry chassis are 
secured chassis brackets g, g placed on the inside and 
adapted to receive the ends of the pivot bar f. The 
back croas member ћ of the chassis is placed forward 
of the chassis brackets. A cross stay j is provided 
immediately behind the chassis bracket and just clear of 
the longitudinal frame members с when in the tilted 
position. (Sealed.) 


RAILWAYS AND TRAMWAYS. 


274,206. H. A. Stenning, London. Locomotive 
Blast Pipes. (1 Fig.) April 17, 1926.—The invention 
has reference to steam-driven booster engines or motors 
for locomotives. According to the invention, the blast 
pipe is so constructed that the two exhausts, namely, that 
of the locomotive engine and that of the booster engine, 
combine within the blast pipe before escaping through 
the top or outlet end. The exhaust from the booster 
engine is delivered into an annular space 8, between the 


upper portion 7 of the lower part 2 of the blast pipe 
and the lower portion of the upper part 1 of the blast 
pipe, which upper part tapers from the upper end of 
the annular space 8 to the outlet of the blast pipe. The 
рама 1, 2 аге made separately апа secured to each other 

y flanges 3, 4. The exhaust pipe 12 from the booster 
engine is connected to а lateral opening or port 9, in the 
lower portion of the upper part of the blast pipe, so 


as to deliver exhaust steam into th ul 
TES n e annular space 8. 


STEAM ENGINES, BOILERS, EVAPO- 
RATORS, &c. 


268,044. Daniel Adamson & Company, Limited 
Dukinfield, and J. Gilmour, Dukinfield. Constant- 
Pressure Governors. (2 Figs.) December 28, 1925.— 
The invention relates to the constant-pressure governing 
ар aratus of turbo-blowers and сотргезвога, in which а 
sli 
turbine speed. According to the invention, the casing 
of the relay valve D is constructed with an auxiliary 


ing relay valve operates a rotary motor to govern the 


facially superposed, а parallel | non-return valve СІ, or, in the case of a turbine, ata 


амы. 
| 
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point in the system at а lower pressure than the initial, 
so that апу variation of pressure will cause the relay 
valve to move іп one direction or the other to increase 
or decrease the speed of the turbine. (Sealed.) 


MISCELLANEOUS. 


270,154. Henry Simon, Limited, Manchester, 
and H. Williams, Manchester. Discharging Grain 
from Ships. (2 Figs.) October 2, 1926.— The inven- 
tion relates to pneumatic elevating plant for discharging 
grain from ships. The invention consists in the provision 
of two supply means for the electrical equipment of the 
gantry or travelling structure a, the one comprising в 
trolley wire c with a collecting trolley d and the other a 


main or mains, or conductors, with plug and socket or 
like connections g, ћ. The travelling of the structure а 
along its track is prevented when а plug and socket or 
the like connnection g, ћ is in its operative position, by 
interlocking means which cause the opening of an inter- 
lock master circuit controlling the operation of the 
travelling motor or motors upon the structure which 
obtain current through the trolley wires с except when 
the plugs are in dummy sockets or supported upon the 
structure clear of the sockets g which are upon the 
dockside. (Accepted May 11, 1927.) 


274,217. E. Watson, Gateshead. Trench - Cut- 
ting Machines. (2 Figs.) Apri 20, 1920.—The 
invention relates to machines for cutting trenches, of the 
type provided with a power-driven chassis on which is 
mounted a series of buckets carried by endless chains 
which pass over sprocket wheels carried by a frame 
mounted on the chassis. A trenching machine, in 
accordance with this invention, is provided with а 
substantially triangular frame j carrying the sprocket 
wheels k around which travel the endless chains КА! 
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on which the buckets k? or diggers k? аге mounted. 
The frame is pivotally mounted on the chassis and 
adapted to be adjusted about its pivot to vary the 
depth of the trench excavated by the buckets or diggers. 
A pair of vertical knives or cutting discs p and a plough 
or ploughs 4 are disposed in front of the travelling 
buckets or diggers, and are adapted to cut а width of 
turf and penetrate beneath same, and raise and deposit 
it to one side clear of the line of the trench as the 
machine travels along. (Accepted July 27, 1927.) 


Jan. 27, 1928.) 


THE ENGINEERING OUTLOOK. 
Ш.--Тне Мотов INDUSTRY. 

Іх previous years Ше motor industry has been 
treated ав а single unit, notwithstanding ite well- 
defined branches, and the term has been used to 
cover the manufacture of private cars, commercial 
vehicles, motor cycles, cycles and aircraft. This 
method was followed partly owing to the necessity 
of generalisation from certain official | statistics 
which do not distinguish between these industries, 
and partly because the movement of these industries 
was similar in character. At the beginning of 1928 
this state of affairs can no longer be said to exist, 
while new sources of information available make it 
possible to deal with them in detail apart from a 
general summary of employment statistics, which 
is given in Table I below. 

TABLE I.—Workpeople Employed. 


No. Motors, Cycles and Aircrnft.* 
ployed Index 
+ in? 1100 No. | No. | No. 19295 
dis- in- unem- | em- 2 
tricts. sured. | ployed.| ployed. 100. 
1913 .. .. 19,001!100 же еее Цени Кез 
w8 39,686 208.99 — | — | — | — 
120 144390039724 | — | — | — | — 
1923— 
Ist 6 months | 27,812 146-4 | 191,830, 16,108 175,722 100 -0 
2d . 1 814531055 | — ген | 
ІНІ. wonths | 94,705 190-8 
lat 6 mon ; . M | 
200 months 24,765 149.8) 203,340) 16,145, 187,105 106-5 
Ui 6 months | 34,328 180-6 | 
14 6 mon 5 . . 
1и „s 43 915 178.5) 214,840 14,100, 200,740 114-3 
lein émonths 44,862 182-0 | 
шоп! j . Р 
a 2241111090 224,040 D 202,431 115-6 
Ist 6 months | 35,758 188-1 985 
ма „ 3.200 174-7 } 222.800 „шша 5 


* Figures only relate to the month of July іп each year. 

Table I gives the number of workpeople employed 
in the construction of motors, cycles and aircraft, 
аз recorded in the Ministry of Labour Gazette, 
together with а sample of employment in the 
motor industry in seven principal manufacturing 
districts. 

On balance, the upward movement of this group 
of industries has continued, and may not unreason- 
ably be expected to continue during 1928. The 
prospects of the various branches, however, differ 
widely as will be seen from the following reviews :— 

(a) Private Cars.—The census of production for 
1924 corroborates the provisional figures of private 
car production, published by the Society of Motor 
Manufacturers and Traders, in their annual review, 

The Motor Industry of Great Britain.” These 
figures are given below :— 


Output of Саға. 
1923 iss 885 и 66,396 
1924 Ыз "T i 105,468 
1925 "m M" vss 121,000 
1926 pis ds or 138,500 
1927 5 885 154,000 


It will be seen that production continues to increase, 
though less rapidly, and to this extent corroborates 
employment statistics. During 1927 it is thought 
that the bulk of the increased demand has been 
in the home market, as the export position has not 
n во buoyant as in recent years. 
а figures of exports of cars are not avail- 
able for past years owing to the classification of 
е adopted by the British Customs authorities, 
г ugh this defect will be remedied ав from 
шагу 1, 1928. In the following table, the item 
| for Private Cars" has accordingly been 
estimated on the basis of registration and import 
statistics in overseas markets. 


Tas II.— C. K. Exports of Motor Cars and Chassis. 


T) | 
| Complete Cars. | Chassis. Total. 

Ae | 

1 „ қалық 

12 PEE: 3,259 1,600 4,859 
1925 | 10,961 2,000 12,961 
192 17.772 6,600 24.372 
19: `` 14.605 12,000 26,865 
n 16,400 14,000 30,400 


The retarded increase in exports of chassis during 


idea m attributed entirely to the collapse 
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Unfortunately, this condition is likely to соп- 
tinue in 1928, and there is reason to doubt whether, 
by the end of 1928, exports will be any greater 
than for the year 1927. Australia has been taking 
approximately 50 per cent. of the total British 
car exports, and the continued improvement of 
other markets is unlikely to do more than offset 
the decrease in Australia. That the Australian 
figures will decrease is assumed partly because there 
was а serious over-importation of British cars in 
the early months of 1927 and partly owing to 
the general prevailing depression in that country. 
Although this crisis was precipitated by severe 
droughts, it had its basis in unsound credit condi- 
tions and an uneconomic level of production costs 
made possible for the time being by a high tariff 
barrier. It cannot be expected that these more 
deep-seated troubles will be eradicated before the 
end of 1928, even if more favourable weather obtains 
this year than last. 

As indicated above, the home demand in 1927 
has been more satisfactory in spite of exception- 
ally bad weather and contraction in purchasing 
power due to the industrial dislocation of 1926. 
The number of private cars in use in Great Britain 


1923 ds aa 55 383,528 
` 1924 + kis -— 473,528 
1925 € бора “ча 579,901 
1926 а © Да 676,207 
1927 778,056 


In order to effect Ше net increase of 102,000 cars 
between 1926 and 1927, approximately 150,000 
new cars were.sold, indicating a wastage of 48,000. 
If the whole of this demand had been available to 
the British manufacturer the prospects would be 
highly satisfactory for 1928, during which it is 
anticipated that 170,000 new cars will be sold. 
Unfortunately, however, the decrease in imports 
during 1926 has been reversed in 1927, as will be 
seen from the following statistics :— 


TABLE 1Ш.— U. K. Imports of Private Cars. 


— | Complete Cars. Chassis. Total. 
1923 .. ES 16,617 6,318 22,035 
1924 .. ха 13,707 6,210 19,917 
1925 33,067 7,800 40,867 
19260 .. | 12,075 5,225 17,300 
1927 | 


20,000 9,000 | 29,000 


Imports in 1928 are likely to remain at least at 
their 1927 level, and may well increase having 
regard to the appearance of the new Ford motor 
car, the demand for which will probably not be 
satisfied at first from production in this country. 

Outside the British market, the competitive posi- 
tion can best be gauged from a consideration of 
exports of the principal producing countries. 

TABLE IV.—International Exports of Private Cars. 

(Numbers.) 


Exports йй! 1923. | 1924. 1025. 1926. | 1927.е 
| , 


127,035 151,180 252,288 238,481 | 288,000 


United States 

Canada ..| 57481 | 43,882 | 58,005 | 53,628 | 50,000 

United Kingdom 4,859 | 12,961 | 24,372 | 26,865 | 30,400 

France .. 98,004 | 43,863 | 56,680 | 54,675 | 48,000 

Italy .. 11,243 16,661 | 25,561 | 40,091 | 31,818 

Other countries | 15,381 | 14,081 | 16,001 | 18,957 | 15,400 
Total . -| 244,603 | 282,628 | 438,006 422,697 | 463,618 


е Estimate based on incomplete returns. 

The exports of the United States and Canada 
must really be considered together, as the industries 
of these two countries are virtually under the same 
management, and fluctuations of exports as between 
these countries is often merely the result of internal 
adjustment to keep production in balance, or with 
the object of qualifying for British preferential 
tariff. The position of American exports is over- 
whelmingly strong, and is not far short of equalling 
the whole of European production. In the last two 
years, the United Kingdom and Italy have gained 
at the expense of France as exporters. Germany is 
fully occupied at present in producing her own 
requirements, and her exports are negligible. Other 
countries do a small export trade, chiefly in Central 
Europe amongst one another. 

When it is remembered that nearly 50 per cent. 
of British exports go to Australia and 90 per cent. 


tralian market during the last six months.|to the British Empire, Table IV shows that the 


01 


— —— 


British industry has a long way to go before its 


export position is established on a sound basis. 
From a study of the markets, it is clear that this is 


most likely to be achieved by the production ‘of an 


Empire model which could oust American motor 
cars from the Empire markets. The British industry 
could then stand on its own feet to meet American 
competition, instead of competing with other 
European countries for 25 per cent. of world exports. 

Although this position was less obvious two years 
ago owing to the rapid increase in British exports 
until December, 1925, the necessity of such а 
course was pointed out in this series of articles in 
January, 1926. The experience of the last two 
years has shown that British manufacturers are 
still reluctant to co-operate on a big scale in the 
production, marketing and after-service of a British 
car which, as a transportation unit, would be in 
every respect, and under overseas conditions, as 
good a selling proposition as its chief American 
rivals. Yet it is clearly within their capacity to 
do so, and once accomplished must meet with 
rapid success, owing to the strong sentimental 
preference for British products, which exists at 
present in the Empire. 

It is difficult to say whether any move in this 
direction can possibly take effect during 1928. 
It may be hazarded that it is now too late for this 
year’s prospects to be altered were such a policy 
adopted. Accordingly, the prospect of the industry 
is disastrous competition for a very moderately 
expanding market. Until the industry gets to- 
gether to enlarge its market considerably in the 
manner indicated, there would not seem to be any 
prosperity ahead for the private car industry. 

(b) Commercial Vehicles.—The motor lorry and 
hackney industry continued to expand steadily 
11555 1927. Production figures have been аз 
ollows :— 


1923 waa odi S 21,604 
1924 m" wed wes 26,532 
1925 55% us T 32,000 
1926 sk даа сан 41,500 
1927 see 46,000 


This movement has been the result of increased 
demand both in the Home market and overseas. 

The export statistics of commercial vehicles have 
the same shortcoming as those of private cars, and, 
like the latter, will be improved as from January 1, 
1928. In the meantime, it is necessary to estimate 
the item for “ Chassis for Commercial Vehicles ” 
on the basis of registration and import statistics 
in Overseas markets. 


TABLE V.—U.K. PS of Commercial Vehicles and 


въз 

Садат БЕК СЕК ыыы a а. 

— Complete Cars. Chassis. Total. 
1923. 977 423 
1994 |... 1,730 905 2.635 
1925 1.544 3,105 4.640 
192. 1,148 5,224 6,372 
19277 | 1,800 6,000 7,800 


7 зыш ы нк кекке — +... 

The British commercial vehicle leads the world 
in design and performance, and at least as far ав 
the heavy part of the industry is concerned pro- 
duction is concentrated in the hands of compa- 
ratively few concerns. "There is thus an absence 
of the multiplication of competitive models, which 
was described above as existing in the private 
car industry. Although a great field for expansion 
still lies before this industry in the export field, 
the beginnings of an adequate marketing and after 
service organisation are already present. Closer 
co-operation between the few important manufac- 
turers should quickly render the British industry 
predominant in world markets. In 1928, a further 
considerable increase in these exporta is looked for. 

Home demand in 1927 has also been very satis- 
factory. The number of motor lorries and hackneys 
in use in Great Britain in recent years has been as 
follows :— 


1922 бой 45% ds 248,009 
1923 £u E vs 280,232 
1924 даи Во iss 318,443 
1925 pis es € 347,092 
1926 265 siete уз 373,784 
1927 406,274• 


* Estimated оп incomplete returns. 


To effect the net increase of 32,500 commercial 
vehicles between 1926 and 1927, approximately 
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48,600 new vehicles were sold, indicating a wastage 
of 16, 000. 

The continued decrease in imports since the 
imposition of McKenna duties on commercial 
vehicles has been a very satisfactory feature of this 
industry. 


TABLE VI.—U.K. Imports of Commercial Vehicles. 
Complete 


— Vehicles Chassis. Total. 
1923 .. 771 6,319 7,090 
1924 1.319 6.213 7,532 
1925 655 7,817 8,472 
1026 .. 700 5,211 5,911 
1927 130 5,000 5,130 


The importation of complete heavy vehicles 
has almost ceased, and the greater part of the 
imported lorry chassis are cheap light chassis for 
vans and light commercial work. It is diffcult 
to say whether imports of the latter will increase 
in 1928, owing to the advent of the new Ford lorry 
which appears to be а sound job or whether the 
British light industry will hold its own. It would 
seem probable that at least а temporary increase 
is probable. On the other hand, the home demand 
for road vehicles is likely to expand so rapidly that 
the effects of this competition need not be felt 
very seriously. 

Outside the British market, the competitive 
position is reflected in the following statistics :— 


TABLE VII.—International Exports of Commercial 


Vehicles. (Numbers. ) 
Exports from—| 1923. 1924. 1925 1926. | 1927. 
United States 94,850 | 27,542 | 50,636 | 66,775 | 106,000 
Canada 12,439 | 12,774 | 16.144 | 20,694 | 18,500 
France 2,319 | 3,264 | 4,782 5,093 | 5,200 
Italy .. ..| 1,507 | 2,913 | 3,490 | 4,103 | 4,200 
United Kingdom] 1,400 2.035 | 4,049 6,372 7,800 
Total 


«| 42,524 | 49,128 | 76,691 | 103,087 |141,700 


е Estimate based on incomplete returns. 


Rapid as has been the increase in the world 
demand, the United States has more than main- 
tained the lead she enjoyed at the beginning of the 
period under review. It must be borne in mind, 
however, that practically the whole of American and 
Canadian exports are cheap light lorries of the Ford 
and Chevrolet type. In the heavier lorry and 'bus 
lines the United Kingdom probably exports a greater 
value than the United States. 

The motor industry handles a peculiar product 
which is at once in the category of “ capital goods," 
and yet is sold to a great number of individual 
consumers in the same way ав most “ consumption 
goods." If rationalisation is to be desired in the 
engineering industry as a whole, the need is the more 
insistent in the motor industry for the following 
reason. Ап adequate marketing and after service 
organisation in all the great markets is bound to 
prove expensive, even in comparison with manu- 
facturing cost. Тһе advantages of combination, 
evident as they are in the realm of purely manu- 
facturing costs, become automatically three times 
as important in view of this special feature of the 
motor industry. That rationalisation would be 


advantageous in principle is, however, not entirely 
the point. 
in the field as General Motors Corporation, Ford 
and Fiat, it has become а matter of urgent neces- 
sity. 
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ceived were accepted, the cost would adversely 
affect the economic soundness of the undertaking. 
It was not until 1924, therefore, when costs had 
fallen considerably, that contracts were placed for 
the electrical equipment, rolling-stock, conveyors, 
lifts and other necessary apparatus. As will be 
gathered from the following description, the method 
of operation employed is a distinct departure from 
anything that has been done before; and the 
performance of the railway will therefore be watched 
with interest, especially by electrical engineers. 

It may be mentioned here that the consulting 
engineer for the civil engineering work and the 
track construction of the railway was Mr. Harley 
H. Dalrymple-Hay, M.Inst.C.E., of Regent-street, 
London, a similar function for the equipment being 
exercised, first by Sir John Snell, G.B.E., until his 
appointment as Electricity Commissioner, and then 
by Mr. А. M. Sillar, M.Inst.C.E., of Victoria-street. 
Westminster. Major Н. C. Gunton, M.B.E., M. I. E. E., 
Principal Power Engineer of the Post Office, repre- 
senting Col. T. Е. Purves, O. B. E., Engineer-in-Chief, 
has, in conjunction with Mr. Sillar, been responsible 
for the electrical equipment, rolling-stock, conveyors, 
and lifts. To these gentlemen, and to Messrs. 
W. Н. Powell and J. В. Kingston, who are assis- 
tants to Major Gunton, we wish to express our 
thanks for their assistance in the preparation of this 
article. Mr. Evan Evans, whose services have 
been temporarily placed at the disposal of the 
Postmaster-General by the London Underground 
Railways, occupies the position of Manager of the 
Railway, and amongst other improvements incor- 
porated at his suggestion, were the containers 
described below. Major W. G. Center, M.C., of the 
Post Office Engineering Department, is to act as 


executive engineer and will be responsible for 
maintenance. 


The extent of the railway, which has recently been 
opened for traffic, is shown on the accompanying 
map, Fig. 1l. As will be seen, it runs from Pad. 
dington railway station and District Post Office in 
the west to the Eastern District Post Office in the 
east, connecting on the way with the Western 
Parcels, Western District and Western Central Dis- 
trict Post Offices, the Mount Pleasant Sorting 
Office, the General Post Office at King Edward 
Building in the City, and the railway station at 
Liverpool Street. The dotted lines on the map 
show the run of possible future extensions which, 
if undertaken, will provide direct underground con- 
nection between the principal railway stations and 
post officos in London. Тһе total length of the 
railway, as at present constructed, is 63 miles. 

Tenders for the necessary civil engineering work 
were invited in 1912, the contract for the tunnell- 
ing being let to Messrs. John Mowlem and Company, 
Limited, and for the station platform construction 
and permanent way to Messrs. Charles Brand and 
Son, both of London. Tunnelling was actually 
commenced on October 16, 1914, and finished. 
except for certain works at the Mount Pleasant car 
depot, and at Paddington and Liverpool Street, ш 
1917. Тће station platform and permanent way 
contract was commenced in December, 1923, and 
was finished іп December,.1925. But before going 


With such competitive organisations 
* 


LONDON. 

THE London traffic problem, like poverty, is a 
condition which is always with us. Апа though 
its ramifications have been examined on many 
Occasions from more than one aspect, no solu- 
tion for it has yet been found. In fact, the 
difficulties of finding a solution increase, like 
the traffic, though perhaps at a greater rate, 
every year. From the theoretical point of view 
one of the obvious ways out of the impasse, which 
is now approaching with disquieting rapidity, is 
to provide further facilities for the carriage of both 
passengers and goods across the metropolis. As the 
capacity of the streets in the central areas cannot 
be increased without inordinate expense, this solu- 
tion predicates the provision of more tube railways, 
а course which cannot be adopted freely for more 
than one reason, the principal of which is financial. 
Nevertheless, more than is being done might be 
effected in this direction; апа it is therefore 
worthy of record that some years ago, when con- 
ditions were nothing like so bad as they are at 
present, the British Post Office came to the con- 
clusion that it would be desirable to replace the 
road-van service it was then using by a more 
adequate method of transporting the letter and 
parcel mails between the principal post offices and 
railway stations in London, with a view both to 
accelerating the service and contributing to the 
reduction of street congestion. Delay in transit 
is, of course, а vital matter in the operations of this 
department. Тһе mails must catch certain trains ; 
and it is desirable that they should not be made up 
until the last possible moment. Тһе margin at the 
best of times is, therefore, narrow. 

This being the position, a committee was appointed 
in 1909 to consider the question in all its bearings. 
The advantages and disadvantages of pneumatically- 
operated tube railways and of other proposals were 
carefully gone into, and, finally, 16 was decided 
that the best results would be obtained by employing 
an automatic system with electrically-operated 
trains without drivers, control being effected from 
cabins at the various stations along the line. A 
scheme embodying these ideas was accordingly pre- 
pared in detail, the first contracts were let, and the 
tunnelling work was started just after war broke 
out. This world catastrophe naturally necessitated 
a change in policy. It was decided, however, to 
complete the tunnelling, but no further progress 
was made until after the Armistice, the tunnels 
being meanwhile employed for the useful, if unin- 
tended, purpose of storing works of art. 

Soon after the end of the war tenders were invited 
for the electrical equipment of the railway, the 
specifications laying down a complete scheme, but 
permitting alternative proposals to be put forward. 
The prices ruling at that time were, however, such 
as to render it probable that, if the tenders re- 
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cn the details of the work thus involved, it may 
+ to call attention to certain considerations, which 
determined the civil engineering construction of the 
railway, | 
к. foes n ти ра ща. most соп- 
2 rolling-stock of sufficient capacity 
4 handle the required traffic, was 2 ft., and it may 
У mentioned that this is the first permanent 2-ft. 
а railway in this country. Тһе minimum size 
E e tunnel between the stations, which would 
Mis e а single track of this gauge and give 
„ clearances, was one of 7-ft. internal 
‘tare » In order, however, to economise expen- 
"hen 1 3 decided to run both tracks in one 
for н e minimum size of tunnel requisite 
we an Purpose on straight runs, and assum- 
thes 110 no curves would have а less radius 
This ft., was one of 9 ft. internal diameter. 
i а the necessary clearances, and was there- 
ге the size finally chosen. As, however, at the 
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stations the platforms are of the island“ type, 
like those on some tube railways, two tunnels were 
necessary, and 7-ft. tunnels were therefore con- 
structed for a short distance from the end of each 
station tunnel to the commencement of the 9-ft. 
tunnel, the connection between the two diameters 
being made by step-plate junctions, as shown in 
Fig. 24, on Plate X, which illustrates the tunnels at 
Paddington, and in Figs. 7 and 8, Plate IX, which 
show the arrangements at King Edward Building. 
In the stations themselves, accommodation had 
to be provided, not only for the platform line, but 
for a through line, and at the West Central District 
Office, Mount Pleasant and King Edward Building 
for a running-round loop line as well, making three 
tracks in all at these places. At these three-track 
stations, the internal diameter of the station tunnel 
is therefore 25 ft., while at the other stations it is 
21 ft. 2) in. A view of a 25-ft. tunnel is given 
in Fig. 26, Plate X. These unusual requirements 
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led to constructional conditions, which were quite 
different from those used on the London Tube rail- 
ways, where, except for simple crossovers at a few 
points, two separate single tunnels are the rule. 
This difference is well indicated on the drawings we 
give of the tunnel lay-out at King Edward Building 
station (Figs. 6, 7 and 8, Plate IX). As shown on 
the plan, (Fig. 7, Plate IX), it was necessary to 
build lengths of tunnel of varying diameter with 
step-plate connections between them, while to pro- 
vide for a future connection to other railway stations 
and post offices, it was decided to include in the 
contract, the construction of similar blank step- 
plates, not only here but at the Western Central 
District Office and at Mount Pleasant so that 
further junctions may eventually be made without 
difficulty, as shown dotted on the map given in 
Fig. 1. The decision to provide these future 
junetion tunnels during the construction of the 
main line proved to be especially wise at Mount 
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final permanent size is reached. The views given 
in Figs. 23, 25 and 26, on Plate X, and in 
Fig. 27, on page 93, give some idea of the compli- 
cated nature of the work at this place. Fig. 27 
illustrates the method of constructing the 29-ft. 
tunnel, shield chamber at the King Edward Build- 
ing eastbound station, showing the 14-ft. pilot 
tunnel and the breaking out to the 19 ft. 6 in. 
diameter pilot. Fig. 25 is а view looking west from 
the step-plate near the shield chamber, and shows 
the 14-ft. tunnel and the 7-ft. siding tunnel under 
the west yard. Fig. 23 illustrates the 7-ft. tunnel, 
and Fig. 26 the 25.ft. tunnel in course of construc- 
tion. The point, which is most worthy of notice, 
however, is that the work here was carried out 
without the slightest trouble, thus indicating not 
only that the building itself was soundly erected, 
but that the methods adopted for the construction 
of the railway were carefully thought out and 
justified by results. 

Compressed air, it may be added incidentally, 
was comparatively little used in the construction 
of the railway, and only when the presence of water- 
bearing strata was to be feared. At Liverpool-street, 
for instance, though the Great Eastern Railway 
Company requested that the tunnels should be 
constructed by this method, Mr. Dalrymple-Hay 
advised that this was unnecessary and would mean 
unjustifiable expenditure, especially in view of the 
fact that the much more difficult operations at 
King Edward Building had been satisfactorily com- 
pleted without it. The matter was finally referred 
to an arbitrator, whose award in favour of the 
Postmaster-General was shown by subsequent 
events to have been correct. 


The actual constructional work was effected 
through а series of shafts, which were sunk at 
various places along the route of the line. Тһе 
westernmost of these was near Paddington, where 
the shaft was sunk on private property, near the 
Grand Junction Canal, à most convenient site both 
from the point of view of removing the spoil and 
bringing up the material. Near the Western 
Parcels Office a temporary working site was obtained, 
and a 12-ft. shaft was sunk to the level of the rail- 
way, 72 ft. below. From this place, excavation 
work was conducted in both directions. Near the 
Western Central District Office, the Postmaster- 
General obtained possession of part of the roadway 
in Shaftesbury-avenue for sinking а 65-ft. shaft, 
and the work westward from this place joined up 
with that from the Western Parcels Office under 
Great Titchfield.street. Two shafts were sunk at 
Mount Pleasant, one at the western, and the other 
at the eastern, end of the site of the station. Тһе 
tunnel westward from this place joined up with 
the eastern tunnel from the Western Central District 
Office, under Lambs Conduit-street, where, as an 
example of the accuracy of the setting out, it may 
be stated that the joint was made to within 4 in. 
From the shaft at the eastern end of Mount Pleasant 
station, work was conducted as far as the junction 
of Great Saffron-hill and Cross-street, where it 
joined the tunnel driven westward from King 
Edward Building. The shaft at the latter place was 
sunk in a yard near the site of the old Roman wall. 
The next shaft eastward was at the western end of 
Finsbury-circus, where a site was selected partly 
in the roadway and partly in the public garden. 
In the eastward direction, the tunnel was driven 
from here as far as a point under the eastern side of 
Bishopsgate, where the eastern and western plat- 
form line of the Liverpool-street station connect 
in a step-plate tunnel. The easternmost shaft was 
in the Whitechapel-road, just where the East London 
Railway crosses under the highway. Considerable 
care had to be taken here to avoid the main L.C.C. 
sewer. | 

Generally speaking, Ше running tunnels between 
the various stations were driven by the ordinary 
method of the Greathead shield. Тһе breaking-up 
methods used, and also the details of the timbering 
employed, are shown in Figs. 41 to 55 on page 106. 
The short lengths of interconnecting tunnel at the 
stations were excavated by hand mining, а method 
which presented no difficulty in the London clay. 
After excavation, the whole of the work was grouted 
with pure Portland cement. Хо blue lias lime was 
used, as Mr. Dalrymple-Hay's experience is that settle- 


ments cannot be eliminated when it is employed. In 
his opinion, it is, in fact, impossible to guarantee 
that the lime is hot and, if it is not hot, it will not 
set quickly enough to ensure proper support, and 
the prevention of settlement of the ground. 

The station tunnels themselves were driven by 
Greathead shields, except in the case of one of the 
tunnels at Mount Pleasant, where а modified ar- 
rangement was used. Неге the tail was cut off the 
shield, 80 that when the latter was moved forward 
clay was exposed. This was done to see whether 
the volume of grout necessary could be reduced, 
and from this point of view the experiment proved 
entirely successful. 

In addition to the tunnel proper, of which further 
illustrations are given in Figs. 2 to 5 on Plate VIII, 
permanent shafts were provided at all stations for 
giving access to the platforms, by means of con- 
veyors, lifts and staircases, from the basement level 
of the various Post Office buildings and main line 
railway stations. These shafts generally have an 
internal diameter of 12 ft. They are of the usual 
construction, and were sunk by underpinning and 
lined with cast-iron segments. At Mount Pleasant 
and King Edward Building, which are two of the 
busiest stations on the railway. some of the shafts 
are 14 ft. in diameter. The position of these is 
shown on Fig. 9, Plate IX. | 

In addition to the vertical shafts, conveyor subways 
have also been provided at Paddington and Liver- 
pool-street, so that direct communication is possible 
by this means between the main line railway plat- 
forms, from which the Continental and country 
mails are dispatched and received, and those of the 
Post Office Railway, as explained in more detail 
later. There is also а similar subway at Mount 
Pleasant. 

Intercommunication between the island plat- 
forms is obtained by cross-passages of 10-ft. internal 
diameter, while other works include the lay-by sid- 
ings at each end of the stations at Paddington, King 
Edward Building, and the Eastern District Office, 
as well as at the eastern end of Mount Pleasant 
station. These, as shown in Figs. 7 and 8, Plate IX, 
are constructed with bifurcated connections to both 
the platform tunnels. 

Coming to the track, the running rails are 
of British standard section No. 35, weighing 
35 lb. per yard, and are secured to oak sleepers 
by i-in. coach screws. This heavy design has been 
adopted, in order to reduce the maintenance work. 
The sleepers themselves are embedded in the 
concrete of the tunnel invert and are 3 ft. 6 in. long, 
their section being 7 in. by 34 in. Great attention 
was paid to the question of curvature. On the 
sections between stations where the speed is high 
the minimum radius of curvature is 400 ft. Аз 
shown in Fig. 22 on Plate IX, this necessitated а 
maximum super-elevation of 3} in. with a guard 
rail 1} in. from the running rail and the outer rail 
} in. wide to gauge. Оп the running round loops 
the minimum radius of curvature is as low as 60 ft. 
The general character of the track construction is 
clear from Figs. 14, 15, 21, and 22 on Plate IX. 


(To be continued.) 


BRICK-PAVED ROADS. 


EXPERIMENTS which will be watched with interest, 
are now being made in London, with the surfacing 
of concrete road foundations with bricks, in order 
to carry heavy road traffic. The first bricks sup- 
plied from France for this purpose were laid in 
October, at the Great Western Railway, West- 
bourne Park Goods Yard, and the entrance to the 
Municipal depot of the Chelsea Borough Council 
has now also been paved with these bricks. Both 
test-lengths are now in use, and preparations are in 
hand for commencing laying experimental lengths 
at four other sites in London. In all cases, the 
bricks will be subjected to exceptionally heavy 
traffic. | 

This class of paving is on lines similar to works 
executed already in France, with а brick manufac- 
tured specially for the purpose. Тһе bricks laid 
here have been obtained from Messrs. Horace W. 
Cullum and Company, 50, Britannia Street, King's 
Cross, W.C.1., the London agents, and the work has 
been executed under the direction of Mr. Peter 


Hay, of La Société la Brique entre dure, Usines 
d'Hydrequent, prés de Marquise, Pas de Calais, 
France, at whose works the bricks were manu- 
factured. 

In France, some 20 miles of roads have now been 
surfaced with these bricks, including such roadways 
as the Grand Pont d'Etaples, in Paris, and have 
been in use for two years. In character, the bricks 
made for this purpose by the company named, are 
reddish-brown externally, while the interior is blue 
or mottled red. They are tough and strong, heavy 
and compact. Their weight is, on an average of 
10 bricks, 136°5 lbs. per cubic foot, and their 
absorption is less than 1 per cent. When laid on 
the flat and crushed, they split vertically, and have 
as high a crushing strength as first-class Stafford- 
shire blue bricks. The characteristics which make 
them particularly suitable for road surfaces are :— 
(1) Regularity of shape and size ; (2) an even grain 
at right angles to the wearing surface; and (3) a 
texture which affords a firm foothold. 

Some tests have recently been carried out by 
Messrs. David Kirkaldy and Son to ascertain the rate 
of wear of 8-in. by 33-ш. by 3-in. wire-cut bricks of 
this make. In these, a surface of 7 in. by 3 in. of 
each of 10 bricks was exposed to wear in the standard 
apparatus, specified by the Institution of Municipal 
and County Engineersfor determining the rate of wear 
of concrete flags. The apparatus contained 1,000 $-ш. 
diameter hard steel balls, and was rotated at а 
speed of 58 r.p.m. The specified number of revolu- 
tions in each direction was 86,400. Тһе results 
showed that no bricks were broken, and that the wear 
was on an average a quarter of an inch in depth. 
The bricks lost 6 per cent. of their original weight. 

The method of construction which has been found 
to be most satisfactory, according to experience in 
France, is as follows :—Fine, damp sand, free from 
small stones, is laid on а properly-cambered and 
matured concrete foundation. "The sand is screeded 
to а uniform depth of $ in., and then pressed down 
by hand. The bricks are laid on this, as close as 
practicable to one another, in the manner of wood- 
block paving. They are then rolled by а three-ton 
roller. If any of the bricks break under this treat- 
ment, they can be pulled out quickly by & special 
pair of tongs and replaced by others. Тһе joints 
are then filled with Texaco, or some other suitable 
asphalt, at a temperature of 350? Е. This is 
poured in from а melting kettle. Ап alternative 
method is to use a grout made with quick-hardening 
cement for the joints. Traffic can be allowed on 
the road & few hours after the asphalt joints are 
finished, or in а few days when cement is used. 

It may here be noted that brick paving is used to 
a considerable extent in the United States, where 
both bitumen and cement filling have been used. 
While the former has mostly proved satisfactory, 
the latter has, under certain climatic conditions, 
proved quite unsuitable, actual explosions of paving 
having occurred, with considerable damage to passing 
traffic. 

The United States Bureau of Public Roads has 
carried out an elaborate series of tests in connection 
with brick pavements, on its circular track at 
Arlington. Тһе results of these were published in 
the journal of the Bureau.* Тһе tests were super- 
vised by Mr. L. W. Teller, Engineer of Tests, and 
Mr. J. T. Pauls, Ássociate Highway Engineer of the 
Bureau. . 

The circular track at Arlington is 13 ft. wide, and 
of a mean length of 540 ft. It was laid with 10 
types of brick paving on a concrete foundation. 
On one-half of the track a plain sand-bedding course 
was laid to a thickness of $ in., and оп Ше other 
half а 4 to 1 cement-sand course, } in. thick, was 
spread. | 

On each of these types of bedding, five test sections 
of paving bricks were laid. Тће bricks were all 
vertical fibre, plain wire cuts, 8} in. long by 4 n 
wide. They were 2 in., 2$ in., 3 in., 34 in. а 
4 in. thick respectively, and а total length of abou 
45 ft. was laid with each size. Transition sections, 
about 10 ft. long, were laid to allow for the difference 
in thickness of the bricks. | 

After being laid, the bricks were rolled. with 1 
3-ton roller. Damp bricks were then dried an 


* Public Roads, September, 1926. The Government 
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was counted. The results are shown in Table II- 
which gives the number of bricks broken trans- 
versely, under each load, as a percentage of the 
total number of bricks in the two wheel strips of 
each section. 16 is noticeable that nearly all the 
breakages occurred among the 2-in. bricks and that, 
on an average of all the results, 24 times as many 
breakages were recorded for the bricks laid on 
cement mortar as on sand alone. Most bricks were 
broken by the 7}-ton lorry with solid tyres, the 
3-ton lorry with non-skid chains coming next in 
the amount of damage done. 


the joints filled with asphalt (32 penetration) at a 
temperature of 375 deg. to 400 deg. F. Strips, 
30 in. wide, were painted оп the track for the 
wheels. The track was constructed with a super- 
elevation for a speed of 9 miles an hour. 

Two series of tests were made, the first with 
solid rubber tyres and the second with heavy non- 
skid chains on the rear wheels of the same lorries. 
[n the first series а 3-ton motor lorry was used for 
10,000 circuits of the track; next, а 5-ton motor 
lorry was run for 10,000 circuits; and, lastly, a 
ноп motor lorry was run for 20,000 circuits. 


TABLE T.—PARTICULARS ОР MOTOR LORRIES AND LOADS. 


Particulars of Motor Lorries. 


T yrea. Chains on Rear Wheels. No. of 
Мах! Circuits 
Test No. Rated Wheel of Track 
Load. Това Load рег Height In 
. Size. inch of Diameter above x Thousands. 
Tvre Tyre. No. 
Width. per Wheel. 
Tons Lb. In. Lb. In. In. 
1 | 2 | 3 | 4 | 5. | 6 | 7 | 8 | 9 
Ist Series — 
| 3 5.800 10 x 10 580 10 
3 5 7.750 40 « 12 016 None None None 10 
3 7} 10,570 40 х 12 881 20 
and Series— | [te 
1 3 1} lt 7 10 
| Era? qase | OG | 0 
3 T J 4 1) 8 2.9 
1? 


TABLE IL —PERCENTAGE оғ THE TOTAL NUMBER OF BRICKS IN THE Two WHEEL STRIPS OF EACH 
SECTION WHICH WERE BROKEN TRANSVERSELY UNDER EACH LOAD. 


— — ——————————г—„———Є—бєб—өә———„—„——— .—-—Е ЕЕ ———-————— 


Thickness of bricks іп inches. S = sand bed. С = сетеп!-запд bed. 


No. 
of 
` Tyres. Tripe 
я Іп 
ћоц Я : 
sands 8 с 8 с 8 с 8 с 8 с 8 с 
рег рет рет рег рег рег рег рег рег рег рег рег 
cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent. 
l. 2 3. 3. 5 6 7 8 9 10. 11 | 12. 13 14 15. 
18 3 — — — — — — — — — — 0.0 0.0 
Plain soli 5 1:6 2-1 — -- -- -- -- -- -- — 1:6 2.1 
lid 10 7:5 5:6 | 11-8 0-2 0:3 -- -- -- 0:4 -- 0-2 5-8 | 12-7 
10 1:5 8-5 4-6 -- — — -- -- -- -- -- 3:5 4:6 
нта дасты ЖЕ ⁵ ⁵—ͤ p⁵:ꝛ Шалы Шала hh m y d Кола 
Total .. : 10 10.7 18-5 0-2 0:3 -- -- -- 0-4 — 0-2 | 10-9 | 19-4 
„ )!! ß ß 
5 10 3 1:0 8:0 — 0-5 0-3 — -- 0-1 — — 1:3 6-6 
Non-skid Chains | 10 5 0:5 | 341 = 0:5| — -- 0.1 — — 0-1 0:6 | 3.7 
( 2:9 7-5 0:4 1:1 -- -- === m e pes m — 0.4 1.1 
тати то Ио. отоу b ͤͥͥſͥ клен таннен Мост Vota Пан олып Буы 
Total Ны 22.2 — 1:9 | 10-2 — 1:0 0.3 — 0-1 0-1 -- 0:1 2.3 | 11:4 
SS ⁰ͥ⁰ͥ⁰yme ͥ⁰ͥõyd Жалан ыла EE, MACROS Шуыл yt лон ла И Жолдан жолап салым 
Grand Total .. 62.2 — 12.6 | 28:7 0-2 1:3 0-3 — 0:1 0:5 0-0 0:3 | 13-2 | 30-8 
cc c ⁵ ↄ ⁵ð dd >й „а Шу EMEN q A . 


TaBLe IIL—Phyeical Tests on Bricks taken from the 


А record was also kept of the transverse breakages 
Tested Pavement. 


under the inner and outer wheels for the 2-in. 
brick section, and it was found that only 31 breakages 


. Stk. occurred under the action of the inner wheel, while 

ти це 246 were recorded for Ше outer wheel track. This 

thickness | Loss by was very likely due to the speed having been 
in WI Weight Tested Tested Tested А 5 hich 

/ p nt flat оп едџе. | onedge. | increased from 9 miles per hour for which the track 

I. Pb. per lb. per Ib. per | was super-elevated, to 12 miles per hour which was 


square inch.| square пећ. | square inch. 


probably high for the track conditions. When the 


CC cO "—————— — P— —— . е. 
speed was reduced to 9 miles per hour in Ше last 


i | 2 | ~ | t | >: 22,200 trips, although non-skid chains were used, 
3 теш ишш ee the breakages were 77 under Ше inner wheel and 
" 18 В о 1.991 10.240 only 44 under the outer wheel. | | 

3 19-0 2115 1.964 15 0 These transverse breakages did not materially 
10 no 2:214 2,146 10.916 affect the use of the pavement, because the broken 
„ ДИ eee 10,450 | portions remained in position, and did not scale 
Averages. 18-0 2,203 2,059 | 11,061 at the cracks except іп the case of Ше 2-in. bricks. 


J ГОНЕ АМАН Бодан 
In the second series, with the machines fitted with 
аа chains, the 3-ton and 5-ton lorries each 
je 10,000 circuits, but the 73-ton lorry only did 
^200 circuits, Particulars of the motor lorries 
and the loads are shown in Table I. In the first 
a of tests the speed was 12 miles an hour. 
В was reduced to 9 miles an hour in the second 
вепев, because of the excessive heat of the chains. 
| The total amount of traffic which passed over the 
strips of brick paving, each 30 in. wide, during these 
tests, amounted to some 630,000 tons, the traffic re- 
presented in the most severe tests, with the non-skid 
chains on the rear wheels, being about 200,000 tons. 
After each test the track was inspected, and the 
number of broken bricks in each of the 10 sections 


The number of bricks broken during the entire 
test was said to be less than would be broken ordi- 
narily during the rolling of the pavement. Any 
cobbling or rounding of the edges depends chiefly 
on how close the bricks are packed. 

Instead of testing sample bricks before the paving 
was laid, the engineers in charge removed bricks 
from the pavement for this purpose on the comple- 
tion of the road tests. Іп consequence, some 
difficulty was experienced in applying a fair test, 
and for this reason additional transverse tests were 
carried out. Тһе results of these are shown in 
Table III. They indicate that the 2}-in. bricks 
were probably the best in quality. | 

In the same table the results of rattler tests аге 
shown. This test is described in the Standard 


Specification for Brick Paving of Ше American 
Society for Testing Materials. It was adopted in 
1915. Тһе rattler test is employed for the purpose 
of determining whether the material as а whole 
possesses sufficient strength, toughness and hardness. 

The rattler consists of a steel.lined drum 1 ft. 
8 in. long internally, and 2 ft. 4 in. in diameter. 
This is charged with ten cast-iron balls weighing 
from 7 to 7:5 lb. each, and from 245 to 260 balls 
weighing from 0:75 to 0:95 lb. each. The total 
weight of the charge is as nearly as practicable 
300 lb. In a test, ten bricks of known weight are 
placed in the barrel with the balls, and the drum 
is then rotated at а uniform rate of between 29-5 
to 30-5 revolutions per minute for 1,800 revolutions. 
All the pieces of brick under 1 Ib. are rejected and 
the rest weighed, the percentage loss by weight of 
the ten bricks being then calculated. This loss is 
shown in column 2 of Table III. 

The following conclusions may be drawn from 
the Arlington tests :—(1) Bricks should be bedded 
on sand in preference to а cement-sand bed. (2) 
The thickness of the bricks should b^ at least 24 in. 
and, to allow for wear, should be preferably thicker. 
(3) The super-elevation on curves should be sufficient 
for & reasonable speed in order to prevent excessive 
wear on the track by the outer wheel. (4) Con- 
siderable care should be taken to obtain suitable 
vertical fibre bricks of high strength and uniform 
quality. 

It is generally considered that this class of work 
is suitable for heavy traffic and where renewals 
must be effected quickly. Тһе fact that some two 
million square yards of this type of paving have 
been laid in the United States since 1905, and that 
it continues to be adopted, indicates that it has 
been found to be satisfactory. 


------------------- 


THE WESTERN PORTS ОЕ ТНЕ 
NORTH ATLANTIC. 
By Brysson CunnixeuaM, D.Sc., M. Inst. C. E. 


У.—Тнк Port ок Boston. 
(Concluded from page 37.) 

Boston Tidewater Terminal.—The Tidewater 
Terminal, three views of which are given in 
Figs. 17 to 19 on pages 98 to 99, is one of 
the important installations at the port of Boston 
for shipping purposes ; it compares, as a shipping 
terminal, exceedingly favourably with similar in- 
stallations at other American ports. It was 
brought into existence in 1918, to facilitate the 
storage and shipment of war supplies destined 
for the support and maintenance of the American 
Army in France. Although it was not actually 
completed before the signing of the Armistice, 
and was not used for the actual shipment of any 
appreciable quantity of war supplies, it was utilised 
for storage purposes as a depot for great quantities 
of army material. It was also available for the 
disembarkation of troops returning from Europe. 
As an indication of its capacity, and also of the 
volume of the supplies which were under production 
at the time of the Armistice, and which could not 
be stored cither at the point of production or 
elsewhere, it may be stated that in this one 
terminal there were stored, soon after its completion, 
goods of the value of one thousand million dollars. 
These goods at a later date were disposed of by 
publie auction. 

The Tidewater Terminal occupies a site practically 
extending along the entire north frontage of a branch 
waterway on the eastern side of the harbour, 
which is known as the Reserved Channel,” as 
will be seen in Fig. 1, page 35, ante. It has a 
depth of 30 ft. at mean low water, and a total 
frontage of over 5,000 ft., including a slip on the 
north side abutting on the main ship channel, at 
which there is a depth of 30 ft. at mean low water. 
Convenient rail service is available at the aite 
by the New York, New Haven and Hartford 
Railway, giving direct connection to New York 
City and Southern. New England, and having 
connection by an outer belt line with all the other 
railroads serving the Boston district, and, in 
addition, bv an inner connecting line, with the 
various divisions of the Boston and Maine Railroad, 
serving Northern New England and Canada. 
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THE PORT OF BOSTON, МА88.; TIDEWATER TERMINAL. 


The configuration of the site lent itself to an 
arrangement, of the various parts of the depot, by 
which they could be conveniently adapted to the 
efficient receipt, storage and shipment of goods, 
arriving or leaving either by rail or water. Тһе 
scheme adopted was that of а quay development, 
with the two most important buildings, viz., the 
storehouse and wharf shed, running parallel with 
the Reserved Channel, and occupying the space 
between it and the graving dock. These buildings 
are also separated by a paved street, containing 
railway sidings and crossed by bridges connecting 
the buildings. There are also rail tracks on the 
waterfront. 

Of the main buildings, the storehouse is an eight- 
storey building, which is clearly shown in Figs. 17 
and 18, constructed of reinforced concrete of the 
flat slab type, 126 ft. wide and 1,038 ft. long. It 
is divided into six equal sections, separated by 
fire walls, with provision for expansion between 
sections, and is so constructed and equipped that 
it may be used either for manufacturing purpose 
or storage. Тһе lower floor has а wood-block 
pavement and is designed for loads of 500 lb. рег 
square foot; all the other floors have granolithic 
surfaces and are designed for loads of 200 lb. per 
square foot. 

The wharf shed, which is best seen in Fig. 18, 
adjoins the storehouse on the southerly side, and 
is connected with it by six bridges, one at each 
section of the storehouse. Тһе street between the 
storehouse and the wharf shed, 87 ft. wide, is 
called Terminal-street ; its surface is level with 
the lower floors of both the storehouse and the 
wharf shed. Тһе latter is а double-storey structure, 
100 ft. wide and 1,638 ft. long, with steel frame and 
concrete curtain walls. Тһе balcony at the second- 
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storey level permits of the transference of freight 
between the upper floor and a ship. One of the rails 
for the semi-portal gantry cranes which serve the 
wharf shed, is located directly below the balcony. 
The pavement on the lower floor, which is designed 
to support 600 lb. per square foot, is wood-blocked ; 
the upper floor, which is designed to take a load of 
400 lb. per square foot, has a bitulithic pavement, 
except the balconies, which have concrete surfaces. 

The pier shed, shown in Fig. 19, is located at the 
eastern end of the property and was intended to be 
used for naval stores. It consists of two treble- 
storey buildings of reinforced concrete, parallel with 
each other, of the flat-slab type, each 100 ft. wide by 
924 ft. long, and connected by bridges at the second 
and third floors. The depressed way between the 
buildings has & net width of 37 ft. and accom- 
modates three railway tracks. Inclined ramps afford 
access to the ground floor of the buildings. Тһе 
pier-shed buildings have balconies at the second and 
third floors on the qugyside, so that freight may be 
transferred directly between either of these floors 
and а ship. The floors are designed for the same 
loads as the storehouse. 

The total area available for storage in the fore- 
going buildings is 1,624,000 ft. net, provided one kind 
of goods only is stored per section in each building, 
and 12 per cent. less if storage throughout the 
buildings is of а miscellaneous character. The 
estimated capacity for goods corresponding with the 
maximum storage area is approximately 300,000 
* short " tons (tons of 2,000 1b.), while for miscel- 
laneous storage the corresponding capacity is about 
100,000 short tons. In addition to the storage area 
in the buildings, there is available open storage 
space served by railway tracks with a total net area 
(exclusive of the tracks themselves) of 184,700 sq. ft. 
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A continuous wharf, with a concrete deck, entirely 
surrounds the site, and provides berthing space of 
5,464 lin. ft., of which 2,500 lin. ft. along the 
Reserved Channel has a depth of 35 ft. at low water, 
and the remaining portion a depth of 30 ft. at low 
water. The wharf will accommodate simultaneously 
11 ships, 10 of which may have lengths of from 300 ft. 
to 500 ft., the eleventh being a small vessel which 
can be berthed in an emergency at the end of the 
site. 

The terminal is equipped with automatic electric 
freight and passenger lifts, tractors and trailers. 
gantry cranes, locomotive cranes, electric dock 
winches, piling machines, &c. 

The lift equipment of the storehouse merits some 
special mention. In each of the six sections there 
are four lifts, grouped together at the centre of the 
eastern end of each section. Each lift has a plat- 
form 9 ft. 4 in. by 17 ft. 6 in., with entrances at both 
ends, and a working capacity of 10,000 lb., with 
a speed of 150 ft. рег minute. Тһе lifts are of the 
micro-levelling type, which enables them to be 
automatically stopped flush with any floor level, so 
that trailer trucks can be pushed on and off without 
difficulty. They are also provided with automatic 
electrically-operated fire doors, which cannot be 
opened at any floor unless the lift is аб that floor. 
Push buttons inside the car, and outside at each 
landing, are also provided for opening the doors. 

The designing and supervising engineers for the 
structure were Messrs. Fay, Spofford and Thorndike. 
of Boston, who were appointed by the United States 
Army Board for the execution of the ШЕ 
The photographs reproduced have been courteoust) 
supplied by the firm. at 

Ship-Repair Facilities.—In all, there are d 
Boston six graving docks, one floating dock, ал 
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eight slipways for the purpose of executing repairs 
to shipping. The floating dock belongs to the 
Bethlehem Shipbuilding Corporation, Limited. 
Formerly located at Weymouth, Fore River, above 
Quincy Point Bridge, it is now moved to a site at 
East Boston. It has a length of 479 ft. and 
entrance width of 90 ft., and a depth of water over 
blocks, when submerged, of 27 ft. 6 іп. It was built 
in 1921. and has a lifting capacity of 11,500 tons. 
Of the six graving docks, three belong to the 
United States Navy and three to the Bethlehem 
Shipbuilding Corporation, Limited. Four of them 
are less than 500 ft. in length, a fifth has an over-all 
length of 738 ft.. an entrance width of 101 ft. 8 in. 
at coping level, and 91 ft. 4 in. at 6 ft. above the 
keel blocks, and a depth over sill of 30 ft. at 
H.W.O.S.T. It can deal with ships up to 700 ft. 
long and of 85 ft. beam. It was built in 1905. 

But far excelling any of the foregoing is the magni- 
ficent graving dock, built during the war and com- 
Pleted in 1919, by the Commonwealth of Massa- 
chusetts, and in the same year sold to the United 
States Government. It is located in South Boston 
and adjoins the Tidewater Terminal. It must 
be included among the two or three largest graving 
docks in the world, having a length of 1,176 56. 
overall, or 1,158 ft. 10in. at floor level. The entrance 
иа в 149 ft. at coping level and 125 ft. at 

ft. above the keel blocks. The depth at mean high 
па в 44 ft. 6 in. over sill and 42 ft. 33 in. over 
осів, The dock was intended to have two float- 
ре caissons, and provision was made for its use as а 
15 single chamber or as two chambers each of 
* ut one-half the total length. Only one caisson, 
: wever, has been so far installed. If a caisson 
DUE 105 the inner sill, the inner chamber is 
a біп, іп length. The dock is equipped with 
i Е of 50 tons lifting power at an outreach 

ending 5 ft. beyond the centre line of the dock. 
аны and Shipping.—At one time second 
: vibe to New York, Boston now occupies 
sd ion about sixth in rank, based on the total 
Пеене: import cargo tonnage, among the leading 
aen: and Gulf Ports of the United States. The 
за сж «ће following Table are for the last two 
sista ін from statistics issued by the United 
— ае Board. They relate only to foreign 
gin , it should be pointed out that Boston 
which n considerable local and coastal traffic, 
of the taken into account, makes the position 
Port about third among U.S. ports. 
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This relative retrogression (actually there has 
been a considerable advance in the port's trade) 
is due in part to а fact already been mentioned, 
viz., the paucity of the export trade, and the influ- 
ences which militate against its revival. 

In an investigation of the nature of the outbound 
foreign commerce of the large export ports of the 
United States, it can be shown that, with the excep- 
tion of New York, each of the ports depends largely 


Total Tonnage of Imports and Exports. 


Fiscal Fiscal 
— Year, Year, Increase. | Decrease. 

1926 1925, 

Tons. Tons. Tons. Tons. 
New York ..| 23,267,520 | 23,522,071 -- 254,551 
New Orleans..| 8,279,186 9,410,331 — 1,131,145 
Baltimore ..! 6,010,559 5,485,071 525,488 — 
Philadelphia..| 5,096,399 5,736,805 -- 640,406 
Norfolk 3,321,865 2,912,890 | 408,475 -- 
Boston 2,818,194 2,302,803 | 515,301 -- 


for Ив volume of export commerce upon опе ог more 
primary bulk commodities, which originate in the 
appropriate hinterland of the port. Thus about 
nine-tenths of the exports of Philadelphia and 
Baltimore consist of coal, coke, oil, grain and steel. 
With the single exception of grain, none of these 
export commodities could normally be expected 
to move, in quantity, through Boston, and in recent 
years, the export flow of grain has been much 
handicapped by a differential rail rate on grain in 
favour of Philadelphia, Baltimore and Norfolk. 
This differential is based on the shorter haulage 
distance from the grain fields of the Middle West. 
The point is one of commercial rather than of 
engineering interest. It is only mentioned here to 
account for the present position of Boston as a port. 
Under present conditions, Boston cannot offer suffi- 
cient inducement to steamship companies to arrange 
any considerable number of regular services to the 
port. Boston is now merely а port of call for much 
of its foreign freight, though it does take in a 
quantity of imports, mainly raw material for manu- 
facture in the New England States. Many vessels 
engaged in foreign trade unload partial cargoes and 
proceed to New York and Southern ports with the 
remainder, or vice versa. The inability to supply a 
return cargo acts detrimentally. 

Тһе position is summed up in the recommendations 
of the Division of Metropolitan and Port Planning 
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to the Legislative Assembly of the State of Massa- 
chusetts in October, 1925. 

" We commend most heartily the effort being 
made by the Maritime Association and other Boston 
interests to abolish the differential against Boston 
on grain and other products. While we do not 
anticipate that а huge volume of grain will flow 
through Boston, such as flows through some of the 
Southern ports and through Montreal, yet we do 
feel that with the abolition of the differential, 
Boston may expect to receive а reasonable amount 
of export grain. This export grain is essential as 
bulk cargo for vessels sailing to European ports. 
It is the natural bulk cargo for Boston shipping, and 
we urge that every effort be made to secure an 
equal rate to all of the North Atlantic Ports, at 
least for ex-lake grain which comes by water to the 
foot of the lakes. Not only is such grain a profitable 
bulk cargo for ships sailing to European ports, it is 
also a valuable addition to the freight handled by 
New England Railroads." 

Oil Fuel Supplies.—In view of the importance 
nowadays of obtaining supplies of oil fuel, it may be 
mentioned that there are two companies at Boston 
engaged in furnishing fuel oil to vessels, viz., the 
Mexican Petroleum Corporation at Chelsea and the 
Beacon Oil Company at Everett. Both companies 
supply to bunkers from piers or barges. The 
Mexican Petroleum Corporation terminal is located 
on Chelsea Creek and has a capacity of 230,000 
barrels. There is a channel approach 25 ft. deep at 
mean low water, but by taking advantage of the 
tide, steamers of practically any size customarily 
visiting the port, can reach the pier. Barge supplies 
can be given in anv part of the harbour. 

The Beacon Oil Company possesses an installation 
with a total capacity of 750,000 barrels, including 
eleven underground concrete storage tanks, which 
can be used at will for crude oil or fuel oil. Supplies 
can be given at the Company’s pier or by means of 
barges in the harbour. 

Both the Mexican Petroleum Corporation and the 
Beacon ОП Company obtain their oil by tank 
steamers from Mexico. 

Coal Bunkering.—' The coaling of ships is a fre- 
quent operation at Boston, but the companies en- 
gaged regularly in the bunkering of vessels number 
only four. Thev are the Maritime Coaling Company. 
C. H. Sprague and Son, the Burton Furber Coal 
Company, and the Suffolk Coal Company. The 
storage capacity of these companies. runs to 133,550 
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tons. Lighters used for bunkering are equipped 
with suitable appliances. 

Grain Storage. — The principal elevators are those 
of the Boston and Albany Railroad at East Boston, 
and the elevators of the Boston and Maine Railroad 
at Mystic Wharf and Ноовас Wharves, Charlestown. 
The first has a storage capacity of 1,017,191 bushels 
and а normal working capacity of 700,000 to 
800,000 bushels. It is a fireproof structure of steel 
enclosed in brick and terra-cotta. Grain is trans- 
ferred from cars to the elevator at the rate of 15,000 
bushels per hour, and from the elevator to ship at 
the rate of 20,000 bushels per hour over each side of 
а pier, using electrically-operated belt conveyors. 

The Boston and Maine Elevator at Ноозас 
Wharves has a storage capacity of 1,000,000 bushels 
and a working capacity of about 850,000 bushels. 
Grain is transferred from cars to the elevator at the 
rate of 8,000 to 10,000 bushels per hour, and from 
elevator to ship at the rate of 10,000 to 12,000 
bushels per hour. This also is fireproof structure of 
steel with terra-cotta facings. The elevator of the 
same company at Mystic Wharf is a frame structure 
covered with corrugated iron. It has a storage 
capacity of 420,000 bushels and a working capacity 
of 350,000 bushels. 

It will be observed that the three elevators, with 
their aggregate capacity of about two and a half 
million bushels, are all railway-owned. There is a 
suggestion that an independent elevator should be 
provided by the State for general use. 

The writer desires to acknowledge the courteous 
assistance which he received from the Commis- 
sioners and officials of the Department of Public 
Works in preparing the foregoing article, and the 
facilities afforded him in connection with his visit 
to the port. 
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Тнк General Council of the Trades Union Congress, 
at & special meeting in London on Tuesday, decided to 
continue the discussions on the subject of industrial 
peace, with Sir Alfred Mond and the employers asso- 
ciated with him in the movement. According to an 
official report of the proceedings, the Council authorised 
the committee, which was appointed in the first place, 
to make arrangements for the conference with the 
employers to go into the questions for discussion, and 
to meet the committee already appointed by the 
employers. Тһе Council also authorised its committee 
to draft an interim report for submission to the 
executives of the affiliated unions, and reporta of the 
proceedings are to be prepared for circulation to 
the unions from time to time during the period of 
the discussions. It was unofficially stated that of 
the 33 members of the Council five were absent. The 
decision to continue the discussions was not unanimous, 
a minority of six voting in one division in favour of 
postponing further discussions until the Council had 
obtained а special mandate from the affiliated unions. 
For another amendment, which was defeated, Mr. A. B. 
"wales, а member of the Executive Council of the 
Amalgamated Engineering Union, was responsible. 
It was to the effect that the employers’ group be 
required to consult the various employers' organisations 
and obtain their authorisation before proceeding 
further. 


The committee originally appointed by the General 
Council consisted of Mr. Ben Turner, Mr. W. Thorne, 
M.P., Mr. J. H. Thomas, M.P., Mr. A. Pugh, Mr. E. 
Bevin, Mr. T. Richards, and Mr. W. M. Citrine. Mr. 
W. Milne-Bailey has now been added. and will act as 
secretary. The employers’ committee consists of 
Nir Alfred Mond, Lord Londonderry, Sir David Milne- 
Watson, Sir Hugo Hirst, Lord Ashfield, Lord Weir, 
Mr. Vernon Willey, and Mr. J. Conway Davies (secre- 
tary). 


The Times understands that the programme of 
legislation for the coming Session, which is now under 
consideration by the Cabinet, does not include any 
Bill to ratify the Washington Hours Convention, 
although pressure has been put on the Government 
by the Labour Party to take the necessary action. 
Belgium ratified the Convention unconditionally in 
1926. France ratified last June, on condition that her 
ratification did not become effective until Germany and 
Great Britain had taken similar action, Italy ratified 
in 1924, subject to ratification by tive other countries, 
including France, Germany, and Great Britain. Bul- 
garia, Chile, Czechoslovakia, Greece, India, and 
Roumania have ratified unconditionally, and Austria 
and Latvia have imposed conditions as to Ше ratitica- 
tion by other countries. 
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According to the Ministry of Labour Gazette, employ- 
ment showed an improvement, on the whole, during the 
first three weeks of December. At the end of the 
month, however, there was a sharp rise in the numbers 
unemployed, the effects of the dismissal of workers 
engaged for the Christmas trade and of the extended 
short-time working, which normally occur in the last 
week of the year, having been accentuated by the 
severe weather conditions. Apart from the usual 
Christmas improvement, there was a recovery in some 
important industries, particularly in iron mining, pig- 
iron manufacture, and textile bleaching, dyeing, &c. 
The improvement in general engineering, the motor 
vehicle industry, and the tinplate trade was also con- 
tinued. Оп the other hand, the pottery industry 
showed a marked decline; there was also an increase 
in the numbers unemployed in the steel industry and 
in the lace trade, and a further seasonal decline in 
employment in the building trade, public works con- 
tracting, the shipping and fishing industries, and in 
the canal, river, dock and harbour services. In coal 
mining there was again a net decrease in unemploy- 
ment, although a further rise occurred in the numbers 
wholly unemployed. 


Among the workpeople (numbering approximately 
12,100,000) insured against unemployment under the 
Unemployment Insurance Acts in Great Britain and 
Northern Ireland, the percentage unemployed (in- 
cluding those temporarily stopped as well as those 
wholly unemployed), in all industries taken together, 
was 9-8 at December 19, 1927, as compared with 10-0 
at November 21, 1927, and 11-9 at December 20, 1926. 
The percentage wholly unemployed was 7-7 at Decem- 
ber 19, 1927, as compared with 7-6 at November 21, 
1927; while the percentage temporarily stopped was 
2:1, as compared with 2:4. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
wages reported to have come into operation during 
December resulted in a reduction of about 6,7001. in 
the weekly full-time wages of about 73,000 workpeople, 
and in an increase of 1,9001. in those of nearly 27,000 
workpeople. Тһе largest group of workpeople whose 
wages were reduced were iron puddlers and iron and 
steel millmen in the Midlands, in whose case there was 
a reduction equivalent to about 34 per cent. on current 
rates. There was a small reduction (less than 1 per 
cent. on current rates) in the wages of coal miners in 
Warwickshire. In the case of steel sheet millmen and 
galvanisers in various districts in England and Wales, 
the wages of the higher-paid men were reduced and 
those of the lower-paid men were increased. Other 
groups of workpeople whose wages were increased 
included electrical cable makers, roller leather makers, 
апа the employees of various local authorities. 


The changes in wages so far reported to the Ministry 
of Labour for the year 1927, in the industries for which 
statistics are compiled, have resulted in net increases 
of 30,4001. in the weekly full-time wages of 280,000 
workpeople, and in net reductions of 389,000/. in those 
of over 1,850,000 workpeople. In 1926, there were 
net increases of 133,000/. іп the weekly full-time wages 
of 420,000 workpeople, and net reductions of 83,7001. 
in those of 740,000 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Ministry of Labour as beginning 
in December was 12. In addition, 15 disputes which 
began before December, were still in progress at the 
beginning of the month. 'The number of workpeople 
involved in all disputes in December (including work- 
people thrown out of work at the establishments 
where the disputes occurred, but not themselves parties 
to the disputes) was about 7,600; and the aggregate 
duration of all disputes during December was about 
38,000 working days. These figures compare with totals 
of 10,600 workpeople involved, and 51,000 working 
days lost, in the previous month. Тһе total number of 
workpeople involved in all disputes in progress in 
1927 was approximately 113,700. Тће time lost by 
such workpeople was about 1,175,000 working days: 
this is the lowest figure recorded in the whole period 
(of forty years) for which statistics are available. 


In the course of its annual review, the Ministry of 
Labour states that when account is taken of all the 
information in the possession of the Department, it 
would appear that, at the end of 1927, the weekly 
full-time rates of wages of those classes of workpeople 
for whom particulars are available were between 70 
and 75 per cent., on the average, above the level of the 
corresponding rates for August, 1914, duc ed with 
about 75 per cent. at the end of 1926. The rates of 
wages of agricultural labourers are included in that 
calculation, which relates, it is pointed out, to rates of 
wages for а full normal week, and takes no account of 
changes in earnings resulting from alterations in the 
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state of employment, the effect of which varied in 
different industries. Ав the number of hours con- 
stituting a full working week was reduced in nearly all 
industries in 1919 and 1920, the percentage increase 
in hourly rates of wages as between 1914 and 1996.97 
is greater than the increase in weekly rates. 


The total number of workers whose normal hours of 
labour were reported to the Department as having 
been changed in 1927, was about 20,300. Of these, 
18,650 had an average increase of 3-5 hours per week, 
and 1,650 a reduction of 4-7 hours per week. The 
principal increases in hours were alterations from 7 
to 8 per shift, in the case of underground workers, 
апа from 46; to 49 per week, in the case of surface 
workers, at shale mines in Scotland ; from 44 to 48 
per week for thread workers in Scotland ; and from 
44 to 47 per week for the employees of certain local 
authorities in London. Тһе hours of coal tippers 
and trimmers at the Bristol Channel ports were raised 
from 43 to 45 per week on the first shift, and from 374 
to 40 on the second shift. 


The Ministry of Labour states that on January 16, 
1928, the number of unemployed persons on the 
registers of Employment Exchanges in Great Britain 
was 1,193,800, of whom 857,100 were wholly unem- 
ployed, 272,400 temporarily stopped, and 64,300 
persons normally in casual employment. Of the total 
number, 945,100 were men, 41,300 boys, 169,300 
women, and 38,100 girls. Of 1,232,069 persons on the 
registers оп January 9, 1928, 865,411 were wholly 
unemployed, 304,707 temporarily stopped, and 61,951 
persons normally in casual employment; 983,616 
were men, 40,481 boys, 172,522 women, and 35,450 
girls. On January 17, 1927, the number of unem- 
ployed persons was 1,391,018, of whom 1, 086, 427 
were men, 41,586 boys, 220,712 women, and 42,293 
girls. 


At a meeting in Manchester, on Monday, representa- 
tives of the various cotton operatives’ organisations 
received and considered а, report by Mr. J. Bell, the 
secretary of the United Textile Factory Workers’ 
Association, on the proceedings at the joint conference, 
held in the previous week, with the employers' organi- 
sations. Тһе following official statement was subse- 
quently made :—* We have considered a statement 
dealing with the meeting with the employers last week, 
and also the question of representation at the next 
round-table conference. It was decided to reduce 
our representations from over 100 to 36, as follows :— 
Eight from each of the three larger amalgamations 
(spinners, cardroom workers, and weavers), and two 
{гот each of the five smaller amalgamations, together 
with Mr. W. Thomasson, as president of the United 
Textile Factory Workers’ Association, and Mr. J. Bell 
as general secretary." In reply to questions put to 
him, Mr. Bell said that they had informed the employers 
that they adhered to their request for the withdrawal 
of the claims in the two reports submitted relating to 
wages and working hours. So far, the employers had 
made no reply to the repeated request to drop the 
clauses, nor had they said anything further regarding 
the suggestion of the operatives’ representations, 
that а Royal Commission should be appointed to inquire 
into the factors which go to make up costs of produc- 
tion. Тһе next meeting of the two sides is due to take 
place on February 3. 


Following its usual practice of intervening wherever 
trouble threatens to '' boil over "— 80 to say—in the 
world of industry, the National Minority Movement is 
to the fore with а pamphlet entitled “ What's Wrong 
in the Textile Industry." Іп а foreword, Mr. Pollitt, 
with characteristic outspokenness, attacks the leaders 
of the cotton operatives. “It is а by-word in the 
Labour movement," he says, that the cotton unions 
represent one of the most reactionary influences in the 
British trade union and Labour movement. Апу one 
who watches, either at the Trades Union Congress 
or at the National Labour Party Conference, the role 
played by the cotton trade delegates, will have no 
difficulty in subscribing to this view. We believe 
that the reason for this is to be found in the multi- 
plicity of unions which has always characterised the 
cotton industry, in the sectional and craft divisions, 
in the jealousies and rivalries of the trade union leaders, 
in the marked absence of any facilities for weekly or 
fortnightly meetings of the members of the cotton 
trade unions, where the textile workers could have 
adequate opportunities for discussing and framing 
policies." Тһе object of the pamphlet is declared to 
be to try and smash through the present bureaucratic 
conspiracy against the rank and file of the cotton trade 
unions, and to try and show these workers the real 
position of the cotton industry and their future problems 
in relation to this industry, and upon what basis they 
have to organise if the terrible situation they have been 
placed in during the last four years is ever to be ended. 
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THE PHYSICAL AND OPTICAL 
SOCIETIES' EXHIBITION. 
(Concluded from page 69.) 

Tux apparatus for testing permanent magnets, of 
the M-L. Magneto Syndicate, Limited, Coventry, 
measures the remanence and coercive force in c.g.s. 
units, determines the data for plotting B-H and 
demagnetisation curves, shows the energy which 
can be stored in a circuit by the magnet under 
test, and enables the flux density of straight and 
curved bars of cobalt steel, and of horse-shoes of 
tungsten steel, in commercial sizes, to be estimated 
within 5 per cent. The tests are almost automatic, 
and the remanence and coercive force can be deter- 
mined in less than half a minute. The set consists 
of a generator, a control panel, a special magnetising 
switch, compensators for length, section and space 
flux, and a millivoltmeter and ammeter. In the 
unipolar generator, an iron disc is rotated, by a 
motor of constant speed, in the air gap between the 
two pole pieces of soft iron, which are shaped so 
as to receive the specimen; the e.m.f. induced in 
the disc measures the flux. The spring-controlled 
switch, on release, returns to the demagnetising 
position, and the compensators dispense with 
calculations and corrections. 

The Wild-Barfield high-temperature furnace, 
shown by Messrs. Automatic and Electric Furnaces, 
Limited, of North-road, Holloway, N.7, is a rectan- 
gular brick chamber, measuring 16 in. by 16 in. 
by 7 in., the parallel carborundum heater rods of 
which are arranged in the roof to heat the contents 
of the furnace by radiation. Automatic correction 
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for the negative temperature coefficient of car- 
borundum is secured by permanently connecting 
à ballast resistance with the rod; there is, in 
addition, а rheostat for temperature control by 
hand. Silvered-iron wire is wound round the thick 
ends of the rods to make the electrical connections. 
The furnaces shown by Messrs. R. M. Catterson 
Smith and K. 5. Mills, 4298, King’s-road, S.W.10, 
were described on page 52 of our issue of 
January 21, 1927. 
In the construction of their switches for Wheat- 
stone bridges and resistance boxes, Messrs. Н. 
Tinsley and Company, of Werndee Hall, South 
Norwood, S.E.25, are paying particular attention 
to contact resistances, which may become erratic in 
js dui of time, particularly when warping of 
Е ebonite bases take place. With the aid of the 
етсе illustrated in the diagram, Fig. 14, the 
contact resistances of small switches have been kept 
constant within 10 microhms throughout long 
senes of tests. The studs on the outside of the 
centre ring, which forms the common point of 
contact, are slotted and the brushes are split; the 
ше are sufficiently close to one another for the 
Жы to Ее the slot of the next stud before 
SUIS е preceding stud. Тһе studs are faced 
ini 2. and the brushes are made of this 
1 0 T materials. The sensitive moving coil 
xa m galvanometer of the firm is tuned simply by 
du e frequency dial, and is designed specially 
на рехтр submarine cables by а method requiring 
finr urements at a large number of frequencies ; 
interchangeable suspension pieces can be used. 
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|a another new vibration galvanometer, of the 


moving-iron type, tuning is effected electromagneti- 
cally, from a distance, by altering the current 
through the field coils, and thus changing the 
vibration period of the iron. Тће vibration galvano- 
meter due to H. Schering, of the Reichsanstalt, 
shown in Fig. 15, was exhibited for the first time. 
These galvanometers, designed for low frequencies 
up to & few hundred periods per second, are of the 
moving-iron type. Between the poles of the direct- 
current field magnet (the vertical coils) are arranged 
two pairs of horizontal pole shoes for the alternating 
current coils. Between these is suspended the rect- 
angular moving iron which is magnetised by the direct 
currents, but only slightly oriented if of considerable 
width. Тһе galvanometer is also tuned from a dis- 
tance by altering the current through the field coils, 
and the frequency range depends upon the dimen- 
sions of the moving iron, to which а mirror is 
attached. 

Among other instruments, the manufacture of 
which has been taken up by Mr. Tinsley and his 
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partner, Mr. D. C. Gall, is the high precision standard 
variable air condenser, developed in the National 
Physical Laboratory. It is built up of thick alu- 
minium plates, with large air gaps and quartz insula- 
tion throughout. Scale errors are compensated for 
by the use of a compensating plate of peculiar shape, 
so that a straight-line scale rule holds for the whole 
range of the instrument, up to 3,000 micro-micro- 
farads ; readings can be obtained, with the aid of 
a micrometer, to one-tenth of that unit. 

Of the large variety of standard laboratory and 
portable testing instruments shown by the Weston 
Electrical Instrument Company, Limited, 15, Great 
Saffron-hill, E.C.1, we may mention a new range of 
small round-pattern alternating-current instruments, 
lin. or 2 in. in diameter, and the selective am- 
meters for signal engineers using direct currents 
superposed оп alternating-current circuits. 

The new pattern of averaging recorder for bulk 
power supplies made by Messrs. Elliott Brothers 
(London) Limited, Century Works, Lewisham, 
S.E.13, in association with Messrs. Siemens Brothers 
and Company, Limited, Woolwich, S.E.18, is an inte- 
grating meter giving, in addition to the total con- 
sumption, the maximum demand averaged over a 
definite time interval, by the aid of a synchronous 
motor in the place of the clock drive previously 
used. We propose to describe this instrument more 
fully in а subsequent issue. 

In the portable precision moving-iron instruments 
of Messrs. Elliott Brothers, use 17 made of special 
alloys. А special nickel-iron core is also used in 
the firm's multiversal current transformer, which 
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has five self-contained ranges, while ten more 
ranges become available when the cable is wound 
through the hole in the transformer. Vacuum 
thermocouples, suitable for heater currents from 
5 milliamperes up to 5 amperes, were also shown. 
The device, which is illustrated іп Fig. 16, consists 
of three parts of Bakelite, and the vacuum bulb, 
all fitting into one another. The special feature is 
that the couple is insulated from the heater wire ; 
the device can sustain overloads of 50 per cent. for 
short periods. 

Messrs. Gambrell Brothers, Limited, Merton Road, 
Southfields, S.W.18, exhibited a high-tension bridge 
for measuring the power factor and capacity of 
cables at high voltages, and an instrument to 
determine the minute expansion of the diameter 
of a cable when under load, the rate of recovery, 


and the permanent set. 

Passing to miscellaneous apparatus for the lecture 
room, laboratory and workshop, we may mention the 
variety of machinery models, of moderate size, exhi- 
bited by Messrs. G. Cussons, Limited, of Manchester. 
The Damard Lacquer Company, Limited, in associa- 
tion with Messrs. Bakelite Limited, and Messrs. 
Mouldensite, Limited, of 68, Victoria-street, S.W.1, 
exemplified by their exhibits the ever-extending 
uses Of Bakelite mouldings. Messrs. W. Edwards 
and Company, 8, Allendale-road, S. E. 5, showed а 
direct-reading high-vacuum gauge, which is a modi- 
fication of the Pirani gauge. Іп this gauge, a wire 
heated by a dry cell and attached to a thermo- 
junction is sealed into a glass tube, which is 
connected to the vacuum system and also to a 
recording or indicating device. 

Laboratory apparatus were shown by Messrs. 
John J. Griffin and Sons, Limited, and Measrs. Baird 
and Tatlock, Limited, of Kemble-street, W.C.2. We 
noticed that the rectangular Freas electric oven, the 
walls of which are of double asbestos sheet, is now 
fitted with a vacuum chamber, measuring 9 in. by 
9 in. This consists of a horizontal cylinder of bronze, 
closed in front by a door, which can be fixed by 
heavy clamps. It is provided with а lamp at the 
back, mica windows in the door, and with three 
shelves and tube connections. А constant tem- 
perature (up to 180 deg. C.) is maintained by a 
thermo-regulator. The glass or quartz conden- 
sation pump, on the Dunoyer system, exhibited 
by the firm, works in two stages, apart from 
its combination with a rough pump. Part of the 
mercury vapour coming from the heated flask is 
injected through a nozzle, which slopes downwards 
into a water-cooled receiver and is returned to the 
flask, this portion constituting the first stage. 
Another part of the vapour escapes through perfora- 
tions into an annular space around the upper portion 
of the nozzle, the space also being water-cooled and 
connected with the high-vacuum space. 

Messrs. Kelvin, Bottomley and Baird, Limited, 
Imperial House, Regent-street, W.1, showed the 
ultra-violet fluorescence cabinet, the use of which 
Mr. A. A. King demonstrated last summer at the 
Royal Society conversazione (see ENGINEERING, 
May 20, 1927, page 616). The shadowless lamp of 
the firm is designed for surgeons, and is fitted with a 
parabolic and a circulator reflector, so arranged 
that an object interposed in the path of the rays 
weakens the light without throwing any shadow. 
A novelty shown by the Laboratory Equipment 
Company, 310.12, Regent-street, W. I, was a 
thorium-acetylene lamp for microscopes. In this, 
the flame heats a thoria disc, 6 mm. in diameter ; 
the portable outfit includes an acetylene cylinder 
of 4 cub. ft. capacity. The London Instrument 
Company, Limited, 51a, Bridge-street, Cambridge, 
exhibited a collection of mechanical apparatus and 
models, stress-strain meters, tachometers, and the 
Moscon macrograph for making tracings and photo- 
graphs of objects under the microscope. | 

Messrs. Negretti and Zambra, of 38, Holborn- 
viaduct, E.C.1, displayed an electrical temperature 
recorder in which the inked pad is brought forward, 
the pen is depressed, the pad is taken back, and 
the pen then depressed on to the chart, all bv 
clockwork, the measurement being by a thermo- 
couple and coil, or by а resistance thermometer. А 
new dial thermometer, giving signals in red, white 
and green, with a range from 390 to 470 deg. C., 
апа a code scale of + 40 deg., was also shown. 
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The surface thermometer, illustrated in Fig. 17, 
is intended to be pressed into contact with the 
surface the temperature of which is required. 
The thermocouple used consists of two flat strips 
joined together and bent to а U-shape, so that only 
the junction is in contact. There is hence little heat 
loss by conduction along the strips, and the losses 
by radiation and convection are reduced by fitting 
the thermocouple with a reflector case, polished 
inside and outside. Тће portable milli-voltmeter, 
with which the couple is connected by means of 
compensating flexible leads, is calibrated in degrees. 

The bubble manometer of Messrs. Negretti and 
Zambra is intended for precision measurements in 
connection with the calibration of pressure and 
draught gauges. Тһе pressure to be measured is 
balanced against a head of water obtained by 
raising а reservoir vertically on a cathetometer. 
The instrument, shown in Fig. 18, consists of two 
pillars, one of which carries the reservoir, which is 
an annular tank, 3 in. in diameter, filled with 
distilled water, and a standard scale and vernier 
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operated by rack and pinion and reading to 
0-002 in. This chamber is connected by а flexible 
tube to а stationary reservoir, 24 in. in diameter, 
on the second pillar, and containing a small float 
and a spirit level. The air pressure to be deter- 
mined is admitted to the float chamber. Тһе float 
partly supports the pivoted cradle carrying the short 
bubble tube of the level. With the normal water 
level in that chamber, the &ir bubble is in the 
centre of the tube, which is about }-in. long, 
but when pressure is applied, the bubble shifts. 
In operation, the annular chamber is adjusted to 
read zero, and the float chamber is then adjusted 
until it also indicates zero. When a head of 4 in. 
of water is required, the annular chamber is racked 
up 4 in. on the scale, and when the pressure in the 
float chamber is 4 in., the spirit level will again read 
Zero. 

The Invar-steel beam balance of Mr. Manley, 
mentioned last year as one of the exhibits of Messrs. 
Oertling, Limited, Turnmill-street, Е.С.1. is now 
fitted with a prism and mirror, so that readings can 
be taken on a screen at a distance of 2 m. А new 
torsion balance exhibited by the firm is especially 
designed for the rapid weighing of silk fibres. Тһе 
pointer of the instrument is first set to zero, and, 
after placing the fibre on a hook, the pointer is 
returned to zero by hand ; the weight (up to 500 
milligrammes) is then read off directly. Of the 
Geryk vacuum pumps, exhibited by the Pulso- 
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street, S. W. I, the single-stage rotary types now 
give а vacuum of 0-01 mm., whilst in series а 
vacuum of 0-0002 mm. can be obtained. Pumps 
of the reciprocating type, in series, are tested to 
a vacuum of not less than 0-00001 mm. 

The Venner motor, of Venner Time Switches, 
Limited, 45, Horseferry-road, S. W. I, keeps the 
mainspring of а clock almost fully wound up and 
repeats the winding every eight hours. Тһе arma- 
ture of an electro-magnet on alternating-current 
circuits, or interrupted direct-current circuits, is 
moved a little by every impulse, and the drum of 
the mainspring is thereby turned step by step in 
an anti-clockwise direction, the armature being 
drawn back again after each impulse by the frequency 
tuning springs. The drum gear includes two clutches 
(for forward and backward movement, respectively, 
one clutch always acting as a free wheel), and also 
а differential disc, which rises on the worm of the 
drum until the spring is fully wound up. If the 
electric supply should fail, the spring would suffice 
for three days' operation. 
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In the new compound wire-drawing diamond dies 
of Messrs. F. J. Witts and Company, 183, Victoria- 
street, S. W. I, two dies, separated by washers, are 
employed, in order to increase precision and dura- 
bility and to eliminate taper effects. While the hole 
in the diamond of a single die tends to keep cylin- 
drical, it is apt to open out both at the entrance 
and exit when drawing copper wire. and particularly 
at the exit when the material is scaly. The combi- 
nation of two dies is said to be more suitable for 
dealing with various materials, and if the two dies 
wear elliptical in different directions, the fault can 
be corrected by displacing the dies with respect to 
one another. 

With regard to electro-medical apparatus and 
X-ray bulbs. we noticed а simple novelty shown 
by the Cox-Cavendish Electrical Company, Limited, 
105, Great Portland-street. London, W.1, consisting 
of а carbon or tungsten lamp, the two electrode 
rods of which are mounted, similarly to а Jablockkoff 
candle, in a bell-shaped reflector of spun aluminium. 
The Metalix tubes of Messrs. Philips Lamps, Limited, 
145. Charing Cross-road, W.C.2, are straight cylin- 
ders, and are built up of two glass tubes fitted in 
alignment into a central chamber of а chromium-iron 
having the same expansion coefficient as the glass. 
Тһе F-type copper tube anode, for 200 kv.. is cooled 
by water flowing right up to the target, while in 
the B type the electrons are projected into a conical 
hole in the face of the target. The D type has 


meter Engineering Company, Limited, of 11, Tothill- a Goetze line focus (a linear focal spot). and the 
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beam emerges from the central chamber at right 
angles to the axis; R tubes are provided with 
cooled radiators. The glass is mechanically protected 
by a cover of Bakelite. The exhibit of Messrs. 
Schall and Son, Limited, 71 to 75, New Cavendish- 
street, W.1, was a complete 200-kv. unit, of 
imposing dimensions, for deep therapy and pro- 
longed X-ray studies of crystals. Another firm 
whose exhibits should be mentioned in this group is 
Messrs. Watson and Sons (Electro-Medical), Limited, 
43, Parker-street, Kingsway. W.C.2, who showed a 
four-valve transformer for radiography. giving 
200 milliamperes at 100 kv. peak and 100 milli- 
amperes at 150-kv. peak, the whole unit being 
immersed in oil in a steel tank. 

New optical glasses were exhibited only by one 
firm, the Parsons Optical Glass Company, of Little 
Chester, Derby, who make about seventy types of 
glass. The borate-flint glass and double-extra 
flint glasses, not previously produced in this country, 
are distinguished by high refractive index, disper- 
sion and density ; the density is over six in some cases. 
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Some of the glasses are free from silica and contain 
40 per cent. of lead, but these can only be made 
in bulks of about 40 lb., and they require protection 
against atmospheric corrosion. 

Otherwise lenses and optical accessories were 
mostly exhibited in conjuction with microscopes, 
cameras and lanterns, which were to be seen in 
great variety. Messrs. C. Baker, 244, High Holborn, 
W.C.1, showed а new simple epidiascope, fitted 
with an f/3:5 anastigmat lens and illuminated by 
two 500-watt gas-filled lamps; and an ultra-micro- 
scope illuminator of the type which they introduced 
а few years ago. А novelty shown by Messrs. Belling- 
ham and Stanley, Limited, 71, Hornsey-rise, Х.19, is 
illustrated in Fig. 19. It ва refractometer of rigid 
and convenient construction, mounted on а stand 
for binocular vision. Тһе prism box, to which the 
8cale arc is rigidly attached, is actuated by a screw, 
by the aid of which the border line is adjusted to 
the cross wires. One eye of the observer looks 
through the eye piece of the scale magnifier, and the 
other through the telescope. 

Of the various exhibits of Messrs. J. H. Dallmeyer, 
Limited, 31, Mortimer-street, W.1, we may mention 
the Dallon tele-anastigmat fixed-separation tele- 
photo lenses, which are now made with focal 
lengths of from 3 in. to 40 in., with apertures from 
f[3:5, and the Devry automatic cinecamera and 
projector, accommodating 100 ft. of 35-mm. film. 
In the hand epidiascopes of the Zeiss Ikon. A.G., 
of Dresden, exhibited by Messrs. Garner and 
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peleing. Limited, of Golden- square. W. I, the 
camera is not permanently attached to the stage. 
dut may be placed directly on the object, such as 
в book. Messrs. Houghton-Butcher (Great Britain), 
Limited, 88-89. High Holborn, W. C. I, showed a 
variety of lanterns, optiscopes, &., and safety 
devices for films so designed that the doors cannot 
be opened while the film is in motion. Messrs. 
Newton and Company, 72, Wigmore- street, W. I. 
showed large epidiascopes, in which neither lamp 
nor optical parts need be moved when а change is 
made from opaque to transparent projection. 
Messrs. Ogilvy and Company, 20, Mortimer-street, 
W. I, exhibited metallurgical apparatus, including a 
microscope and detachable camera, and drawing 
and projection apparatus. The new Ross kinemato- 
graph projector, fitted with fixed optical system, 
worm gearing throughout, a new device for reducing 
the area of the light spot at the gate aperture, and 
new focussing jacket, the whole weighing about 
300 lb., shown by Messrs. Ross, Limited, 18 and 14, 
Great Castle-street, W.1, well illustrates, like many 
of these exhibits, the importance of the kinema to 
the optical industry. 

The photo-micrographic apparatus of Messrs. 
Carl Zeiss (London), Limited, Winsley House, 
Wells-street, W.1, consists of a heavy base, sup- 
porting the microscope and the illuminator, and 
between these a vertical rod, on which the Hegener 
camera slides; this rod may be swung aside. The 
Drüner stereoscopic camera, with homal attach- 
ment, is especially designed for flat-field photo- 
graphy. The research microscope, also displayed 
on their stand, can be used, by interchanging the 
tube, as a monocular or as a binocular single- 
objective; up to four different objectives may be 
attached to the tube instrument. In the Abbe 
illuminator, both the iris diaphragm and the 
diaphragm carrier are graduated. The binocular 
attachment, for observation at any inclination of 
the tube, is also used with other microscopes. 

The echo sounders of Messrs. Henry Hughes and 
Son, Limited, 59, Fenchurch-street, E.C.3, made for 
shallow water and for water depths ranging from 30 
to 4,500 fathoms, are now free from a liability to a 
minor defect caused by air interference. When the 
first echo sounder was installed on the M.S. Asturias, 
the hydrophone was sometimes found to be screened 
from the echo by air pockets, formed by air bubbles 
adhering to the hull below the water line. The 
hydrophone and the transmitter have therefore been 
built into the ship without perforating the plating 
and with a water chamber intervening, which in- 
creases the strength of the sound wave. 

Another instrument exhibited by Messrs. Hughes 
was the Huson superstellar sextant, which is fitted 
with the bubble horizon of Admiral Coutinho. The 
degrees are read on the arc as usual, and divisions 
of 10 seconds are read on a micrometer fitted to 
в tangent screw. The bubble horizon is fixed hori- 
zontally, parallel to the limb, and is illuminated 
from below ; the light passes through a clear space 
in the silvered horizon mirror to the eye, which is 
correctly located by the aid of a blank telescope. 

The chief novelty shown by Messrs. E. R. Watts 
and Son, Limited, 104, Victoria-street, S.W.1, was 
the Watts-Szepessy direct-reading tachometer. It is 
а standard theodolite combined with a device for 
direct observation of horizontal and vertical dis- 
tances, dispensing with tables and slide rules, yet 
with an accuracy in field and astronomical work at 
least equal to that obtainable by the use of stadia 
nes. The instrument is free from moving parts and 
delicate mechanisms liable to wear and distortion. 
The tangent scale, which forms the tacheometric 
M i reflected into the field of view of the telescope. 
th е scale is graduated on a glass plate attached to 

* circle guard of a standard tacheometer and is 
ed by a glass cover. When the telescope is 
1 or depressed, the equivalent tangent scale 

ions are indicated by fine lines, which are used 
directly as stadia lines. 
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ENGINEERING. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS ; NORTH - WESTERN 
BRANCH. 


THE annual meeting of the North-Western Branch 
of the Institution of Mechanical Engineers was held at 
the Engineers’ Club, Albert-square, Manchester, on 
Thursday, January 19, the chair being occupied by 
Mr. H. F. Massey. After the preliminary business, 
Mr. Massey introduced the newly-elected chairman, 
Professor W. H. Watkinson, and vacated the chair in 
his favour. In introducing Professor Watkinson, Mr. 
Massey said it was the first time anyone from the 
neighbouring city of Liverpool had been elected to that 
position, but the branch was the North-Western one, 
and covered a large area. 


Тезт RESULTS or A THREE-CYLINDER COMPOUND 
LOCOMOTIVE. 


Mr. Lawford H. Fry then read in abstract, his paper 
entitled Some Experimental Results from a Three- 
Cylinder Compound Locomotive.” This paper was 
read at the Institution in London on December 16, 
1927, and was printed in abridged form on pages 823 
and 855 of our last volume, the discussion which 
followed its presentation being reported on page 816. 

At the conclusion of Мг. Fry's abstract the Chairman, 
in conveying the thanks of the meeting to him, said 
he thought the introduction of the water-tube firebox 
was an important step in locomotive practice. Mr. 
Fry had referred to the anomalous action of the steam, 
in the increase in rate of heat transfer with increasing 
speed. Тһе late Mr. Willans had found with his engine 
that the heat transfer was exactly opposite to this. 
Perhaps turbulence in steam flow affected the transfer. 
He would enquire if inter-heating had been tried in the 
compound engine. It seemed to him that it would be 
advantageous in locomotive work. 

The discussion was opened by Sir Henry Fowler, who 
said that no locomotive man now considered boiler 
design without a reference to Mr. Fry's investigations. 
Why, however, did Mr. Fry assign 500 lb. as the 
probable limit of pressure for future development * 
He, himself, had had a run on the much higher 
pressure locomotive, already referred to, the Schmidt- 
Henschel, and had been surprised at its performance. 
Mr. Fry had also given the temperature of the 
steam а somewhat low figure, viz., 650 deg. Оп the 
L.M.S. system temperatures of 700 deg. were com. 
monly obtained. 16 might be. however, that further 
experience would call for modification of the higher 
temperatures, and the relation of the diameter to the 
length of the tubes might have to be altered. What 
were Mr. Fry's views of a boiler having a firebox con- 
structed with a brick lining * Again, why was the speed 
limited to 200 r.p.m. * This was quite a low speed. 
In the case of the engine making the longest non-stop 
run the speed was much higher. It would have been 
interesting if the tests had been carried out at rates of 
up to, say, 5 to 6 revolutions per second. Finally, 
would Mr. Fry say what kind of steel was used for the 
barrel and tubes of the boiler described ? 

Mr. Н. N. Gresley followed, saving that in this 
country they had been greatly handicapped in their 
investigations of steam action in locomotive cylinders 
by the lack of such a testing plant as that at Altoona. 
He felt it would be a great advantage if one could be 
erected here. He would like to know why three cylin- 
ders had been chosen in this experimental compound 
engine? This arrangement of compound had certain 
inherent disadvantages, and spacing the cranks at 
135 deg. gave a worse turning moment than that of a 
2. or 4-cylinder engine. There would be an inter- 
mittent demand on the boiler, and with its small 
steam drums it would be difficult to avoid priming. 
By having one high-pressure cylinder only there were 
also receiver disadvantages. With two high-pressure 
cylinders, there would be à more even flow of steam 
to the low-pressure cylinder. Some of the indicator 
cards he had seen for the engine showed a considerable 
variation in the receiver pressure. 

He did not think the ratio of low-pressure to high- 
pressure cylinders of 2:1 with a pressure of 350 lb., 
was the best. "This ratio had been used in England 
and France with pressures of 200 and 220 lbs. He 
believed the high-pressure German engine already 
mentioned had a ratio of 5:1. Іп the experimental 
engine, the ratio of the high-pressure and low-pressure 
cut-offs had been a fixed one. This, he thought, was 
a pity. It would have been an advantage if the high- 
pressure cylinder had been fitted with independent 
linking-up gear to permit of different points of cut-off 
being tried. Тһе low-pressure cut-off really controlled 
the receiver pressure, which was higher with an earlier 
low-pressure cut-off. It was also affected by the 
cylinder ratio, for, if the high-pressure cylinder was 
small. the steam would have to be cut off late in order to 
equalise the work between the high-pressure and low- 
pressure cylinders. 

With regard to the low superheat figures of 600 deg. 
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to 650 deg., he thought this was due to the boilers of the 
American locomotives being so large. А shorter boiler 
gave & better result. With the Pacific type of engine 
on the L.N.E.R., what might be thought а large super- 
heater did not give as good results as those in shorter 
boilers having barrels 10 ft. long. Не had had engines 
running since before the war at 800 deg. F., which had 
given no trouble even with balanced valves. In American 
practice every boiler tube contained a superheater tube. 
He thought а large proportion of superheating area 
was an advantage, and he had increased the number 
of superheater elements in his latest engines from 
32 to 43, which was about double the number originally 
thought necessary. He had got with these а superheat 
of over 600 deg. and up to 650 deg., but nothing like 
the 750 deg. he had hoped for. 

Everything in locomotive performance depended on 
the boiler. He did not see why & water-tube firebox 
with an ordinary barrel was held to be best, but it was 
quite possible that а complete water-tube boiler would 
not have sufficient water volume and would therefore 
lack the necessary reserve. With a minimum diameter 
of 18 in. for the drums, it might be possible to design 
a water-tube boiler which would contain as much water 
as one of the normal type. Such a boiler would have а 
much greater proportion of its surface subjected to 
radiant heat and very little to convection. It would 
therefore be more suitable for oil or pulverised fuel. 

Mr. Chambers pointed out that Mr. Gresley had said 
the chimney draught would not be as effective with 
this 3-cylinder compound engine ав with а 2-cylinder 
locomotive, but would there not be four beats per revo- 
lution ? Sir Henry Fowler had given, at the previous 
Institution meeting at London, some figures relating to 
the engine, Royal Scot. These were 2-66 lb. of coal and 
22-3 lb. of water per draw-bar h.p.-hour. Mr. Diamond, 
in a recent paper, had discussed the question of the ratio 
between draw-bar horse-power, and indicated horse- 
power, which was about 1: 1-3, he believed. Taking this 
proportion, the figures for the Royal Scot, which had 
been obtained without tuning up, came out at about 
2 lb. of coal and 17 Ib. of water per indicated horse- 
power hour. The corresponding figures for the high 
pressure 3-cylinder compound engine were 2-66 lb., 
and from 14-2 to 16-31Ь. He would like to know why 
Mr. Fry had adopted the so-called locomotive cycle. 

Mr. С. М. Shawcross agreed with Mr. Gresley ав 
to the desirability of a locomotive testing plant in 
this country. On the question of the point of cut-off, 
he would like to know what was the reason for 
the late cut-off in the high pressure cylinder, and the 
meagre allowance to the low pressure one. He thought 
the receiver capacity fairly big, but it did not seem to be 
fully used. If the cut-off had been reversed, say with 
40 per cent. on the high pressure cylinder, would not 
conditions have been better * As regards the cylinder 
efficiency of 82 per cent., how was that brought about? 
Perhaps the fact that the locomotive was a goods engine 
running at 25 m.p.h. and not a passenger engine, had 
some influence. It was essential for port areas to be 
large. In English practice these were about pyth of the 
cylinder volume. Was the English practice of piston 
valves of one-half the cylinder diameter followed Y 
Should not the receiver volume have been larger, and 
the low pressure cut off later? He could appreciate the 
value of a cylinder 32 in. long, when a receiver pressure 
of 182 lb. absolute had to be brought down to a satis- 
factory low exhaust pressure. 

Mr. J. W. Smith remembered that the late Mr. 
Drummond had once set 160 lb. pressure as the limit 
for locomotive boilers. Now it had got up to 500 lb. 
What was the clearance capacity in the high pressure 
cylinder? This had given rise to one of the troubles in 
the first three-cylinder compound of this type. The 
small clearance first adopted had limited the speed, but 
an increase of the clearance capacity had enabled any 
desired speed to be obtained. As to separate valve 
motions for the different cylinders, he would say that 
the first five three-cylinder compound engines on the 
Midland Railway had been fitted with such gear. In 
the hands of а driver who understood what was 
required, better results had been obtained than with 
the ordinary type of gear, but with the majority of 
the men this was not the case. The best fixed ratio 
was therefore determined, and the gears altered so that 
the motion for all the cylinders was controlled by one 
handle. He thought perhaps the high-pressure cut-off 
in this engine wa, made late so as to get sufficient 
steam for the low-pressure cylinders. He agreed with 
previous speakers that it would be a great advantage 
to have a testing plant. 

Mr. Sanford submitted that if high-pressures were 
wanted, а water-tube fire-box was essential. Mr. Fry 
had published, in The Engineer, some figures of 
combustion rates which indicated a high value for the 
barrel tubes. Why should not designers provide a 
combustion chamber pure and simple, lined only with 
fire-brick, and trust to the ordinary tubes ? 

Mr. E. M. Gass said Mr. Fry was ап advocate of 
large engines. Tests of two locomotives of effective 
tractive efforts of 20,090 Ib. and 28,000 1b., respectively, 
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demonstrated that the larger was 17 per cent. more 
economical than the smaller, when run with a load of 600 
tons and hauling a goods train. The load had been 
gradually reduced, and the economy had decreased till, 
at 300 tons, the coal consumptions were equal. With 
regard to the cut - off being so late in the high - pressure 
cylinder of engine No. 60,000, the reason might lie in 
the desire to avoid high compression. With cut-offs 
earlier than 35 per cent., this was always too high. 
French compound locomotives had а high-pressure 
cylinder clearance of 18 per cent., and the cylinder 
ratios were 1: 2-143. At first French engines had а 
very small receiver volume. Increase of receiver 
volume was found to give increased efficiency. This 
volume should not be less than four times the displace- 
ment of the H.P. cylinder. 

The French compound engines had the following 
cut-offs under different circumstances. H.P., 20 per 
cent., L.P., 28 per cent.; H.P., 40 per cent., L.P., 
52 per cent.; H.P., 60 per cent., L.P., 73 per cent. 
He thought real economy arose from the use of an 
early cut-off in the H.P. cylinder. As to the super- 
heating arrangement in the high-pressure continental 
experimental engine referred to, he did not see the 
necessity for reheating before passing the steam to 
the L.P. cylinder. He had never been able to get 
indicator diagrams like those shown in Mr. Fry’s paper, 
and had known of an instance with saturated steam at 
180 lb. initial pressure, where the compression had 
risen to 250 lb. In this case, the cut-off was 30 рег 
cent., and there were not large clearances. What were 
Mr. Fry's views as to the reduction of compression ? 

Mr. Fry, replying to the discussion, said that the 
indicator cards in his diagrams had been altered in 
appearance by plotting them for his modified Rankine 
cycle, the locomotive cycle. He did not know of any 
actual cases of reheating the steam before passing it to 
the L.P. cylinder, and there were serious objections to 
this from the point of view of design. The German high- 
pressure engine might be regarded as an exception, 
though it was hardly an example of reheating as 
generally understood. 

Sir Henry Fowler here stated that one of the difficul- 
ties encountered with reheating arose from carrying over 
lubricating oil from the H.P. cylinder into the super- 
heater, and for that reason the practice had been 
abandoned. 

Mr. Fry, resuming, referring to the suggested limit 
of 500 lb., said that when he made the statement ће 
did not know so much about the German locomotive 
as he had since learnt, but it must be borne in mind 
that as pressures rose above 500 lb., the possible in- 
crease in efficiency was not so rapid as the increase of 
the difficulties. He had been largely influenced by 
Mr. Guy's paper read before the Institution of Mech- 
anical Engineers at Manchester," in which the limit 
suggested was 600 lb. He might also have to revise 
his ideas on the question of superheat and set the limit 
higher there. Ава matter of fact, he had lately been 
told by an engineer on one of the American railroads 
that thev were regularly attaining superheat of 750 
degrees to 800 degrees. In some cases, the smoke- 
box gases were coming out of the tubes at a lower 
temperature than the steam in the steam pipe, which 
indicated possibly that the superheater tubes in new 
designs would have to be carried nearer the fire. 

The reason for not having carried out experiments 
at Altoona with & higher rate of revolutions than 200 per 
minute was that the dynamometers on the plant would 
‘not absorb more horse-power than was generated at 
this speed. The steel used was the regular boiler steel 
for both boiler and tubes, and low carbon steel for the 
Hues. The plates were I- in., 1$ in. and 1} in. thick. 
‘This thickness had а subsidiary advantage in permitting 
stud holes to be drilled to an adequate depth without 
completely penetrating the plates. Не was in thorough 
agreement with those speakers who had advocated a 
locomotive testing plant. The Pennsylvania Railroad 
had used its plant to establish ratings for its different 
locomotives. "Тһе test plant results had been checked 
by dynamometer car, and it was now possible to rate 
safely locomotives from test records. 

There was one strong reason why they had adopted 
three cylinders and not four in No. 60,000. Тһе engine 
as thus built was а good mechanical job. Two cranks 
were impossible between the frames, for, as the crank 
pins were 11 in. in diameter, crank webs of corresponding 
strength could not be built up in the space. He would 
have liked independent valve gears, but after considera- 
tion it was decided that a single control could Бе 
arranged to give satisfactory results at one setting. 
The question of the cylinder ratios was really one of a 
compromise with the mechanical advantages, and the 
work was very well equalised at all working speeds 
and cut-offs. As to the type of boiler, the fire tube 
barrel had great advantages. 

This use of the locomotive cycle as a basis of reference 
had come in for a good deal of criticism. Both Mr. 
Diamond and Prof. Lea, had objected to the locomo- 
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tive cycle, but he thought that they had done so with- 
out fully understanding his reasons for proposing it. 
He, B had found authorities interpreting the 
Rankine cycle in different ways, and this being the 
case he did not attach a fundamental importance to it. 
He thought that practical considerations would show 
the locomotive cycle was acceptable. 

In locomotive practice, for mechanical reasons 
chiefly, the designer had to content himself with a 
comparatively low ratio of expansion. Expanding 
adiabatically down to the feed-water temperature 
required & condenser and cylinders large enough to 
give over 400 expansions. Even to carry adiabatic 
expansion to the exhaust back-pressure would need 
over 13 expansions, involving cylinders over four times 
the volume of those actually used, and the steam would 
be abnormally wet. Practical considerations thus led 
to the adoption of а mechanically feasible ratio 
of expansion. 'The steam was expanded to that 
ratio, then released to, &nd exhausted at, the back 
pressure. 

The proposed locomotive cycle showed the maximum 
amount of work it was theoretically possible to take 
from the steam under the given conditions of admission, 
expansion and exhaust. Consequently, comparison of 
the actual indicator cards with the locomotive cycle 
was а reasonable measure of the designer's success in 
approaching his ideal. То compare the actual cards 
with the Rankine cycle, whether this was taken to the 
exhaust pressure or to the feed-water temperature, 
was to compare actual performance with an ideal 
standard it was not possible, or even desirable, to attain. 
The Rankine cycle based on the feed-water temperature 
was of interest, but for practical study, with а view to 
determining possible improvements in cylinder design 
or operation, he thought it was less useful than the 
locomotive cycle. 

The matter of cut-offs, was, again, a matter of com- 
promise. Тһе piston valves were 14 in. in diameter. 
He thought that & furnace composed wholly of firebrick 
and without tubes would be difficult to carry on а 
locomotive. Designers of stationary boilers were rapidly 
accepting the necessity of putting tubes in their fireboxes 
and increasing the surface of them by fins and other 
expedients. Аз to surface exposed to radiant heat, it 
was not a question of taking up most of the heat in the 
firebox; the surplus could always be taken up in the 
tubes, as these tests showed. Хо. 60,000 had а large 
surface exposed to radiation, but did not give better 
results than a normally designed boiler. 

In closing the meeting, the Chairman said it must not 
be forgotten that, after all, there was only one Rankine 
cycle, however differently views upon it might be 
expressed. He had heard many speakers advocating 
а, locomotive testing plant and it was rather strange 
that the railway companies did not instal one. 


Contracts.—The Derwent Valley Water Board has 
awarded, to the South Durham Steel and 1гоп Company, 
Limited, West Hartlepool, through their pipe-selling 
agents, Messrs. Cochrane and Company, Limited, Ormesby 
Iron Works, Middlesbrough, a contract for the supply 
of over 7,000 tons of 47-in. diameter mild steel pipes. 
The pipes will be protected against corrosion by means 
of a bituminous lining. applied centrifugally, under the 
Talbot patent lining processes.—Messrs. J. W. Brooke 
and Company, Limited, Adrian Works, Lowestoft, 
have secured a contract from Messrs. Marconi’s Wireless 
Telegraph Company, Limited, for petrol-motor, direct- 
current generating sets, giving 25 amps at 100-160 volts, 
the prime mover being the 10-h.p., four-cylinder Empire 
motor. Other orders completed recently include 2-5.k.w. 
petrol.electric sets for Holland, I-k.w. and 2.k.w. sets 
for East Africa and Sierra Leone, and a series of stationary 
pumping sets for the Kaduna district, West Africa.— 
Messrs. Hadfields, Limited, Sheffield, have recently 
booked another order for one of their large cast-steel 
framed stonebreakers for New Zealand. Fitted with 
Era manganese-steel jaws, cheekplates, &c., the weight 
of the machine is 46 tons, and its capacity is from 100 
to 120 tons per hour.—An order, originally specifying 
382 traction motors, placed by the London Electric 
Railways with Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
has now been increased to 920 traction motors, each 
of 240 h.p. capacity. The order also includes automatic 
acceleration control equipment for 63 motor coaches 
and 107 trailer cars.—Messrs. The General Electric 
Company have also received a contract from the Director 
of Navy Contracts, for the supply of over а quarter of a 
million Osram vacuum and gas-filled electric lampa.—- 
Messrs. John I. Thornycroft and Company, Limited, 
Thornycroft House, Smith-square, London, S. W. I, have 
secured an order from the Great Western Railway Com- 
pany for 42 four-ton motor chassis, seventy-two 30-cwt. 
motor chassis, and three А 6-type chassis.—Messrs. Тһе 
British Electrical Engineering Company, Limited, 
Falcon Works, Loughborough, have received an order, 
from the County Borough of Hastings, for a 6,250-k.w. 
Brush-Ljungstróm turbo-generating set, with condensing 
plant, «с. This is the fourth Brush-Ljungstróm 
set to be ordered by this authority. -Мевзга. Joseph Kaye 
апа Sons, Limited, Lock Works, Leeda, have secured 
contracts for & year's supply of their railway-carriage 
door locks and handles from all sections of both the 
L.M. а 5. and L. & N.E. Railway Companies, 
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NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottizh Steel Trade.—A quiet tone rules in the Scottish 
steel trade at present, but there is nevertheless, a fair 
amount of confidence all round, and producers are hope- 
ful of increased buying in the near future. Consumers 
on the other hand, are not inclined to commit them- 
selves forward, and are mainly purchasing for their more 
immediate requirements. With this state of affairs pre- 
vailing it makes the producers’ position a trifle difficult. 
The general inquiry is only fair and lots of large tonnage 
are not very numerous. One or two establishments have 
quite а good amount of work booked, but some others 
cannot see any distance ahead. In the black sheet trade, 
conditions have varied little, For the heavy gauges the 
demand is still poor, and the lighter and galvanised sorts 
are also not іп any great request. Prices in the market 
are as follows :—Boiler plates, 101. 108. per ton; ship 
plates, 8l. 24. 64. per ton; sections, 74. 138. 64. per ton; 
and sheets, 4 in., 8/. 128. 64. per ton, all delivered Glasgow 
stations. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there is very little life in evidence. 
Consumers are not ordering very much tonnage and a 
hand-to-mouth state is all too general. Іп the steel ге- 
rolled bar departments there is some dullness, but there 
are possihilities of а better demand coming shortly И 
rumour із true. Prices current are as follow :-—' Crown ” 
bars, 101. 58. per ton, and re-rolled steel bars, 71. 15s. per 
ton, both for home delivery. Export quotations are 5s. 
and 158. per ton less, respectively. 


Scottish Pig-Iron Trade.-In the Scottish pig-iron trade 
movement is very limited. Buyers of foundry iron and 
hematite are few, and producers сап easily overtake tho 
current demand, despite the present smaller output. 
То-даув market prices аге :—Hematite, 74s. рег ton, 
delivered at the steel works; foundry iron, No. 1, 758. 
per ton, and No. 3, 708. per ton, both on trucks at makers' 
yards. 


Scottish Pig-· Iron Shipments,—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
Saturday last, January 21, was only 498 tons. Of that 
total, 410 tons went overseas and 88 tons coustwise. 
For the corresponding week of last year Ше figures were 
687 tons overseas and 104 tons coastwise, making a total 
shipment of 791 tons. 


Shipbuilding.—Messrs, William Denny and Brothers, 
Limited, Dumbarton, have received an order from the 
Southern Railway Company for a motor ferry. This is 
а repeat order of the motor ferry Fishbourne, which 
Messrs. Denny built last year for the Portsmouth and 
the Isle of Wight service of this railway company. 
The Fishbourne is a twin-screw vessel of 136 tons gross 
with Gardner engines of 240 h.p. and two propellers at 
each end. Another contract reported is that secured 
by Messrs. Alexander Hall and Company, Limited, Aber- 
deen, for a steam tug, 112 ft. in length, 27 ft. in moulded 
breadth and 12 ft. 6 in. in depth. Тһеу have also 
received an order for а barge, 190 ft. in length, for the 
Tilbury Contracting and Dredging Company, London. 
This makes the fifth barge of в similar design built by 
Messrs, Hall for the same firm. 


Steel- Rolling Record.—What is claimed to be а world's 
record in the rolling of steel plates has just been set up 
at the Clydebridge steel works, Cambuslang, of Messrs. 
David Colville and Sons, Limited. During the week 
ending I o'clock p.m.. Saturday last, January 21, the 
firm's large plate mill produced materials of a slab 
weight of 6,532 tons and of a finished weight of 5,200 tons 
—the latter figure being a record for the rolling of tinished 
plates within one week, 


THE CZECHOSLOVAKIAN IRON AND STEEL TRADES.— 
According to the Comité des Forges de France, the coal 
and brown coal mined in Czechoslovakia іп 1926 
amounted. respectively, to 14,572,526 tons, and 19,064,893 
tons. The coal exports were 2,884,451 tons, and the 
brown coal exports 3,040,727 tons only. The ironstone 
output shows a total of 1,420,522 tons. The exports of 
ironstone from Czechoslovakia amounted to 169,712 
tons. The pig-iron production during 1926 reached a 
total of 1,087,984 tons, showing a decrease of 7 per cent. 
compared with the total for the preceding year. The 
steel production, in the absence of official data, is esti- 
mated at 1,575,000 tons. The trade figures show that 
the country exported foundry pig and spiegel, and 
imported forge pig and ferro-alloys. In regard to rolled 
and forged iron and steel material, over 30 per cont. 
(422,316 tons) of the total production (1,239,000 tons) 
was exported in the shape of merchant bars, plates and 
sheets, wire and tubes. 


Тнк IRON AND CoAL ТвлрЕв REVIEW.—AÀ special 
issue to celebrate the diamond jubilee of Тһе Iron and 
Coal Trades Review has just been published. It takes 
the form of & compendium of information relative to the 
progress, during the past 60 years, of the great industries 
with which the journal deals. The subject is divided 
into four main sections, respectively dealing with the 
British coal and iron and steel industries, and the coal 
and iron and steel industries of leading foreign countries. 
The issue contains some 75 articles, each of which is 
from the pen of an authority on the subject. Included 
in the list of authors will be found Professor H. Louis. 
Dr. C. H. Lander, Sir W. J. Larke, Sir Hugh Bell, Sir 
Frederick Mills, Sir Robert Hadfield and Mr. J. W. Hall. 
A portrait and brief biographical sketch of the author 
appears at the head of each article. The issue contains 
well over 200 pages, and is profusely illustrated ; 1t 15 
obtainable from the offices of the Review, 49, Wellington- 
street, London, W.C.2, price 21e. net, 
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NOTES FROM SOUTH YORESHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel. —While there is а disposition on the part 
of the comparatively few steelmaking and engineering 
farms, who are favourably placed as regards forwa 
lapiness, to augment staffs and enlarge output, general 
progress is slow. А considerable amount of plant is 
„ither wholly idle or is operating only part time. Accord- 
ing to some of the most prominent industrial organisers, 
there is little likelihood of engaging this surplus produc- 
tive capacity for some time to come. The works that 
are busy, and that have been more or less fully occupied 
ior в considerable period, are mostly those belonging 
to medium-sized businesses which have concentrated 
on specialised products. Viewed as a whole, the market 
for raw and semi-finished materials is flat. Forward 
buying of pig iron, steel billets, and ferro-alloys is at a 
minimum, and prices generally are weak. Steelmaking 
hematites are in fair demand, mainly at the rates which 
prevailed before Christmas. Ship steel is a shade 
busier, and the building trades are less moribund than 
was the case a fortnight ago. Those local firms which 
anticipated benefit from the first batch of British railway 
orders have been disappointed. None of the contracts 
fora variety of steel and engineering products have been 
placed in the Sheftield district, though some of the 
recipients will probably call upon Sheffield for the 
necessary steel supplies. There is no improvement in 
bar iron or wire rod manufacture. Rolling mills are 
operating alternate weeks on hand-to-mouth orders. 
Conditions in tool manufacture are mixed. There is 
some improvement in inquiries for machine tools from 
Lancashire. Mechanics’ and engineers’ tools are mode- 
теу active lines. А better demand than that of 
last year is anticipated for farm and garden tools, 
though producers have to face the disability of the 
existence of considerable stocks among the principal 
distributors. 


South Yorkshire Coal Trade.—Speculation respecting 
the effect of the Three Counties Scheme is responsible 
for а certain amount of increased buying among industrial 
ers, Supplies are, however, fully adequate for inland 
requirements. It is very difficult to gauge the trend of 
export business. Both nuts and smalls are the subject 
of increased attention, but there appears to be no improve- 
ment in either furnace or foundry coke. House-coal 
purchases are well below the seasonal average. Quota- 
tions: Best handpicked branch, 278. 64. to 298. 6d. ; 
Derbyshire best brights, 208. ба. to 21s. 6d.: Best 
house, 19s. to 208. 6d. ; screened house, 164. to 178. 6d. ; 
screened nuts. 158. ќо 165.; Yorkshire hards, 14s. 6d. 
to lős. 6d.; Derbyshire hards, 14s. to 153. ба. ; rough 
slacks, 8s. 6d. to 98. 6d.; nutty slacks, 6s. to 78. ; 
smalls, 3s. to 48. 6d. қ 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—As anticipated, the demand 
for Cleveland pig iron has expanded considerably, and 
with prospects of slight early increase in prices, buyers 
are keen to arrange for forward supplies. Some of the 
contracts that have just been made are for delivery over 
the first half of the year, and many of them are for 
supplies to the end of March. Most of the production 
continues to go into consumption at local foundries and 
oe but home customers in other areas are 
Juymg а good deal more freely, and business with Scotland 
8 now on quite a heavy scale. Overseas sales are as yet 
a and srnall, but inquiries from abroad are incrcasing, 
я early expansion of export trade is confidently 
19 Reductions in the river charges on the Conti- 
да 11 5 said to be promised, and when the concessions 
f 1 e, orders are likely to be released. Makers’ 

` quotations stand: Хо. 1 quality, 678. 6d. ; No. 3, 
9 65а, ; No. 4, foundry, 643.; and No. 4, forge, 


mo tite. — Buyers of East Coast hematite are taking 
1 5 in the market, and values are inclined to 
Makers пе quotations are well below cost of production. 
quu 11 however, booking orders on unprofitable 
ње са ег to keep furnaces іп blast. Both home 
Salen ental demand show some improvement. 
The bas; almost entirely of iron to specified analysis. 
asis of quotations is mixed numbers ut. 70s. 


de Ore.— There is continued absence of business 

The б МЕ but sellers are not disposed to lower prices. 

me € ol ore miners in Sweden does not need to ђе of 
& duration seriously to hamper consumers here. 


rad urnace Соке. — At last, makers of Durham 

bids e coke are taking a rather firmer stand, 

ке ad are still selling at unprofitable figures. They 

ace, state they have realised, up to 17s, 94. for good 

thee qualities delivered here, but local users declare 
У can place orders at 178, 64. 


Чапиаситед Iron and Steel.—The total make of 
tions 0 iron and steel is heavy. Sales of several descrip- 
ties IM are less difficult to put through than 
Order 8 and several firms have quite good 
bars are 101. Quotations are steady. Common iron 
Hl 3, ІШІ. Бе. ; best bars, 101. 158.; best best bars, 
steel bill packing (parallel), 81. ; packing (tapered), III.; 
7, 194 pu (soft), 71. 25. 6d. ; steel billets (medium), 
Plates, gl. 2, "есі billets (hard), 81. 23. 64.; steel ship 
1, 19, м. ба. ; steel billets, III. 108. ; steel angles 
stael tall. есі joists, ТІ, 128. 6d. ; heavy sections of 
(No. 94 9 8. 104.; and galvanised corrugated sheets 

auge, in bundles), 131, 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Coal Trade.—Conditions in the coal trade have 
shown little alteration. Difficulties continue to be 
experienced by the non-arrival of expected shipping, 
owing to the bad weather, with the result that collieries 
have been compelled in some cases to find fresh outlets 
for coal previously sold. Demand for large coal has 
been on quiet lines, and though most undertakings were 
in need of fresh orders for large, concessions in price have 
been available only for spot shipment, which few proe- 
pective buyers have been able to guarantee. Beet 
Admiralty large ruled from 19s. to 194. 3d., with other 
classes at relative figures. Small and sized coals, 
however, were acarce, the output being limited by inter- 
mittent working at the pits. At the same time the 
demand was relatively good, and salesmen have experi- 
enced no difficulty in upholding values on the basis of 
12s. 94. to 13s. for best bunker smalls and 198. to 22s. 6d. 
for dry nuts. Shipments of coal in the past week 
amounted to 428,530 tons, which waa slightly less than 
in the preceding six days. At Cardiff, clearances were 
raised from 270,540 tons to 291,520 tons, at Swansea, 
from 35,470 tons to 42,630 tons, and at Llanelly, from 
3,880 tons to 6,160 tons, but diminished at Newport from 
90,230 tons to 62,860 tons, and at Port Talbot from 29,790 
tons to 25,360 tons. Shipments to Argentina were 
raised froin 42,620 tons to 55,100 tons, to Brazil from 
24,000 tons to 48,850 tons, to France from 116,910 tons 
to 117,210 tons, aud to Spain from 26,100 tons to 31,890 
tons, but reduced to Egypt from 29,850 tons to 7,500 tons. 
For some considerable time past the question of standard- 
ising sized coals has been under consideration by the 
South Wales coalowners, coal exporters, and French 
importers. The coalowners have now been recommended 
by their association to standardise sizes from April 2 
next, and to discard the names of cobbles, nuts, beans, 
peas and grains, and to substitute Nos. 1, 2, 3, 4 and 5 
sized coal respectively, and to sell duff coal as washed or 
unwashed duff. 


Timber for the Pils. For years past it has been 
customary for the railway company to transfer empty 
colliery wagons to Cardiff, from Barry, to load pitwood 
for the colliery, free of charge. The railway has now 
decided to make a charge for this service, which would 
add 1144. per ton to the cost of the pitwood carried in 
transferred wagons. It is felt by pitwood importers 
and coal owners that such а charge will create a new 
burden on the coal industry, and in some cases, a hardship, 
as sometimes а colliery loading a ship at Barry with coal 
will require to take pitwood from a vessel discharging 
at Cardiff, and vice versa. The matter is being con- 
sidered by the pitwood importers and the coal owners. 


Ship Repair Contract Lost.—The contract to repair ice 
damage sustained by the Cardiff steamer Euterpe has 
been secured by the Humber Graving Dock and Engi- 
neering Company, Limited, Immingham, at & price which 
is understood to be about half the lowest figure tendered 
by South Wales. The work will take about three weeks 
to a month. The vessel left Cardiff to-day, where she 
was exarnined, en route for Immingham. 


Острот OF MARINE MACHINERY FOR THE YEAR 
1927.—Messrs. The North Eastern Marine Engineering 
Company, Limited, Wallsend-on-Tyne, were the builders 
of the engines of 15 vessels, having an aggregate i.h.p. 
of 42,125.—The propelling machinery of seven vessels 
was constructed at the St. Peter’s Works, Newcastle- 
on-Tyne, of Messrs. R. & W. Hawthorn, Leslie and Com- 
pany, Limited; the total output represented 21,200 
I. h. P.— The i.h.p. of the engines constructed by Messrs. 
Palmer’s Shipbuilding and Iron Company, Limited, 
Jarrow and Hebburn, totalled 13,570.—Messrs. Harland 
and Wolff constructed the engines of 32 vessels at their 
Belfast and Glasgow works. The total i.h.p. was 
80,575; the largest set had an i.h.p. of 13,000, and 
was for the S.S. Laurentic.—Messrs. John Readhead 
and Sons, Limited, South Shields, supplied the engines 
for five out of the six ships constructed іп their 
shipyard. The total i.h.p. was 9,799.—The steamers, 
engined by Messrs. Blair and Company (1926), Limited, 
Stockton-on-Tees, numbered six, and, taken together, 
the i.h.p. was 12,070. 


TENDERs.—We have received from the Department of 
Overseas Trade, 35, Old Queen-street, London, S.W.1, 
articulars of tenders invited by various bodies in the 

ritish possessions and in foreign countries. Further 
details and information relating to these may be obtained 
on application to the Department at the above address, 
the reference number given below being quoted in each 
case. Тһе South African Railways and Harbours 
Board is calling for tenders for the supply of 30, class H 2, 
locomotive boilers. "Tenders must reach Johannesburg 
not later than noon on February 23, 1928. (Ке!. Хо. 
A.X. 5818.)--Гһе Melbourne Harbour Trust Commis- 
sioners are inviting tenders for the supply, delivery, апа 
erection of two 3-ton semi-portal electric cargo cranes, 
or, alternatively, two 5-ton semi-portal electric cargo 
cranes. Tenders must reach Melbourne before 11 a.m. 
on April 17, 1928. (Ref. No. A.X. 5827).— The Stores 
Department of the Town Council of Johannesburg is 
inviting tenders for the зарру and delivery of а portable 
petrol-driven compressor plant for rock drilling, having 
a piston displacement of 160 cub. ft. per minute. 
Tenders should reach Johannesburg not later than noon 
on March 1, 1928. (Ref. No. A.X. 5828.)—The Board 
of the Port and Railways of Lourenco Marques, Portu- 
guese East Africa, is calling for tenders for two sets 
of motor pumps for the water supply of Ressano Garcia. 
Tenders will be received until 3 p.m. on March 26, 1928. 
(Ref. No. A. X. 5831.) 
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NOTICES ОЕ MEETINGS. 


Society оғ CHEMICAL INDUSTRY: CHEMICAL ENGI- 
NEERING Group.—To-night, 6.45 p.m., Society of Dyers 
and Colourists, Dyers’ Hall, Dowgate Hill, E.C.4. Discus. 
sion of Dry Cleaning and Finishing Machinery," by 
Mr. А. I. Hatfield. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m, Storey’s Gate, S. W. I. Informal Meeting. 
T ppheaone of Electro-Chemical Deposits of Metals 
to Engineering Purposes." Introduced by Mr. C. H. 
Faris. North. Western Branch : Thursday, February 2, 
7.15 p.m., Engineers’ Club, Albert-square, Manchester. 
Fifth Report of the Steam-Nozzles Research Committee. 
Glasgow and West of Scotland Branch: Thursday, 
February 2, 7.30 p.m., Royal Technical College, Glasgow. 
Thomas Lowe Gray Lecture: The Marine Oil Engine," 
by Prof. C. J. Hawkes. Midland Graduates’ Section : 
Friday, February 3, 7.30 p.m., Chamber of Commerce, 
New-street, Birmingham. “ Railway Carriages of Stoel 
Construction," by Mr. J. G. K. Hitchens. 


JUNIOR INSTITUTION OF ENGINEERS.—To-night, 
7.30 p.m., 39, Victoria-street, S.W.1. “ Powdered Fuel 
for Boiler Firing,” by Mr. R. H. Allen. Friday, Feb- 
ruary 3, 7.30 p.m. “ Automatic Sub-Stations," by 
Mr. D. Kingsbury. 


INSTITUTION OF PRODUCTION ENGINEERS.—To-night, 
7.45 p.m., Society of Motor Manufacturers and Traders, 
Limited, 83, Pall Mall, S. W. I. Annual General Meeting 
Presidential Address by Sir Alfred Herbert. 


INSTITUTE ок BRITISH FOoUNDRYMEN.— Newcastle and 
District Branch: Saturday, January 28, 6.15 p.m., 
Neville Hall, Newcastle-on-Tyne, “ Ramming Moulds 
by Sandslinger," by Mr. D. Sharpe. London Branch: 
Thursday, February 2, 8 p.m., Engineers' Club, Coventry- 
street, W. I. A Vanished Industry," by Mr. J. Н. 
Every. 


Коул. Society or Amnrs.—Monday, January 80, 
8 p.m., John-street, Adelphi, W.C.2. Cantor Lecture : 
The Scientific Foundation of the Refining of Petroleum" 
(Lecture III), by Dr. A. E. Dunstan. Tuesday, January 
31, 4.30 p.m. “ Migration in the Empire," by the 
Rt. Hon. Lord Lovat. Wednesday, February 1, 8 p.m. 
"Some Modern Aspects of the Cultivation of Para 
Rubber," by Mr. C. A. Wright. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
January 31, 7.30 p.m., 198, West-street, Sheffield. 
The Ageing of Magnetic Steel," by Mr. J. E. Gould. 


LIVERPOOL ENGINEERING Society.—Wednesday, 
February 1, 6 рлп., 9, The Temple, Dale-street, Liver- 
ool. “ Notes from a Ship Surveyor’s Diary," by 
. F. Е. Perris. 


RovALINsTITUTION.—Thursday, February 2, 5. 15 p.m., 
Albemarle-street, W.1. '' From Faraday's Note- Books 
(Lecture I) by Sir W. Bragg. Friday, February 3, 
9 p.m. “Photosynthesis,” by Prof. E. C. C. Baly. 


INSTITUTION OF ELECTRICAL ENGINEERS.— Thursday. 
February 2, 6 p.m. Ordinary Meeting. Some Practical 
Considerations in the Design of Automatic Equipments 
for Heavy Traction Substations," by Mr. H. В. Poynder. 
Wireless Section: Wednesday, February 1, 6 p.m., 
Victoria-embankment, W.C.2. “Тһе Design and Distri- 
bution of Wireless Broadcasting Stations for a National 
бегуісе,” by Capt. Р.Р. Eckersley. 


RovAL AERONAUTICAL SociETy.— Thursday, Feb- 
ruary 2, 6.30 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. “ Ground Transport for an Air Organi. 
sation," by Fit.-Lt. R. E. H. Allen. 


INSTITUTION оғ CIVIL ENGINEERS.—Birmingham and 
District Association: Friday, February 3, 6 p.m., 
Chamber of Commerce, New-street, Birmingham. ‘ The 
Reconstruction of the Wolverhampton-Dudley Road,” 
by Mr. C. 0. L. Gibbons. 


INSTITUTION OF LOCOMOTIVE ENGINEERS.— Manchester 
Centre: Friday, February 3, 7 p.m., College of Tech- 
nology, Sackville-street, Manchester. The Use and 
Collapsing Tests of Copper Flue Tubes for Locomotive 
Boilers,” by Mr. F. Tomlinson. 


RURAL CONSTRUCTION ASSOCIATION.—Saturday, Feb- 
ruary 4, 5.50 p.m.. London School of Economics, 
Houghton-street, W.C.2. “ Electricity in Rural Life," 
by Mr. R. Borlase Matthews. 


———— 


PERSONAL.—Sir Westcott Abell, К.В.Е., has resigned 
the office of Chief Ship Surveyor to Lloyd’s Register of 
Shipping, and is starting in private business аз а consul- 
tant.—We understand that the firm of Messrs. Fairfield- 
Howden Ruths Steam Accumulators, Limited, have 
been reconstituted under the title of Messrs. Ruths 
Steam Accumulators, Limited, Africa House, Kingsway. 
London, М.С.2. The new company will pursue апа 
extend, on a large commercial scale, the construction 
and use of steam accumulators in all parts of the British 
Empire. A new company, bearing the name of Messrs. 
Leeds, Tozzer and Company, Inc., 75, West-street, 
New York, U.S.A., has been formed, under the presidency 
of Mr. E. L. Leeds, and the vice-presidency of Mr. B. A. 
Tozzer, for the purpose of supplying special-purpose 
machine tools and machinery, and acting as sales agents. 
—The Board of Messrs. Sir W. G. Armstrong, Whitworth 
and Company, Limited, has appointed  Lieut.-Col. 
W. Т. С. Huffam, O.B.E., M.C., to be chief represen- 
tative of the firm and local director in India, Burma 
and Ceylon, with offices іп Bombay.—Mr. J. Roger 
Preston has removed from 104, High Holborn, to 7, 
Southampton-street, Bloomsbury-square, London. W. C. I. 
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ENGINEERING. 
Offices for Publication and Advertisements, 


$5 and 36, Bedford Street, Strand, London, W.C.2. 


esire to call the attention of our readers to 
Бита that the above is our SOLE ADDRESS, 
no connection existe between this 
Journal and any other publications bearing 
somewhat similar titles. 


Тъгвоварнто |“ ENGINEERING,” WESTRAND, 
ADDRESS | LONDON. 
TELEPHONE NUMBERS—3663 and 8598 GERRARD. 


— SUBSCRIPTIONS, HOME AND FOREIGN. 


"ENGINEERING" may be ordered from any 
newsagent in town and country and at railway book. 
stall, or it can be supplied by the Publisher, post 
free, at the following rates, for twelve months, payable 
in advance :— 


For the United Kingdom ........................ £3 6 0 
For Canada— 
Thin paper copies. . . . . . . £2 18 6 
Thick paper copies........................ £3 3 0 
For all other places abroad— 
Thin paper copies . . . . . . 43 3 0 
Thick paper соріев........................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent's name and address. 


When foreign subscriptions аге sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch, Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained, 
on application. The pages are 12 in. deep and 9 in., 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
curent week's issue must be delivered not 
later than First Post on Thursday. In con- 
sequence of the necessity of going to press 
early with a portion of the edition, alterations 
for standing advertisements should be received 
10 days previous to the day of publication. 


All accounts are payable to “ENGINEERING,” Ltd. 
Cheques should be crossed “ Тһе National Provincial 
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STEAM NOZZLES RESEARCH. 


A SOMEWHAT curious illustration of the ргас- 
tical value of the work of the Steam Nozzles 
Research Committee was the quite intelligible 
complaint made last Friday at the Institution 
of Mechanical Engineers to the effect that the 
experiments described in the fifth report were 
not made with commercial types of nozzle. As 
matters stand to-day, this is undoubtedly true, 
but it is the very work of the committee which 
has been mainly responsible for the fact. Тһе 
forms chosen at the outset of their investigation 
were fairly representative of the then existing prac- 
tice. As Dr. Stoney pointed out, even thicker divi- 
sion plates than the thickest adopted by the commit- 
tee were then in common use on marine turbines, 
whilst in our issue of November 19, 1915, on page 528, 
we described a failure of a turbine of Continental 
make in which the division plates were only 2 mm. 
thick, which is not much in excess of the thinnest 
tried by the Committee. Тһе few turbine designers 
of that date who thought “ hydraulically " were 
very apt to be overruled by the shopman, who was 
шашу concerned іп reducing manufacturing costa. 
His insistence was the greater because speeds 
generally ruled low as compared with present. 
day practice, and the number of individual 
blades required varies nearly inversely as the 
square of the speed. It would. perhaps, be unfair 
to saddle on the shops the whole of the respon- 
sibilitv for the indifferent shapes of blade then 
in commecial use, since 10 or 15 years ajfO many 
designers seemed to attach more importance to 
ensuring a definite and known angle of discharge then 
to reducing blade friction. Іп fact, when the tests 
of Mr. Pochobradsky's blades were first published, 
objection was taken to the fact that the angle of 
discharge was less definite than it was with certain 
blades having parallel throats but a materially lower 
efficienev. In fact, the blading with which most 
of the committee’s experiments have been made 
was fairly representative of common practice at the 
outset of the research. The defective features of 
these tvpes were rapidly disclosed, and this led to 
very important practical results. To-day un- 
chamfered partition plates will be found only in 
the cheapest and commonest class of work, but it is 
the work of the Committee which has been respon- 
sible for the change. 

When the first part of their programme was 
completed, the question naturally arose ав to 
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whether the new programme should be devoted to 
research on the improved commercial blading then 
coming into use. Мо doubt much might be said 
in favour of this course, the more particularly ав 


в | had been found elsewhere that certain so-called 


stream line forms of blade were actually less efficient 
than some types bent up from thin parallel plates. 
On the other hand, it was pretty certain that unless 
the committee investigated the effect of higher 
discharge pressures, nobody else was likely to do so. 
It was not anticipated that raising this discharge 
pressure to 4 atm. absolute would have any material 
effect, but it was necessary to make sure, since 
almost equally confident anticipations had been 
proved erroneous in the course of the tests. In 
order that the new tests should be fairly comparable 
with the older set, it was very desirable that the sets 
of nozzles tested should be as nearly as possible 
identical. This is, we think, more than sufficient 
excuse for the delay in taking up the study of the 
improved types now in use. 

Experimental work in engineering is notoriously 
costly. Apart from his balance, the chemist 
requires for his researches but little save a few 
bits of glass and lengths of rubber tubing, whilst 
those who conduct researches in engineering have, 
of necessity, to employ heavy metal apparatus, 
taking much time to construct and to modify, and 
costly both in provision and use. Moreover, the 
engineers’ problems often require dynamic rather 
than static tests. Complications are thus intro- 
duced from which the researcher in chemistry 
is happily free. It follows, accordingly, that a great 
deal of time is required in such experiments as 
those conducted by the Nozzles Committee, both 
to train the observers and to track down sources 


== | of error. 


The most disconcerting observations are at, times 
recorded. Thus. Mr. Н. Guy has given us partic- 
ulars of a series of tests, in which extreme care waa 
taken to secure perfect similarity in three sets of 
nozzles of different sizes. The test figures, however, 
proved inconsistent. Тһе smallest set showed the 
highest friction losses, but the intermediate set 
proved superior to the largest. After weeks, or 
perhaps months, of work and worry, it was noted 
that there was a small but apparently quite trivial 
departure from similarity on the down stream face 
of the largest nozzle plate. When it was corrected, 
its efficiency rose above that of the intermediate 
set. and the whole of the results thus became con- 
sistent. Тһе extreme range of efficiency, it should 
be noted, was small, and the difference could only 
have been detected with a very sensitive apparatus. 

An abstract of the Fifth Report of the Committee 
will be found on page 116 of our issue of this 
week and a report of the meeting held at the 
Institution of Mechanical Engineers last Friday, on 
page 109. | 

The experiments described by Mr. Hodkinson at 
this meeting were of very great interest, since they 
showed that even at speeds beyond the critical, the 
committee’s apparatus can yield satisfactory results. 
It should, however, be noted that at Rugby it 
was found that until the porous pad was fitted 
to the impulse plate, the error was in exactly the 
opposite direction from that observed in the Metro- 
politan-Vickers experiments at the higher velocities. 
As stated by Mr. Hodkinson. the impulse in this 
latter case was a little less than the reaction. At 
Rugby, until the pad was fitted. the impulse was 
always materially greater than the reaction. It 
may, perhaps, be noted that at Rugby the ratio 
of the width of the bars of the cage to the 
spacing was at least some 5 or 6 to 1, and a 
definite null result was recorded, though it is 
probable that the sensitiveness of the apparatus 
used was not as high as that employed at Trafford 
Park. Апу eddies outside of the cage used by the 
committee will tend to increase the apparent 
impulse, and if, with velocities below the critical, 
higher co-efficients are obtained with a reaction 
tester, it seems certain that the reaction tests are 
in error, owing probably to the pressure in the 
discharge box being non-uniform. Іп the case of 
the Manchester apparatus, specific tests have shown 
that the discharge-box pressure is sensibly uniform, 
but any lack of uniformity would as a matter of 
fact tend to make the velocity co-efficients too high. 
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With speeds in excess of the critical, it is difficult to 
visualise the physical conditions, and it may be that 
in Mr. Guy's tests at the higher speeds fluid was 
entering or leaving the cage in a direction not. 
strictly perpendicular to the axis of the jet. If 
there be insufficient guidance this could be corrected 
by using wider slats. Тһе objection to this is, of 
course, that the weight of the cage would be 
increased. 

It was suggested at the meeting that turbine 
designers might have something to learn from 
aeronautical engineers. Аз pointed out by Prandtl 
in his Wilbur Wright lecture, delivered last May, 
“Агар coefficients can, in many cases, be greatly 
reduced by feeding in, or withdrawing, fluid at 
certain points of the object past which the fluid is 
streaming. It is, however, difficult to see the 
possibility of any similar procedure in the case 
of turbine blading, and it would seem still more 
impracticable to fit the blades with rotating noses. 
It is possible, however, that some of the methods 
employed in determining wing forms might well 
prove useful in connection with the proportioning of 
blading. Ав Mr. Pochobradsky pointed out, the 
mere adoption of ''profiled" blading will not 
necessarily lead to good results. In fact, as already 
mentioned, some “ stream line " forms have proved 
inferior to much cheaper and simpler constructions. 
The general problem is, of course, much more 
difficult than the determination of a good wing form. 
On the one hand, turbine blades are much more 
sharply curved than wings, and on the other, each 
blade tends to disturb the flow round its neighbours. 
Again, in the case of a wing, there is no turbulence 
save near the wing surface. It is, to say the least, 
by no means certain that this condition is satisfied 
in the case of steam turbine blading, though it 
may, perhaps, hold good in the case of water tur- 
bines of the propeller type. Nevertheless, it is, at 
any rate, & plausible hypothesis that blading which 
as tested at very low velocities gives stream lines 
of easy curvature and free from sharp distortions 
will also prove efficient when the flow is wholly or 
partially turbulent. Experiments based on this 
hypothesis are now being made by at least one 
firm of steam turbine builders. 

It was gratifying to have the testimony of several 
speakers on the appreciation which the work of the 
Nozzles Committee has received abroad. English 
engineers are generally credited with а reluctance to 
promote scientific research, but in the investigation 
of steam nozzle problems they may fairly claim 
to have established a lead. Ав pointed out at 
Friday's meeting, their work has led to а veritable 
revolution in the design of impulse turbines, and 
has made possible the recent great increase in the 
efficiency of this type of machine. Incidentally, 
it may be noted that it was another scientific 
research, also financed by the Institution of Mecha- 
nical Engineers, which formed the basis of Osborne 
Reynolds’ theory of lubrication, which led, in its 
turn, to such fundamental improvements in the 
design of bearings and thrust blocks. 


PRESENT CONDITIONS OF TRADE IN 
THE ARGENTINE REPUBLIC. 


THERE are many countries of the world in 
which the foundations of British predominance in 
trade were laid by the investment of British capital. 
The Argentine Republic affords a good example, 
but one in which the changes in the nature and the 
methods of distribution of commercial products 
have led to conditions deserving the most careful 
consideration. Naturally, competition has sprung 
up in what is now one of the few remaining large 
open markets, and the United States of America 
and some of the European countries are participat- 
ing. Still, it must be owned that the Argentine 
market is one of the most important to Great 
Britain, apart from those within the Empire. The 
goods purchased from us by the Argentine Republic, 
а country with a population of only 10,000,000, have 
a value so high in the international account. that 
it is only exceeded by the United States and Germany. 
In recent years, out of the average importation by 
the Argentine Republic of 168,000, 000l., the British 
share was about 35,000,000/. Comparison might 
be made of these figures with those for Australia, 
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where though there is а smaller population, viz., 
6,000,000, and smaller total trade, there are the 
advantages of influence of language and the place 
of origin of the people. In this case, the importation 
of British goods has the value of 65,000,0001. sterling. 
The products of Great Britain are well received 
in the Argentine, as is expressed in the slogan of 
the Argentine Rural Societies :--“ Buy from those 
who buy from us." There is, further, the great 
advantage, already referred to, of having so many 
hundreds of millions invested in the country, and 
also, those of possessing the best machinery for 
distribution by shipping and of banking. With 
this in the favour of the British manufacturers 
and merchants, no excuse need be offered for the 
suggestion that increased trade is possible. We 
propose to examine some of the circumstances, 
using as & basis a Report on the Commercial, Economic 
and Financial Conditions of the Argentine Republic, 
prepared by Mr. H. O. Chalkley for the Depart- 
ment of Overseas Trade, and recently published by 
His Majesty's Stationery Office at 28. ба. net. 

Each year during the last decade, the Argentine 
Republic has exported more than 10,000,000 tons 
of indispensable foodstuffs and raw materials. Even 
in recent times, when there was certainly no price 
incentive to stimulate production, the conditions 
have been well maintained, and during the first 
six months of the vear 1927 an average of 1,500,000 
tons was dealt with monthly. These exports are 
most varied and create a high foreign credit or 
purchasing power. Much of it might be used for 
the importation of the necessities for the improve- 
ment of the very low standard of housing and living 
of the masses of the working population. In the 
towns, there is a demand for good clothes, which 
is responsible for the importation of between thirty 
and forty million pounds worth of textiles every 
year. An extension of this demand to the country 
parts and the creation of similar standards in 
housing would do much to improve the volume 
of trade. For the construction of public works, 
roads and bridges, ports, railways and electric- 
power supplies, the needs of the country are very 
great. Тһе coal dispute in 1926 caused а very 
serious setback to British trade, but determined 
efforts are now being made to re-establish and 
regain business, not only in coal, but also in manu- 
factured articles in the trade of which breaks were 
made, due to the cancellation of orders. For coal, 
the import figures for the first six months of 
1927 showed a British supply of 1,202,120 tons, 
out of a total of 1,738,188 tons, but this cannot be 
regarded as of а normal character, because coal was 
still оп order from American concerns when the 
British coal stoppage was ended. In January, the 
imports of United States coal amounted to 161,312 
tons, but by June they had fallen to only 3,994 tons. 

Good business was done during the year in 
structural steel, but it was mainly of Continental 
origin. Metric dimensions are used for Belgian and 
German steel and this is favoured by some of the 
authorities. Since the coal stoppage ended, the trade 
in British galvanised steel has improved, as was to 
be expected, since the prices are on а competitive 
basis. Large steel pipes, however, are usually 
obtained from Germany, at prices much lower than 
the British tenders. А marked change has been 
effected in the galvanised-sheet trade by the estab- 
lishment of local works, of ample capacity to meet 
all the usual requirements. Тһе galvanised corru- 
gated sheets that are now brought into the country 
only amount to about 10 per cent. of the total con- 
sumption, and four-fifths of this is supplied by British 
shippers. Тһе black-sheet industry is in an entirely 
different position, for 95 per cent. of the needs of 
the local works are obtained from Great Britain. 
Although a recovery is manifest in the market for 
tinplate, and the British producers are getting back 
some of their former trade, it is not taking place as 
quickly as was desired. American mills are now 
produeing high-grade plate, and the competition 
between their product and that of our factories is 
more commonly based on the price than was for- 
merly the case. 

Now that the tractor has taken the place of the 
steam engine, the sales of harvester-threshers has 
become very great, since the thresher, binder and 
header has been supplanted. There does not 
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seem to be any harvester-thresher of British origin 
on this market. Тће difficulty of meeting the 
conditions is great, for the machines used at home 
are not suitable, and the competition of the United 
States would necessitate the use of mass-production 
methods in the manufacture of alternatives. Те 
more expensive types of machines the farmers will 
not buy, because of various local conditions, such 
as the uncertainty of land tenure, the improvident 
outlook of the people, the deficiency of their mech- 
anical knowledge, and the fact that machinery of 
this type is frequently exposed to the elements, 
because of the lack of shed accommodation. A 
great and increasing trade exists in the Argentine 
for electrical plant. Тһе orders, however, usually 
go to those countries from which the capital came for 
investment in the power companies. Although the 
railways are British owned and thus receive large 
orders, the supply companies are not, and the 
representatives of German producers receive favour, 
largely because of the long credit they give, accom- 
panied by technical advice and good service. The 
Italian firms work on similar lines. 

Most of the railways experienced increased traffic 
during the year under consideration in the 
report. Тһе mileage owned by British concerns is 
now 15,668, the State railways have 4,282 miles 
open, and there are 2,783 miles of track in the hands 
of private owners, other than British. In this 
field, very good business is done by the manufac- 
turers of the United Kingdom, and it is anticipated 
that orders will be given them shortly by the 
Great Southern Railway for 70 locomotives, 250 
ballast wagons, and the material for constructing 
many passenger coaches and cattle wagons. The 
Central Argentine Railway contemplate an exten- 
sion of 273 miles from Villa del Rosario in the 
direction of Fernandez, and also a line, of approxi- 
mately 40 miles length, between Landeta and San 
Francisco. Three articulated Garratt locomotives 
are on order from Great Britain for the Buenos 
Ayres and Pacific Railway, and they require, for 
delivery in 1928-1929, eight Mikado goods engines. 
Many steel bridges are also on order for extensions 
and replacements. Some 15 tank engines, made in 
Glasgow, were recently put into service on the 
Central Cordoba Railway, and five heavy goods 
locomotives are now under construction in Leeds. 
The Entre Rios and Argentine North-Eastern 
Railways recently had delivery of 10 Garratt- 
type locomotives. The company hope to construct 
a new ferry terminal in Buenos Ayres, for which 
they have to obtain Government approval. For 
the State Railways, locomotives, carriages and 
wagons are mostly obtained from the United States, 
while the bridges and other steel structures are 
mainly supplied by Belgian and German manufac- 
turers. To meet the needs of road transport, there 
is a good and increasing demand for British com- 
mercial vehicles, but cars of similar origin are few 
in number. It is thought, however, that the 
recent visit of a British motor trade delegation to 
Australia may do something to improve the position 
of the British manufacturers in the market. Тһе 
conclusions arrived at in meeting Australian 
requirements are thought also to be applicable to 
conditions prevailing in the Argentine. 

The conditions of the British shipping trade with 
the Argentine are different from those of other 
countries, because the needs of the meat trade 
are the dominating feature, and the return traffic 
from Great Britain is fast becoming insufficient for 
the increasing number of ships in service. New 
items of cargo from the United Kingdom are 
required to meet the situation. Great efforts have 
been made to provide luxurious passenger tonnage, 
notably by the introduction of the Royal Mail motor 
liner Asturias and her sister vessel, the Alcantara. 
Five new motor vessels have been put into service 
by the Blue Star Line, and five steamers are being 
built for the Nelson Line. The Continental com- 
panies, consequently, are also taking steps to im- 
prove their services. An ambitious scheme of air 
transport between Europe and Buenos Ayres has 
been arranged by the French Latéooere Company, 
with the various South American Governments, and 
the Zeppelin Company have also formulated 
scheme, using airships between Seville and Buenos 
Аугез. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Ax ordinary general meeting of this Institution 
vas held on Friday last, at 6 p.m., at Storey's-gate, 
Westminster, with Sir Henry Fowler, K.B.E., 
President, in the Chair. 

Tug Late Мв. MICHAEL LONGBIDGE. 
The President referred to the death of Mr. Michael 


Longridge, who had been associated with the In- | 
stitution for many years, having acted both as, 


Member of Council, and as President for two 
vears during the war, when conditions were рго- 
bably more strenuous than those experienced by 
any other President during the Institution’s history. 


ELECTION OF OFFICERS. 


Sir Henry next announced that the nominations 
made by the Council. for the annual election of 
officers were ав follows :—As President : Mr. Richard 
W. Allen; as Vice-Presidents: Mr. А. Е. Г. 
Chorlton and Lieut.-Colonel E. Kitson-Clark ; as 
Members of Council: Mr. John H. Barker, Mr. James 
Brown, Professor Е. С. Coker, Colonel A. E. 
Davidson, Major W. Gregson, Professor А. L. 
Mellanby, Rear-Admiral W. R. Parnall, Mr. R. W. 
Reid, С.В.Е.; Мг. D. E. Roberts, and Major 5. J. 
Thompson. 


STEAM NozzLES RESEARCH. 


Before the presentation of the “ Fifth Report 
of the Steam Nozzles Research Committee to 


the meeting, Mr. W. H. Patchell, chairman of the 
committee, stated that, both in Europe and the 
United States, he had been congratulated on the 
Work of the committee, but the point had been 
raised as to whether the observations were not 
affected by eddies outside of the cage used. Не 
thought, it would be useful if statements could 
be issued with the Fifth Report, indicating that 
this matter was not being overlooked. 
Dr. P. T. Petrie then summarised the report, of 
жа, we publish an abetract on page 116 of this 
Mr. ‚В. Hodkinson opened the discussion, 
remarking that he represented Mr. H. L. Guy, 
who was unavoidably absent. Some time ago 
а had been carried out in the experimental 
partment of his firm, which indicated that their 
nozzle tester, which was based on that of the 
committee, could be usefully employed on tests of 
convergent-divergent nozzles. 
an а possibility with such nozzles that standing 
„ be formed inside the cage, it was 
Ric < to make preliminary tests with simple 
e ergent nozzles operated with pressure ratios 
522 of the critical valves. Under these con- 
1018, Waves were formed, the nodes in the jet 
* visible (Fig. 1 above), and the wa ve 
s could be measured. Actually five of these 
Б. bi seen, the position of three of which 
ы by the arrows in the figure. 
А саве of (ће nozzle shown, the wave-length 
» Measured, was almost exactly 2 in. This nozzle 


Fig. Z. ST’ CONVERGENT DIVERGENT NOZZLE. 
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was next mounted in the tester, and the impulse 
measured, with different distances between the 
nozzle and the pad so as to cover all relative phase 
relationships of the waves. The results were shown in 
Fig. 2. In this series of tests the nozzle distance 
was varied from 7:86 in. to 0-9 in. The tests repre- 
sented by blind spots at the 2-4-in. distance were 
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made with а steam temperature of 260 deg. Е. 
higher than that shown for the 2-36-in. distance. 
Тһе steam chest and nozzle were next mounted 
оп а weighbridge sensitive to 1 oz, and a series of 
tests made, the reaction of the jet being thus weighed 
directly. Steam was supplied to the nozzle through 
18 ft. of 2-in. diameter pipe. placed horizontally 
and coupled up to the steam таш by 2 ft. of 
flexible piping. Cables were used to take the hori- 
zontal thrust and to support the distant end of the 
horizontal pipe. Fig. 3 showed the reaction observa- 


20 30 40 50 
(P, E) Lb. per Sq. Inch 4. 


The corresponding measurements with the impulse 
tester were shown as crosses and by the long and 
short dotted curves. 

It would be noted that, for the lower range of 
pressure ratios, the measured impulse was slightly 
greater than the reaction, whereas for the higher 
ratios the measured reaction was slightly greater 
than the impulse. For the pressure ratio correspond- 
ing to the actual flare ” of the nozzle the reaction 
was 1-66 per cent. greater than the measured im- 
pulse. This result was in line with the belief that 
the velocity coefficients measured in reaction testers 
were slightly higher than those deduced from the 
Institutions’ apparatus. А “ null" test was next 
carried out by attaching the cage in its normal 
position outside the nozzle box by means of four 
screws. It was found that a certain amount of 
condensed steam tended to hang on the slats of 
the cage. Steam was turned on the nozzle and 
allowed to run until steady conditions were estab- 
lished. The apparatus, plus the steam in it, was 
then accurately balanced. Steam was then shut 
off by a quick-closing valve and weights added 
to the pan to re-adjust the balance. The added 
weight represented the difference of mass of the 
steam in the apparatus, due to shutting off the 
valve, plus the difference between the impulse 
and the reaction. The results of an early series of 
such tests were plotted in Fig. 4. At the normal 
pressure ratio for the nozzle, this test gave the 
reaction as 1-06 lb. greater than the impulse, 
corresponding to a difference in velocity coefficient 
of 1-75 рег cent. Thus, the “ null ” test, with the 


Fig. 3. STRAIGHT CONVERGENT - DIVERGENT NOZZLE. 
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cage in open atmosphere, gave almost exactly the 
same difference between the reaction and the im- 
pulse as was found in the previous tests. Further, 
in both cases the difference was sensibly less than 
the width of the error band ” enclosing the results 
of the Committee’s tests. It was felt that these pre- 
liminary results were such as to establish the flexi- 
bility of the nozzle Committee’s apparatus and the 
general accuracy of their methods and conclusions. 

Mr. H. M. Martin, speaking as a member of 
the Nozzles Committee, remarked that, in the experi- 
ments described by Mr. Hodkinson, he would have 
expected the existence of the standing waves to 
have resulted in greater differences than had been 
found. Two methods had been considered by the 
Committee for eliminating, if thought desirable, the 
correction now necessary when the pressure in 
the discharge box was other than atmospheric. 
In view, however, of certain attempts to improve 
on the Committee’s apparatus, he proposed to 
sketch the principles on which' it was designed. 
Impulse testers had fallen into disfavour, because 
the simple forms used by the earlier experimenters 
gave anomalous results. The Rugby experiments 
showed that those anomalies were mainly due to 
eddies generated by the fluid. as it escaped at a 
high velocitv over the edge of the impact plate. 
These eddies reduced the pressure at the back of 
the plate, and thus increased the apparent impulse. 
The plate was therefore covered with a porous pad, 
which was intended to knock most of the velocity 


tions plotted as blind circles and a full line curve.| out of the fluid before it reached the edge of the 
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plate. Тһе kinetic energy of the fluid as it left the 


pad would thus be too small to generate eddies of 


appreciable strength. The Rugby tests indicated 
that this end was attained, a conclusion confirmed 
by an exhaustive investigation of the distribution 


of pressure inside the discharge box at Manchester, 


This pressure had proved to be so uniform that it 
had been considered unnecessary to instal the 


packings of wire netting originally contemplated. 
The object of the cage was to ensure that whatever 
fluid might enter or leave the movable part of the 
apparatus should do во solely when travelling at 
right angles to the axis of the jet. Any such flow 
would, therefore, have no effect on the impulse 
recorded. Тһе nozzles were buried deeply in the 
cage in order to ensure that the topmost bar 
should be located in stagnant steam. If there 
were any fluid in motion in the vicinity of that bar, 
then, by Bernouilli’s principle, there would be a 
corresponding reduction of pressure here, and the 
impulse recorded would be too small. 

Some special experiments made at the instance 
of Dr. Stodola, proved that there could be no appreci- 
able motion of the fluid in the vicinity of the top of 
the cage. He, Mr. Martin, felt little doubt as to the 
general accuracy of the Committee's results, but, 
ав had been noted in previous reports, there was one 
anomaly still existing, for which it was difficult to 
&ccount; namely, that the impulse recorded was 
found in certain cases to vary slightly with «ће 
distance between the nozzles and the pad. Тһе 
discrepancy was very small, even in the worst cases, 
but it was of very considerable theoretical interest, 
since, according to the elementary theory, in which 
secondary effects were ignored, it should not exist. 
He did not think that it was in any way due to the 
residual velocity of the steam, ав it escaped from 
the pad, but due to something occurring within the 
cage, and not outside it. 

Modern development of hydrodynamic theory 
pointed to the conclusion that a sheet of intense 
vorticity was developed over the surface of any 
jet flowing through quiescent fluid. Тһе accom- 
panying system of eddies would reduce the pressure 
over any adjacent fixed surface. Тће character 
of these systems would not be independent of the 
arrangement and dimensions of the space in which 
they were generated. It would seem therefore that 
every nozzle tester, whether of the reaction or of 
the impulse type must be subject to a dimensional 
effect. In most cases the effect, though present, 
might well be too small to be detected, but it was 
of course important to arrange matters so as to 
reduce it to à minimum. Hence, a simple hole in a 
flat plate could not be considered a good form of 
nozzle as the eddies would reduce the pressure over 
the surface of the plate. Most of the nozzle plates 
used by the committee were much less open to 
criticism on this head ; they were all cut away to 
eliminate the “flapping effect, but he thought 
that the flat surfaces along the sides of the jet must, 
nevertheless, introduce some small dimensional 
effect, and that the metal should also be cut away 
there. He might add that provision for this had 
been made in the new programme of the committee. 
Mr. Martin considered that the detection of that 
small dimensional effect which modern theory 
indicated must exist, constituted a striking testimony 
to the sensitiveness of the apparatus employed. 
Further evidence in support of this conclusion was 
afforded by the fact that experiments with a replica 
of the apparatus had shown that extreme care was 
necessary if conditions of dynamic similarity were 
to be secured. 

As already mentioned, the nozzle. in the case of 
the committee's apparatus, was buried deeply 
in the cage. The worst possible arrangement 
would be anything approximating to that repre- 
sented in Fig. 6. In that case, not only was the 
nozzle formed іп а large flat plate, but it was 
actually outside the cage. Тһе top bar, moreover, 
was adjacent to the nozzle plate. Under such 
conditions the jet must induce a flow between the 
top of the cage and the adjacent fixed surface. In 
his opinion, a tester constructed on those lines 
must be worthless. 

An attempt had been made to determine the effect 
of roughness by using a nozzle with threads cut to 
various pitches. While he had no alternative to pro- 
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pose, he was a little doubtful as to how far roughness 
thus produced was equivalent to that resulting from 
natural causes. Іп general, the friction of а pipe 
roughened by erosion or deposit varied nearly as the 
square of the velocity of low. Recentexperiments by 
Prof. Gibson showed, however, that the friction in a 
corrugated pipe increased at a much faster rate. 
That would seem to indicate that the physical 
character of the flow could not be the same as with 
а naturally roughened surface. This he thought 
was supported by Fig. 5, reproduced from a photo- 
graph taken by Messrs. Yarnell, Nagler and Wood- 
ward, of the University of Iowa, in experiments on 
the discharge coefficients of corrugated pipe сшуегћв. 
It would be seen that a Helmholtz-Rayleigh surface 
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believed that the effect would be more pronounced 
than with straight nozzles. Even with straight 
nozzles, however, he could not quite agree that the 
influence of roughness was small. In Fig. 17 of 
the present report, the curves for the nozzles with 
24 threads per inch made with a steam velocity of 
about 413 ft. per second gave a velocity coefficient 
of 98 per cent.; for the smooth nozzle, the speed 
being the same, the velocity coefficient was 99 per 
cent. In effect, therefore, the energy loss in the 
smooth nozzle was 2 per cent., and in the 24-thread 
per inch nozzle 4 per cent., or double. He 
was also glad to find, from the report, that the 
nozzle outlet, whether round, long-slot, rectangular 
or square, had small (if any) influence on nozzle 


of discontinuity started from each corrugation.|efficiency. In actual practice, users were limited 
It was, of course, conceivable that similar dis- to the rectangular, square or wide-slot shape, but 
continuities would start from each asperity on a | no disadvantage followed, as the results were much 
naturally roughened surface, but the scale would be| the same as with the round nozzle, which many 
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very much smaller. Moreover, these natural 
asperities were distributed absolutely at random, 
whilst the corrugations were evenly pitched. This, 
he believed, must affect what it was now customary 
to call the ** flow pattern," and when these differed 
no ** law of comparison " existed. 

Mr. B. Pochobradsky thought the outstanding 
discovery of tbe work was the connection between 
nozzle efficiency and speed of efflux. This had 
transformed the design of steam turbines once and 
for all. The experiments described in the Fifth 
Report seemed to confirm the previous results. 
Roughness always developed to а greater or lesser 
degree in steam turbines, and he was inclined to 
agree that the roughness produced by "thread. 
ing" à nozzle might not be comparable with that 
due to natural causes. It would be of interest 
if the Committee were to arrange to test nozzles 
roughened by corrosion. In modern turbines cor- 
rosion must, he felt, have а considerable effect. 
The steam supply was at times dirty and corrosive. 
and boilers might prime. carrying dirt and water 
over into the blading. Не was glad to note 
that tests would be made to investigate the 
influence of roughness with curved nozzles; he 


would have expected to give better results. With 
regard to the tests on the built-up nozzle he had 
prepared for the Committee, he could not agree 
that similar nozzles had been in use as far back as 
1910. "These were similar only in the fact that the 
partitions were “ profiled,” instead of being of 
uniform thickness. Profiling, however, was a means 
to an end, not an end in itself, and in the nozzle 
submitted by Messrs. Fraser and Chalmers, the 
curvature, the rate of change of curvature, the 
convergence and the rate of convergence, had all 
been the subject of careful study. There were other 
points of difference from the nozzles described in 
the discussion at Manchester as being of the same 
type. These “ profiled ” nozzles had, he believed. 
been first used by Rateau. 

Some time ago he had been notified by the Patent 
Office that a patent had been granted based on 
the discovery of the Nozzles Research Committee, 
that the efficiency of a nozzle was very high 
at certain low velocities, and again very high at 
certain high velocities, and perhaps lower at 
medium velocities. He held that any such patent 
ought, by right, to vest in the originators, in 
this case the Nozzles Research Committee. He 
had, therefore, lodged an objection against the 
patent, with the result that it had been withdrawn. 
He would suggest to the Committee that anything 
in the nature of invention or discovery arising out 
of the research should be considered from the point 
of view of patents, especially in view of foreign 
competition. On the other hand, he did not feel 
that any individual or firm should have the privileged 
use of something to which the whole industry was 
entitled. Some little time ago he noted that 4 
patent had been taken out by Messrs. Brown- 
Boveri for applying, in a reaction turbine, the 
impulse nozzle which had been described by the 
Nozzles Committee as the most efficient of those 
tested. In his view, this involved no invention, 
and he thought the Committee should consider 
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whether it was possible to take ste 
attempts to appropriate their work. 

Mr. J. C. Oakden said that in an article which 
appeared in ENGINEERING of the 20th inst. he had 
shown that the efficiency of a nozzle might be re 
| ne | рге- 
sented under any conditions by a function in which 
the variables were Reynold's number and the pres- 
su ratio responsible for the flow. At very low 
speeds of flow, the pressure ratio r might be ignored 
At the other extreme, for very high speeds of flow 
the reverse happened, and Reynold's number might 
№ ignored, 

Mr. A. J. H. Fitt said he had been forcibly struck 
by the fact that the nozzles with “ cast-in ” partition 
plates, were not representative of commercial prac- 
tie. Such thin partitions as were used in both the 
12-дер. and 20-deg. nozzles were not a commercial 
proposition, and the pitch, moreover, was too small, 
and must involve unnecessary frictional losses. With 
increasing pressures the tendency was to use ma- 
chined nozzles, and additional tests of nozzles of 
this type would be of value. With regard to the 
tinish of the castings, һе did not know what “ com- 
mercial” finish implied. Personally, he was for 
ever requiring better and better finish from the 
foundry. In certain of the tests the “entry” to 
the nozzles seemed decidedly unsatisfactory. In 
the case of the 1}-in. high plate 20-deg. nozzle, 
which proved less efficient than the 2 in., he was 
inclined to attribute the smaller efficiency to the 
zrater proportionate area of the cast-iron sides. 

Professor A. P. Thurston suggested that a study 
of work lately done in aeronautics might prove use- 
ful in connection with nozzle design. 

Mr. J. V. Robinson said he would like to 
emphasise the appreciation by turbine builders, 
of the work done by the Committee, which had, in 
fect, entirely changed the design of the modern 
steam turbine. He thought more might be done 
to bring to the attention of engineers in our 
Dominions the international repute which turbine 
builders were acquiring in this country through the 
activities of the Nozzles Committee. 

Dr. G. Stoney, F. R. S., said it was most interesting 
to find that the cage could be used at velocities above 
the critical. In regard to Mr. Fitt's remarks, if that 
gentleman examined some of the designs of the 
Krown-Curtis marine turbines, made some ten to 
fourteen years ago, when the nozzle research was 
begun, he would find that the thickness coefficient of 
the experimental plates was small in comparison 
with those of the turbines named. It was found 
that these involved large losses, but that the loss 
could be got rid of by chamfering. Не thought, 
with Mr. Pochobradsky, that there was no inven- 
tion involved in applying an impulse nozzle to a 
action turbine. With regard to Мг. Oakden's 
work, experience showed that the Reynold's number 
had little effect on the efficiency. The effect of 
roughness was also most important, but how was a 
standard of comparison to be established? The 
matter was of special importance in the case of 
Impulse turbines, since with this type there was 
blade friction in addition to nozzle friction. 
In one case of which he had knowledge. where 
‘light corrosion had supervened, the steam consump- 
Поп rose by 15 per cent. А week had been spent 
ІЛ «raping the blades, with the result that the 
consumption returned to within 7 per cent. of the 
original figure. No such losses had ever been found 
та reaction turbine, 

Dr. Petrie in reply to the discussion said that at 
least three valuable suggestions had been made 
during the discussion, all of which would be carefully 
considered when the time came. 

The President then announced that an informal 
meeting of the Institution would be held on Friday, 
January 27, at 7 p.m., when the subject of discus- 
son would be the “ Application of Electro-chemi- 
‘ally Deposited Metals to Engineering Purposes," 
introduced by Мг. C. Н. Sarais. The annual 
еспета| meeting would be held on Friday, February 
Г. at 6 p.m.. and a paper on Waste Heat Re- 
"егу, by Major W. Gregson, would be read and 


discussed, 


p8 to prevent 


ne e MEpAL.- The Council of the Institution 

of the Pod Engineers have made the seventh award 

hong айву Medal to Professor J. A. Fleming. F.R.S.. 
rary member of the Institution, 
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| NOTES. 

THE Association оғ CONSULTING ENGINEERS. 

THE proposal was made by Colonel R. K. Morcom, 
C.B.E., in replying to the toast of “ The Engineering 
Industry," proposed, at the annual dinner of the 
Association of Consulting Engineers, by Mr. L. 56. 
L. Pendred, that consultants should ally themselves 
with manufacturers for the benefit of industry. 
The proposal was somewhat naturaly caught up 
by one of the subsequent speakers, who likened any 
Such relationship to an illegal marriage. With 
Colonel Morcom’s plea one cannot help having 
some sympathy. His objective is the improvement 
of the state of industry in this country, even at the 
cost of some few additional thousands of pounds to 
customers, and the reduction of the deadweight of 
unemployment benefit. А great deal having been 
said recently about goodwill, he appealed to his 
audience to translate this into good works. The 
subject we have referred to proved, as usual, one of 
the most pleasant of the winter’s events. The season 
chosen, as was pointed out by one speaker, was 
conducive to friendlinesss, any animosities aroused 
during the last Session having had time to die down, 
while those possible in the future had not vet been 
roused. 'The toast of ** The Engineering Institutions " 
was proposed by Mr. James Swinburne, F.R.S., 
and responded to by Mr. E. F. C. Trench, repre- 
senting the Institution of Civil Engineers, and Sir 
Henry Fowler, representing the Institution of 
Mechanical Engineers. Mr. H. T. Deane proposed 
the “ Bench and the Bar," and Mr. Justice McCardie 
and the Hon. H. P. Macmillan replied in entertaining 
speeches. The toast of The Association was іп 
the hands of Sir Henry Haward and was, of course, 
replied to by Mr. S. B. Donkin, the Chairman of 
Committee. 


CONCRETE WATER CONDUITS. 


A series of very complete investigations made by 
Dr. E. Rengade, Chief of the Research Department 
of the Société des Chaux et Ciments de Lafarge 
et du Teil, Grenoble, have shown that the action 
of ordinary potable or river water upon Portland 
cement, or similar cement of a siliceous or silico- 
aluminous nature, is quite different from that of 
pure or distilled water. Potable water, normally 
calcareous, has no effect, whilst pure water corrodes 
and dissolves the mortars practically in the same 
way as would a weak acid solution. This would 
explain the action upon cement pipes of the 
particularly pure water which proceeds, for ex- 
ample, from granitic formations. On the other 
hand, «iment fondu, or hyper-aluminous cement, 
offers an almost complete resistance to the prolonged 
action of pure water. The explanation offered by 
Dr. Rengade is as follows: Carbonic-acid gas is 
present in water in two states. In the free 
state, and in river water and non-mineral spring 
water, the carbonic-acid gas is in equilibrium with 
the very low proportion existing normally in theatmo- 
sphere, this being not much over half а milligramme 
per litre of water, 1.е., & negligible quantity. It is 
present also as bicarbonate of lime, which, in the 
case of water containing only 30 milligrammes of 
lime per litre—a very usual proportion—corres- 
ponds to 50 milligrammes of carbonic-acid gas, 
half of which can combine with a fresh amount of 
lime. Now, the setting and hardening of the sili- 
ceous and silico-aluminous bond give rise to the 
formation of a hydrated monocalcic silicate and to 
the freeing of hydrate of lime. Lime is soluble re- 
latively easily in pure water, the rate being slightly 
above one Zramme per litre, whilst in contact with 
free carbonic-acid gas. or with bicarbonates, it is 
transformed into a neutral carbonate of lime which 
is quite insoluble. Hence the different action on 
the bond of very pure water, and of water normally 
caleareous containing bicarbonates. The very pure 
water, holding very slight proportions only of car- 
bonic-acid gas, acts as а solvent upon the lime of the 
mortar, the lime gradually disintegrating, whilst 
normally caleareous water containing bicarbonates, 
in contact with the lime, makes for the precipita- 
tion of a neutral insoluble carbonate which fills in 
the pores of the mortar and protects instead of 
damaging it. The very special constitution of 
aluminous cement involves quite special setting and 
hardening conditions, and no freeing of lime takes 
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place. The hydration of this cement, viz., dat 
fondu, is accompanied by the formation of hyd- 
rated monocalcic silicate and bicalcic aluminate, 
and the freeing of hydrated alumina instead of free 
lime. If, therefore, the corrosion by pure water of 
Portland cements is due to the solution of free lime, 
aluminous cement should resist completely. The 
Paris journal Le Génie Civil, from which we have 
taken the above, gives full details on Dr. Rengade's 
researches in this matter, with distilled water and 
with water from the River Rhone. We dealt,in our 
issue for May 20, 1927, with а typical case of the 
corrosion of a concrete conduit by pure water. 


TORPEDO-BOAT DESTROYERS FOR 
THE CHILEAN NAVY. 


Tue first of the fleet of six torpedo-boat destroyers 
for the Chilean Navy, the contract for which was placed 
with Messrs. John I. Thornycroft and Company, 
Limited, in April last, was successfully launched from 
the firm’s shipyard at Woolston, Southampton, on 
Wednesday, the 25th instant, the launching ceremony 
having been performed by Madame Huneeus, the wife 
of His Excellency Senor Don Antonio Huneeus, the 
Chilean Minister to Great Britain. Тһе vessel launched, 
the keel of which was laid on June 20, was named 
Serrano, and the others will bear the names Orella, 
Riquelme, Hyatt, Videla and Aldea. Work on the 
bulls of the three first-mentioned is already well 
advanced, and the Videla has now been laid down on 
the berth vacated by the Serrano. All will be identical, 
and their main dimensions аге :—Length overall, 
300 ft., length between perpendiculars 288 ft. 3 in., 
breadth 29 ft., and moulded depth 18 ft. 3 in.; the 
maximum displacement is about 1,430 tons. 

The scantlings are based on British Admiralty 
standards, and the main dimensions, it will be seen, 
are intermediate between those of the British “В” 
and V," classes. Their guaranteed speed, of 35 knots, 
is also intermediate between those of the two British 
classes mentioned, being one knot higher than that of 
the "V" class, and one knot lower than that of the 
"S" class. The armament of the Chilean destroyers 
will comprise three 4-7-in. guns, one 3-in. anti-aircraft 
gun and two triple 21-1п. torpedo tubes, with the usual 
complement of machine guns, depth charges, mines, 
&c. Their main armament thus compares favourably 
with the three 4-in. guns of the British * S ".class 
destroyers, and also with the four 4-in. guns of the 
British “У” class. A point that may be mentioned 
in connection with the armament of the Chilean 
destroyers is that the aft 4-7-in. gun will be mounted 
in а house and not on the deck, this arrangement 
affording а drier and better gun platform, with greater 
visibility, and at the same time leaving a clear deck 
space for paravanes or mine rails. Messrs. Vickers- 
Armstrong, Limited, аге sub-contractors for the 
armament. 

The propelling machinery consists of compound 
turbines, of which the high-pressure part is of the 
Brown-Curtis type and the low-pressure part of the 
Parsons type, driving twin screws through Parsons 
single-reduction gearing. Geared cruising turbines аге 
also provided for low-speed running. Steam is supplied 
at а pressure of 250 lb. per square inch, and without 
superheat, by three Thornycroft water-tube boilers 
burning oil fuel on the Thornycroft system; the 
boilers, № may be mentioned, have seamless lower 
drums. With the arrangement of machinery adopted, 
it has been possible to keep the machinery space short, 
and thus to leave more space available for the accom- 
modation of officers and crew than in the case of the 
earlier Chilean destroyers, although the latter were 
30 ft. longer, and required a larger complement. Тһе 
accommodation to be provided, it may be remarked, is 
of à comparatively luxurious character for this class of 
warship, but it must be remembered in this соп- 
nection that the Chilean coastline extends from the 
tropics to Cape Horn, so that in patrolling it a wide 
range of climatic conditions is encountered. 

In view of the high standard of design and construc- 
tion demanded by the Chilean authorities for their 
naval vessels, it is particularly satisfactory that the 
order for these destroyers was secured by British 
shipbuilders, and the fact that Messrs. Thornycroft 
have such an extensive experience in the construction 
of vessels of this class for the British and foreign navies 
leaves little room for doubt that their performance 
in service will fully justify the decision. 


Тнк Номвев Ports.—A booklet of tide tables and 
information regarding the Huinber ports has reached us 
from Messrs, E. E. Atkinson und Prickett, Kiugston 
Chambers, Land of Green Ginger. Hull. The port 
information given relates to accommodation, charges 
and tariffs at Hull, Goole, Grimsby, and Immingham, 


112 


ENGINEERING. 


— 


THE LATE MR. MICHAEL LONGRIDGE. 


IT is with much regret that we have to announce 
the death of Mr. Michael Longridge, C.B.E., which 
took place at Exeter on the 18th instant. Mr. 
Longridge was born in 1847, at Bedlington, on the 
River Blythe, Northumberland, where his uncle 
Mr. В. В. Longridge was chief of the Bedlington 
Ironworks, an undertaking purchased in 1785 by 
Mr. Michael Longridge, the grandfather of the 
subject of our memoir. The works were, however, 
disposed of in 1853, and were closed down for good 
а couple of years later. Mr. Michael Longridge was 
the son of Mr. James Atkinson Longridge, а pupil 
of George Stephenson, and 
played а large part in 
the introduction of wire- 
wound ordnance. It is of 
interest to note that a 
wire-wound gun was made 
at the Bedlington works 
in 1855. At the age of 
twelve, Mr. Michael Long- 
ridge was sent to Radley, 
where һе distinguished 
himself by taking the 
Richards’ gold medal for 
classics. Proceeding to 
Trinity College, Cam- 
bridge, he changed the 
course of his studies to 
mathematics, and was a 
sentor optime in 1869. On 
going down, he became 
pupil to his father, and 
was engaged in the con- 
struction of the Fel Rail- 
way over the Mont Cenis, 
and also on surveys for a 
railway between Terni and 
Ceprano, the route being 
laid out во as to avoid 
passing through the Papal 
states, which were then 
under French protection. 
With the outbreak of the 
Franco-Prussian war, the 
French troops were with- 
drawn and the need for 
the proposed line dis- 
appeared. Mr. Longridge 
was next engaged on the 
survey and construction 
of the Central] Railway of 
Sweden, acting as resident 
engineer for one section 
of the works, and later 
on he superintended in 
England the construction 
of the bridge work, rails 
and rolling-stock for this 
and for other Swedish 
lines. In 1875 he was 
engaged by the Società 
per la Bonifica dei Tureni 
Ferraresi to advise on 
pumping plant near 
Ferrara, and other work 
undertaken at nearly the 
same time was а report 
on the Vieux Fort tunnel 
at Marseilles. Later in 
the year he started on what proved to be his 
principal life work, when he joined ав engineer the 
staff of the Boiler Insurance and Steam Power 
Company of Manchester. 

It was in 1855 that a series of boiler explosions 
led to the formation of the Manchester Steam 
Users’ Association. Among the leaders were 
Sir Joseph Whitworth, Mr. Houldsworth, and 
Mr. R. B. Longridge. The association was а 
mutual protection society. It concerned itself 
solely with steam boilers, and it inaugurated 
the present system of boiler inspection. In case of 
accident to an approved boiler, the association 
provided compensation up to а maximum of 500/. 
Mr. R. B. Longridge considered that the field 
covered was too limited, and the rules over rigid. 
In 1859, accordingly, he formed the Boiler Insurance 
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and Steam Power Company, with the intention of 
covering а wider field; and it was this company 
that Mr. Michael Longridge joined in 1875, as 
chief of the engine department. In the year 
1878, Mr. R. B. Longridge decided that still 
wider powers were needed, and he constituted 
accordingly the Engine and Boiler Insurance Com- 
pany, to which his. nephew became engineer-in- 
chief. This appointment he held till his death, 
through all the changes of title and extension of 
activities illustrated by the present style of the com- 
pany, which is now known ав the British Engine, 
Boiler and Electrical Insurance Company, Limited. 
Though, aa stated, Mr. Longridge retained the title 
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THE LATE Mr. MICHAEL LONGRIDGE. 


of engineer-in-chief till his death, he was compelled 
by weight of years to reduce the range and ex- 
tent of his activities. Thus his masterly annual 
reports on machinery failures ceased in 1910. These 
were actual autographs, and constituted a veritable 
mine of useful hints and data, both on the design 
of engine details and on the endurance of materials 
in actual service. A valuable summary of these 
experiences is to be found in a paper entitled 
“ Breakdowns of Stationary Steam Engines,” 
which Mr. Longridge read before the Institution 
of Mechanical Engineers in 1896. In this paper he 
called attention to many prevalent faults in design. 

Many of the engines which came under his notice 
dated back to the early days of mechanical engi- 
neering, and he gave some remarkable instances 
of the endurance of the cast iron so confidently 
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adopted by these pioneers, for use in situations іп 
which their successors would insist on providing 
steel. He instanced one case of a cast-iron shaft 
which endured for 698 million revolutions under a 
stress of 5,200 lb. per square inch. Per contra, ће 
recorded a case of a Whitworth steel crank pin which 
failed after 6 million revolutions under а maximum 
stress of 8,600 lb. per square inch. This failure was 
attributed to bad details of design. Not the least 
interesting section of this paper was that giving 
illustrations of the remarkable endurance of cracked 
shafts and other engine details. Thus, in the case 
of the cast-iron beam of an engine built in 1847, 
slight fine cracks developed in 1892, but it was not 
till three months later that 
the breaking point was 
reached. | These beams 
he stated were generally 
stressed to between 4,000 
and 5,000 lb. per square 
inch, but in many cases 
the figure was as much 
as 7,000 lb. per square 
inch, which Mr. Longridge 
thought excessive.  In- 
stances of cracked shafts 
running (ог years were 
also recorded, the gradual 
growth from the first well- 
defined crack to the ulti- 
mate danger point being 
traced from year to year. 
Occasionally, however, the 
final breakdown followed 
rapidly оп the initial 
crack. 

Mr. Longridge became 
ап associate member of 
the Institution of Civil 
Engineers in 1874, be- 
coming а full member in 
1880. In the same year 
he was elected member of 
the Institution of Mech- 
апіса Engineers. He 
served on the council in 
1903, 1906 апа 1910, and 
he was president during 
the years 1917-18. In his 
presidential address he 
deplored the obscurantism 
of engineering firms in 
Lancashire and elsewhere, 
who failed to recognise 
that something beyond 
shop traditions was neces- 
sary to cope with foreign 
competition. He stated 
that at the Paris exhibi- 
tion of 1900 the British 
engine exhibits were com- 
pletely outclassed by those 
of their competitors. At 
the date in question, 
moreover, very few British 
engine builders were pre- 
pared to guarantee steam 
consumptions. When this 
led to loss of orders, our 
manufacturers, instead of 
developing ideas for them- 
selves, invested, he said, in 
foreign patents, purchased foreign drawings and 
engaged foreign draughtsmen. Still later, complete 
engines, he recalled, were brought from the Con- 
tinent, and erected, even in Lancashire, by foreign 
workmen. Mr. Longridge attributed this unfortu- 
nate state of affairs to the reluctance of our manu- 
facturers to give a fair chance to engineers trained 
in English technical colleges. Тһе ultimate result 
was that many firms, whose names had been house- 
hold words, ceased to exist. The concluding portion 
of his address was mainly a plea for that co-operation 
between employers and employed which is to-day 
being во ably advocated by Sir Alfred Mond. 

Mr. Longridge was married in 1871 and had a 
family of four daughters and four sons, of whom two 
lost their lives іп the war. Не received the С.В.Е. 
in 1918 in recognition of his services during the 
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war ая а member of the Inventions Board, and of 
the artificial limbs department of the Ministry of 
Pensions. He was also а member of the Епрі- 
neering Standards Committee, and of the general 
board of the National Physical Laboratory, and of 
the Advisory Council of the South Kensington 


Museum. 


THE LATE MAJOR-GENERAL 
G. W. GOETHALS. 


Tue death, at the age of 69, of Major- 
General George Washington Goethals, of the United 
States Army, which occurred at New York on 
January 21, deprives the world of the man who 
was responsible for bringing to fruition one of 
the greatest works of pure engineering — the 
Panama Canal—that has yet been accomplished. 
Suggestions and attempts to connect the Atlantic 
and Pacific Oceans in this way are strewn across 
history, from the time of Columbus to that of de 
Lesseps. But all these projects, however great 
their ingenuity, resulted in failure for reasons 
which were partly financial, partly climatic and 
only to a subsidiary degree of an engineering 
character. When the United States Government took 
the Panama concession over from the ill-fated French 
Company in 1902 it looked at first as if history 
were about to repeat itself for the nth time. In 
1899, the President had appointed an Isthmian 
Canal Commission, and this body was entrusted 
with the preparatory work of organisation, which 
formed a necessary preliminary to the actual con- 
struction. The task, with which it was charged, 
would in any event have been difficult, but it was 
not rendered easier by the necessity of co-ordinating 
the new with the old, and by the anxiety of the effect 
that yet another failure might have on the American 
public. There seems no doubt that at first the posi- 
tion was as black or even blacker than it was 
painted by the ill-informed. Visible progress, at 
least, was slow, and President Roosevelt's decision, 
in 1907, to abandon the idea of building the canal 
by contract and to place the whole construction 
under military engineers, while doing some injustice 
to the civilian pioneers, was therefore sound, and 
proved in the long run to be abundantly justified. 
No less correct was his choice of the man to carry 
out the work; for Goethals exhibited a combina- 
tion of engineering skill, organising ability, force of 
character and energy, which inspired all those who 
worked under him, and actually carried the project 
to completion ahead of the schedule time. While 
there 18 no possible doubt that Goethals was the 
nght man in the right place, it may be added that 
many of his characteristics were such as are better 
displayed in responsible than in subordinate posi- 
tions. For on more than one occasion in his early 
life he exhibited a lack of discipline, such ав at a 
later stage he would himself have visited with 
condign punishment if it had been displayed by 
another. This is only to say, however, that he had 
the defects of his qualities, and must not be allowed 
(0 detract from his performances or to conceal the 
Innate sense of justice, which he showed in manv 
difficult circumstances. | 

Though Goethals will, of course, go down to 
history for his work in connection with the Panama 
Canal, it must be recalled that he came to that work 
в military engineer of wide experience. At the 
age of 18 he entered the College of the City of New 
8 but three years later passed to the West 

eint Military Academy, where he graduated in 

Оп appointment to the Corps of Engineers, 

опе of his first duties was in connection with the 
Improvement of the Ohio River channel, near 
м under Lieutenant-Colonel W. Е. Merrill. 
he га short time as instructor at West Point, 
: again returned to Colonel Merrill, and under him 
аз responsible for river improvements in the Pitts- 
1 ae The first big engineering work, 
1 1891 „ on his own responsibility, came 
Muscle um n he carried out the construction of the 
but bef oals Channel on the Tennessee River, 
uta 995 this was completed he was appointed 
Wastin ш the office of the Chief of Engineers at 
5 Неге he remained until the Spanish- 
iyi Càn war broke out, when he became chief 

"her of the First Army Corps. А6 the соп- 
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clusion of the war he again returned to the West 
Point for а short time, and was afterwards in 
charge of the fortifications at Newport, R.I. His 
appointment as chief engineer of the Panama 
Canal and chairman of the Canal Commission, 
which then followed, had in it many of the elements 
of the dramatic. He was summoned by telephone 
to see the Secretary of War, Mr. Taft, and was 
shortly afterwards interviewed ђу President Roose- 
velt and selected on the spot. 

The problems, which Goethals had to face on his 
arrival on the Isthmus, may be divided into three 
wide classes. Тһе first was the human problem. 
To begin with, the staff was entirely civilian, and, 
somewhat naturally, was disturbed at the thought 
of а military regime. Goethals took active steps to 
relieve these qualms, and, though in his relations 
with inefficients and strikers he could be ruthless 
enough, he appointed himself as a court of appeal, 
to which anyone with a grievance had free access 
every Sunday. The second problem, if no less 
subtle, was one which lay at the root of the preceding 
failures. Yellow fever and malaria were rampant 
on the Isthmus, and the climate generally was not 
of a kind, which led to white men putting forth 
their best energies. In Colonel Сограв, however. 
Goethals had a collaborator, who showed himself 
fully capable of tackling these difficulties. Full 
advantage was taken of the results of Sir Ronald 
Ross's researches into tropical diseases, and careful 
attention to the details of sanitation went a long 
way towards ridding the Canal Zone of its evil 
reputation. Last, but by no means least, there were 
engineering difficulties to be overcome. Of these 
the most formidable were the control of the waters 
of the Chayres River and the excavation of what is 
known as the Сшеђга Cut. То solve the Canal 
problems, two proposals were made which, in the 
course of the heated discussion, which sub- 
sequently took place, came to be known as the sea 
level and the lock projects. The advocates of the 
former method proposed to control the Chagres 
River by means of a dam at Gamboa, while a tidal 
lock was to be constructed near the Pacific entrance 
tothe canal. The second plan included the creation 
of lakes by the construction of dams across the 
Chagres Valley at Gatun and across the Rio Grande 
valley on the Pacific side. On the Pacific side 
there was to be one lock at Pedro Miguel, and the 
descent to the Pacific was to be made by a flight of 
two locks. The principal objection to this arrange- 
ment was the alleged experimental nature of the 
great hydraulic-filled dam proposed at Gatun, and, 
in fact, a majority of the Consulting Board which 
had been appointed to consider the matter reported 
against it. On the other hand, the members of the 
Isthmian Canal Commission advocated the adoption 
of the lock type of canal, and this design was finally 
chosen. 

All this happened before Goethals came on the 
scene, but he was fully in favour of the use of locks. 
Moreover, the decision we have just noted did not put 
an end to the discussion, and a slip which occurred 
in 1908 in a rock pile, which formed part of the 
Gatun dam, helped to rejuvenate it. A Board, 
which was appointed to consider the question, 
however, recommended adherence to the original 
project, though modifications were made in details, 
and events have proved that they were right. It 
was estimated that the work, which may be said 
to have commenced in 1902, would be completed by 
January 1, 1915. Actually the first ocean steamer 
passed through the Canal on August 3, 1914, and it 
had been made use of by barges some months earlier. 
Without in any way wishing to detract from the 
greatness of this enterprise or from its influence 
on international communication, we may quote 
Goethal’s own words to the effect that the difficulties, 
which arose in the course of its construction, were 
due entirely to the magnitude of the work, compli- 
cated by conditions resulting from delays in securing 
supplies, the etfects of the climate and the content- 
ment of the emplovees, rather than to anything 
inherently novel in the engineering problems, which 
had to be solved. 

In a notice of this kind it is of course impossible 
to give even the shortest general description of the 
work involved in constructing the Canal. But 
since Goethals’ death is likely to revive interest іп 
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the subject, we may perhaps ђе forgiven for refer- 
ring to the very complete series of seventeen articles, 
which were published in ENGINEERING at intervals 
from May 9, 1913, to October 8, 1915. Тһе biblio- 
graphy of Panama is very large. Our treatment, how- 
ever, not only emphasised the engineering aspect, but 
avoided the political undercurrents which even in this 
undertaking tended sometimes to cloud judgment. 
In 1914, Goethals was appropriately appointed 
the first civil Governor of the Canal Zone, and in 
the following year received the thanks of Congress 
for his distinguished service and was promoted 
Major-General. In 1916, he resigned the governor- 
ship to become chairman of the board constituted 
to report on the Adamson eight-hour law. He 
next became State Engineer of New Jersey, and 
when the United States joined in the world-war 
was made manager of the Emergency Fleet 
Corporation. His opposition to the policy of 
building wooden ships, however led to his speedy 
resignation of this position; and he rejoined the 
Army as Quartermaster-general. Іп 1918, he was 
awarded the D.S.M. for his work in this department, 
and was made a Commander of the Legion of 
Honour in 1919. He retired from the service in the 
same year. His scientific honours were many, and 
included the John Fritz medal, while he was elected 
an honorary member of the Institution of Civil Engi- 
neers in 1915. Since 1919 he had been the head of a 
business organisation engaged іп engineering work. 


THE LATE MR. R. PERCY SELLON. 


WE regret to record the death of Mr. Robert, Percy 
Sellon, which occurred at Merstham, Surrey, оп 
Wednesday, January 11, at the age of 65. Though 
trained as an engineer, he was for many years closely 
connected with the commercial side of the electrical 
industry, where his sage counsel and charming manners 
will cause him greatly to be missed. 

Mr. Sellon, who was the son of Colonel Robert 
Sellon, R.E., was born in 1863, and was educated at 
Blackheath and Bradfield Colleges. He was one of 
the earliest pupils of Ayrton and Perry at the City 
and Guilds of London Institution, and, after serving 
an apprenticeship, was engaged on some of the first 
installations of electric lighting in Great Britain. 
He subsequently joined the staff of the Brush Electrical 
Engineering Company, Limited, becoming successively 
chief electrician, assistant manager and managing 
director, holding the latter position for some years. 
His work in these positions was largely concerned 
with the development of plant and accessories for 
use on the then novel alternating current system, 
his faith in which has since been thoroughly justified. 
At a later period, he became a director of the County 
of London Electric Supply Company, Limited, of the 
Bournemouth and Poole Electricity Supply Company, 
Limited, and the Richmond Electric Light and Power 
Company, Limited, and managing director of Messrs. 
Johnson, Mathey ahd Company, Limited. He was 
also a director ofthe Otis Elevator Company, Limited— 
the London branch of the Otis Elevator Company, of 
New York—which was afterwards amalgamated with 
Messrs. R. Waygood and Company, Limited. When 
this change occurred Mr. Sellon retained his seat on 
the board of the company under its new name, 
Waygood-Otis, Limited. 

He was elected à member of the Institution of 
Electrical Engineers in 1888, and served on the Council 
in 1902. He was also for & time chairman of the 
Electrical Trades Section of the London Chamber of 
Commerce. 


THE MANCHESTER ASSOCIATION OF ENGINEERS, At 
the annual dinner of the Manchester Association of 
Engineers, held in Manchester on Friday, January 20, the 
position of the Association was reviewed by the President, 
Mr. S. H. Heywood. Founded in 1856, it had grown 
from small beginnings to a membership of 850, though 
of late there had been some falling off. Reforms had 
recently taken place; among the changes, joint meetings 
had been arranged. There was room for further co- 
ordination in the latter direction, while engineering 
emplovers were urged to induce apprentices to join the 
student section. and to encourage foremen and occupants 
of administrative posts generally to become members. 
Sir W. P. Rylands, in proposing * The Association,” de- 
precated despondency on the part oí the younger mon. 
The fields yet to be conquered in engineering were 
immense, and much inspiration could be derived from а 
consideration of the achievements of the past.  Practi- 
cally every great development in industrial engineering 
had started in Great Britain. The present depression 
arose, not from any lack of enterprise or from dwindling 
ability, but to the upheaval cnused by the world war. 
Mr. G. E. Windeler proposed The Guests," replied to 
by Мг. W. Е. Thompson, President of the Manchester 
Chamber of Commerce. 
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THE IMPROVEMENT OF THE RIVER ST. LAWRENCE. 


ST. LAWRENCE WATERWAY 
INTERNATIONAL RAPIDS SECTION 
CHIMNEY PT. TO WEAVERS PT. | 
PROJECT RECOMMENDED BY U.S. SECTION. 
(SINGLE STAGE DEVELOPMENT) 
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THE IMPROVEMENT OF THE 
RIVER ST. LAWRENCE. 


Ву Е. W. Lang, M. Am. Soc. C. E. 
(Continued from раде 63.) 


Тнк important improvements planned for the 
St. Lawrence River are in three sections: (1) the 
International Rapids section, from the head of the 
Galoup Rapids, near Ogdensburg, New York, to 
Lake St. Francis, so named because the river here is 
the boundary between Canada and the United States ; 
(2) the Soulanges section, between Lake St. Francis 
and Lake St. Louis; and (3) the Lachine section, 
between Lake St. Louis and Montreal. 

Improvement of the International Section. —T wo 
plans were developed for the improvement of the 
International section. One of these contemplates 
a single dam near the lower end of the section at 
which would be developed the total power of the 
section ; the other divides the fall, using two dams. 
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The single-stage plan consists of а dam between 
Barnhart Island and Massena Point, near the city of 
Cornwall, Ontario, with wing dykes extending up 
both sides of the river where the banks are low, 
to restrain the over flow and protect several small 
towns (Figs. 3a to d). This dam is located in 
what is now the main channel of the river in rela- 
tively deep water, and will require extensive coffer- 
damming for its construction. Similar power houses, 
each with an installed capacity of 1,163,000 h.p., 
are placed at each end of the dam. These will 
operate in summer under a head of 85 ft ; in winter 
this may be reduced to 75 ft. It is proposed to 
change the International boundary line so that 
the power-house belonging to each country would 
be within its own domain. Two alternative loca- 
tions of dam and power houses are also given, one 
as shown inset to Fig. 3c and another substantially 
the same as for the two-stage plan described later. 
Control gates across the river near Ogdensburg, at 
Galoup Island, are proposed in order to regulate 
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the level of Lake Ontario in case of trouble at the 
main dam. A gap is left in this control through 
which navigation can pass unhindered. 

The navigation route will follow the main channel 
of the river, taking advantage of the enlargements 
made to prevent ice trouble, to within about two 
miles of the dam. Then it will pass through two 
locks and a short section of canal to the river 
below the power plants. The initial cost of the 
single-stage development is estimated at 41,500.000!. 

The two-stage plan contemplates two dams, one 
at Ogden Island, near the town of Waddington, New 
York, and one at the upper end of Barnhart Island. 
not far from that proposed for the single-stage plan 
(Figs. 42 о а). The upper one of these dams 
will give a head of 12 ft. to 17 ft., and the proposed 
installed capacity is 406,400 h.p. at the greater head. 
The lower power-house is located at the foot of 
Barnhart Island. The head available is 63 ft. to 
67 ft., and the installed capacity is 1,808,600 h.p. 
at the larger head. The navigation route for the 
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two-stage plan is similar to that for the single-stage 
Plan except that an additional lock is required at 
the upper dam, and a somewhat longer canal with a 
guard gate is required at the lower dam. The 
Initial cost of the two-stage plan is estimated at 
49,000,000]. | 

The two-stage plan is similar to that proposed in 
the report of the engineers of the two countries in 
1920. The Principle differences are that, in the 
former report, power development at the upper 

m Was not recommended, and the navigation canal 
at the lower dam was to be located on the Canadian 


. x recent report places it on the United 
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Plans for navigation channels without power|a market for it develops. Considering the interest 


development were also worked out. Тһе best one 
of these is through а canal on the south bank, 
paralleling that section of the river above the upper 
dam site of the two-stage plan, below which point 
the plan is similar to that of the two-stage develop- 
ment plan with the power house and forebay 
omitted. The cost of this plan is estimated at 
16,000, 000“. 

The two sections of the Board did not reach an 
agreement on which of the two plans to recommend. 
The Canadian section favoured the two-stage plan 
because it allows the development of the power at 
the upper dam first and the remainder later, when 


charges, they believe this advantage will nearly 
compensate for the lower first cost of the single-stage 
plan. The regulation of the flow of the river is made 
more secure by the two-stage system. 

Another advantage of this plan is that the land 
required is 18,000 acres, about 10,000 acres less 
than for the single-stage development. Тһе United 
States section of the Board favoured the single-stage 
plan because it affords better navigation facilities, 
requiring one less lock than the two-stage plan. 
The single-stage scheme also allows a slightly larger 
development of power, and has a smaller first cost. 
Of the power house sites at the lower end of the 
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International Rapids section, the Canadian engineers 
favoured the dam location shown in Fig. 4d, since it 
gives higher rock for foundations, and thus less 
construction difficulties. Тһе United States section 
preferred the dam at the foot of Barnhart Island, as 
shown in Fig. 3d, because it reduces the length of 
the navigation canal, lessens the possibility from ice, 
and simplifies the operation of the scheme by having 
the dam and power house together. Both sections 
agree that either plan, with either power house 
location, is feasible, and а choice between the various 
scheme sbould be made on the broad basis of policy, 
rather than from strictly engineering considerations. 


(To be continued.) 


_ TRIAL Trip or THE S. S. QUEBEC City.’’—Successful 
sea trials were run on Saturday, December 10, of the 
single screw cargo steamer Quebec City, built by Messrs. 
William Gray апа Company, Limited, of West Hartlepool, 
to the order of Messrs. Sir William Reardon Smith and 
Sons, Limited, of Cardiff. The vessel, has a length of 
400 ft. and breadth of 54 ft. 3 in. The propelling 
machinery, which has been built by the Central Marine 
Engine Works of the builders, consists of triple expansion 
engines having cylinders 25 in., 42 in. and 70 in. in 
diameter, and a piston stroke of 48 in. 
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FIFTH REPORT OF THE STEAM- 
NOZZLES RESEARCH COMMITTEE.* 


Previous reports of the Steam-Nozzles Research 
Committee have been reprinted in abstract in Емо1- 
NEERING—first report, vol. cxv, page 377; second 
report, vol. сху, page 380; third report, vol. cxvii, 
page 681; fourth report, vol. cxix, pages 617 and 651. 
The discussions on these reports were given in the same 
issue of ENGINEERING as the reprinted reports. In 
conformity with the practice we have adopted in giving 
the results of these investigations, we have again 
refrained from reprinting the tables of figures on which 
the graphs and deductions are based. The fifth report 
is preceded by a summary of the previous work of the 
committee, which we also omit. 

Scope of the Work Covered by the Present Report.— 
The decision of the Committee to carry out an investi- 
gation into the efficiency of nozzles at different pressure 
ranges from those covered by the first four reports 
involved an alteration in the back pressure against 
which the nozzles discharged; hitherto this had 
always remained at or near atmospheric pressure, but 
the possibility of varying this pressure had been 
anticipated when the tester was originally designed. 


* Presented at a meeting of the Institution of Mechani- 
cal Engineers on January 20, 1928, Abridged. 
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The main casting which formed the exhaust chamber* 
had been made to stand a pressure of 60 lb. per square 
inch (gauge) in case higher back pressures than atmo- 
spheric were needed. At the same time, the arrange- 
ments for lubricating the frictionless gland through 
which the spindle of the cage passed out of the exhaust 
chamber allowed for the oil to be supplied from 
outside, in case the pressure inside had to be maintained 
at & value which was less than atmospheric pressure. 
The existing condenser, however, has not up to the 
present been fitted with the necessary air pump to 
produce а vacuum inside the tester. It was decided 
to carry out а series of efficiency tests made 
at а constant back pressure of 45 lb. per square inch 
(gauge) and this involved extensive additions to the 
apparatus. In order to maintain а similar scale of 
experiments, а superheater for 8,000 lb. of steam per 
hour was designed and constructed, and means had 
to be provided for measuring the higher pressures with 
в degree of accuracy approaching that already obtained. 
The first tests with the augmented apparatus took 
place in November, 1925, and after about four months 
work it was felt that the desired accuracy, particu- 
larly at the lower velocities, could not be achieved 
without further refinement in pressure measurement. 
2 8 

* First Report, Fig. 4, see ENGINEERING, vol. CXV, 
page 379. 
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ЈЕ addition of a mercury differential pressure gauge 
п „ы design to withstand high steam pressures 
рей matters to such an extent that results are now 

available for а number of nozzles of different shapes. 
№ Superheater and Re- arranged Pipe Work.—It 
may be remembered that the degree of superheat in the 
е recorded in the previous four reports was not 
dil control. Sufficient superheat was found in the 
а ег steam when it reached the apparatus to ensure, 
the et. case, that the steam was still superheated on 
th exhaust side of the nozzle. The initial pressure in 
К rarely exceeded 30 lb. per square inch 
, and the maximum quantity of steam required 


(For Description, see opposite Page.) 


+. 


ST. LAWRENCE WATERWAY 
INTERNATIONAL RAPIDS SECTION 


WEAVERS PT. TO COLQUHOUN 


ISLAND 


PROJECT RECOMMENDED BY CANADIAN SECTION 
(TWO STAGE DEVELOPMENT) 


O 


was at the rate of about 2,400 lb. per hour. When 
back pressures up to 75 lb. per square inch (abe.) 
were contemplated, arrangements were made for an 
initial pressure up to 165 lb. per square inch (abs.) 
and а flow of steam at а maximum rate of 8,000 lb. 
per hour. Such a requirement involved the provision 
of а separate superheater to deal with the boiler 
steam immediately before it entered the main tester, 
together with a re-arrangement of the piping of the 
steam supply from the boilers. Fig. 3 on page 118 shows 
the plant with these alterations and additions made. 
A 3-in. diameter pipe now supplies steam direct from 
the boilers of the Bloom Street Electricity station 
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of the Manchester Corporation, and enters the test- 
house at the point shown. А main stop-valve is 
placed just inside, and is used for the first rough 
adjustment of the quantity of steam required for any 
particular test. For fine adjustments а by-pass valve 
is used, which can be controlled from the floor close 
to the pointer on the impulse lever. From these 
valves the steam passes to the superheater, entering 
at the top and leaving at the bottom, in order to 
maintain the contraflow principle. Bourdon-type 
pressure gauges are fitted at inlet and at outlet, and a 
thermometer pocket is provided to give an indication 
of the temperature of the steam as it enters the 
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superheater. А blow-off drain is placed underneath which 
exhausts into the outside air. А reference to Fig. 4 
of the first report wil show that the steam used 
formerly to be brought in at the side of the steam- 
chest on the top of the main tester. То deal with 
the larger quantities it is now brought, in at the top, 
as shown in Fig. 3. 

The superheater is designed to receive steam at 
an initial superheat of 100 deg. F. (55 deg. C.), and 
to raise the superheat to 200 deg. F. (110 deg. C.). 
It consists of four banks of '* Row's patent " indented 
steel tubes arranged in series so that the steam, 
entering at the top, passes four times through the 
hot gases before leaving at the bottom to flow into 
the main tester. By this arrangement the hottest 
steam flows through the hottest portions of the gases. 
À safety valve is fitted on one of the double elbow bends, 
and the whole is built into а rectangular fire-brick 
chamber as shown. Тһе superheater is gas-fired, and 
is supplied with town gas from a 3-in. diameter main 
under pressure of 3 in. of water. There are four 
separate gas burners extending lengthwise under the 
tubes. When full on, the gas flames are about 5 ft. 6 in. 
long, and reach up to the top bank of superheater 
tubes. There is a separate control for each burner, 
and a swinging tube carrying & pilot burner for use 
when lighting up. So far, this superheater has never 
been worked at its full capacity. It has proved satis- 
factory in use, easy to control and capable of main- 
taining an even temperature of any desired degree. 

Rearrangement of the Pressure Measurement Appa- 
ratus.—The measurement of steam pressures between 
15 lb. and 150 lb. per square inch (gauge) required 
careful consideration. It was a question not so much 
of the difficulty of attaining the desired degree of 
ассигасу at the higher pressures as of the reliance 
which could be placed on the actual readings of the 
types of pressure gauges available. 

After consulting with various authorities, arrange- 
ments were made to measure the steam pressures on 
standardised Budenberg test gauges with 10-in. dials. 
The scale of the inlet-pressure gauge is graduated up 
to 150 lb. per square inch with dots at 2-lb. intervals. 
The dots are spaced 4-іп. apart. The exhaust- 
pressure gauge has a scale reading up to 100 lb. per 
square inch at 1ЛЬ. intervals; іп this case the 
graduations are spaced in. apart. In order to 
increase the accuracy o 


the readings, mirrors are 
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nozzle height was reduced from 2 in. to l}in., оп 
account of the larger steam capacity due to the higher 
initial steam pressure. One nozzle block had a ratio 
of the parallel tail beyond the throat to the throat 
opening of 3:1. In the other the parallel portion 
was cut away entirely to give a ratio of 0:1. The 
nozzle with ratio 3:1 was first checked for efflux 
angle in the way previously devised by the committee. 
The result* coincided with the tests shown in Fig. 7 
of the Second Reportt for the similar type of nozzle, 
and the nozzle block was set on the same nozzle pipe 


1} in. Otherwise the nozzle blocks are similar, and 
the same nozzle pipe has been used in each case. 
Two series of tests were carried out with the length 
of the parallel portion of the throat three times that 
of the nozzle opening. In the first group, the nozzle 
farthest away from the impulse plate was blocked up 
with a metal plate let in flush with the entry face 
and only three nozzles were left open. In the second 
group all four nozzles were open. The velocity 
coefficients are shown plotted against the theoretical 
steam velocity in curve 34, Fig. 7. The points“ 


Fig. d. GENERAL ARRANGEMENT OF THE STEAM-NOZZLE TESTING PLANT. 
1% Bye-Pass 


Pipes at common Level & Co 


fear for Calibrating 9 


еѕѕиге- GOUGES 


14 Да сі n p ONE" ` a 


4; 


ав had been in use before, 
as shown in Fig. 2b, Third 
Report. + The nozzle 


UU 


- 100 ғар тт 3Nozzles- О farthest away from the 
| " 85 ЗасК„Егеввигев. 2 н = 8 impulse plate was blocked 
| : “а LowerBackPressures, 3М021445 - + - up, ав shown, with а piece 
8 а 26 М, о VE 34 Jı THROAT. = of hardwood. A consider- 
Е А 2, За — — —7 494. 5. able amount of prelimin- 
25 Z. Ep NE о s 4. ary testing was carried 


1206 


© 

НЕ | 
86 

iN , 


(525.8.) 


placed round Ше dials immediately inside the scales, 
and the pointers are mounted so that they read 
edgewise. The pressure gauges at inlet are in duplicate 
to provide a further check. The pipe connections 
between the gauges and the tester are provided with 
U-bends underneath the gauges, in order to prevent 
steam getting into the Bourdon tubes, and a length of 
horizontal pipe is included to maintain the water 
in the U-bends comparatively cool. Тһе gauges 
are calibrated at frequent intervals оп a deadweight 
tester. When allowances are made for the accuracy 
of this calibration, and of Ше waterhead correction 
due to the difference in levels between the gauges 
and the points at which the pressure is measured, 
it is estimated that the initial pressure can be read 
to 0-1 lb. per square inch and the final pressure to 
0-05 lb. per square inch. A mercury differential 
pressure gauge was added at a later date. 

Preliminary Tests.—The nozzles chosen for the first 
tests to investigate the effect of discharge against 
higher back pressures were the convergent impulse 
type with partition plates 0-04 in. thick and with 
а nominal exit angle of 20 deg. Two new nozzle 
blocks were made similar to the one shown in Fig. 6 
of the First Report,* with the exception that the 


* Bee ENGINEERING, vol. сху, page 379. 
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out, over a period of four 
months, on both the im- 
pulse types of nozzle with 
throat ratios of 3:1 and 
0:1 and on some of the 
single straight elementary 
nozzles referred to in the Fourth Report. Tests with the 
steam discharging against atmospheric back pressure 
were included, to check the fact that the apparatus was 
still giving similar results after the alteration to bring 
the steam in at the top, to those it gave when the steam 
entered at the side. This preliminary work showed that 
the desired degree of accuracy at higher back pressures 
could not be attained, below a theoretical steam speed 
of about 800 ft. per second, without a further refinement 
in the means for measuring the pressures. The com- 
mittee then decided to instal the mercury differential 
pressure gauge which has already been referred to. 
The test results may now be considered. 

Impulse Nozzles, 20 deg. Nominal Angle, 0:04-іл. 
Partition Plates, 1} т. high.—A cross-sectional view 
of the nozzle block is shown in Fig. 6 of the First 
Report, and the setting in the tester in Fig. 26 of 
the Third Report. The results of the previous tests 
on this nozzle, with steam discharging against 
atmospheric back pressure, with throat ratios of 
3:1, 2:1, 1:1 and 0:1, are recorded in the Second 
Report. In the former series the nozzle height was 
2 in.; in the present series the height is reduced to 
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* This result has been included in Fig. 11 of this Report. 
1 See ENGINEERING, vol. oxv, page 382. 
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marked with squares are plotted from the results 
recorded with three nozzles open; those with four 
nozzles are indicated by crosses surrounded by squares. 
The mean of the curve of the old nozzle, exhausting 
against atmospheric pressure, is shown by a dotted 
line for purposes of comparison. The initial superheat 
was adjusted to be of the same order as that which 
had been used in the previous tests with this nozzle. 
Under these conditions the two seta of tests are ш 
substantial agreement, though it must be remembered 
that this particular nozzle is not in itself very efficient. 
The new 1]-in. high nozzle-blocks had been made in 
duplicate, and the second one was reduced to а throat 
ratio of 0/1 and was subjected to similar tests, but 
against higher back pressures. Тһе results of the tests 
with three and four nozzles open are reproduced. in 
Curve 35, Fig. 7. The mean curve drawn from the 
resulta of the old tests taken against atmospherio back 
pressure on а 2-in. high nozzle is added in dotted lines. 
Ав this curve was definitely higher than was shown by 
the present results, tests were made оп the 14-ш. hig 
nozzle discharging against atmospheric back pressure, 
the superheats being adjusted to correspond with those 
of Curve 4, Second Report. The results of these 
testa are added as crosses to Curve 35. With the 
exception of one point, they all fall within the band of 
accuracy which has been computed for the tests at 
high back pressure. From this it would appear that 
the results of the tests at higher back pressure, with 
throat ratio of 0/1, are still in substantial agreement 
with those made at lower back-pressure, but that the 
1}-in. high nozzle used is not so efficient as the old 
2-ш. nozzle under these particular conditions. This 
variation may be due to worse conditions of entry, 8 
point which is receiving further investigation. As а 
further check on these results, it may be mentioned that 
during the period of the preliminary tests, before the 


е Throughout this Report, the pointe indicating the 
results of tests at higher back pressure are shown as 
squares; whilst сговвев are , 28 before, for those 
against atmospheric back pressure. 
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i ial gauge had been fitted, the old 2-in. high, 
9 angle, thin-plate nozzle with throat 
ratio of 0/1, had been replaced in the enlarged apparatus 
and в few check tests made. Тһе results obtained 
below в theoretical steam speed of 800 ft. per second 
were found to be unreliable owing to the difficulty of 

ing the pressures with sufficient accuracy, but 
between 800 and 1,000 ft. per second check points at 
both higher and lower back pressures fall within the 


pipe shown in Fig. 2a of the third report,* and the new 
efflux test showed that the same setting could be used 
in the present case. This had the advantage of 
reducing the number of variables in case a comparison 
could be made between the 1{-іп. high nozzle and its 
prototype (2 in. high), the results of the tests of which 
were shown on Curve 11 of the third report. Actually 
the new setting gave ап angle of 134 deg. instead of 
14 deg., as shown in Fig. 2a of the third report. Nine 


original band of Curve 4, in the Second Report. During|teste were made with the steam discharging against 8 


the same period of preliminary testing the single 1}-in. 
diameter elementary straight nozzle* had also been 
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back pressure of approximately 60 lb. per square inch 
abs., and seven against atmospheric back pressure ; 
the results are shown in Curve 36 of Fig. 13. The 
mean ‘of Curve 11 from the old nozzle is added for 
comparison. Ав far as these tests have gone, they tend 
to confirm the results obtained with higher back 
pressures on the thin plate, 3/1 ratio, 20 deg. nominal 
angle impulse nozzles (Curve 34, Fig. 7), namely that, 
with a throat ratio of 3/1, the tests at higher back 
pressure of a nozzle 1 in. high give a similar result to 
those at lower back pressure on a nozzle 2 in. high. 
They also afford additional evidence that there appear 
to be little or no difference in the efficiency of nozzles 
working against different back pressures. 

The Probable Accuracy of the Test Results.—A 
method for estimating the probable degree of accuracy 
of any particular test point was given in the Second 
Report, in the case of the tests carried out with steam 
discharging against atmospheric back pressure. In 
this method, the error involved in reading each measure- 
ment was taken into consideration, its effect on the 
required data was computed, and the test worked out 
for the two cases when all the deviations were making 
either for a maximum ог for а minimum. As a result 
of these calculations, the curves of performance for the 
various nozzles have been presented in the form of 


bands, the width of which showed the estimated degree 
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tested under similar conditions, and the results are 
plotted in Fig. 8. Here, again, the six points repre- 
senting results of tests at higher back pressure fall 
Within the band drawn for the original tests of this 
nozzle made against atmospheric back pressure. 
Impulse Nozzles, 20 Deg. Nominal Angle, Thick 
Partition Plates, 14 in. high, with Radius-Chamfered 
Exit—Two new 20 deg. thick-plate nozzle-blocks, 
Ц in. high, had been made up at the same time as the 
thin-plate Impulse nozzles, the tests of which have been 
described. One of these, with a throat ratio of 3/1, 
had а 6-in. radius chamfer worked by hand on the 
back of the partition plates, as shown in Fig. 4 of the 
à report. In all other respects it was similar to that 
ia in Fig. 7, first report.: The fourth nozzle was 
irked up by means of a steel plate let in flush with 
the entry face, and the remaining three nozzles were 
tested for efflux of the steam jet into the open, the 
results being shown graphically in Fig. 11. Тһе 
ne for the old 0/1 ratio, 20 deg. nominal angle, 
lat mfered nozzle§ has been added in dotted lines. The 
ter nozzle had been set in the tester on the nozzle- 


А е Рог details of setting, вее Fig. 14. For previous 
оп this nozzle see Fourth Report. 
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of accuracy at any particular steam velocity. The 
change of steam conditions, and the additions to the 
apparatus, render the earlier bands of probable accuracy 
inapplicable to the tests against higher back pressure, 
and it has therefore been necessary to review this 
portion of the work. 

The Impulse.—As before, the thrust of the steam 
jet on the pressure plate is balanced by means of а 
deadweight in à pan suspended on a knife edge at the 
end of a lever. During a test, this lever is kept balanced 
on a zero mark by means of adjustments on the by-pass 
stop-valve. The pressure plate is connected to this 
lever by means of а lj-in. diameter spindle, which 
passes out of the bottom of the tester through а 
revolving gland. Oil is fed into the top of the gland, 
and is forced out below by the pressure inside the 
tester. А diametral clearance of 4 mils is allowed 
between the spindle and the gland for this purpose, as 
well as to permit expansion of the spindle when hot. 
There is practically no steam leakage through the 
gland even when the pressure inside the tester is 45 lb. 
per square inch (gauge), but the difficulties of efficient 
lubrication have increased and the oil does not flow 
as evenly as formerly, particularly at the highest 
steam velocities. Тһе movement of the lever, though 


* See ENGINEERING, Vol. oxvii, page 682. 
+ See ENGINEERING, vol. схуп, page 683. 


still free, is more sluggish, and its adjustment requires 
more care than was necessary in the case of the tests 
аб atmospheric back pressures. Again, the deter- 
mination of the net impuse of the jet by means of the 
weights in the pan involves the accuracy of the back- 
pressure gauge. This gauge is reliable to 0-05 lb., but 
the reading has to be multiplied by the cross-sectional 
area of the spindle in order to determine the net weight 
in the pan. When these points are taken into account, 
it is estimated that the jet impulse may have a possible 
variation of + 0-1 Ib. at any velocity. 

The Discharge has & variation in measurement which 
remains practically the same as before, namely 0-0005 
lb. per second at low velocities, 0-001 Ib. per second 
at medium velocities, and 0-003 15. per second at high 
velocities. 

The Theoretical Velocity involves measurements of 
the initial steam temperature, T,, the accuracy of 
which remains the same as before, namely 0-1 deg. C., 
and of the initial pressure, P,, and the final pressure, 
P,, or, alternatively, of the differential кошш gange, 
DP, апа either P, ог Р, Оп the gauges, P, can 
read to 0-1 Ib. per square inch and Ру, as already stated, 
to half that amount. Тһе differential pressure-gauge 
is used for all velocities below 1,000 ft. per second. 
After some experience, it is considered to be reliable to 
fin. of mercury (under water). This is equivalent 
to 0-01 lb. per square inch. The height of the baro- 
meter is recorded accurately to four significant figures, 
80 that no adjustment in this reading is required. 

The control of the superheat and, it may be added, 
the increasing experience of those actually engaged 
on the research, lead to the conclusion that the values 
of the results of tests carried out at the higher back 
pressures given in this report may be taken as being 
accurate to + 2 per cent. at low velocities; 4. 1 рег 
cent. at medium velocities; + 0-75 per cent. at 
high velocities. These variations are shown in the 
form of bands on the curves in Fig. 7. 


(To be continued.) 


CATALOGUES. 


Machine Tools.—Messrs. Scott Brothers (Keighley) 
have issued a special price list of new and rebuilt machine 
tools which they have ready for immediate despatch at. 
their Keighley works. 


Insulators.—A new catalogue of porcelain insulators. 
for the overhead equipment of tramways and light rail- 
ways has been issued by Messrs. British Insulated Cables,. 
Limited, Prescot, Lancs. 


Electrical Equipment.—The British Thomson-Houston 
Company, Limited, Rugby, have issued new descriptive 
price lists of time-limit fuses, oil-immersed rotor starters, 
and high-speed circuit breakers. 


Welding Blow Pipe.—A circular illustrating a series 
of welding blow pipes, with protection against blow back 
of the flame, is to hand from the Autogenwerk Sirius 
Company, of Dusseldorf-Eller, Germany. d 


Paving.—A catalogue of ''Stelcon " paving flags and 
kerbs, with full particulars of shapee, dimensions and 
prices, is to hand from Messrs, Langley London Limited, 
161, Borough High-street, London, S.E.1. 


Steam Wagon.—The Sentinel Waggon Works, Limited, 
of Shrewsbury, have just issued a description of the 
main working parts of their D.G.6 steam wagon, carrying 
12 to 15 tons on six wheels and fitted with two-speed gear, 
in their periodical for December, 1927. 


Smiths’ Hearths and Forges.—The Blackman Export 
Company, Limited, 374, Euston- road, London, N. W. I. 
have issued new lists of blacksmiths' hearths, propeller 
fans, and portable forges with hand and electric blowers. 
In each case, the dimensions and prices are given, with 
illustrations. 


Graphite Lubricants.—Messrs. E. G. Acheson, Limited, 
40, Wood.street, Westminster, London, S. W. I, have 
issued а further series of leaflets describing the qualities 
and special applications of their oil, grease and water 
lubricants impregnated with graphite and known as 
Oildag, Gredag and Aquadag. 


Aluminium Overhead Lines.—The British Aluminium 
Company, Limited, Adelaide House, King William-street, 
London, E.C.4, have issued a number of illustrations 
of aluminium overhead linee in service in many different 
countries, under wide variations of climatic conditions. 
The illustrations аге secured in а small loose-leaf cover. 


Electric Generating Plant.—Electric generating plant of 
7 to 9-kw. capacity, driven by two-stroke petrol engines, 
is described in а leaf catalogue issued by Messrs. Petters, 
Limited, Yeovil. The plant is supplied for indoor or 
outdoor operation, and, when required, can be mounted 
оп а four-wheel truck. А specification, with full dimen- 
sions and prices, is given. | 


Grain- Loading Plant.—The latest occasional letter 
issued by Messrs. Henry Simon, Limited, 20, Mount-street, 
Manchester, gives the outlines of a grain-loading plant 
which they have undertaken to equip and erect at the 
Port of Ваша Blanca. Тһе storage capacity is 80,000 
tons, and the equipment will unload forty large grain 
trucks simultaneously and load eight ships, after cleaning, 
sorting апа storing the grain. Тһе drive will be by 
electric motors of over 10,000 h.p. in the aggregate. It is 
expected that the contract will be completed in 1930. 
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BY-PRODUCT AGGREGATES AND 
POZZUOLANAS. 


Іх at least two respects a general need is felt for 
improvement in the supply of building materials. 
On the one hand, a large number of by-products from 
other industries have become available, the use of 
which might provide cheaper raw material with desir- 
able properties, especially as aggregates. On the other 
hand, concrete. mortars, and similar products are 
often found to be less stable and sometimes even less 
uniform than is to be desired. Тће materials intro- 
duced into building practice with one or other of these 
objects would probably be used more extensively if 
their results were more uniform and better understood. 
The composition of the materials left as by-products 
varies within inconveniently wide limits with the 
details of the processes to which they have been sub- 
jected, and where the materials are natural products, 
they exhibit the variability usually found in nature. 

Ап essential part of the business of the Building 
Research Board of the Department of Scientific and 
Industrial Research, is to deal with difficulties of this 
sort, and as far as possible to fill in lacuno which exist 
both in theory and in practice. At the present time, 
the Board has certain fundamental problems with 
regard to the use of by-products as aggregates, and to 
the action of pozzuolanie materials, under experimental 
investigation at its Building Research Station, and it has 
been thought desirable, in publishing а few preliminary 
resulte of the Board's investigations, to add an outline 
account of the present state of knowledge in regard to 
these subjects.* Before dealing with these reports, it 
may be well to mention that part of the work on breeze 
concrete and clinker concrete consists in checking cer- 
tain methods of test, which have been devised with the 
object of recognising the materials likely to give 
trouble in use. Тһе station, we understand, would be 
greatly assisted in its work if it could obtain samples, 
of a few pounds in weight, representing anything that 
has given trouble in practice, together with precise 
details of how it was used, the trouble that arose, and 
the origin of the clinker if it is known. "The address 
of the Station is Bucknalls-lane, Garston, near Watford, 
Herts. 

Materials Discussed.— The slags to which reference 
is made are those produced in the smelting of iron 
with either acid or basic charges, and their compo- 
sition varies naturally within wide limits according to 
that of the ores smelted, the corresponding additions 
that have had to be made, and the temperature at 
which the products have been run. Their physical 
character, moreover, is affected fundamentally by the 
manner in which they have been cooled. They may 
be used either as slag proper, which is air-cooled and 
almost always broken up or ground, or as granulated 
slag or slag sand, which is usually run into water as 
it comes from the furnace, and appears as small porous 
particles, which may be pulverised by grinding as re- 
quired. Some slags dissolve large quantities of gas 
and give them up on cooling, acquiring therefore a 
highly porous structure. An overall idea of the physical 
differences to be found in slags may be had from the 
fact that whereas the specific gravity of limestone is 
about 2:4, that of slag may vary from 1:8 to 2-9, 
and its weight per cubic foot when weighed as coarse 
slag in a cubic-foot box varies from 65 Ib. to 100 Ib. 
The variation in granulated slags is still wider, running 
from about 30 Ib. to 90 lb. per cubic foot. 

Though the other proposed aggregates do not vary 
so widely in density, both their physical character and 
their chemical composition are affected by the char- 
acter of the fuel from which they have been derived, 
and the temperature and other circumstances under 
which they have been produced. Тһе terms by which 
they are denoted are often used somewhat loosely, and 
the definitions adopted in the report under notice may 
be of interest. Coke breeze is taken to be the small 
coke produced by coke ovens or gas works. Тһе term 
breeze not so qualified is often applied commercially 
to rather fine furnace ash, which has only been ,раг- 
tially sintered, and in this Report is included among 
clinkers. Pan breeze is usually the residue of a coke 
which, after having been used in the furnace, has 
fallen into the pan, and consists of coke breeze and 
clinker in widely-varying proportions. Furnace clinkers 
are ashes from which almost all the combustible material 
has been burnt away. 

The cementing agents to which reference is made in 
the report are lime, by which is meant an ипрудга ед 
substance composed almost entirely of calcium oxide, 
hydrated lime, Portland cement (B.E.S.A. Standard 
Specification) Portland blast-furnace cement (not less 
than 35 per cent. Portland cement, nor more than 65 per 
cent. granulated slag), and slag cement, which is a 


в Building Research: Special Report, No. 10. Slag, 
Coke Breeze and Clinker as Aggregates. By Е. M. Lea, and 
F. L. Brady. [9d. net. ].— Building Research : Bulletin No. 2. 
Pozzuolanas. By A. D. Cowper and F. L. Brady. Both 
published by Н.М. Stationery Office. (34. net.] 


finely-ground mixture of granulated blast-furnace slag 
and lime. 

Behaviour in Use.—' Though means for distinguishing 
all of these substances that are suitable for use as 
aggregates, from those that are not, are still wanting, 
апа are being sought, enough information is available 
to enable many of them to be used with success. Of 
all of them, for instance, it may be said in general 
terms that they are risky if they have been contami- 
nated with ashes, ог with wood, vegetableor other organic 
refuse. Among the slags the caution to be observed 
varies according as they are acid or basic. Acid slags 
solidify as glasses, which have however the property, 
unusual among glasses, of being stable and not tending 
to crystallise or devitrefy. The chief disadvantages of 
acid slags is that their adhesion to the cement is rather 
low, partly because of their smooth conchoidal fracture, 
and partly because they are practically unattacked by 
the water used, which in the case of basic slags acts 
on them slightly and binds them to the cement. Іп 
practice, these disadvantages are not found to be signi- 
ficant if the acidity (silica content) of the slags is not 
excessively high. 

Basic slags, on the other hand, crystallise, and under 
some circumstances, which at present do not seem to 
have been defined precisely, may pass from one 
crystalline compound or form into another, with 
alterations of volume which set up stresses in the mass, 
and sooner or later produce disintegration. Such slags 
are, of course, quite unsuitable for use as aggregates. 
It is found in experience, however, that a slag of this 
character will begin to show some sort of disintegration 
within & comparatively short time of having been 
formed. According to the report, slag which shows no 
signs of incipient disintegration within 14 days of 
being made will remain stable indefinitely, although 
with highly basic slags the instability might appear if 
the slags were exposed to а high temperature, as, for 
instance, in а fire. 

In dealing with relatively reactive substances like 
basic slags, it must be remembered, moreover, that 
the properties required in them for use as an aggregate, 
differ from those which may be tolerated or even be 
valuable when they are used as а cement. Вазіс slags 
are acted on by water to an extent which increases with 
their percentage of lime, and if they are granulated 
and ground very fine, they may either by themselves, 
or with the addition of & suitable amount of extra lime, 
be used as & cement, perhaps with coarse slag as 
aggregate. If the lumps used as aggregates are 
sufficiently large, their relatively small surface will 
prevent their mass from being acted on by the water 
in the concrete more than superficially, and on the 
other hand the very fine particles will be hydrated 
completely at once. Medium-size particles, how- 
ever, though they will set on the outside, may continue 
to hydrate within the solid mass, and by expanding in 
the process will set up destructive stresses. Investiga- 
tion is required to determine what sizes of particles 
may be used safely when dealing with various basic 
slags, but in the meantime the safest practice is 
considered to be that when basic slag is used as aggre- 
gate, all particles from the size of sand downwards 
should be replaced by ordinary sand. Тһе principle 
adopted, in fact, which applies equally with clinker and 
breeze, is that, except to such extent as a superficial 
attack assists to key it to the cement, an aggregate is 
to be regarded as safe only when it is inert ; and seeing 
that the activity of all matter increases with its fine- 
ness, safe practice demands that all particles not known 
to be coarse enough for safety should be rejected from 
the aggregate of а, concrete. А 


Similar considerations apply to the presence of 
sulphur, the danger of which in ап aggregate appears to 
be that, although it occurs originally as а sulphide, it 
is subject, on exposure to air, carbon dioxide and 
moisture, to one or several of a large number of reactions, 
which may cause disintegration by expansion or other- 
wise. 16 is to be remembered, however, that with 
whatever material it may be made, concrete derives 
much of its strength and resistance from the density and 
impermeability obtained by the use of appropriate 
mixtures, including percentage of water, well-graded 
agyregates, and carefulcuring. Іп experience, it is found 
that when precautions are taken in these respects, a 
sulphide content up to as much as 2 per cent. is consist- 
ent with perfect soundness. These considerations apply, 
of course, only where concrete is made with the usual 
object of obtaining a dense product. Where, however, 
the aggregates discussed in this report are used with 
such an object as obtaining a porous material with 
some heat-insulating value, the precautions mentioned 
are much less likely to make the structure impermeable 
to the penetration of water апа air and restrictive of 
chemical action, and an investigation is being шаде as 
to whether, in such cases, much closer limits should 
be put on the permissible impurities. In general, 
moreover, where more than a trifling percentage 
(зау 0-2) of easily soluble salt, such as the sulphates 
of magnesium, sodium or potassium, is present, it is 


apt to enter into some not fully understo i 
through which subsequently solid salts 9 8 9 
within the mass, and produce destructive effects. In 
these circumstances, a concrete containing cement, such 
as slag cement or Portland blast-furnace cement, which 
for some reason, are not affected similarly, is actually 
to be preferred even to Portland cement. Calcium 
sulphate, on the other hand, may be accepted safely 
up to 1 per cent., but, owing to the slow hydration and 
corresponding expansion to which it is liable, it is 
dangerous beyond that amount. 

In regard to the presence of salts in clinker concrete 
or coke-breeze concrete, similar considerations mav 
be applied, and in addition it has been fóund that 
caleium sulphate may undergo slow hydration, and 
if present in excess of 1 per cent. may lead to failure 
by expansion after a long period. Coke-breeze con- 
crete, moreover, by reason of its porous structure must 
not be used in wet situations. Тһе necessity for avoid- 
ing impurities such as unburnt coal in clinker for 
concrete, to which reference has already been made. 
is found in experience, though no sufficient explanation 
of it can yet be given. 

Use tn Practice. —Granulated slag, usually іп associa- 
tion with pumice, is suitable by its porosity and its colour 
for the preparation of sound-absorbent plasters. Coke. 
breeze concrete is light and & good non-conductor of 
heat, but if exposed to moisture must be covered by a 
waterproof coating. 16 is, however, rather weak, 
especially when derived from gas-works breeze. Clinker 
concrete is stronger, while having а low heat conduct. 
ivity and good fire resistance qualities, but must be 
protected, like coke-breeze concrete, when exposed 
to moisture. In a special form of clinker concrete, all 
the fines are removed and not replaced by sand, so 
that the product is extremely porous and, unlike most 
other porous materials, has large voids. "This concrete 
is said to be impermeable to moisture owing to the 
absence of capillaries, and it also has good heat-insulat- 
ing properties. Clinker is also used ground with lime, 
for making lime mortar and plaster, in which applica- 
tion suitable clinkers exhibits pozzuolanic properties, 
and develop a much greater strength and hardness than 
ordinary sand-lime mortars, comparable in fact with 
that of ordinary cement. It is, however, difficult to 
define in advance which clinkers possess these properties. 

Pozzuolanas.—The use of pozzuolanas is much more 
general on the Continent than in this country, probably 
because supplies of natural pozzuolanas are found and 
have been utilised there since ancient times. A 
substance is said to be pozzuolanic when at ordinary 
temperatures in the presence of moisture some of its 
constituents will combine with hydrated lime to form 
stable insoluble compounds of cementitious value. Free 
slaked lime in Portland cement or in mortars is а source 
of weakness in a variety of ways, and when pozzuolanic 
materials are added to them or substituted for some of 
their ingredients they add considerably to their strength 
and resistance. Substituted, for instance, wholly or 
in part for sand in lime mortar, they impart hydraulic 
properties and greater strength, and, added to Portland 
cement in such proportion as is necessary to fix the 
free lime, they increase the resistance of the product 
to various chemical destructive agencies and to the 
effect of high temperatures. The most important arti- 
ficial pozzuolana at present in use is granulated blast- 
furnace slag. Pounded bricks and tiles and sometimes 
burnt clay are also very active, and it is said that many 
clay deposits exist here which might, when burnt, give 
excellent pozzuolanic results. Furnace clinker and 
spent oil shale can be applied similarly. | 

The ingredient or ingredients to which pozzuolanic 
action is due are not clearly known, and for the time 
being therefore pozzuolanic activity can be measured 
best by a practical test. Both in tests and in practice 
the material should be ground not less finely than Port- 
land cement. "Тһе test consists in making pats of lime 
with and without the pozzuolanic material, and obser- 
ving the rates at which they respectively set and harden. 
The pozzuolana under test is mixed with about hall 
its weight of dry slaked lime or with the equivalent 
weight of fat-lime putty to a suitable consistency. 
Both kinds of pats made on glass plates are stored in а 
damp atmosphere. Тһе more rapid hardening of 
the mixed pat indicates pozzuolanic action. This may 
take weeks or months to become appreciable, while 
with granulated slag the pozzuolanic pat will probably 
become intensely hard in a few days. It is, however, 
not the rate of hardening so much as its continued 
increase which indicates whether the action is to be 
regarded as sure. 


THE Стввов AERO EwoINE.—We understand from 
Messrs. A.D.C. Aircraft, Limited, Regent House, Kings- 
way, W.C.2, the makers of the Cirrus Аего engine, that 
they have in hand the production of higher-powered 
engines of а similar type. Тһе Cirrus engine, 1% will be 
remembered, has four air-cooled cylinders in line, ч 
has ап output of about 60 brake horse-power at its norma 
speed of 1,800 r.p.m. 16 was illustrated and deecribed 
on page 572, vol. схах, of ENGINEERING. 
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CONCRETE IN THE FIELD. 


In a recent article we gave some account of the 
activities of the American Concrete Institute in 
connection with the laboratory study of concrete. 
Papers submitted to the twenty-third Annual Con- 
тез were then discussed. The report of Committee 
С.6, submitted to the same meeting, dealing with 
control in the field may now be usefully considered. 
The desirability of such control, indeed, the necessity 
of effective oversight, is manifest; without it investi- 
vations, which lead to desired results, become labour 
wasted. The Committee in question endeavours to 
show, not only that the quality of concrete may be 
assured by proper methods, but that economy also re- 
sults therefrom. Importance of the relation between 
the quantity of cement and of water is insisted upon, 
and that for workability there must be a sufficiency 
of fine aggregate. A drier concrete than that 
ordinarily used in American practice is advised, 
and it is shown that for a slump not exceeding 
three or four inches, the cost of materials giving 
this consistency and having as concrete the desired 
crushing resistance, is much less than for sloppier 
mixes of the same strength. As the report deals 
more particularly with the economies of concrete 
work, quality concrete methods of proportioning are 
not here enlarged upon, though in dealing with the 
subject of enquiry it was necessary to consider con- 
crete mixes which had been arrived at by method. 

Though not at this stage expressing an opinion on 
the matter, the Abrams fineness-modulus routine has 
been adopted, as being well known. A comparison of 
cost of materials for an arbitrary mix of 1:2:4 
concrete for a stated nominal strength of 2,000 Ib. 
per square inch at 28 days, with the cost of 
materials for concretes proportioned on the Abrams 
method, with which there is greater assurance of 
obtaining the strength desired, shows ап іп- 
creased cost of materials for the arbitrary mix 
varying from 5] to 13 per cent. An instance is 
cited showing that in an actual case, a material 
difference resulted. It is, however, conceded that the 
Abrams general method—apart from a strictly deter- 
mined water-cement ratio, may not give the best 
results obtainable. Inexact methods of measure- 
ment, it is pointed out, may result in a considerable 
over-run of the cement used, with other inconveni- 
ences. The economy of field control, admitted in 
the case of large works, is shown to be appreciable 
also in the case of small works, the cost of neces- 
загу preliminary tests being sufficiently moderate 
to make this profitable. 

The American Concrete Institute is not, however, 
the only body in America engaged in the study of 
concrete and field control. The American Society 
for Testing Materials recently held its thirteenth 
annual meeting, at which a collection of papers 
was presented dealing with the production of good 
concrete on works. It was remarked in an introduc- 
tory review of the subject that the fineness-modulus 
and water-cement ratio methods of proportioning 
ате but nine years old, and the slump test but 
Меер, though it may be stated that the impor- 
tance of grading, and water quantity has long been 
Tecognised in this country, albeit, perhaps, some- 
what loosely. The water-cement ratio, and voids- 
cement ratio—closely related—are held each to be 
indices of strength, and in either case must be consi- 
dered in the light of preliminary tests. To quote 
from one paper, by Mr. R. W. Crum, dealing with 
“oncrete proportioning :—'' It has been found that 
the volume of void space on plastic mixtures is 
Practically controlled by the amount of mixing 
Water, and that, therefore, the ratio of mixing water 
{0 cement is also indicative of the quality of the 
concrete.” Examples of proportioning concrete 
to fulfil certain strength conditions based upon the 
Nater-cement ratio and the void-cement ratio 
methods, show that the resulting mixes do not 
treatly differ, Regarding the advantages of specify- 
ing for weight, of components, as against volu- 
тш Proportioning, it may be stated that this 
insisted upon, as, though measurement by volume 
may vary but little with particular operatives, 
tis manifest that the actual proportions resulting 
with others may vary considerably. The import- 
nce of correct, measurement of water and cement 
7 again emphasised, and ав showing how the 
quantities desired may really run out on occasion, an 
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instance is given in which water рег bag of cement 
ranged from 0-684 to 1-072 cubic ft., correspond- 
ing with a difference in compressive strength of 
over 100 per cent. Again, as indicating the differ- 
ences which may occur in road work, highway work 
in Iowa is cited where tests were made throughout 
one year as the work progressed. Тһе aggregate 
Should have contained 34 per cent. of sand as 
defined, though sieve analysis of samples showed 
it, in fact, to vary between I8 and 50 per cent. In 
а later year, the weighing of aggregates having 
been introduced, similar tests showed the range 
to be from 30 per cent. to 41 per cent.—better, but 
still not perfect. Mr. Crum remarked upon the com- 
mon lack of uniformity in the quality of concrete, 
and insisted upon correct measurement as an 
essential requirement. 

“Тһе Mixing of Concrete," dealt with by Mr. 
Duff A. Abrams, showed that the strength of concrete 
is increased within the range studied as the time of 
mixing is prolonged, the range of increase being 
pronounced during the interval from 15 to 30 
seconds. Within mixing times of from 15 seconds 
to 10 minutes the 28-day strength of concrete was 
increased about 10 per cent. by doubling the time 
of mixing, but the conclusion is reached that there 
is little advantage in mixing concrete longer than 
one minute after all the materials are in the mixer. 
Mr. Nelson L. Doe, on the subject of the conveying 
and placing of concrete, said that the quality of 
concrete could be lowered considerably by careless 
placing in the forms, due to a tendency to segregate. 
He'advocated a generous settling period for high ver- 
tical fills where concrete is poured into place, and 
advised the tapping of forms to facilitate settling. 
Much of the information presented in these papers 
may be summed up as common knowledge, as 
that on the making of construction and expansion 
joints. With respect to work done in cold weather, 
which in this country is commonly avoided, some 
useful points were made evident. Mr. McGraw, 
writing upon this, said that the strength of concrete 
is developed faster at the higher temperatures ; 
the temperature must be above freezing-point, 
and should be above 50 deg. F. No strength 
develops in frozen concrete. The use of calcium 
chloride in small quantities lowers the permissible 
temperature by 10 deg. F. and accelerates setting. 
For work carried out in cold weather it is recom- 
mended that the structure be maintained at 50 дер.Е. 
for two weeks—if necessary, by artificial heating. 
Granting these precautions, it is contended that 
good results are to be expected. 

As an important aspect of field control in the 
matter of testing by simple means in limited time, 
Mr. H. S. Mattimore dealt with transverse beam 
tests as a criterion of quality. Compression tests 
have largely been relied upon in the past, but these 
need costly apparatus and commonly give very 
divergent results even with the same mix. The 
flexural test gives results more concordant, and for 
highway work are more nearly indicative of the road- 
slab properties. Mr. Mattimore showed that the 
average variation of compressive tests is markedly 
greater than the average variation of transverse tests, 
a further feature being the greater diversity of results 
of individual compressive tests. It would appear 
desirable to standardise the methods of making and 
testing pieces for flexural strength to secure com- 
parable results. Dealing with the general question 
of testing concrete in the field, Mr. Roderick B. 
Young pointed out that quantities measurable in the 
laboratory may not be practicable at the site, thus 
limiting what may there be done. Time appears 
to be the stumbling-block, as it is but little use to 
know the strength of particular concrete, weeks, or 
even days, after placing. Notwithstanding this 
objection, short-time tests enable some amendments 
to be introduced in Jater mixings and tend to keep 
the average up to the standard desired. The 
slump test gives immediate information of a 
kind, but is useful only as suggesting what may 
later be expected under test. It is recommended 
that, whatever method is adopted, samples should 
be taken from the forms. Much consideration was 
given by Mr. Young to the variations observed in 
series of tests. It is disturbing to find that there 
may be considerable, even under conditions such that 
no great variation should be evident. For a rela- 


tively small number of tests, the mean variation may 
be materially greater than in the case of & greater 
number of testa, the effect of extremes in the latter 
case being commonly damped out. There has been, 
perhaps, in the past, a tendency to place too great 
confidence in the average of test results. Comparing 
test figures obtained from ordinary field tests, with 
the results from sample pieces cut out of finished 
work, it was found by the New York Public Service 
Commissioners, that prisms cut from a 12-in. wall 
gave compreasive results 25 per cent. greater than 
pieces made and stored in the laboratory. Usually 
experience has been to the contrary. 

The whole study outlined above is of much 
interest and suggests some reflections upon the 
matters treated. Water-cement ratio, the impor- 
tance of which is insisted upon, is no new thing ; 
that but little water should be used to get the best 
results with Portland cement has been known for 
over sixty years. Grant, in a paper read before the 
Institution of Civil Engineers in 1865, said, The 
stiffer the cement is gauged—that is, the less the 
amount of water used in the working it up—the 
better." Bramwell on the same occasion cited tests 
conducted by himself in which he obtained results 
showing greatly enhanced strength by the use of 
stated proportions of water of small amounts. 
These particulars, it is true, related to tests on 
cement as distinct from concrete; but in 1898, 
nearly thirty years since, there was published in 
Tests of Metals and Other Materials a mass of 
information, covering 255 pages, relating to testa on 
concrete at the Watertown Arsenal, amongst which 
will be found much concerning the effect of stated 
water allowances to cement, though this had not 
then been labelled as water-cement ratio. The 
plain lesson to be derived from these tests as a 
measure of concrete strength seems largely to have 
been overlooked. The use of the transverse beam 
test as а measure of resistance may, perhaps, have 
other applications than in the control of highway 
operations. This test, expressed as a modulus of 
rupture, is, it is true, essentially governed by tensile 
resistance ; а high flexure modulus may on occasion 
be quite consistent with poor compression results, 
but with reasonably good concrete and uniform 
working conditions the compressive resistance may 
be expected to vary as the modulus, with deviations 
not quite so extreme as those suggested by the 
writers quoted. Some further study in this direction 
might disclose the suitability of the transverse test 
for controlling work of a constructive character. 

It may be that field control will ultimately be 
found to consist largely in control, i.e., training 
and supervision, of the labour element. The niceties 
of laboratory work are not to be expected from the 
average labour personnel. That poor results have 
in the past been not infrequently evident, has 
probably been greatly due to the neglect of known 
principles, as by the use of sloppy mixtures, largely 
influenced, no doubt, by the cost of labour, or in 
placing dry concrete, with the need there then is 
for careful rodding. But economy іп cost—or 
otherwise—does not end with chuting the concrete 
into forms; the history of failures makes this 
sufficiently clear. Хо refinements based on labora- 
tory work, or any system of field control, will be 
productive of reliable resulta unless there be in the 
conduct of the work, continuous and painstaking 
effort. A feature of concrete construction, by which 
is meant more particularly concrete reinforced, is 
that through the whole process, from design to 
curing, there must be sound work, with this pecu- 
liarity: that, when complete, examination of the 
finished work is of necessity superficial and uncon- 
vincing, except in the case when, too late, serious 
faults are disclosed. 


Messrs, STEWART AND LLOYDS’ WELFARE ORGANISA- 
TION.—We received recently from Messrs. Stewart and 
Lloyds, Limited, 41. Oswald-street, Glasgow, C.1, a copy 
of & publication giving an account of recent develop- 
ments in the works of the firm, and devoting much space 
to information relating to the welare activities of the 
company. Illustrated descriptions are given of the 
Stewart Institute, Coatbridge, of Garfin Hall, Lanark. 
shire, and of Mossend, Coombs Wood, and other recrea- 
tive and social institutes founded for the benefit of 
employees. The highly-suecessful employees! share. 
holding scheme instituted in 1924, іч also fully explained. 
In order to promote good feeling in the firm, а сору of 
the publication has been presented to each employee. 


MESSRS. METROPOLITAN-VICKERS 
ELECTRICAL COMPANY, LIMITED. 
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CoNTINUING our account of the foundries we 
now come to the foundry for brass and other 
non-ferrous metals, which is a separate unit. It 
occupies 160 ft. of the north end of west bay 
and of the adjoining span between it and No. 1 
Foundry, which latter gives it a total width of 
136 ft. біп. A view, looking north, is given in 
Fig. 30 on page 136. It will be seen that the centre 
bay is served by an overhead travelling crane and 
two jib cranes. The former has a capacity of 3 
tons, the latter of 2 tons; all are hand operated. 
The work undertaken is very varied, the weights of 
the castings produced ranging from } 02. to 30 cwt. 
Such a range as this involves the use of more than 
one method, as green sand and dry sand floor mould- 
ing shown in Fig. 30 and the bench moulding in 
Fig. 31 attest. There are 36 moulding machines, 
and an important section is devoted to die casting. 
The metals and alloys handled are about thirty in 
number and include aluminium, aluminium-bronze, 
phosphor-bronze, manganese bronze, and several 
gunmetals and brasses. Extraction pump castings 
and impellers form a considerable feature of the 
foundry production, as does the lining with white 
metal of bearings, which may be anything up to 28 in. 
in diameter. Oil sand cores are largely used in the 
brass foundry. The sand is mixed in a rotary mill. 
and the cores are dried in two semi-circular stoves 
and a brick oven, 18 ft. by 10 ft., all of which 
are coke fired. The metal is melted in ten furnaces, 
of which five are of the usual pit type, with crucibles. 
These are coke-fired with forced draught, four are 
of 150 lb. capacity each and the fifth is of 300 Ib. 
capacity. These furnaces are seen towards the 
right hand of Fig. 32, the air pipes for the forced 
draught being clearly shown. The air is supplied 
by a large Roots blower and two smaller blowers 
which latter are used alone when the foundry is 
not working to its full capacity. The blowers are 
driven by 1-10 h.p. and 2-20 h.p. induction motors. 
To the left of this figure is seen an example of the 
other five furnaces, which are of the Charlier type 
and are oil fired. These have a capacity of 600 lb., 
and three of them are employed in the ordinary 
work of the brass foundry. Of the remaining two, 
one is reserved exclusively for bearing metals and 
the other for aluminium. 

The castings are cleaned by several methods. The 
equipment includes shears, saw, band saws, rumbler, 
sand blast apparatus and six pairs of emery-wheel 
grinders. These last are fitted with. a Sturtevant 
dust extractor and fan. All this machinery, with 
the exception of the sand blast apparatus, which 
has а separate 10 h.p. motor, is driven from overhead 
shafting by a 20 h.p. induction motor. An ex- 
hauster fan driven by a 30 h.p. motor is placed on a 
platform outside the building and used for 
ventilation. 

The die casting shop is shown in Fig. 18above. The 
metals used are chiefly aluminium bronze and white- 
metal alloys, the latter being pressure cast. The 
parts made range in weight from + ог. to 2 lb., and 
are produced in great variety for such details as 
brush holders and contactor tips. Typical examples 
are shown in Figs. 19 to 22. The metal is melted in 
5-100 Ib. coke-fired crucible furnaces which are seen 
in the background of Fig. 18. The moulds used are 
shown on the tables near the furnaces. They are of 
cast iron with steel plugs for the cores. The cast- 
ings are made within limits of accuracy of + 0:005 
in., and in some instances receive no subsequent 
machining. 

Adjoining the main building at the north-east 
corner of the brass foundry is an annexe allocated 
to the recovery of non-ferrous scrap from the 
machine shops, turnings, punchings and so forth. 
This scrap may be copper, bronze, phosphor-bronze, 
manganese-bronze, gun-metal, aluminium, alu- 
minium alloys, or other non-ferrous metal, but it is 
naturally often mixed with turnings or other frag- 
ments of steel and iron. These are removed by the 


two magnetic separators shown in Fig. 33 on page 
136, which gives а view of the scrap-recovery 


house. As will be seen, one machine is of the drum 
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Figs. 19 то 22. EXAMPLES or СовЕр Brass DIx-CASTINOs. 


type and the other of the staircase type, both are 
driven through an overhead shaft and belting by 
а 3 h.p. induction motor. 
from the machines in the shops special precautions 
are taken to keep the various alloys separate, so 


In collecting the scrap 


that, as the furnace losses are known, the whole 
process of mixing, melting and bringing up to speci- 
fication any one metal or alloy from the recovered 
всгар can be completed without involving more than 
one melt. 'The melting furnace is situated in the 
die-casting shop, a corner of it being visible at the 
right-hand side of Fig. 18. It is of the rever- 
beratory type, is oil fired, and has a capacity of 
2 tons. | 

Ав regards Ше supply of raw materials, the foun- 
dries are in close touch with the research depart- 
ment, а whole-time liaison officer being maintained 
between the two. Each incoming consignment of 
pig-iron, copper, aluminium, zinc, tin, ог lead is 
allocated a serial number and is subjected to chemical 
analysis, so that the foundry metallurgist has an 


Fic. 22. 


accurate record of the materials from which his 
mixtures may be obtained. These, when cast, are 
checked by a daily test for chemical, physical, and 
electrical and magnetic properties, as well as to 
determine the amount of contraction. This proce- 
dure is extended to the individual larger castings, 
which are always further provided with a test bar. 
The records of the tests are tabulated and filed, and 
а check is not only kept on the quality, but the 
history of any particular casting in service 15 
known and available. 'The indirect materials are. 
similarly, closely watched. Sand, for instance. 18 
tested for green bond, refractoriness. fineness, 
permeability, and so forth. Coke, plumbago, 
blacking, core-oil, limestone, and other foundry 
requirements are all tested. Fig. 23 on page 123, 
shows the ferrous metals analysis bench in the 
research laboratory, while Fig. 24 gives а view of 
the mechanical test room. The apparatus here 
includes two Olsen and one Avery testing machine. 
These have each a capacity of from 0 to 100,000 Ib. 
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Не. 24. MECHANICAL TESTING DEPARTMENT IN RESEARCH LABORATORY. 


in tension, shearing, compression, and bending 
testa. Other machines are provided for tests 
involving impact, repeated impact, fatigue, growth, 
torsion, and hardness. There is further, apparatus 
for the microscopic and macroscopic examination 
of metals, Particularly non-ferrous alloys, with a 
dark. wom for projection purposes, and an X-ray 
apparatus. These laboratories are kept busy with 
tests on castings, so that the work of the foundry 
в kept at а constant level as regards quality. 
ne activities of the laboratories are not. how- 
The limited to this more or less routine work. 
е search for improvement in alloys is continually 
0 on, and many of the firm's own developed 
| оуз аге used for castings needing special properties. 
in instance of such work is a new aluminium- 
10 alloy, which has been named the M. V. C. 
pA It is light, non-corrodible, and has a tensile 
oe of 10 to 11 tons per square inch, with an 
a eee of 6 per cent. and a specific gravity of 
| n js alloy has been approved by the British 
Yo „У Юг use under Materials Specification 
Р е list of the alloys produced, with their 
om guishing marks, and showing the chemical 
pro doge and the physical and electrical 
for 1 18 supplied to the engineers responsible 
rib ign, who are thus enabled to make a precise 
pati of а metal suitable for their needs in any 
xe г instance. Special attention is paid to 
ano + samples of each mixture being 
ihe maion chemically and microscopically before 
The ue 18 passed to the machine shops for use. 
uty of this last investigation is strikingly 


demonstrated by Figs. 25 and 26. The first of these 
shows the microstructure of a white bearing metal 
correctly melted and poured, the second shows a 
similar metal which has been “ burnt" and is, 
in consequence, not suitable for service, though 
on а chemical analysis alone it would have been 
considered satisfactory. 

We cannot conclude our account of the foundries 
without some reference to the way in which they 
are administered with regard to foundry costs. 
These invariably present difficulties, which are 
accentuated in a large shop turning out many 
different classes of castings. In the foundry now 
under consideration, the problems involved in 
obtaining accurate costs have had, and still receive, 
very careful attention. One practice that has been 
followed for a number of years is to strike, at 
periods of four weeks, a balance sheet. Of this 
we give an example in the table on page 124, in 
the expectation that a consideration of it may 
prove of service to foundry managers and others 
interested in the question of the costs of рго- 
duction. It is found very useful by the firm, 
not, of course, in an isolated case such as this is 
but when used in a series. "The figures are typical 
rather than actual, and the different practice in 
some foundries as to the proportion of labour and 
material charted direct and what is charged to 
overhead expenses must be taken into account. 
The scheme may, therefore, need some alteration in 
detail ; nevertheless, it shows а practical method of 
dealing with what is generally a troublesome matter. 
It may be pointed out here that the major part of 
the work done in the foundry is piece-work. 


Fic. 25. Sounp Warre Bearwa METAL. 


x 150. 


Кто. 26. OvERHEATED WHITE BEARING METAL. 
x 150. 


The supply of raw materials to the foundries having 
been considered, that other foundry necessity, 
patterns, now demands attention. There are two 
pattern shops occupying the ground floor of the 
middle of a long building in line with the main bay of 
Хо. 2 iron foundry. Each shop is 128 ft. long, with a 
width of 76 ft. 6 in. and a height of 19 ft. 3 in. One 
is used for the production of small and medium- 
sized patterns, and in the other, of which а photo- 
graph is reproduced in Fig. 27, on page 124, the large 
framed patterns are made. Towards the right hand 
of the figure is shown an example of such a pattern, 
e.g., for a condenser end similar to that of which 
the loam core and casting are illustrated by Figs. 12 
and 13, page 67 ante. In the foreground is a solid 
pattern, undergoing renovation, of the top half of a 
turbine cylinder, the casting from a pattern of this 
kind being shown in Fig. 14, page 76 ante. The 
number of patterns handled ina year is commenaur- 
ate with the size of the foundry, over 13,000 patterns 
having been either made or repaired during last year. 
From what has been said of the foundry producta it 
will be realised that the range also of patterns is 
both wide and varied, and sometimes they are very 
complex. A practice followed in difficult cases is to 
make small preliminary models, in order to assist 
in determining not only the most economical 
construction of the actual pattern, but also ав an 
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aid to visualising the coreing and moulding 
operations. 

For the smaller moulds, made from moulding 
machines, & considerable amount of plate pattern- 
making is done. In the case of very small castings 
many patterns are made of metal, the north- 
western corner of the small pattern shop being 
partitioned off as а small machine shop апа 
provided with suitable lathes, shapers, milling 
machines, &c. As regards wood-working machines, 
these number about thirty. They are of standard 
types and, as such, do not need special comment, 
perhaps the most notable being a universal wood- 
milling machine on which the work can be moved 
in any direction. The remainder of the machines 
consist of lathes, planers, drills, sanders, millers, and 
band and circular saws, &c. Dust and shavings 
are removed by an exhaust fan through an overhead |. 
system of pipes having openings at each machine, 
and also at regular intervals along the floor. The 
large system of pipes visible in the figure is used for 
ventilation and warming, and keeps the shop at an 
even temperature. The sprinkler system may be 
noticed on the ceiling, and for additional fire pro- 
tection a large number of sand buckets are arranged 
in readily accessible positions. 

The same methods of temperature regulation and 
fire protection as above mentioned, are applied to 
the pattern stores, the main part of which, it will be 
remembered, is situated in one of the spans of the 
large foundry building. Other similar but smaller 
stores lie to the south of the pattern shops in the 
same buildings as them, whilst some of the larger 
patterns are kept in the open air, and others again in 
a detached shed 160 ft. long lying to the east of the 
pattern shops, in which also the timber is stored. 
The various pattern stores are sectionalised, all 
patterns being stored in order, numbered, and card 
indexed, so that any pattern may be obtained rapidly 
and with certainty. The movement of patterns to 
and from the pattern stores and foundries is con- 
trolled by а complete system of checking. On 
leaving the stores, a tag is attached to each pattern 


showing the number of pieces of which it consists, Total. n 

what core-boxes are required, the date by which the A TEE eie 555 Cost. ot Output. 

casting is wanted and other particulars. This ќар | “Brought forward. PE" 

remains with the pattern during moulding and J!. 8 

casting. until the casting is sent to the stores or shop, | aur core єз 2 6 

and the pattern returned to the pattern stores. Overhead expenses. 507 3 9 ИН с 
Still dealing with partly-worked materials. we Work don unfinished moulds ка 

come to the forge. This is housed іп 192 ft. of ur о. 

the north end of а large building, the position of Шын ME 1005 8 4 — 

which has already been indicated in our opening J 

article, and which in cross-section is identical with "HORN | 

the building forming No. iron foundry, Ша is it con- Labour - £100 0 0 — 0-026 

sists of a main shop 63 ft. high to Ше eaves, with Overhead expenses 150 0 0 — 0-039 

lower flanking aisles, and having a total width of Мона "T B о 

170 ft. Though the building itself is on the same scale Overhead expenses 82 5 0 — 0-021 

as the foundry, the work done in it does not corres- трак анта fos Tunecs EE M CES 

pond to the foundry output іп so far as the heavy]  Core-making — .. .. £631 3 4 = 0-163 

forgings complementary to the big turbine castings Tetting z Ene d = o 

are concerned, as these forgings are purchased 4,180 4 6 

from outside firms. At the same time, it shares Actual factory overhead charges .. . 5,206 17 3 1-347 

the characteristic of variety with the foundry. | Material charges— ОР" 

The work done involves the bending and] Scrap ан 431 2 6 

joining of angles, and rings of various section, нај 98 i В 

general forging, bolt-making, drop forging, and|  Plumbago 45 5 0 

acetylene welding, and the equipment of the shop] ОШ. с, 29 3-4 

is, in consequence, of a somewhat heterogenous 4070 10 1 1-054 

nature, as an examination of Fig. 28, on page 125, Balance (profit for June) .. . 274 1 7 

which is à general view of one part of the forge Totals £19,154 9 2 3.581 

will show. аса 
Perhaps the five hammers for drop-forgings are WEIGHT OF OUTPUT. M 

7 most pe 8 5 Castings shipped іп June 899,001 

cally operated, . i 

2 toni. Клоп is provided with its own oil-fired RRR 224,112 

furnace, and the battery is furnished with | Total .. . 1,123,113 

a double-ended trimming press. Some examples | Less castings in stock at end of May 196,098 

of the work turned out by this plant are shown | Net weight produced in June 927,015 


in Fig. 29, on page 125. For making the parts 
for frames and air coolers, the machines comprise 
four cold saws, one guillotine shears. four large 
hand-operated shears, and a pair of bending and 
straightening rolls. Angles and rings, of the latter 
of which there is а wide variety, are bent in a four- 
roll bending machine. There are the usual face plates 
and a large oil-fired furnace for this work also. 
Brackets are bent іп a pneumatic riveter, and а 
special bending machine and furnace is used for 


making meter magnets. Four tables for frame 
building ала acetylene welding complete the equip- 
ment of this part of the forge. 

The bolt plant consists of & double-ended bolt 
header, а bolt machine, а pair of cropping shears, 
and a trimming press. The hammer equipment, as 
may be inferred from our remarks concerning the 
larger forgings, comprises no tools remarkable for 
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THE METROPOLITAN-VICKERS WORKS, MANCHESTER. 


Ес. 27. SourH PATTERN SHOP, FOR LARGE PATTERNS. 


IRON FOUNDRY STATEMENT—JUNE 30, 1920. 


Details. Value. 
E к. а. 
Castings ватре іп June .. У . 13,366 16 6 
Work іп hand at end of June— | 
Carried forward 
Castings in stock ЕР ЕЕ ES 3,922 12 2 
Work on unfinished cores— 
СЕ » ар | E : 6 
verhead expense .. 
ji 745 6 3 
Work on unfinished moulds— 
verhead e NN 5 
SIRERE 878 6 8 
Foundry equipment 241 7 7 
Totals . £19,154 9 2 
AVERAGE Созт (PENCE PER POUND). 
: May. June. 
^ Ib. lb. 
Net weight produced : . 863,144 927,015 
-4. 4. 
Labour .. wee 2% 1:203 1:120 
Overhead expense | 1:521 1-407 
Material.. is 1.044 1:054 
Total cost рег 1b. (d). 3-768 3-581 


— 
— — 


size. The largest steam hammer is one ton, and there 
are four smaller steam hammers. In addition, there 
аге two pneumatic hammers, the air pumps for which 
are electrically driven, and one Bradley tilt hammer. 
There are, of course, numerous smiths’ hearths and 
heating furnaces, and the miscellaneous machinery 
for general work includes two Ryder forging machines 
two hot saws with adjoining oil-fired furnaces, 8 
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Кто. 28. MAIN AISLE or Ковак, LookiNa SouTH-WrsT. 


Fig. 29. TypicaL EXAMPLES OF Drop FOoRGINGS. 


requirements are met by 26 A. C. induction motors, 
of a total of 374 horse power, and varying in 
individua] capacity from 1% horse power to 30 
horse power. 

For handling the work the shop is provided with 
nine hand-operated jib cranes capable of handling 
do up to 2 tons each. The artificial lighting is 
A by high candle power incandescent lamps. 
АЕ with the foundry, the research department keeps 
ш touch with the forge, all bars, &c., being subjected 

ysis and mechanical tests. 
(To be continued.) 


hydraulic bender, drilling machines, &c. The power 
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GRAIN TraFFic—During the navigation 
27, the grain elevators аб Port Colborne, 
Lake Erie entrance of the Welland Canal, 
026,603 bushels of grain. This із a record total. 


THE IMPROVEMENT OF THE RIVER 
ST. LAWRENCE. 


By E. W. LANE, M. Au. Soc. C. E. 
(Concluded from page 116.) 


Тһе Soulanges Section. — Several plans were 
studied for the improvement of the Soulanges 
section. Тһе one recommended by the board is а 
combined navigation and power development 
scheme, with an initial installation of 404,000 h.p. 
and provision for gradual extension to the full 
capacity of this section of the river. The plan for 
the improvement comprising the first step are shown 
in Fig. 5 on page 126. For navigation around the 
Coteau Rapids, a canal with a low lift lock is proposed 
on the north side of the river. At the head of Cedars 
Rapids, a dam is to be located at which the initial 


power installation will be placed. This dam will 
submerge the Coteau Rapids, but in order to allow 
for the passage of floods without too great backing 
up of the level of Lake St. Francis, or necessitating 
too large a lowering of the headwater at the power 
plant, considerable excavation is planned to 
increase the flow capacity through the rapids. 
Sufficient water for the present 200,000-h.p. plant 
of the Cedars Rapids Power Company will be 
discharged into its headrace through gates in the 
dam. 

After leaving the low lock at the foot of the Coteau 
Rapids, the navigation channel passes through the 
pool caused by the dam to the north end of the 
structure, where it enters an excavated canal about 
five miles long and, after passing through a guard 
gate and two locks, reaches Lake St. Louis. The 
second step of the power development is the installa- 
tion of a 500,000-h.p. power plant just south of the 
lower lock, which is to be supplied with water 
through a headrace formed by the enlargement of 
the navigation canal. The last step in the power 
development is a dam at the foot of the section 
which will back water up to the dam proposed in 
the initial development. At this dam, 974,000 h.p. 
will be developed. This step will drown out the 
present Cedars Rapids plant, which by that time will 
be practically obsolete. 

The estimated cost of the three steps of the plan 
recommended is as follows :— 


£ 
First part, with full turbine installation 21,000,000 
Second part... ss Tae Кан Iis 8,000,000 
Third part Pus ЕА 


Another plan which will give а greater amount 
of open river navigation is mentioned by the Board 
as meriting serious consideration. 16 consists of 
two dams located substantially as in the scheme 
previously described. The lower dam, however, 
would be higher &nd the head at the upper dam 
reduced. Тһе present Cedars Rapids power plant 
would be reconstructed to accommodate the rise 
in both headwater and tailwater. The navigation 
would pass through а canal around the Coteau 
Rapids in the same manner as for the recommended 
plan. It would then pass through the pool formed 
by the upper dam, thence through a short canal 
and lock to the pool of the lower dam, then through 
the open water of this pool to а lock at the lower 
dam which would discharge into deep water in 
Lake St. Louis. Тһе total cost of this scheme 
exclusive of interest charges is about 2,300,0001. less 
than the recommended plan, but since the initial 
investment is greater, it is believed the interest 
charges saved by the delayed construction of the 
second and third steps of the recommended plan 
will more than offset this saving in construction 
cost. 

Plans for improvement without power develop- 
ment by means of eanals on both sides of the river 
were worked out, the one on the south side being 
substantially that recommended in the engineers' 
report of 1920. Тһе cost estimate for this canal is 
6,900,000/. 

If arrangements cannot be made by which 
power interests bear а fair part of the initial cost 
of the scheme recommended by the Joint Board, 


the Canadian section favoured the construction of 


the lateral canal on the south side of the river. 
The United States section believed that the require- 
ments of navigation will eventually demand open 
water navigation and, therefore, they favoured the 
construction of the recommended plan with power 
houses but without machinery installed, or the plan 
for а lateral channel on the north side which can later 
be incorporated in the recommended plan with but 
little loss, rather than the canal on the south side 
which will be practically abandoned when open water 
navigation is provided. 

The Lachine Rapids Section.—The improvement 
recommended by the Board for the Lachine section 
does not contemplate the development of power as 
part of the original installation. The plan provides 
а navigation canal along the north side of the river, 
since the excavation necessary in the river channel 
to reduce velocities sufficiently for safe navigation 
is too extensive, and property damage which would 
result from a material raising of water levels would be 
too great. This canal is 11 miles long and contains 


13,000,000 | 
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three locks апа а guard gate, located ав shown іп 
Fig. 6. To reduce excavation in the upper end of 
the canal and in Lake St. Louis, а system of control 
works will be built near the head of the Lachine 
Rapids which will keep а constant level in the lake. 
These works will be so designed that they can be 
later incorporated in the plan for power development. 
This structure would back water from Lake St. 
Louis up into the Lake of the Two Mountains, and 
auxiliary control works are necessary on two of the 
outlets of this lake which lead to the St. Lawrence 
below Montreal in order to prevent a large proportion 
of the outflow of the lake from passing through these 
rivers. The cost of the canal and control works for 
this section of the waterway was estimated at 
11,000,000;. 

The plan for Ше improvement of Ше Lachine 
section recommended by Messrs. Boden and Wooten 
in 1920 was similar to this plan except that in their 
plan the canal passed through the outskirts of the 
city of Montreal, and the construction of control 
works was to be postponed until it was desired to 
increase the navigable depth of the canal from 25 ft. 
to 30 ft. Since much of the land along the route 
recommended by them is already being rapidly 
built up by the growth of the city, and since con- 
siderable interruption of traffic both on the canal 
and in the city streets would result at the bridges 
across the canal which would be necessary, the 
Joint Board believed the canal along the river edge 
preferable. 

In order to develop the power in this section of 
the St. Lawrence, it is necessary to enlarge the 
channel to reduce velocities sufficiently to prevent 
ice gorging. The developing can best be done in 
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two steps. The first step contemplates the con- 
struction of a deep concrete lined channel on the south 
bank of the river leading from Lake St. Louis to 
the foot of the Lachine Rapids, carrying a flow of 
120,000 cub. ft. per second, and discharging through 
& power house at which 391,000 h.p. could be 
developed. 

The construction of a control dam similar to 
that required for navigation would be necessary 
in this step to preserve the level of Lake St. Louis. 
In the second step & portion of the control works 
would be removed and a headrace constructed from 
the dam to & power-house, beside that built in the 
first step, by placing a longitudinal wall from the 
end of the remaining part of the control works 
down the channel of the river to the power 
house. This plant would develop the remaining 
422,000 h.p. available at the Lachine Rapids. 

Improvements of the Great Lakes.—The area 
contributing water to the Great Lakes is about 
300,000 sq. miles, of which nearly 100,000 sq. miles 
is occupied by the lakes themselves. The surface 
of the lakes is so great a proportion of the total 
watershed that the fluctuations in their levels 
and outflow are relatively small. A large part 
(about 40 per cent.) of the total water reaching 
the lakes is 1086 by evaporation from the lake sur- 
faces, not infrequently for periods of a month the 
evaporation exceeding the total inflow. The mean 
net supply (total supply minus evaporation) for 8 
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month has reached over 800,000 cub. ft. per second, 
the average net supply for the months of April and 
May being in excess of 500,000 cub. ft. per second, 
and for November being less than 20,000 cub. ft. 
per second. In spite of these great fluctuations 
in supply, the difference between highest and lowest 
monthly mean levels in the sixty-six years of 
the record ranges from 3-5 ft. in Lake Superior to 
6 ft. in Lake Michigan. The average annual 
variation in level in the various lakes is from 1} to 
about 2 ft., and the greatest variation in any one 
year from 23 to about 4 ft. As a result of these 
small fluctuations the flow and surface levels in the 
rivers connecting the Great Lakes and in the 


St. Lawrence River varies very little and improve- 


ments in the many cities along the banks of the lakes 
and connecting rivers have been built close to the 
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waters edge. Great damage would, therefore, 
result from a material raising of the water surfaces. 
The navigation channels have also been built to 
conform to this small stage fluctuation, and any 
reduction in depth results in considerable losses 
to the immense shipping interests of the lakes, due 
to the decrease in the tonnage which ships can 
carry. 

Effects of the Chicago Diversion and Channel 
Enlargement.—The levels of the lakes have been 
affected by many works of man, the more important 
of which will be described in the following para- 
graphs. The outflow of Lake Superior has, for а 
number of years, been controlled by regulating 
works to prevent the levels being drawn down by 
the power companies which have diverted water 
or power at the outlet of this lake. "This regulation 
bas in general been beneficial to the levels and the 
power development of Lake Superior, and only 
slightly detrimental to the interests on the other 
lakes. 

Another cause of change in levels in the Great 
Lakes is the diversion of water from the St. Lawrence 
watershed by the Chicago Sanitary District. In 
order to explain the significance of this diversion 
it wil be necessary to enlarge somewhat on the 
information given in the report of the Joint Board. 
The city of Chicago is located near the south end 
of Lake Michigan. With adjacent suburbs, it 
has а population of about 3,500,000. Чће only 
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practicable source of water supply is Lake Michigan, 
but the lake was also the only practical outlet for 
the city's sewerage. In 1885 the pollution of 
the city water by sewage was rapidly becoming а 
menace to the health of the community and the 
city of Chicago, combined with the surrounding 
Suburbs to solve the problem of excavating what is 
now known as the Chicago Drainage canal. Тһе 
canal extends from the Chicago River, a small 
stream into which most of the city's sewage dis- 
charges, through а low divide into a tributary 
of the Mississippi River. It was completed in 1900, 


The depth to which it was excavated was sufficient 
to deflect not only the flow of the Chicago River 
from Lake Michigan but also to draw from the lake 
itself at times as much as 10,000 cub. ft. of water 
per second with which to dilute the sewage. 
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This large diversion of water caused a lowering of 
the levels of all the Great Lakes except Lake Superior 
and of the entire length of the St. Lawrence River. 
Since the depression of the levels of the lakes 
causes а lowering of the surface of the interconnec- 
ting rivers and thus a decrease in their carrying 
capacity, a constant diversion such as that of 
Chicago lowers the lakes until it causes & decrease 
in the capacity of the outlet equal to the amount 
of diversion, after which no further lowering results. 
The depression of Ше surface levels of the Great 
Lakes due to the deflection of the flow from the 
watershed through the Chicago Drainage Canal has 
been 0-4 to 0:5 ft. 

In spite of the fact that the lowering of the levels 
caused great damage to the immense shipping of 
the lakes, an International body of water, and on 
parts of the St. Lawrence River lying wholly within 
Canada, & foreign country, decreased considerably 
the water power resources of this foreign country, and 
added to the flood menace of the Mississippi River; 
the authorities responsible for the diversion secured 
no authority from che United States government, 
but maintained that the control was vested in the 
State of Illinois, by which they had been properly 
authorised. As soon as the lowering of levels due 
to the diversion became effective, great opposition 
arose, and led to one of the greatest legal controver- 
sies in the history of the United States. А decision 
of the United States Supreme Court established the 
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right of the national government to control this 
diversion, and authority was granted for a diversion 
044,167 cub. ft. per second. This limitation, how- 
ever, was ignored by those in charge of the diversion 
canal, and enlargements were made as the local 
conditions made them desirable. As а result of the 
high-handed methods used and lack of tact in the 
handling of the situation on the part of those in 
charge of the canal, the diversion at Chicago has 
been held responsible for а much greater effect than 
it really produces. As а result of unprecedentedly 
small rainfall, culminating in 1925, the lakes 
reached record low stages, and а great demand arose 
that this diversion be greatly reduced or stopped 
altogether. Suit was brought by а number of the 
States to restrain the Chicago Sanitary District from 
any diversion, and this case is still before the United 
States Supreme Court. It is obvious that to make 
any reduction of flow of the canal before arrange- 
ments were made to take care of the sewage would 
cause a grave menace in those communities which 
are dependent on Lake Michigan for their water 
supply. А temporary permit to take an average of 
8,500 sec. ft. from the Јаке was therefore granted 
the Sanitary District on condition that they should 
build certain sewage control works and meter their 
water supply, which ran over 200 gallons per capita. 

Another cause of the lowering of the levels of the 
lakes was the change of outlet capacity in the St. Clair 
River, the outlet of Lakes Michigan and Huron, 
which are essentially a single lake. Between 1890 
and 1900 this enlargement lowered these lakes about 
0:34 ft., but the cause of this increased discharge 
capacity is not established. From 1900 to 1908 no 
change took place, but between 1908 and 1925 the 
capacity was further enlarged to the extent of 
0-38 ft. lowering, due to the excavation of gravel 
for commercial purposes in the narrow sections of 
the river where it leaves Lake Huron. А number of 
other diversions, made in the interests of navigation, 
affect the levels of the lakes slightly. Table I is a 
summary of all these effects. 


TaBLe I.— Effect of Diversions on Lake Levels. 


Amount | Effect, in Feet, on Levels. 
“рп 
' gion in 
Cause. Cubic Michigan 
Second. ! Huron. 
Authorised diveraiona Ж | 
Chicago Sanitary dis- 
trict e __--| 8,500 |-0-5 |-04 | —O-4 
Power diversions, Wel- 
land Canal. 2,050 |—0-025| — 0-1 | —0-0 
All present diversions | 
and outlet changes—- 
Chicago sanitary Dis- | 
trict J 8.660 1-05 | —O-4 | -04 
Welland Canal 3100 |— 0-04 | — 015 0-0 
„Plack Rock Сапа) .. 1,000 — 0:01 | — 0:05| 0-0 
Changes in St.Clair River 
outlet — 
Prior to 1908 " — — 0:3 = n 
Subsequent to 1908 -- - 0:3 Eg pa 
Gut dam » 25 — = = TO 
Total . — — 1.15 | — 0:6• 9-0 
J у а MSN MEER dM NEN 


of us the opening of the new Welland Ship Canal the lowering 
е level of Lake Erie will be increased to 0-7 ft. 


Methods of Improving Lake Levels.—The dele- 
terious effects of these diversions, as far as they 
affect navigation interests on the Great Lakes, could 

Temoved by the construction of control works in 
the rivers between the lakes. These works could be 
in the form о fixed dams or submerged weirs in the 
outlet channels, or of movable dams or gates with 
Which the flow of the streams could be regulated. 
„ог convenience, the former are referred to as 

Compensation works,” and the latter as “ regula- 
tion works.“ 

When Compensation works are installed, they 
3 an obstruction, the water held back raises the 
evels of the lakes above sufficiently to force the 
“ame quantity of water past the obstructions аз 
мре: have been discharged if no works were built. 
А е final effect, of compensation works is therefore 

raise both high and low stages in the lakes by the 
т кыы, without causing а change of discharge 
Б streams. Regulation works, оп the other 
Toug control water levela by increasing or reducing 
16 outflow from the lakes and thus raising Or 


Owering the levels in the lakes. 
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Possibilities of Regulation Works.—The possibili- 
ties of regulation, as applied to the Great Lakes, are 
severely limited by the necessity of providing 
sufficient flow in the outlet channels to take care of 
the navigation interests in these streams, and by 
the small range through which it is possible to vary 
the lake levels without serious damage to riparian 
interests. 

The interests to be benefitted by lake regulation 
are navigation and power development. At the 
present time, navigation is considerably the more 
important, but the value of power is likely to 
increase rapidly. A scheme of regulation was 
worked out to give the maximum safe lake levels 
with a slight increase in the minimum flow at 
Niagara Falls and in the St. Lawrence River. This 
programme would have decreased the range of 
fluctuation of lake levels by the amounts shown 
in Table П. 

This decrease in stage range represents the 
increase in depth available to navigation, since the 
maximum stages reached with regulation could be 
held up to the maximum levels reached in the 
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unregulated condition, and the increased depth 
available to navigation in low-water periods would 
then be the difference between the regulated and 
unregulated conditions. The cost of the regulation 
works necessary to secure this gain in navigable 
depth is 7,500,000/., but the same increase could 


TaBLE II.—Range of Stages of the Great Lakes, with and 
without Regulation. 


Range of Range in 
Lakes Lakes да Stage И not ft quist ion: 
| Regulated. Regulated. 
Feet. 

Superior .. - 2:4 2:8 0:4 
Michigan- Huron. 2.4 3.5. 1.1 
Епе 2% 26 2.8 3-3 0-5 
Ошагіо 2.8 4-2 1:4 


be secured by the excavation of deeper channels 
at a cost of 2,700,000/. Regulation for the benefit 
of navigation is therefore not economical. 

A study was made also to determine what benefits 
could be secured for power development by regula- 
tion works. А small increase in the amount of 
primary power (power available 100 per cent. of 
the time) could be made, but no system was found 
which would increase the total available power of 
plants with generating capacity equal to the mean 
flow of the stream. In other words, the increase in 
primary power was at the expense of an equal 
or greater amount of secondary power. Тһе value 
of the regulation to power would therefore depend 
on the relative values of primary and secondary 
power, апа the recent tendency is toward these 
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values becoming nearly the same. А large part 
of the benefit to power obtainable by the regulation 
of all the lakes can be obtained by the regulation of 
Lake Ontario only, and the control of this lake is а 
necessary part of the scheme proposed for improve- 
ment of the St. Lawrence River. In any case, no 
benefit to power would result until the demand 
equals the output possible with the minimum flow 
of the unregulated river. Since this condition will 
not be reached for а considerable period, no imme- 
diate benefit of regulation to power is possible. 
Still another reason making it inadvisable to control 
the lake levels is that to а large extent the interests 
of power and navigation conflict, since the optimum 
condition for power is а steady flow, necessitating, 
with varying supply, a fluctuation of lake levels, 
while navigation is best served by steady lake 
levels, which can be accomplished only by varying 
the flow. Since the interests in navigation are 
greater in the United States and those in power are 
greater in Canada, the administration of the regula- 
tion works equitably to divide the advantages 
between the two countries would be exceedingly 
difficult. 

Improvement by Compensation Works.—The lower- 
ing of the lake levels due to diversion can be remedied 
at small cost by building compensation works in 
the Niagara and St. Clair Rivers. Fig. 7 shows that 
proposed in the Niagara River. It consists of four 
submerged dams of loose rock and a longitudinal 
cribwork contraction dyke connected to the bank 
by a rock fill weir. These works will raise the 
levels of Lake Erie 0-7 ft. and of Lakes Michigan 
and Huron 0:15 ft. In the upper end of the 
St. Clair River it is proposed to install 31 submerged 
sills of loose rock with crests 30 ft. below the water 
level. These sills would raise the levels of Lakes 
Michigan and Huron 0-85 ft., which with the effect 
of the Niagara River controls will give a total 
raising of 1 ft. The Niagara River control will 
cost 140,000/., and that in the St. Clair River 
550,000. These figures are materially below the 
cost of obtaining equivalent increase in depths by 
dredging. 

TAuLE III.—Summary of Cost, 


5 With Two- Single-Stage 
Initial Cost. | Stage Project. ProJect. 
£ £ 
st. Lawrence River— 
Thousand Island Section 230,000 230,000 
International Rapids .. 49.000,000 41,500,000 
Lake St. Francis 22 200,000 200,000 
Soulanges Section 19,000,000 19,000,000 
Lachine Section 11,000,000 11,000,000 
Total .. ne 4% 79,430,000 71,930,000 
Great Lakes Improvement : 
Compensation works 690,000 690,000 
Interlake channels, 25 
ít. .. 2% 5 8,500,000 8,500,000 
Total Уз 9,190,000 9,190,000 
Total initial im- 
provement ; 88.620.000 81.120, 000 
Final Cost, Completed i 
Project. 
Additional cost of complete 
power development  .. 55,000,000 55,000,000 
Additional cost of excava- 
ting to 30 ft. М 16,000,000 16,000,000 
Total cost .. 159,620,000 152,120,000 


Channel Deepening.—Because of the relatively 
low cost of compensation works it was found 
advisable to raise the levels as far as possible by 
these works and obtain the remainder of the 
increased depth necessary for ocean traffic by 
dredging. Тһе great damage which would result 
from raising the water levels limited the practical 
increase by compensation works to the values for 
which the works were designed. Тће additional 
cost necessary to give 25-ft. channels is 8,500,000/., 
ог a total with compensation works of 9,190,000/. 
For 27-ft. and 30-ft. channels the total estimated 
costs are 13,500, 000“. and 20,500.000/. respectively. 

Improvements іп Montreal Harbour and the 
Lower St. Lawrence.—Water levels in Montreal 
Harbour and in the river below there have been 
lowered by the diversion of water at Chicago and 
by the dredging of the river channel to provide for 
ocean navigation. This lowering has exposed the 
wooden foundations of the wharves in Montreal 
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harbour to decay and will in time necessitate their 
reconstruction. To compensate for the diversion 
at Chicago, excavation costing 570,000/. is necessary 
іп" Montreal harbour and the river below, and that 
part of the cost of reconstruction of the docks which 
is chargeable to that diversion is estimated at 
370,000/. 

Summary о) Cost.—Table ПІ on page 127 gives 
an idea of the magnitude of the cost of the initial 
instalment proposed by the Joint Board of Engineers 
and the cost of the project when channels are 
excavated to full depth and all the water power is 
developed. 


THE MACLAURIN SMOKELESS-FUEL 
PLANT AT GLASGOW. 


IT has frequently been pointed out, both by scientists 
and by commercial men, that there is а great gulf fixed 
between the successful operation in the laboratory of 
many of the processes suggested for treating coal and 
their economic employment on а large scale in industry. 
This difference is easily explicable. 16 arises not only 
from the greater size of the plant and the more onerous 
operating conditions which are thereby introduced, 
but also from the necessities of securing а reasonable 
continuity of service and of disposing of the pro- 
ducts on а paying basis. The number of processes 
which up to now have fulfilled all these conditions is 
extremely small, and this paucity will therefore make 
our description of the Maclaurin smokeless-fuel plant, 
which has been in operation at the Dalmarnock Gas 
Works of the Glasgow Corporation since October, 
1925, the more interesting. This plant was erected 
by Messrs. Blair, Campbell and McLean, Limited, of 
Govan, who are the licensees for the Maclaurin patents 
in this country, under supervision of Mr. J. W. McLusky, 
the general manager of the Gas Department. The 
general lay-out of the plant is given in Fig. 2, on the 
opposite page, while Fig. 1 is an illustration of one of the 

ucers, which is shown in section in Fig. 3. The plant 
an output of about 50 tons of smokeless fuel a day. 

The coal used is drawn from the Lanarkshire coal 
fields, the type preferred being that of which the 
coking powers and ash percentage are low; the volatile 
matter may vary from 25 to 40 per cent. The 
coal is delivered by rail, and the wagons are emptied 
by a rotary tippler on to a grid, where any very large 
pieces are broken by hand. The coal then passes to 
the boot of an elevator, whence it is conveyed to 200-ton 
coal bunkers above the smokeless-fuel plant. It next 
passes through measuring hoppers, holding about 1 ton 
each, and is then lowered into the plant via the usual 
type of producer bell, shown in Fig. 3. Тһе relative 
position of this equipment is shown at the top of Fig. 2. 
As will be seen, there is a battery of five units, each of 
which is capable of carbonising 20 tons of coal a day. 

As indicated in Fig. 3, the producer unit bears some 
resemblance to a blast furnace, though it is square and 
is raised above the ground on piers. The height from 
the charging hopper to the discharging chutes is 36 ft., 
and the internal width, at the widest point, is 8 ft. A 
centre wall, near where the air ports enter, divides the 
producer into two equal-sized chambers, while higher 
up are an oil trap and a gas and oil outlet, the purpose 
of which will be explained later. The coke, after cooling, 
is discharged through chutes at the bottom of the 
producer. 

When starting for the first time, the producer is 
filled up to a little above the air ports with ashes, and 
wood is inserted through the inspection doors, which are 
provided at this point. When the wood is properly 
ignited, the producer is filled with coke, the air blast 
being kept on continuously. As soon as the heat 
has travelled well up the producer, sufficient ash is 
discharged to permit a ton of coal to be dropped in 
through the bell. These operations are repeated 
every hour. After 20 hours, the first charge of coal is 
approaching the combustion zone, and at from 25 to 
30 hours from the start, the first coke made from the 
coal can be withdrawn. This procedure is important 
in determining the character of the product, as it 
takes about 20 hours to raise the coal from its initial 
temperature of, say, 15 deg. C., to the coking tempera- 
ture of 715 deg. C., the rate of increase of temperature | producer and passes upward through the fuel at a 
being 35 deg. per hour. The result is that the coke| gradually decreasing temperature. Little decomposi- 
formed is of a very different nature from that obtained | tion takes place, and a highly-phenolic crude oil, instead 
in gas-works practice. It is usually much more open | of a benzenoid coal tar, is therefore obtained. This oil 
and cellular in structure than the original coal, but, | contains neither benzene, naphthalene, nor anthracene. 
as Mr. Maclaurin has pointed out, it is hardly correct | There is not much petrol in it, but it includes paraffin 
io term it а low-temperature coke, since it has been| and paraffin wax, olefines, aromatic compounds and 
heated well above 600 deg. C. and has lost all its basic bodies, together with phenols of known and un- 
volatile matter, with the exception of from 3 to 4 рег | known constitution. The boiling point of this crude oil is 
cent. If the making temperature has not been too | rather high, and a great deal of it is therefore condensed 
high, however, the coke ignites quite readily, apparently | on the cold fuel in the upper part of the producer. It 
owing to Ив porosity. The quantity of gas made рег | із claimed that one of the reasons for the successful 
ton of coal is the principal factor in determining the | working of this plant is that provision has been made 
type of coke produced. For a make of between 25,000 | for trapping this oil, see Fig. 3, and thus preventing it 
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and 30,000 cub. ft. per боп, Ше coke is of the kind 
just described, while when more than that quantity is 
roduced the coke is grey. During certain tests with 
tch coals, which contained from 6 to 10 per cent. of 
moisture and from 30 to 35 per cent. of volatile matter, 
about 55 per cent. of smokeless fuel was obtained. 
Referring again to Fig. 2, steam is blown in at the 
discharging chutes to cool the coke before it is with- 
drawn. Ав it passes upwards into the combustion 
zone, this steam is converted into water-gas with a 
calorific value of about 300 B.Th.U. per cub. ft. The tem- 
perature in the combustion zone is maintained by air 
saturated with water vapour, which burns out a portion 
of the carbon and generates producer gas. The heat 
from this producer gas, which has a thermal value of 
150 B.Th.U., is sufficient for carbonisation purposes. 
Above the combustion zone is a second zone, where 
the fuel is at a temperature between 750 deg. and 800 
deg. C., and where ammonia is generated. Above this 
again the coal gives off oil and gas with a calorific value 
of 700 B.Th.U. to 800 B.Th.U., though the volume of 
these is relatively small. This gas mingles with the 
producer and water-gas, and after passing through 
the coal in the upper part of the producer, where 
most of the oils condense, passes down the annular 
space between the two cylinders and then through 
the seal to the coolers. The calorific value of the 
combined gases is about 240 B.Th.U., and the volume 
produced is not less than 25,000 cub. ft. per ton of 
coal. This figure is, we understand, often considerably 
exceeded in practice. 
Oil is also given off in the upper portion of the 


THE MACLAURIN SMOKELESS-FUEL PLANT. 


MESSRS. BLAIR, CAMPBELL AND McLEAN, LIMITED, ENGINEERS, GLASGOW. 


Fie. 1. THE PRODUCER. 


from running down into the hotter regions, where it 
would decompose and bind the whole mass of 
coal together. It should be mentioned that both oil 
and water collect in the trap. The oil passes under 
the inner cylinder and overflows through the gas main. 
In this way, a seal is formed. The gas is therefore pre- 
vented from taking the shorter passage, and has to pass 
through the cold fuel before leaving the plant. This 
reduces its temperature to about 70 deg. C. Little heat 
is therefore lost, as both the gas and coke leave the plant 
at comparatively low temperatures. To avoid radiation 
losses, the brickwork is made 18 in. thick, with a non- 
conducting brick on the outside, and the whole is en- 
closed in a metal casing. The guaranteed yield of oil 
is from 14 gallons to 20 gallons per ton, according to 
the coal used. 

Some ammonia is given off in the direct distillation 
of the fuel, and more is made by the steam passing 
through the high-temperature zone. This ammonia 1s 
carried forward by the gas, and is partly condensed in 
the coolers, Fig. 2, the remainder passing to the 
scrubbers. The quantity of sulphate of ammonia 
obtained varies from 17 lb. to 30 Ib. per ton of coal, 
depending on the quality used, but it is important to 
note that the crude ammonia formed differs materially 
from the ordinary gasworks liquor. It contains neither 
ferro-cyanides nor sulpho-cyanides ; on the other hand, 
a considerable proportion of polyhydric phenols is 
present. Three different pigments can be obtained 
from this liquor, one black, the second brown, and the 
third green. The last gives good shades for distempers 
when mixed with zinc oxide or lithophone. It can 
also be used as a dye, and is very similar to resorcinal 
green. 

Returning to the coke, this, on discharge from the 
producer, drop into a trolley, and is delivered into the 
110-ton coke bunkers. On its way, however, it 18 
passed through screens, so that it is graded into three 
different sizes. The bunkers are immediately above the 
railway, so that wagons can be filled direct. The 
quantity of ash in the coke naturally depends upon 
the amount of ash in the original coal, but it is not 
distributed equally over the different sizea of coke. 
With large coal of а low coking index, the large coke 18 
found to be much freer from ash than the other 
portions. This separation is not so marked in the 
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TRADE DEVELOPMENT. 


Ox the southern border of the Mediterranean Sea 
and at its junction with the Atlantic Ocean, there is 
а series of protectorates and colonies which have 
somewhat ill-defined boundaries, especially where they 
run into the great desert lands of Africa to their 
south. Being possessed of mineral resources and some 
agricultural potentialities, they may become of great 
significance in the future, but their development has 
long been retarded by international jealousies and fre- 
quent risings amongst the native populations. It is 
not necessary to go far back into the history of the 
region to understand the present position. Indeed, 
it is only intended to date the modern development 
from the year 1911, when the differences existing be- 
tween Germany, France and Italy led to a definition 
of rights. In July of that year, the German gunboat 
Panther was sent to Agadir, an Atlantic coast town in 
Morocco, as a protest against the supposed endeavours 
of the French to extend their influence. Great Britain 
intervened on the side of France, and an amicable 
settlement was effected by the recognition of Morocco 
as & French Protectorate, after concessions were agreed 
to, giving Germany territorial rights in Central Africa. 
While these negotiations were in progress, Italy declared 
war on Turkey and occupied Cyrenaica and Tripolitania. 
In 1913, Spain obtained a zone in Morocco. Adjust- 
ment of boundaries was always a difficulty, but efforts 
made in 1921 seemed likely to prove successful, and it 
appeared that pacific development might follow. That, 
however, is proving to be а long process, because of 
the economic conditions of the region and the disturb- 
ing effects of almost unending risings. Actual warfare 
started in Morocco with the Riff outbreaks, this being 
only ended by the surrender of Abdel Krim in May, 
1926, and the subjection, in the summer of the same 
year, of the area of greatest disaffection, the Тасће де 
Taza. Now that the French control has been extended 
to the political frontier of the Spanish Zone, and the 
rebellion has been brought to an end, it is of interest 
to consider what is being done for the economic 
development of the entire territory. 

Much information is now available through the 
publication, by H.M. Stationery Office at a cost of 


4s. 64. net, of а Department of Overseas Trade report 


entitled * Survey of Economic and Commercial Con- 


ditions in Morocco, Algeria, Tunisia, Tripolitania and 


Cyrenaica, 1926-1927." Naturally, each section is 


dealt with by & resident consular official, and thus no 


general author can be named. Morocco comprises three 
zones, viz., the French, the Tangier and the Spanish; 
the information on the first of these was provided 
by Sir Andrew Ryan, Н.М. Consul General at Rabat, 
and that relating to the other two was collected 
by Mr. У. L. Bond, the Acting-Consul General at 
Tangier. 

Transport is essential as a means of ensuring peaceful 
progress in any part of the world, and thus the report 
deals very largely with what has been done to extend 
and connect up the various railway systems, to improve 
roads, and to make suitable arrangements for the 
handling of cargoes at the various ports. Financial 
stringency has limited the activities, but undoubtedly 
what has been done is making for the gradual improve- 
ment and extension of trading. In the French Zone, 
transport has been improved by the opening of the 
normal-gauge line between Souk-el-Arba and Arbaoua ; 
some electrification is also in progress, and a project 
is on foot for the completion of the North African 
system between Fez and Oudjda. "The general scheme 
of road development was greatly upset by the war 
of 1925 to 1926, and the trunk road from Fez to 
Marrakesh has not yet been finished. Much other 
road-making, however, has been carried out, and 
motor transport continues to develop. Combined 
railway and car facilities between Casablanca and 
Oudjda have greatly improved communication with 
Algeria. It may be interposed that British cars are 
hardly represented on the roads, though this growing 
market, attractive to the French, Italians and Ameri- 
cans, deserves attention, as impressions created in the 
early days of road transport may prove lasting. The 
most important event that has occurred in the Tangier 
Zone in the period covered by the report, was the 
opening of the railway linking Tangier with the 
standard-gauge system of the French Protectorate, 
via the Spanish Zone. A permanent bridge is being 
built over the river Luccus, the port of Cala del 
Quemado in the bay of Alhucemas has been opened, 
and the river at Larraiche is being dredged, although 
а permanent port is not yet in contemplation. These 
are some of the features of the work in the Spanish 
Zone of Morocco. Mention has already been made 
of the Tangier-Fez Railway and its connections, but 
the funds budgeted for the link between Ceuta and 
Tetuan have been allocated to the construction of 
the port at Cala del Quemado, where port works, to 
cost about four million pesetas, are in contemplation 
to afford protection in bad weather. Road construc- 
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tion in the Spanish Zone is also being carried out on 
a comprehensive plan. 

In the section of the report dealing with Algeria. 
Mr. G. F. Churchill, H.M. Consul-General at Algiers, 
shows that there are now 2,700 miles of railways in 
that integral part of the French Republic. Here again, 
inter-connection of systems is being arranged, and 
it has been decided to link up two termini in Algeria 
and Tunisia by a line 36 miles in length. It may be 
added, that a scheme propounded in May, 1927, for 
а Trans-Saharan railway is under consideration, 
funds having been granted by the French senate 
for the thorough investigation of the possibilities 
of the project. The line suggested would extend 
from the present railhead at Colomb Bechar to the 
river Niger. Shipping, especially from Algiers and 
Oran, is making progress and the customary concen- 
tration at the better equipped ports is evident. Air 
routes, arranged by the Latécoere Company, connect 
Oran with Casablanca and Alicante. Motor transport 
is growing, but the cars are almost entirely French. 

In Tunisia, it is reported by Mr. H. de C. Harston, 
Acting Vice-Consul, the freight handled by British 
ships is decreasing, while that carried by Spanish ves- 
sels is increasing. The port of La Goulette has been 
improved and can now take vessels drawing 26 ft. of 
water. Oil reservoirs have been installed at Sfax, 
where also a further 50 acres of land has been reclaimed 
to increase the area available for the loading of phos- 
phates. The air line to France is to be improved 
and the route changed to Tunis-Ajaccio-Marseilles. 
Roads rather than railways are favoured by the 
Italian authorities in Tripolitania, and during the last 
four years some excellent main roads have been made. 
The railway system is confined to а narrow-gauge line. 
Transport in Cyrenaica is difficult. It is conducted at 
present under convoy and only on specific days, when 
the roads can be patrolled. Тһе railway system is in 
process of extension. 

The coal stoppage in 1926 caused а great dimi- 
nution in British trade in the North African protec- 
torates and colonies. Efforts are now being made to 
make up the lee-way, but this is only being done with 
great difficulty. Тһе main supplies of bar and angle 
iron come from Belgium and France, though Great 
Britain supplies most of the tin plate. In agricultural 
machinery, the French and the Americans lead, and 
the British position in the market is not very creditable. 
Motor cars and vehicles are needed everywhere, but 
Great Britain has practically nothing to show. There 
must be а good opening for our heavy commercial 
vehicles, in some parts for light vans, and almost 
everywhere for cars of about 15 h.p., with enclosed 
drive, which can be purchased at or about 300/. Great 
developments are being made in the phosphate industry, 
and it is having а marked effect on transport develop- 
ments and on national finance. Algeria has valuable 
iron, lead and zinc deposits which are being worked. 
One industry in which British enterprise and capital 
is conspicuous, is that of growing esparto grass in 
Algeria and Tunisia, and 90 per cent. of the production 
is utilised in the textile industries at home. 


SIX-ROLLER HIGH-SPEED PLANING 
AND MOULDING MACHINE FOR 
HARDWOODS. 


Тне hardwoods of the British Empire are second 
to none, but their remoteness from most of its markets 
places them under a heavy economic handicap unless 
they can be converted into more manageable form 
close to their place of origin. In Figs. 1 to 4, which 
form the subject of Plate XI, we reproduce drawings 
and photographs of a powerful machine recently de- 
veloped by Messrs. Thomas Robinson and Son, Limited, 
Rochdale, to meet the demand for a means of so hand- 
ling the hardwood timbers. It is, however, by no 
means confined to this application alone, as it can be 
used for soft woods equally well, and, for either or 
both materials, is likely to prove a useful tool in 
large planing mills, shipbuilding yards, or railway 
carriage and wagon works. It may be used for 
planing flooring, matching, skirting, sheeting, and 
heavy mouldings, and will take timber up to 16 in. 
wide and 6 in. thick. When used with circular cutter- 
blocks carrying eight high-speed steel knives, kept in 
order by the firm's truing device, it will turn out work 
at rates up to 150 ft. or 200 ft. per minute in hard 
wood, or up to 300 ft. per minute in soft wood. 

Ав will be seen from Fig. 1, the machine is а six- 
roller one, with four horizontal and two vertical 
cutter-blocks. The first bottom cutter-block follows 
the first four feed rollers, and is in turn followed by 
the first top cutter-block. Then come the side cutter- 
blocks, the second two feed rollers, and the second 
top and second bottom cutter-heads in the order 
named. One of the cutter-heads can be omitted if 
only one is desired for working the top surface of 
the timber, but, as the second one is provided with 
а removable spindle arranged to take self-centring 


moulding or profile cutter-blocks, either of the square 
or circular type, it is normally fitted. "The second 
bottom cutter-block is also, to some extent, an extra 
fitting, as it has a removable bearing permitting it to 
be changed for profile heads to carry milled bits should 
moulded work be required. АШ the cutter spindles are 
carried on very ample ball bearings enclosed in dust. 
proof housings, and each is carefully balanced at its 
working speed. Тһе frame is very substantial, and of 
particularly simple design. 
and cross ties, and has a flush bottom surface so that 
а level floor, without any pits or recesses, is all that 
is required at the top of the foundation. 


It is well stiffened Бу ribs 


The feed is effected by rollers 12 in. in diameter, 


and is controlled by а nine-speed gear box providing 
rates varying from 40 ft. per minute to 250 ft. per 
minute. This gear box is best shown in Fig. 3, but 
reference to Figs. 1 and 2 is necessary to make clear 
the nature of the drive. 
secondary shaft on which is mounted, at the back 
of the machine, a belt pulley for driving the fast-feed 
table, and, inside the frame, sprocket wheels which, 
by secondary chains, drive the centre or swing shaft 


The main chain drives a 


of each pair of rollers. Тһе chains are of steel and 


run in oil-bath gear-cases, the correct tension being 
maintained by adjustable sprockets. 
chains is clearly seen in Fig. 2. Тһе top rollers аге 
driven from the swing shaft, in both the first and second 
sets of rollers, by spur gear. 


The lead of the 


This permits their rise 
and fall, and the combination of chain and spur gear 
not only conduces to silent running, but reduces the 


number of wheels over that required in a purely 
geared drive. 
swing shaft by chains. 


The bottom rollers are driven from the 


Pressures are applied to the top rollers as follows :— 


The first two have an ingenious system by which the 


maximum leverage is afforded to the weights, while 
any excessive movement is prevented. Іп this, the 
weight lever, seen near the feed gear-box in Fig. 3, 
is suspended from the cradle attached to the weight 
rode, by chain and screw gear. Тһе rollers have а 
considerable range of vertical movement to provide 
for widely differing timber thicknesses, but by suitable 
adjustment of the quadrant, seen near the weights, 
the length of the chain can be varied so as to keep the 
lever always approximately horizontal. Тһе pressure 
on the top roller of the second set is effected by the 
handwheel-regulated spring arrangement, most promi- 
nent in Fig. 4. 

The rise апа fall of the first two bottom feed rollers 
is synchronised with that of the table before the 
first bottom cutter-head, and the adjustment for 
varying the depth of cut can be made whilst the 
machine is running to suit different qualities of timber, 
«с. Тһе horizontal slide or cradle on which the rolls 
are carried is linked with the table and has & screw 
adjustment enabling it to be raised or lowered bodily. 
At the same time, an independent wedge device under 
the bearings of each roller, also cgptrolled by screw 
adjustment, permits a relative alteration be be made 
between the levels of the rollers and the table. The 
rear table, behind the second bottom cutter-head, is also 
capable of independent vertical adjustment relative 
to the cutter-block, while, as may be gathered from 
Fig. 4, it can be swung out of the way for access to 
the cutters. It is provided with detachable steel 
plates capable of horizontal adjustment to suit the 
actual projection of the cutters, which plates can be 
renewed when worn. 


The position and mounting of the bottom cutter- 
head is well shown in Fig. 3. It carries a circular-type 
block with eight thin high-speed steel knives secured 
by wedges. Тһе cutter-head can be readily set up by 
means of a special gauge. Тһе spindle is mounted in 
а hopper-shaped frame carried on a pair of slides 
running transversely across the bed. Тһе cutter-head 
may thus be drawn out for access to the knives; 
normally it is held in place by a quick-acting screw 
cramp. А loose pulley, mounted independently on 
ball bearings, permits withdrawal of the spindle with- 
out disturbing the belting. One of the slides 15 
rounded and acts as а hinge, or pivot, relative to the 
other, which is flat and is capable of being raised or 
lowered by an eccentric. This motion provides а 
sensitive vertical adjustment for the cutter-block 
while provision is also made for levelling the slides 
transversely. А truing device, protected against dust 
when not in use, is built into the head. Тһе construc- 
tion of the pressures over the bottom head can 
seen in both Figs. 3 and 4. They are of the double- 
roller type with weighted lever, and allow for con- 
siderable variation in timber thickness. 

The first top cutter-head has a circular cutter-block 
and, like the bottom cutter-block, carries eight thin 
high-speed steel knives. The construction, as W be 
seen from the figures, is both rigid and accessible. The 
second top cutter-head may be used for moulding ог 
profiling cutter-blocks. Both cutter-heads are raised ог 
lowered bya screw at each side, which are operated 
through bevel gearing by crank handles at the front 
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of the machine. Scales are fitted to give the setting 
for the thickness of timber required. That for the 
second cutter-head is seen in Fig. 4, from which also 
the action of the raising and lowering device can be 
understood. In the case of the second top cutter-head, 
this consists of a plain slide having a direct vertical 
motion, but in that for the first cutter-head the cutter- 
block describes an аге, the spindle being carried at 
each end on what are virtually levers. The pressures 
behind the top cutter-heads are also well shown in this 
figure. They are of the weighted-slipper type with 
wooden pads, which can be shaped to suit the outline 
of the finished work and can be adjusted across the 
timber. The pads are held by clipe to facilitate quick 
changing. The pressures in front of these crossheads 
are, on the other hand, best seen in Fig. 3. They 
are of the weighted chip-breaker type with sectional 
steel shoes, readily lifted for access to the cutter-blocks. 
Fig. 3 also shows very clearly the truing device for 
the first top cutter-block. This carries an emery stick, 
by which the knives can be lightly touched, whilst 
running, to ensure evenness of cut. It can be traversed 
along the cutter. The truing devices for the side and 
кше heads are not of the straight variety, as for the 

TK top cutter-head, but аге specially adapted for 
profile work. 

ҚЫ side spindles, shownin the centre of Fig. 4, have 
Раш ends II in. in diameter, suitable for taking self- 
centring cutter-blocks. They are mounted in large ball 

rings enclosed in circular housings which are carried 
ме saddles for traverse on horizontal slides. А 
ocking device secures the housing rigidly while working. 
verti 1 are adjusted for rise and fall by means of 
fro ical Screws and spiral gearing, operated from the 
al nt of the machine. The transverse movement is 
slid operated from the front, the gear being the usual 
ac е screw. The left-hand cutter-head can be adjusted 
я ross the full width of the timber. This cutter-head has 

radial type chip-breaker with a renewable steel shoe. 
la е pressure is applied by a chain and spring. The two 

"ge spring-loaded rollers, seen immediately behind | 
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Fig. A CONCRETE IN TENSION. 
UGE LENGTH6 SECTION 373: 


the left-hand cutter-block, hold the timber firmly down 
between the side cutter-heads. Side fences are fitted 
after the first bottom cutter-heads and the side heads. 

The driving gear is shown in Figs. 1 and 2. All the 
countershafts and loose pulleys are mounted on ball 
bearings enclosed in dust-proof housings. The cutter- 
spindles have pulleys of the maximum diameter and 
self-acting belt tighteners to ensure efficient drives on 
heavy cuts. In view of the capacity of this machine, 
an automatic fast-feed table is essential if a high rate 
of output is to be obtained with a minimum amount 
of labour. The type of feeder generally supplied 
with this class of planer, consists of a table fitted with 
rollers having spiral corrugations. The timber is fed 
on to these by being placed on ап inclined.slide 
delivery table, and the boards are automatically run 
across the table up to а fence by the motion of the 
spiral rollers, and forward to two upper rollers at the 
feeding-out end. These are carried in swings and 
weighted by lever. Опе is conical and the other 
cylindrical, and both are driven by roller chains. 
They are adjustable to suit different thicknesses of 
timber and, together with а stop and a butting fence, 
ensure correct feed to the table of the planer. The 
spiral rolls are driven by belts, the whole drive being 
taken from the planing machine shaft, so that the fecd 
speed of the table is varied with the feed speed of the 
planer. Тһе former is, however, generally run 50 per 
cent. faster than the latter to give time for the boards 
to butt one after the other. 


TRIAL TRIP OF THE S. S. SEA BELLE II."—Successful 
sea trials were carried out on January 3 last, of 
the twin-screw steam yacht Sea Belle II, when а mean 
speed of 13 knots was attained. Тһе vessel has been 
built by Messrs. J. Samuel White and Company, Limited, 
of Cowes, to the order of the Crown Agents for the 
Colonies, for special service in the neighbourhood of the 
Federated Malay States. А brief description of the 
vessel will be found on page 693 of the last volume of 
ENGINEERING. 
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EXTENSOMETER FOR THE DETER- 
MINATION OF YOUNG'S MODULUS 
FOR CONCRETE. 


Ву V. С. Daves, B.Sc., А.М.Т.Месн.Е. 


IN the course of a certain research on the properties 
of concrete, the writer found it necessary to measure, as 
accurately as possible, the value of Young's modulus 
in tension for the concrete employed. Although the 
matter has been previously investigated, there seems 
singularly little detail as to the exact methods em- 
ployed, so that the problem was tackled from first 
principles. Preliminary tests showed that the ulti. 
mate strength of the concrete in tension was about 
300 1b. per square inch or under, while in order to allow 
sufficient room for the special grips used in the tests the 
gauge length was restricted to about 6 in. If we assume 
that the value of E is of the order 4-5 million lb. per 
square inch, it follows that the maximum extension at 
failure is of the order of three to six ten-thousandths 
of an inch. It will be seen then that, for а reasonably 
accurate determination of the load-extension curve 
for concrete in tension on а 6-іп. gauge length, it was 
necessary to construct an instrument able to read 
0-00001-in. extension with fair accuracy, and at the 
same time sufficiently robust to stand the violent jar 
and sudden extension of at least !.in. bound to occur 
when the specimen fractured. 

The following points were also settled as being 
necessary in the design. Тһе instrument should be 
capable of being placed on tlie specimen when the 
latter was in position in the testing machine and 
be able to take specimens up to 4j in. square. 
Previous experience on other delicate extensometers 
had shown the necesaity of being able to calibrate the 
instrument when fixed in position on the specimen. 


The method of calibration employed is identical 
with that used in the well-known Ewing extensometer. 
There are, however, several important modifications 
in detail. Thus, in order to save head room and also 
to make it possible to use a standard form of micro- 
meter head, the micrometer is embodied inside the 
vertical leg at the back of the instrument as shown in 
Fig. 1. Also, in order to get certain other clear- 
ances and to increase the magnification somewhat, the 
calibrating micrometer and the actual measuring device 
are not at equal distances from the axis of the instru- 
ment as in the Ewing extensometer, but are so placed 
that instead of dividing the micrometer readings by 
two when calculating the equivalent extension of the 
specimen, in this instrument the readings are divided 
by 1:7. 

The top and bottom frames attached to the specimen 
are made of gunmetal, of approximately T-section, and 
completely surround the specimen as shown in Figs. 1, 
2 and 3. In order to make it possible to place the 
instrument on the specimen when the latter is fixed in 
place on the testing machine, the portion А and the 
corresponding piece in the lower frame can be removed. 
The movable pieces are accurately located in position 
by long tongues, and are fixed tightly in place by means 
of studs and flynuts which can be seen at the ends. 

The actual measuring device is arranged to measure 
the relative movement of & hardened steel screw fixed 
in the bottom frame and the flat face of a cylindrical 
rod, M, fixed in the top frame. Тһе end of the 
calibrating micrometer is made hemispherical, and this 
makes contact with a hardened steel cone fixed in the 
top frame at the point B. The contact of the end of 
the micrometer in the cone, the points C and D of the 
clamping screws, and the flat face of the rod M all lie in 
one plane. The vertical leg containing the calibrating 
micrometer is carried on cones at its lower end where 
it is attached to the bottom frame, in such a way that 
it is free to swing in a plane parallel with the plane 
containing the points of the four clamping screws and 
contact between the end of the micrometer, and the 
contact at B is maintained by means of two small 
helical springs. It will be seen from the foregoing 
description that, exactly as is the case in the Ewing 
instrument, the frames are attached to the speci- 
men and to one another by purely geometrical con- 
straints. 

The principle of the actual measuring device is shown 
in Fig. 4. The bell-crank lever E is pivoted to the 
framework, so that the end F magnifies the movement 
of the contact point G by about 5 to 1. The end Е is 
provided with a jewel end-stone, and this makes 
contact with a hardened steel point projecting from the 
frame of the swinging mirror H. The movement of 
the bell-crank lever is resisted by a long light canti- 
lever spring I, while contact between the point on the 
mirror frame and the end of the lever is maintained by 
means of a hair-spring placed on the pivot arbor of 
the mirror. Both bell-crank lever and mirror frame 
are carried on cone pivots fitting into conical holes in 
the ends of smal! hardened-steel screws. 

There are, of course, inherent theoretical objections 
to such an arrangement of cone pivots, but the attempt 
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was made to reduce the errors due to friction and back- 
lash to negligible proportions by extreme care in the 
making of these parts. Details of the methods used 
need not be explained here, it being sufficient to say 
that tests on the complete instrument show that errors 
due to friction and backlash in the complete instru- 
ment correspond to extensions of the specimen much 
less than half of 0-00001-in. 

The main body of the measuring device itself is 
provided with a rod which rests on the screw previously 
mentioned as fixed in the lower framework. A Vee 
sliding on the cylinder M and a controlling spring which 
can be seen in the illustration of the complete instru- 
ment, Fig. 1, locates the contact point G, Fig. 4, in the 
‘centre of the cylinder M by purely geometrical constraint. 
An arrangement is provided so that when the speci- 
men breaks and the cylinder M moves completely out 
of contact with the point G the delicate measuring 
device cannot fall It should be noted that the 
pressure on the pivots of the bell-crank lever is limited 
to that produced by the spring I, while the pressure 
on the still more delicate ріуобв carrying the mirror 
frame is limited to that produced by the hair-spring. 
The mirror and ita framework are accurately balanced 
on the pivots by adjustable balance weights, and the 
strength of the hair spring is about equal to that, used 
in à small watch. 

Тће movement of the mirror causes the reflection of 
a spot of light and cross hair, thrown by a suitable pro- 
jector, to move over a graduated transluscent scale, such 
as is commonly employed with a galvanometer. A zero 
mirror attached to the frame close to the moving mirror 
indicates any movement of the instrument as a whole, 
but in practice this movement is very small. 

The calibrating micrometer is a standard l-in. 
micrometer head made by Messrs. Starratt, except 
that, in order to reduce temperature effects when 
adjusting to any required reading, 8 special non-con- 
ducting finger contact piece is provided, while a lens is 
suitably held to enable the graduation lines to be seen 
magnified. The working range of the instrument is 
such that 0:006 in. on the micrometer covers the entire 
scale, but, having reached this limit, it is possible to 
return the mirror to its original position by means of 
the screw in the lower frame. It might be reasonably 
argued that, owing to the limited range of working the 
micrometer, serious errors might be introduced, due | 
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both to errors in the micrometer screw and in the 
setting of the graduation marks to the zero line. It 
has been somewhat of а surprise to find that with a 
series of rising and falling readings, the mirror move- 
ments are sufficiently consistent to show that the 
errors introduced by the micrometer and its setting 
are actually less than the gradual temperature effecta 
brought about by handling the instrument during 
calibration. Of course, during an actual test on а 
specimen, no handling of the instrument is necessary, 
and by suitable precautions, temperature effecta during 
calibration can be eliminated. 

It was intended that the magnification of the instru- 
ment, when using а scale one metre from the mirror, 
should be such that 100 mm. movement of the spot of 
light should correspond to an extension of 0-001 in. 
The effective magnification can, of course, be varied 
by adjusting the scale distance, and tests show that the 
intended magnification is obtained by placing the scale 
at a distance of 103 mm. Repeated calibrations, when 
set up for different specimens, have shown that the 
magnification remains within less than 1 per cent. of 
the figure stated. The very small variations which 
appear to take place include, of course, errors in the 
calibrating micrometer and ite setting. 

The attachment of the instrument to the specimen 
of concrete is a problem in itself, but after several 
methods had been tried, the following was found to be 
both simple and effective: Two pairs of bars, having the 
section shown in Fig. 5, were made and clamped to the 
specimen, as indicated in Fig. 3. The face K was made 
parallel to the very obtuse knife-edge L and аба known 
distance from it. Тһе faces corresponding to К in the 
top and bottom clamps can be quickly set on the speci- 
men at the required distance by checking with a sliding 
vernier gauge. А piece of very thin rubber fabric is 
placed between the steel clamp and the concrete. The 
clamping screws of the instrument proper penetrate 
slightly into the bars, just as they would into а metal 
specimen. It will be understood that the diagrams 
ате not to scale, and that many small details are 
omitted. 

For holding the frames at the correct gauge length 
while fitting the instrument in place on the specimen, 
two side bars are 'provided which fit on to suitable 
cone seatings turned concentric with the clamping 
screws on the frame. 


ENGINEERS, GREENWICH. 


1 * ' 5. 


НАШ Ч Д 
' Ww 


MACHINE WITH LADDER IN TRAVELLING POSITION. 


The appearance of the complete instrument in position 
on а concrete specimen for a tenaile test is illustrated 
by the photograph reproduced in Fig. 1, and Fig. 6 
is а веб of load-extension curves for а certain concrete. 
The composition was 90-lb. cement, 2 cub. ft. sand, 
and 4 cub. ft. gravel (Greenhithe) ; the water used was 
7:86 per cent. by weight of dried aggregate, except in 
the case of specimen III, in which the water was only 
7 per cent. Specimens IV and V were six weeks old. 
and specimen VI 13 weeks. For the straight-line 
part of the graph, the value of E works out between 
4,200,000 Ib. and 4,400,000 Ib. per square inch. 


MOTOR LADDER AND PUMP FOR 
FIRE SERVICE. 


À NEW departure in fire ladders is embodied in the 
machine which we illustrate on thig and the opposite 
pages, in that the ladder is equipped with а pump 
mounted on the same chassis. Тһе ladder has been 
manufactured by Messrs. Merryweather & Sons, Green- 
wich, for the City of Leicester Fire Brigade, and the 
suggestion to incorporate а pump, and also a telephone 
for the use of the ladder man, was made by Mr. H. Neal, 
M.I.FireE., Chief of the Brigade of that city. 

The chassis follows the latest practice, the engine being 
а six-cylinder model with detachable cylinder heads 
of the Ricardo type. Тһе cylinder bore is 100 mm. 
(348 in.), and the piston stroke 140 mm. (5j ins.). The 
engine develops 60 brake horse-power, full advantage 
being taken of the efficiency obtainable with the 
Ricardo head by the employment of large valve areas, 
and by careful stream-lining of the exhaust and induc- 
tion passages. The cylinders form a monobloc casting, 
and an aluminium-alloy crankcase is employed, the 
main bearings being mounted in the upper half. As 
freedom from breakdown is of primary importance in 
fire-fighting appliances, dual ignition is fitted. Two 
sets of plugs are provided, so that the two ignition 
systems are quite independent, except in so far as they 
are connected to a common control. Twin carburettors 
are employed, the throttle control being either hand or 
foot operated. The transmission hardly calls for 
particular comment, as it follows the maker's usual 
practice, particularly powerful brakes being fitted to 
enable the vehicle to be pulled up quickly when 
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TURNTABLE LADDER AND FIRE PUMP. 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND $SONS, LIMITED, ENGINEERS, GREENWICH. 


Fic. 2. MACHINE WITH LADDER PARTLY КАЈЗЕР. 


travelling at high speed. Тһе wheels are of the 
detachable-disc type, and are fitted with cushion tyres. 

The escape ladder, in four sections, is capable of 
reaching a height of 85 ft. when fully extended. 
The ladder sides are of specially selected Oregon 
pine, the detachable rungs being of oak. Each section 
is trussed with steel tension rods, the top portion being 
fixed with a tubular truss of solid-drawn weldless steel. 
The type of trussing is similar to that successfully em- 
ployed on the Merryweather airship ladders constructed 
for H.M. Admiralty, and used in connection with the 
building of the airships R.33 and R.100. The frame- 
work supporting the ladders is entirely of steel, and the 
turntable, visible in Figs. 1 and 2, is arranged to rotate 
on two heavy forged rings, one revolving on the other. 
The ladder mechanism is operated from the main motor 
engine, the power being applied through friction 
clutches, enabling the mechanism to work smoothly and 
effectively . The gears for raising, extending, revolving 
and lowering the ladder are controlled by three hand 
operating levers, and a throttle control lever for the 
engine is fitted at the rear of the frame, adjacent to the 
Operating levers. А special speed-reducing gear is 
incorporated for effecting fine adjustments, if neces- 
sary, after the ladder has been located in approximately 
the most convenient position required. By this means 
the ladder can be safely adjusted either for elevation 
or extension, when a fireman is at the top. 

Auxiliary gearing is provided for effecting the various 
movements of the ladder by hand, and ап indicator 
shows automatically the amount of extension of the 

ider. А graduated quadrant with a swinging 
pointer, clearly visible in Е ig. 2, shows the angle of 
elevation and the safe extension at any angle, a bell 

18 provided to indicate when the rungs are іп 
position for the sections to be raised or lowered. Auto- 
matic safety pawls are fitted to each section, and 
among the other safety devices provided may be men- 
loned automatic cut-outs which make it impossible 
either to over-extend or over-elevate the escape, and 
à safety Stop to prevent the ladders being отег- 
extended when worked by hand. 

F our Jacking-up screws are fixed to the chassis framing, 


and, by this means, the weight is taken off the springs 
and tyres, thus putting the dead load of the ladder 
when in use on а solid and wider foundation. Plumb- 
ing gear is provided, to enable the escape to be adjusted 
to a considerable angle on either side, by means of а 
screw and hand wheel at the base of the main ladder. 
Suitable telephone arrangements are provided for 
communicating with a fireman at the top of the ladder 
from the ground level, and at the head of the top section 
is fixed а double-swivelling monitor nozzle, visible in 
Fig. 1, for use as a water tower. In the centre of the 
chassis is fitted а Merryweather-Hatfield reciprocating 
fire pump, capable of delivering 250 gallons per minute. 
This pump is shown in Fig. 3, and it will be seen that 
it is provided with a gunmetal double-swivelling monitor 
nozzle at the top. А capacious box for carrying fire- 
brigade gear, shown in Figs. 1 and 2, is fitted to each 
side of the chassis, and affords standing accommodation 
for the firemen. 


DIELECTRICS FOR ELECTRICAL 
CONDENSERS. 


REVIEWING, in two lectures delivered at the Royal 
Institution on January 17 and 24, the development of 
dielectrics for electrical condensers, as dependent upon 
research and experiment, Mr. Philip R. Coursey stated 
that real progress in the utilisation of condensers had 
only been made in the last two or three decades. The 
name condenser, first used by Volta in 1782, had origi- 
nated in a mistaken idea as to the condensation of 
an electric charge. Volta's condenser had really been 
what was later known as an electrophorus. А con- 
denser was an apparatus to store an electric charge 
by virtue of the strains set up in the dielectric sepa- 
rating the condenser plates. Тһе relation between 
the electric charge О on а conductor of capacity С 
at а pressure V, was Q = CV. When, therefore, а 
condenser was charged at a low voltage. and C was 
diminished while Q was kept constant, the voltage 
should rise to а higher value. The jars of Kleist 
(Kammin, 1745) and Cuneus (Leiden, 1746), and 
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the many apparatus for storing an electric charge 
in the form of electrons were all condensers, but they 
varied enormously in shape and size for different 
purposes. The smoothing condensers used with rectify- 
ing valves, for instance, were intended to store up the 
rectified impulses and deliver their energy in the form 
of a steady discharge current. 

Faraday, who introduced the name dielectric, 
observed that the specific-inductive capacity, ог 
dielectric constant, of the insulator separating the 
plates or spheres of a condenser varied greatly with 
the material. Three other properties of dielectrics 
had to be considered in the selection of & condenser 
material, viz., dielectric strength, resistivity and 
phase angle. А high dielectric constant was generally 
the first requirement, as it determined the capacity 
of а condenser of fixed dimensions. Using а Weston 
microfarad meter and an air condenser with parallel 
plates, which could be immersed into various liquids 
to the same depth, Mr. Coursey determined the following 
dielectric constants (air = 1):—transformer oil 2-2, 
toluene 2:36, castor oil 4:78, chloroform 5-2, and 
aniline 7-3. Other constants were: paraffin wax 2-3, 
mica 2-5 to 6, paper 2, and oiled paper 4. Exact 
determinations required elaborate apparatus, such as 
that developed in the National Physical Laboratory 
(see ENGINEERING, August 19, 1927, page 243). 

With high voltages, the dielectric strength became of 
prime importance, together with other factors at high 
frequencies. Тһе breakdown of a dielectric under in- 
creasing electric stress was analogous to mechanical 
breakdown. Хо harm was done until а certain stress 
limit was exceeded; there was also electric fatigue, 
the strength limit being lower for alternating than 
for continuous stress. "The electric fatigue depended 
mainly upon stress, frequency and duration of appli- 
cation, between which an empirical relation could 
be established by prolonged experimenting. Тһе 
dielectric strength was expressed in kilovolta per 
centimetre, but it was not independent of the 
thickness of the specimen and other factors, so 
that standard testing methods were applied. Тһе 
dielectric fatigue did not affect air. Glass condensers 
had failed near the edges of the metal conductors 
where the stresses and the temperature rise (owing to 
leakage currents) were greatest. Moscicki had avoided 
this by thickening the glass near the edges, but it 
was better to sub-divide large condensers into many 
small units. Liquid dielectrics were also subject to 
fatigue, and convection currents complicated the 
phenomena, especially in the presence of traces of 
water. Thus oil was almost the only liquid dielectric 
used, but large oil condensers were more bulky than 
mica condensers. 

The resistivity, or insulation resistance, of a condenser 
was determined as an indication of the quality or 
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condition of a dielectric. If the many small elements, 
coupled in series, of a condenser for smoothing purposes 
were not all equal, the elements which had the highest 
insulation would receive the maximum voltage and 
would break down, thus putting too heavy a load on 
the other elements, which would then also fail. Mr. 
Coursey demonstrated this by putting artificial shunts 
across all the sections, except one, of a series-connected 
condenser; that section broke down in the test. In 
order to avoid this risk, and to ensure equal partition 
of the total voltage, the resistance of each element 
was sometimes lowered to a common value. The 
leakage current was best measured, especially іп 
dryness tests, by applying a steady, continuous 
voltage to the condenser, because the complications 
arising from charge and discharge were then absent. 
Experimenting with many dielectrics, including the 
highly-dried bromine of H. B. Baker, Mr. Adden- 
brooke had come to the conclusion that non-metallic 
elements were high-class dielectrics in the pure dry state. 
Mr. Coursey demonstrated that a small amount of 
moisture lowered the insulation resistance of an oil 
long before it lowered its dielectric constant. When 
he introduced moist steam into an air condenser, 
the capacity actually rose, owing to the high dielectric 
constant of water; one per cent. of water might still 
raise the capacity, but a few parts in 100,000 sufficed 
to lower the insulation resistance. The insulation 
resistance of paper fell to 0-1 of its value in four 
days, owing to the absorption of moisture, and paper 
insulators should therefore be very carefully sealed. 
Cellon, а cellulose compound, was still more sensitive ; 
а rp cellon film lost some capacity immediately 
it was breathed upon. Heating also decreased the 
insulation resistance of dielectrics : condenser papers 
impregnated with oil showed а large decrease when 
heated from 20 deg. up to 30 deg. C., as also did wax- 
impregnated paper. 

Absorption in condensers and the creeping absorp- 
tion currents, which might be observable for days, 
were due to the fact that the charge and discharge did 
not instantaneously reach their full values, but took 
place as if the charge could only soak into and flow out 
of the dielectric through a high resistance. Evershed's 
model of a dielectric consisted of two cells containing a 
liquid and connected by capillary tubes which repre- 
sented leakage paths. In dielectric testing. the absorp- 
tion was defined as the decrease of leakage current at 
the end of two minutes, expressed as a percentage 
of the leakage current measured at the end of one 
minute after applying the test voltage. Absorp- 
tion was practically absent from very moist materials 
and rose to about 30 per cent. in materials considered 
dry. Absorption should again be absent, according 
to Maxwell, when the dielectric was perfectly dry, and 
this was supported by Addenbrooke’s observations. 
Guüntherschulze had recently suggested that the dielectric 
properties of an element in any series of the periodic 
table were the better the more tightly the valency 
electrons were bound to the nucleus. 

Coming to the fourth property, the phase angle, Mr. 
Coursey explained that in а perfect dielectric the 
current should lead the voltage by 90 deg. Owing to 
absorption, the phase lead was slightly less than 90 deg., 
the difference being called the phase angle. Тће cosine 
of this angle was the power factor, which varied over 
wide limits with frequency and other conditions. These 
conditions and the utilisation of other dielectrics were 
problems for further research. The dielectric losses 
increased generally, but not always, with frequency, 
and high efficiency at high frequency might be combined 
with undesirable features. Mica was the best solid 
dielectric for high frequencies, and might reach an 
efficiency of 99-98 per cent. Paper was best for low 
frequencies, not exceeding a few hundred periods per 
second. 
variable condensers and oil in some wireless installa- 
tions, were still practically the only dielectrics in use. 

Mr. Coursey concluded by exemplifving, with the 
aid of many slides, the important applications of con- 
densers of manifold shapes and sizes, in the ringing 
circuits of telephones, in wireless receivers and trans- 
mitters, and for other purposes. In raising the power 
factor of alternating-current systems, paper condensers 
were employed and oil-immersed mica condensers, of 
very large size, had been installed for the transatlantic 
telephone transmitters at Rugby. 
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TENDER.—We have received from the Department 
of Overseas Trade, 35, Old Queen-street, London, S.W.1, 
particulars of the following tender. Further details 
and information regarding this may be obtained on 
application to the Department, at the above address, 
the reference number given below being quoted in the 
communication. Тһе Egyptian Ministry of the Interior, 
Cairo, is inviting tenders for the supply and installation 
of water piping and fittings required for the town of 
Keneh, near Luxor. Tenders must reach Cairo by 
noon on February 20 next. Local representation is 
essential. (Ref, No, А.Х. 5858.) 


These two materials, in addition to air in“ 
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THE LATE MR. CHARLES VERNIER. 


WE regret to record the death of Mr. Charles Vernier, 
which occurred on January 17, at the early age of 51. 
Though lately chief engineer of the Macintosh Cable 
Company, Limited, Mr. Vernier was for many years in 
charge of the mains construction, repair and mainte- 
nance work of the Newcastle-upon-Tyne Electric 
Supply Company, Limited, and its associated concerns. 
When he joined that undertaking in 1900, it possessed 
only five miles of cable route, and he was responsible 
for erecting the major part of their extensive system, 
both overhead and underground, the length of which 
now reaches 1,550 miles, of which 60 miles operate at 
66.000 volts. This work included the laying down іп 
the County of Durham, in 1906, of the first large 
20,000-volt cable system in the world, initially com- 
prising 40 miles of three-core cable, laid as well as 
installing the first 66,000-volt cables and 66,000-volt 
transmission lines in thiscountry. He was theinventor 
of many improvements in cables and cable joints, which 
these developments rendered necessary. 

Mr. Vernier received his early training at the Regent 
Street Polytechnic and at Finsbury Technical College, 
and served his apprenticeship with Messrs. Reyrolle 
and Company, Limited, of Hebburn-on-Tyne. He was 
afterwards in charge of testing work with the Brockie- 
Pell Arc Lamp Company, Limited, and assistant mains 
engineer of the Cork Electric Tramways and Lighting 
Company, Limited. 

Mr. Vernier had been a member of the Institution of 
Electrical Engineers since 1911, and served as chairman 
of the North-East Local Section in 1913. He was a 
member of the Council from 1923 to 1926. A great 
deal of the pioneer work that he did will undoubtedly 
be turned to still greater use in the near future. 


—— —— ͤ ——— 


NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Coal Ттаде—Тћете is no improvement in the 
general condition of the Welsh coal trade. Domand for 
large coal continues on quiet lines, and though shipinents 
on account of old contracts are fairly brisk. supplies 
are more than suffieient to meet requirements, and most 
collieries are in need of orders which will give them 
quick clearance. Despite this, salesmen are not disposed 
to make any discounts in prices, preferriug to run the 
risk of stopping collieries rather than make further reduc- 
tions. Best Admiralty large rules from 198. to 198. ба., 
with other qualities at relative levels. On the other 
hand, smalls and sized coals are scarce owing to limited 
production, due to the loss in the output of large caused 
by irregular working at the pits. Тһе best bunker smalls 
are strong at 124. 6d. to 13s., the former figure applying 
only when bought in conjunction with large, while cargo 
smalls rule from 108. 6d. up. Sized coals аге also strong 
on the basis of 235. for large dry nuts and 164. 64. for 
bituminous peas, while dutfs too are in better demand, 
and steady at 108. ба, to Ша. for unwashed, and Ils. to 
12s. for washed dry duff. Shipments of coal foreign 
іп the past week suffered а setback of 18,000 tons, as the 
result of bad weather delaying the arrival of expected 
shipping and consequently holding up loading, Exports 
totalled 410,130 tons, shipments at Cardiff being reduced 
from 291,520 tons to 268,540 tons, at Port Talbot from 
25,360 tons to 21,310 tons, and at Llanelly from 6,160 
tons to 4,800 tone, but at Newport raised from 62,860 
tons to 65,910 tons, and at Swansea from 42,630 tons to 
49,560 tons. Clearances to Brazil were raised from 
48,850 tons to 90,820 tons, to Egypt from 7,500 tons to 
30,100 tons and to Portugal from 6,130 tons to 16,260 tons, 
but these improvements were more than balanced by 
reductions from 55,100 tons to 27,550 tons for Argentina, 
117,210 tons to 86,410 tons for France, 62,430 tons to 
39,900 tons for Italy, and 31,890 tons to 22,070 tons for 
Spain. 


Night Work by Coal Trimmers, —The sub-committee 
appointed by the National Trimming Board to go into 
the question of the abolition of night work by the trim- 
mers and tippers at the South Wales docks, met yester- 
day. but after a long discussion came to no agreement, 
and broke up without making arrangements for a further 
meeting. The employers’ representatives were adamant 
in their opposition to any change in the present system 
of definite day and night shifts, or the alternative of 
paying the trimmers extra for night work. The men’s 
representatives will report to the men, who will decide 
what action, if any, is to be taken to secure their wishes. 


Iron and Stecl.—Exports of iron and steel in the past 
week totalled 12.924 tons, compared with 14,109 tons in 
the preceding week. Shipments of tinplates and terne- 
plates were increased from 4,808 tons to 7,819 tons, and 
of galvanised sheets from 1,644 tons to 2,893 tons, but 
those of blackplates and sheets were reduced from 1,620 
tons to 1,107 tons, and of other iron and steel goods from 
0,037 tons to 1,106 tons. 


CoNTRACTS.— Messrs. Cammell Laird and  Coinpany, 
Limited, Nottingham, have received, from the Central 
Argentine Railway, sn order for 1.500 all-steel bogie 
wagons, Of these, 750 will be covered wagons, and 
750, high-sided open wagons.—Messrs. Loudon Brothers, 
Limited, Johnstone, Scotland, have recently secured 
contracts for new workshop machinery from Messrs. 
The North British Locomotive Company. and. from the 
London, Midland and Scottish Railway Company. 
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NOTES FROM THE NORTH. 


Gl. ASdOo W, Wednesday. 

Scottish Steel Trude.— Although there has been little 
or no expansion in business in the Scottish steel trade 
over the week. contracts of one kind and another, which 
have lately been reported. will mean some improvement 
in the demand for steel material. The sum total may not 
be very heavy overall. but it is very acceptable at the 
present time. The market tone, however, is still poor. 
and the much - desired recovery in the trade has hardly 
made any definite signs of Из approach. Buyers репег- 
ally are holding back, and, of the material being con- 
sumed, a fair amount is of Continental manufacture. 
Producers in this district complain of а scarcity of speci- 
fications for plates and sections. In the black-sheet trade, 
quietness is general. Heavy gauges are in very poor 
demand, and while the lighter gauges are also moving 
slowly, galvanised descriptions are а shade better sought 
after. Prices are nominally as last week :— Boiler plates 
101. 108. per ton ; ship plates, 81. 28. 6d. per ton ; sections, 
71, 128. 64. per ton; and sheets, ў in., 81. 123. 64. per ton, 
all delivered Glasgow stations. 


Malleable-Iron Trade. No change of any kind falls 
to be noted in connection with the West of Scotland 
malleable-iron trade. Buying at the moment is almost 
at а minimum, and inquiries in the market do not 
represent much tonnage. Not only is bar iron quiet, 
but re-rolled steel bars are also in poor request. Prices 
are unchanged, with Crown bars at 101. 58. per ton and 
re-rolled steel bars at 71. 158. per ton, both delivered 
Glasgow. The export prices are respectively 91. 178. ва. 
per ton to 101. per ton, and 71. per ton. 


Scottish Pig-Iron Trade. — Thie output of Scottish pig- 
iron at present is well above that which can be disposed of, 
and stocks in some yards are increasing. Тһе demand is 
disappointing, as neither hematite nor foundry iron are 
moving at all freely. Inquiries from overseas are not up 
to standard, and shipmente continue on a small scale. 
The following are the current market quotations :— 
Hematite, 748. per ton, delivered at the steel works: 
foundry iron, No. 1, 758. per ton, and No. 3, 708. per ton, 
both on trucks at makers’ yards. 


Scottish Pig. Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour, for the week 
ending last Saturday, January 28, amounted to 406 tons. 
Of the total 364 tons went overseas and 42 tons coast- 
wise. For the corresponding week of last year, the 
figures were 372 tons overseas and 54 tons coastwise, 
making а total shipment of 426 tons. 


Shipbuilding.—January is usually a quiet month with 
regard to the launching of new tonnage, but the past 
month was an exception, as the following figures show :— 
During the month, the new vessels put into the water 
in the different districts in Scotland, numbered 15, 
а total of 61,385 tons. Тһе details are :— 


The Clyde . 12 vessels. 56,008 tons. 

Тһе Forth ... зе D у 5,017 „ 

The Dee 1 vessel. 360 ,, 
Total ... 15 vessels. 61,385 ,, 


Only on one previous occasion has the Clyde output for 
the month of January been better, and that was in the 
year 1922, when the figures were 10 vessels of 58,614 tons, 
or 2,606 tons more than last month. There is still в fair 
amount of work on hand at the shipyards, but the 
tonnage of new contracts booked this year falls far short 
of the recent output. During the past month, only 
some seven fresh orders were reported, but there are 
prospects of one or two good contracte being placed on 
the Clyde in the near future. 


Wages іп the Iron Trade Decreased.—In terms of the 
remit, Sir John M. MacLeod. C.A., Glasgow, has inti- 
mated to the Scottish Manufactured Iron Trade Con- 
ciliation and Arbitration Board that the average net 
selling price for November and December, 1927, was 
101. 16s. 2-49d., which means that there will be а reduc- 
tion in the wages of the workmen. 


Contracts, —In connection with the Central Scotland 
electricity scheme, it is stated that about 500 tons of 
steel will be required for the towers. "The material will 
be rolled hy Messrs. Wm. Beardmore and Company, 
Limited, while the constructional work will be conducted 
by Messrs. William Ваш and Company, Coatbridge. The 
galvanising will be done by Messrs. Frederick Braby &nd 
Company. Limited,  Glasgow.—The North British 
Locomotive Company, Glasgow, are reported to have 
secured a contract for 29 out of 39 locomotives ordered 
for South Africa. "l'he promise of quick delivery was & 
factor in the placing of the contract in Glasgow. —In the 
constructional programme. for 1928, of the L. and N.E. 
Railway, several Lanarkshire firms have been successful 
in securing orders for open spoke and disc wagon wheels 
and axles, and sets of wagon ironwork for the construction 
of various types of new wagons.—Messrs. Duncan 
Stewart and Company, the well-known Glasgow firm of 
engineers, have been favoured with the contract from 
the Portuguese Government for the installation of a 
sugar refinery at Umbelugi, in Portuguese East Africa. 
This contract is estimated to amount to close upon 
300,0001., and will provide employment for most of this 
year. The same firm have been interested in the erection 
of several of the sugar beet factories installed in Britain 
recently. 


INTERNATIONAL TRACTOR T RIAr.—The Department of 
Overseas Trade, 35, Old Queen-street. London, S. W. I, 
informs us that an international mechanical tractor trial 
is to take place, in May next, at Beverloo and Elsenborn 
camps, near Brussels. Full details may be obtained on 
application to Ше Department. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland. Iron Trade. A steady and increasing 
business in Cleveland pig iron 1s reported. Substantial 
further withdrawals from stocks have reduced quantities 
stored at makers’ yards to very small proportions, and, 
unless output is enlarged in the near future, shortage of 
supply is threatened. Makers contemplate ro-kindling 
one or two тоге furnaces shortly. К Тһе total number 
of furnaces in rd on the North-East Coast is 
now 49, Messrs. Bolckow, Vaughan having blown one 
in on ferro-manganese. Only ten fu$naces are pro- 
ducing Cleveland pig. Most of the output of Cleve and 
iron is taken up for home consumption and for Scotland. 
Further substantial sales to customers beyond the 
Tweed are reported. Gratifying increase of export 
inquiries encourage the hope of сапу expansion of trade 
with Continental firms. Makers’ fixed quotations are 
very strong, and are expected to be slightly advanced 
in the near future. Хо. 1 Cleveland is 678. 6d. ; No. 3 
b. m. b., 654; No. 4 foundry, 64s. ; and No. 4 forge, 
63s. 64. 

Hematite —Rather better accounts are given of the 
Fast Coast hematite branch of trade. Home and Conti- 
nental inquiries are increasing, and values are inclined 
to stiffen. though supply is very ample. To keep 
furnaces in operation makers are still accepting orders 
at well below cost of production, Mixed Nos. are put 
at 70а., and this quotation rules the values of iron sold to 
special analysis, which constitutes the chief demand. 


Foreign Ore.—Prices of foreign ore are well maintained, 
but business is on a very limited scale. The strike of 
ore miners in Sweden is being followed closely by con- 
sumers here likely to be effected by lengthy continuation 
of the stoppage. There are, however, heavy deposits 
in Sweden available for shipments, and the stocks of users 
here are fairly large. 


Blast-Furnace Coke. Makers of Durham blast- 
furnace соке are asking rather higher prices for that 
commodity, but are still selling at unprofitable figures. 
Good medium descriptions are in the ncighbourhood of 
11». да. delivered here. 


Manufactured Iron and Steel. —Outputs of finished iron 
and steel are heavy, and producers of some commodities 
are sold well ahead, Messrs. Dorman, Long and Company, 
Limited, have hooked a further 20,000 tons constructional 
steel order for works extensions at the Synthetic Ammonia 
and Nitrates Factory at Billingham-on-Tces. Messrs. 
Dorman are adding another bay to their Britannia 
Works at Middlesbrough, which will enable them to 
increase outputs there to nearly 70.000 tons per annum. 
Quotations are steady. Common iron bars are 101. 5а, ; 
best bars, 101. 154.; best best bars, III. 5%.; packing 
(parallel), S.; packing (tapered), III.; steel billets 
(soit). 5L 28. 6d. ; steel billets (medium), 71. 128. ва. ; 
steel billets (hard), 82. за. 6d. ; steel ship plates, 81. 28. ва. 
steel rivets, III. 10, ; steel angles, 71. 128. 6d.; steel 
joists, 71. 128. 6d. ; heavy sections of steel rails, 81. 10s., 
and galvanised corrugated sheets (No. 24 gauge), 131. 


New ZEALAND RAILWAVS.—In addition to the orders 
for railway-workshop material which the New Zealand 
Government із placing in this country, the High Com 
misioner, Sir James Parr, has just received intimation, 
that further wood-working machines and various types 
of machine tools, to the value of 50,000L, are required. 
Tender forms for this material are now being circulated 
Mk British manufacturers, the closing date at 
М нн being Мау 25 next. The High Commissioner 
{ | ew Zeuland, 415, Strand, London, W.C.2, can supply 
Е particulars, specifications and drawings to all British 
manufacturers in a position to tender. 


SE PRODUCTION оғ Pra IRON AND STEEL,—The 
Steel Toe of the National Federation of Iron and 
1 тош Caxton House (East), Tothill- 
furnace ondon, S. W. I. states that the number of blast 
mu (i т Operation at the end of December was 149, 
The си 2. of six since the beginning of the month. 
10 p HER of pig iron during December amounted 
and 596 300 as against 575,900 tons during November, 
19 | 0 tons during October. The December pig- 
7.203.000 uction brings the total for the year up to 
ДАЙ 6.261 tons, compared with 2,458,200 tons in 1926 
ШШ d tons іп 1925. On account of the Christmas 
from 698 "DM of steel ingots and castings declined 
dünn 1 50 tons during November to 604.900 tons 
ра б от The December output brings the 
whiel e production for the year to 9,097,900 tons, 
^! hgure in the highest attained since the war. 


me. J. Mesara, Тһе Damard Lacquer Сопрапу, 
ат Mouldensite, Limited, and Messrs. 
таш. united, have joined forces as the result of a 
under the amalgamation, and will henceforth trade 
offices of th пате of Messrs. Bakelite, Limited. The 
SW] us new firm are at 68, V ictoria-st reet, London, 
Gothie Won" Laurence, Scott and Company, Limited, 
dm 1 Но Norwich, have opened a London office 
the: sapeni louse, 150, Southampton-row, W.C.1, under 
Mene e Mr. J. А. Hunn, O. B. E. Mewsra. 
London? SW 1 ilkinson, Limited, 25. Victoria-street, 
Great Brit, eis have been appointed sole agents for 
meters да and Northern Treland for Ше sale of pyro- 
mannfactu МЕ thermometers of АП descriptions 
tenburg " | by Messrs, Keiser and Schmidt, Charlot- 
of The Gi Mr, с. B. Kay, the general manager 
eens eum Motor Car Company, Limited, Wolver- 
Pion, has been given a seat on the Board. 


NOTICES OF MEETINGS. 


JUNIOR INSTITUTION оғ ENGINEERS.—To-night 7.30. 
p.m., 39, Victoria-street, S. W. J. Automatic Sub- 
Stations,” by Mr. D. Kingsbury. Friday, February 10, 
7.30 p.m., Honorary Members’ Lecture: Some Prin- 
ciples of Investigation in Engineering Work,” by Prof. 
Н. P. Philpot. 


Коулг Іхвтітстіом.-То-пірі%, 9 p.m., Albemarle- 
street, W. IJ. Photosynthesis,” by Prof. E. C. С. 
Baly. Thursday, February 9, 5.15 p.m., “ From Ғага- 
day's Note Books—‘Crispations’; Тһе Forms of 
Fluids on Vibrating Surfaces," (Lecture II) by Sir 
W. Bragg. Friday, February 10, 9 p.m. “ Research 
on the Control of Aeroplanes," by Prof. B. Melvill Jones, 


INSTITUTE OF TRANSPORT.—Monday, February 6, 
5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. “ Safety and Speed on Railways," 
by Mr. В. Carpmael. North-Western Local Section: 
Friday, February 10, 6.30 p.m., Lime-street Station 
Hotel, Liverpool. “Тһе Law Relating to Bridge 
Maintenance by Railways,” by Mr. D. Taylor. 

SOCIETY OF ENGINEERS.—Monday, February 6, 6 p.m., 
Geological Society, Burlington House, Piccadilly, Wi 
Presidential Address, “Тһе National Rivers and Their 
Functions,” by Mr. C. H. J. Clayton. 

INSTITUTION OF AUTOMOBILE ENGINEERS : Western 
Centre.—Monday, February 6, 6.45 p.m., Merchant 
Venturers’ Technical College, Bristol. Lectures: Foun- 
dry Work,” by Мг. W. West, and Machining Operations 
on а Six-Cylinder Block," by Mr. C. T. Skipper. Тооп 
Tuesday, February 7, 7.45 p.m., Royal Society of Arts, 
John-street, Adelphi, W.C.2. Joint Meeting with the 
Royal Aeronautical Society. “Тһе Repair and Main- 
tenance of Aero Engines," by Wing-Commander Fowler. 


BRADFORD ENGINEERING SOCIETY. - Monday, February 
6, 7.30 p.m., Technical College, Great Horton-road, 
Bradford. .“ Flue Dust and Grit Collectors," by Mr. 
W. A. Davidson. 


INSTITUTION or THE RUBBER INDUsTRY.—Monday, 
February 6, 8 p.m., Engineers’ Club, Coventry-street, 
W. I. Automatic Controls in Rubber Manufacturing 
Plant," by Mr. H. C. Young. 


INSTITUTION OF CIVIL ENGINEERS.— Tuesday, Feb- 
ruary 7, 6 p.m., Great George-street, S. W. I. Power- 
Gas from Sewage-Sludge at the Works of the Birmingham 
Tame and Rea District Drainage Board," Бу Mr. F. С. 
Vokes and Mr. C. B. Townend. Wednesday, February 8, 
6 p.m. Informal Meeting. “Тһе Utilisation of Towns 
Refuse for the Production of Power," by Sir A. Duckham. 
Birmingham and District Association.—Thursday, Feb- 
ruary 9, 6 p.m., Chamber of Commerce, New-street, 
Birmingham. “ Civil Engineering from the Contractor's 
Standpoint," by Mr. E. E. Jeavons. 


INSTITUTE OF METALS : Birmingham Local Section.— 
Tuesday, February 7, 7 p.m. Engineers’ Club, Waterloo- 
street, Birmingham. Joint Meeting with the Birmingham 
Metallurgical Society and the Staffordshire Iron and 
Steel Institute. Testing of Metals," by Professor Е. C. 
Lea. North-East Coast Local Section.—Tuesday, Кеђ- 
ruary 7, 7.30 p.m. Armstrong College, Newcastle-on- 
Tyne. Demonstration of Mechanical Testing of Metals, 
by Dr. J. A. Smythe and Mr. С. E. Pearson. Swansea 
Local Section ; Wednesday, February 8, 7 p.m. The 
Thomas Café, High-street, Swansea, “ Gases іп Metals, 
with Special Reference to Copper,” by Mr. N. Alan. 
London Local Section.—Thursday, February 9, 7.30 p.m. 
Society of Motor Manufacturers and Traders, Ltd., 83, Pall 
Mall, S. W. IJ. Properties of Metals and Alloys at 
High Temperatures,” by Mr. R. G. Batson. Sheffield 
Local Section.—Friday, February 10, 7.30 p.m., The 
University, St. George’s-square, Sheffield. “ Casting," 
by Mr. J. B. Forster. 


INSTITUTION OF ELECTRICAL ENGINEERS; North 
Midland Centre. Tuesday. February 7, 7 p.m., Hotel 
Metropole, Leeds. Stability of Large Power Systems,” 
by Mr. F. H. Clough. London.—Thursday, February 9, 
7.30 p.m., Annual Dinner, Hotel Cecil, Strand, W.C.2. 


SHEFFIELD METALLURGICAL SocrETY.— Tuesday, Feb- 
mary 7, 7.30 p.m., 198, West-street, Sheffield. The 
Diffusion of Carbon and Nitrogen in Iron and Steel," 
by Dr. А. Brainley. 

OVERHEAD LINES AssociATION.—Wednesday. Feb- 
ruary 8, 5.30 p.m., Institution of Electrical Engineers, 
Victoria-embankment, W.C.2. “Joint Use of Wood 
Poles for Electricity Distribution and for Communication 
Systems," by Mr. E. 5. Byng. 

INSTITUTE OF FUEL.-—Wednesday, February 8, 
6 p.m., Chemical Society, Burlington House, Piccadilly, 
W.1. “Тһе Use of Thermal Storage in Industry," by 
Mr. S. Hopkins. 

BELFAST ASSOCIATION OF ENGINEERS, — Wednesday. 
February 8, 7.30 p.m., Municipal College of Technology, 
Belfast. Economic Aspect of Powdered Fuel Firing," 
by Dr. Е. С. Ritchie. 


INSTITUTION OF ENGINEERS-IN-CHARGE.-—Wednesday, 
February 8. 7.30 p.m. St. Bride Institute, Bride-lane, 
E.C.4. "Some Notes on Engine and Boiler House 
Accessories," by Mr. J. Sopwith. 


ROYAL Society ОҒ ARTS.—Wednesday, February 8, 
8 p.m., John-street. Adelphi, W.C.2. “ Theatre Lighting," 
by Mr. H. D. Wilkinson. 

INSTITUTE OF BRITISH FOUNDRYMEN : Birmingham, 
Coventry апа West Midlands — Branch.—Thursday, 
February 9, 7.30 p.m., Engineer's Club, Waterloo-street, 
Birmingham. “The Engineering Aspect of Foundry 


Operations,” by Mr. W. Rawlinson. Scottish Втапсй.-- 35. Old Queen-street, London, S.W.1. 


Saturday, February 11, 3.45 p.m., Royal Technical 
College, Glasgow. “ The Moulding and Casting of Small 
Pulleys and Gear Blanks.“ by Mr. J. Longden. Cine- 
matograph Film. The Metropolitan- Vickers Electrical 
Company, Limited, Manchester.“ East Midlands 
Branch.—Saturday, February 11, 6 p.m., Technical 
College, Derby. Practical Jobbing Work: Moulding 
in Loam, Green and Dry Sand," by Mr. A. Sutcliffe. 
West Riding of Yorkshire Branch.—Saturday, February 
11, 6 p.m., Technical College, Bradford. “ High Silicon 
(Acid Resisting) Irons," by Mr. E. Whittaker. 


Мовтн-Елвт Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.— Friday, February 10, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. “Some Contributions 
to the Theory and Practice of Lubrication,” by Mr. J. E. 
Southcombe. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
February 10, 7.15 p.m., Engineers’ Club, „ 
Manchester. Inspection Methods, by Mr. E. J. 
Parish. 


БОСТЕТУ or CHEMICAL INDUSTRY : CHEMICAL ENGI- 
NEERING GROUP. Friday, February 10, 8 p.m., Chemical 
Society, Burlington House, Piccadilly, W.1. Discussion 
оп“ Dry Cleaning and Finishing Machinery,” by Mr. E. A. 
Alliott. 


HULL ASSOCIATION OF ENGINEERS.—Saturday, Feb- 
ruary ll, 7.15 p.m. Technical College, Park-street, 
Hull. The Lubrication of Prime Movers," by Mr. 
W. А. E. Woodman. - 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Enquiries at engineering and special 
steel works reveal а spirit of quiet optimism which is 
not altogether unsupported by Ше actual volume of 
business in circulation. Production is assisted by the 
comparatively low cost of basic materials and the 
tendency of foreign quotations to rise. Much less work 
is being taken at barely remunerative rates than was the 
case six or eight months ago. Manufacturers frankly 
declare they must increase their ratio of profit if they 
are to give & fair return on invested capital, maintain 
departments in mechanical efficiency, and continue to 
finance metallurgical research. Some of the specialised 
lines are doing well. Sheffield industries have derived 
great benefit from a closer association with transport 
undertakings, and there is still a large influx of business 
in connection with motor car, motor lorry, tramcar and 
omnibus construction. Makers of constructional parts and 
fittings are sending regular supplies to engineers operating 
in other districts. Railway work is improving, especially 
in connection with carriage building. isc wagon wheels 
and wagon ironwork have been ordered from local works 
by British railways. Saloon coaches have been ordered 
by the Spanish and Rhodesian Railways. Steel is more 
and more replacing wood in railway, tramway and mining 
engineering—a tendency which is expected steadily 
to develop in kindred branches of industry. Steel 
foundries are receiving more work оп shipbuilding 
account, but rolling mills are engaged only intermittently. 
The position respecting basic-steel manufacture leaves 
much to be desired. There is a good deal of uncertainty 
felt as regards the future of mass production plants, which 
continue to operate much below capacity while foreign 
material at lower rate is available. The tool trades lack 
uniformity. Cutting, boring and drilling tools find a 
fairly wide market despite the tendency to develop 
special-steel production in markets that formerly were 
good customers of Sheffield manufacturers. There are 
some weak patches in the edge-tool section of the industry, 
but the more active of the engineering lines are taking 
substantial supplies. 


The South Yorkshire Coal Trade.—Developments are 
expected to follow more quickly when the Three-Counties 
Regulation Scheme is put into operation. This is likely 
to be soon, now that drafts have been finally approved 
and only await signature by individual coal-owners. 
Meanwhile a good deal of uncertainty prevails, and 
forward buying is largely suspended. Industrial users, 
who are taking moderate supplies under inland contracta, 
are anxious to know how their interests are to be safe- 
guarded in the event of special consideration being given 
to the resuscitation of export trade. Secondary grades 
of manufacturing fuel are in ample supply, though washed 
fuel is a fairly active market. А decided improvement 
in house coal is still awaited. Prices generally are sluggish 
at the low levels previously prevailing. Quotations :— 
Best hand-picked branch, 278. 6d. to 298. 6d.; Derby. 
shire best brights, 208. 64. to 218. 6d. ; best house coal, 
198. 64. to 20. 6d. ; screened house coal, 163. to 174. ва. ; 
screened house nuts, 158. to 16s.; Yorkshire hards, 
148. 64. to 158. ба. ; Derbyshire hards, 144. to 15s. ба. ; 
rough slacks, 8s. 64. to 95. 6d. ; nutty slacks, 68. to 75. ; 
smalls, 3s. to 4s. ва. 


LLL ET, 
SSS eS 


A New TECHNICAL SCHOOL IN WESTERN CANADA.— 
It is reported that plans are being repared for the 
erection of a new technical school in Western Canada 
involving an expenditure of 450,000 dols. The main 
building is to be a four-storey structure of reinforced 
concrete, measuring 450 ft. in length and 65 ft. in 
width. Sixty class rooms will be provided, in addition 
to physical, electrical, and general laboratories, and 
an auditorium will be included capable of seating 
1,000 persons. 16 is expected that the construction 
will be commenced shortly, United Kingdom firma 
in any way interested may obtain further particulars 
on application to the Dopartment of Oversoas Trade, 
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THE ST. LAWRENCE WATERWAY. 


WE have concluded in this issue of ENGINEERING 
a summary of the report of the Joint Board of 
Engineers, appointed some time ago by the Govern- 
ments of Canada and the United States, to consider 
the question of the development of the St. Lawrence 
as а navigable waterway,in conjunction with Из 
use for power purposes. The whole question is 
one of intense interest to engineers, but is also, not 
unnaturally, involved in politics, and further, in 
this particular case with international politics, 
making progress proportionately slow. Тће interests 
touched are so varied, and the claims so conflicting, 
that only the most careful consideration can 
arrive at the most suitable solution of all the 
problems presented. Innumerable schemes and 
suggestions have been put forward in connection 
with the project, and it would be impossible to 
review briefly all the data which have been set out 
nor in some directions is this necessary, since the 
more recent reports are exhaustive on matters, 
which, unavoidablv, had to be left somewhat in 
doubt in some of the earlier. 

Тһе scheme was, we believe, first brought into 
the range of possibility when it was, in 1919, referred 
for consideration to the International Joint Com- 
mission, representative of both Canada and the 
United States. In connection with this, each 
country appointed an engineer to go into the 
question, jointly, of preparing plans and estimates. 
The United States nominated for this purpose 
Colonel W. P. Wooten of the U.S. Corps of Engineers. 
Canada appointed the late Mr. У. A. Bowden. сте! 
engineer of the Department of Railways and Canals. 
The findings of Messrs. Wooten and Bowden, 
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presented іп 1921, were favourable, but agreement 
was not secured on all points. They enabled the 
International Commission, however, to draw up a 
report, published, in 1922, with a view to airing the 
subject generally and giving an opportunity for 
criticism, discussion, and the suggestion of alter- 
native schemes. This report suggested further 
expert consideration of the question, and in due 
course action was taken by both countries. А 
Commission, known as the United States St. 
Lawrence Commission upon the Development of 
Shipway from the Great Lakes to the Sea, was 
called into being on the one hand, and a National 
Advisory Council, on the part of Canada. This 
was in 1924. Each side at once proceeded to 
appoint members of a new Joint Board of Engineers, 
three sitting to represent each country. Тһе 
representatives of Canada were Mr. D. W. McLachlan 
of the Department of Railways and Canals, Mr. O. O. 
Lefebvre of the Quebec Streams Commission, and 
Brig.-Gen. C. H. Mitchell, C.B., C.M.G., of Toronto. 
As usual, the representatives for the United States 
were military officers, the U.S. Corps of Engineers 
having under their supervision all matters connected 
with ports and navigable waters. The United 
States side of the Board was composed of Major- 
General E. Jadwin, now Chief of Engineers (then 
Colonel), Colonel W. Kelly, and Lieut.-Colonel G. B. 
Pillsbury. These appointments having been mutu- 
ally accepted by the two Governments, the Board 
embarked upon a very painstaking investigation, 
publishing the consequent report at the ‘close of 
1926. This brief document has in the past few 
weeks been supplemented by appendices, which, with 
numerous folded plans, in complete form now 
constitute а very bulky record. 

The recommendations of the Joint Board of Engi- 
neers may be reviewed in the articles already referred 
to. The Board was in practical agreement on the 
work to be done, but the two groups differed about 
the best course to adopt for construction. Here,there 
are not unnaturally somewhat opposing interests. 
The great interests in the United States favourable 
to the St. Lawrence Waterway project are anxious 
to push ahead with the development works, so as 
to bring the whole to fruition as early as possible. 
No less than 22 of the United States are officially 
members of an Association formed to advance the 
project, others being affiliated to the body. Тһе 
Association comprises, in fact, in its membership, 
all States north of the 37th latitude, with the ex- 
ception of two in the far west, and six on the Atlantic 
Coast. It is quite obvious that these might well 
have other interests—some of them undoubtedly 
have, yet it is notable that even Oregon and Wash- 
ington, on the Pacific slopes, view the project favour- 
ablv. 

When transmitting the Board's report to the 
President of the United States, Mr. Hoover, Secretary 
of the Department of Commerce, referred to the 
great interior of the North American Continent, 
which was handicapped in the matter of transport. 
The area he cited, though not coinciding with 
that covered by the Association referred to, cover- 
ing in fact Canadian territory as well, embraced, 
he said, а tract of country supporting 40 million 
inhabitants, whose claims to an equalisation of 
transport advantages as far as possible were too 
weighty to be ignored. The United States Commis- 
sion, in short, reported to the President, on the 
strength of the engineers’ investigation, that the 
general St. Lawrence scheme should be adopted in 
preference to one including a link from Lake Ontario 
to New York, and that negotiations should be 
opened up with Canada with а view to arrive, if 
possible, at agreement on the various questions to 
be mutuallv settled. 

More recently, telegraphic advices from Canada 
have stated that the National Advisory Council has 
now reported to the Government. at Ottawa. The 
gist of these is that the Council also recommends 
the scheme on economic grounds, with a 27.ft. 
channel. instead of one of 25-ft. depth. suggested by 
the Joint Board. the work to be spread over a 12-vear 
construction period. Details at present are lacking, 
but this rather suggests that what is known as the 
two-stage development of the International Section 
has been supported by the Council. The main dis- 
cussion has in recent усагв centred round this section, 
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which has a length of 115 miles, and in which the 
heaviest work will be required. For this section, two 
schemes have been put forward, the so-called single 
stage scheme, judged best Бу the United States 
engineers, having one pool, with dam and power 
development at Barnhart Island ; and the two-stage 
scheme selected by the Canadian engineers, with 
dam and power-house at Ogden Island, and а second 
dam and power-house at Barnhart Island. It may 
be stated that this scheme is virtually identical 
with one put forward, mainly from the power 
development point of view, by the Hydro-Electric 
Power Commission of Ontario, as Из“ В” scheme, 
when it gave evidence before the International 
Commission in 1921, details of which may be found 
in а statement issued by the Hydro-Electric Com- 
mission last year. So far as navigation is concerned 
it would seem logical that Canada should follow up 
the Welland Canal reconstruction by the further 
improvement which would go to enhance the service 
that channel might render to shipping. 

Ав already stated the desire of the United States, 
generally speaking, is to push ahead with the whole 
project. With ample funds, and a population 
ready to take advantage of benefits immediately 
they begin to accrue, that country is in а very 
different position from Canada. The latter, if 
she embarks upon the scheme will be doing so as 
constructive work for the future. She is neither 
able now to make use of all the power which would 
be developed if the project were carried through, 
nor probably is she anxious to spend large funds 
before this becomes actually essential. А two- 
stage scheme, on the International Section, would 
thus most likely suit her better, and though 
it appears that this might be somewhat the 
more costly in net capital expended, it would seem 
that this expenditure would be capable of being 
carried better by the country, and a partial return 
secured on lower early costs, than with the project 
backed by the United States. Тһе enterprise 
would, in fact, become productive after a smaller 
expenditure had been met. It may be held that 
if the whole were proceeded with, and Canada 
could not use all its power at once, sale for this 
could be found, as is done now at Niagara, in the 
United States. But, whatever the relations of the 
two countries are likely to be, we do not think this 
can be claimed as altogether sound. If the power were 
exported, this fact would tend to delay the develop- 
ment of industries in Canada, while it would build 
up others in the United States, which would certainly 
not view the ultimate withdrawal of the supply 
with equanimity. It is possible, of course, that 
negotiations might even prove some financial 
scheme of co-operation between the two countries 
to be possible, whereby the United States might 
secure the advantages of the single stage develop- 
ment, while Canada might be relieved of some of 
the burden this would normally impose upon her. 


The international question is always to the fore, 
and the manner in which settlement will be arrived 
at of the many points to be thrashed out, has given 
rise to much discussion—some of it perhaps a little 
tactless. The fact that the lower reaches of the 
St. Lawrence are in Canadian territory, has raised 
what we believe to be quite unnecessary prejudice in 
the United States, but it is a question whether some 
of this may not unconsciously be due to the proposal 
for an alternative route, via Lake Ontario and New 
York. Naturally. the latter scheme would bring 
to New York additional ocean-going traffic, and 
make her a still more important port for the export 
of grain from the middle west, than she is now. 
If we consider the international aspect apart from 
such influences, the prospects of the future, based on 
experience of the past, appear to be favourable in- 
stead of otherwise. For instance, the Welland Canal, 
built by Canada and enlarged by her, is іп use 
regularly, indifferently by United States апа 
Canadian shipping. without distinction of any sort. 
The same holds of other waterways. Similarly, 
at Sault Ste Marie, on one side of the river are the 
four United States locks, and on the other a single 
Canadian lock, and shipping сап be, and is, used by 
either as convenient. Тһе larger vessels, perforce, 
now use the largest of the United States locks. In 
none of these cases, under the control of the United 
States or Canadian authorities, are tolls charged 


either to their own or to other nationals, and we 
cannot believe that as the years go on and the 
nations come to know each other better, such 
friendly co-operation could not be safeguarded. 

The feeling which seems to exist in New York 
finds something of a counterpart in Quebec and 
Montreal, though we do not know how far it is 
the true feeling of these parts of the Dominion. 
Quebec is naturally averse from internationalising 
the lower reaches of the river, lying wholly within 
her province, and, as we have suggested, we hope it 
will not prove necessary to the scheme for this to be 
definitely made the subject of formal discussion. 
Montreal possibly has a fear that the project may 
result in loss of trade, built up by great enterprise 
and with much expenditure. On the other hand, 
opinion in Montreal itself seems to show that much 
of this fear is thought to be groundless, while the less 
kindly-disposed ask what regard Montreal herself 
paid to the claims of the port of Quebec, when she 
set out so determinedly on her career. Actually, we 
think the risk is not so serious as it might seem. 
Liverpool did not cease to exist when Manchester 
became an inland port, while if there are good reasons 
for the shifting of the economic centre, in view of 
the more intensive devclopment of the west, no effort 
on the part of even a prosperous city will stop it. 

We have stated that the desire of the United 
States is to push ahead with the work. This is no 
less so with regard to power development than with 
navigation facilities. Оп the other hand, although 
power schemes have been planned and applications 
filed in connection with them, the inability of the 
Water Power Commission of the State of New York 
to carry its proposals in the face of political opposi- 
tion, has caused delays. In Canada, it is well known 
that certain parties are anxious to embark on 
further power schemes on the St. Lawrence. 
Report is also just to hand of plans for a large 
project on the Lake St. Francis—Lake St. Louis 
section. This, contrary to the Joint Board's 
proposal, is, as we understand it, а totally new 
scheme on the south shore, but one which is said to 
embody the construction by private enterprise, of 
& power canal large enough for use by ocean ship- 
ping. Although these plans are said to be viewed 
with favour at Ottawa, and it is bordering on 
rashness to venture an opinion with the few data 
yet available, it would seem to us impracticable 
to combine an economic power canal for a 2 million 
horse-power plant, with а toll-free navigation 
channel. Anyone who has made the trip from the 
Queenston plant up the Ontario Hydro-Electric 
Commission's Canal to Chippawa, will certainly feel 
that a canal, sufficiently large to make the current of 
small effect on large vessels, would have to be of such 
dimensions that it could only be constructed at 
immoderate expense. 


SEVENOAKS RAILWAY ACCIDENT. 


COLONEL SIR JOHN PRINGLE'S official report to the 
Ministry of Transport оп the accident at Dunton 
Green, near Sevenoaks, last August, has now been 
issued. This accident resulted in 13 deaths, and more 
or less serious injury to 129 passengers and railway- 
men. Тһе report attributes the accident mainly 
to the condition of the roadbed. Тһе track waa laid 
іп 1907 with 95-Ib. rails, which were still in excellent 
condition, but the bottom ballast is said to have 
been of somewhat indifferent quality, and the 
drainage defective. Matters were aggravated by 
the exceptionally wet summer, and heavy rain on 
the very day of the derailment may have caused 
the track to go down under traffic. The result was 
that there were irregularities in the super-elevation 
and gauge of the rails. which caused the engine to 
roll. Тһе amplitude of this roll gradually increased 
until one of the wheels of the leading driving axle 
mounted the rail and dropped on the far side of it. 
This derailment might have had no specially serious 
consequences had it not been that there were catch 
points at the bottom of a gradient, some 560 vards 
from the point where the wheel first mounted the 
rail, Тһе derailed wheel, meeting these points, 
burst open the stock rail, and this led to а complete 
derailment of the engine, which collided with the 
pier of an over-bridge, being finally brought up 
against the bank of the cutting, 120 vards further on. 
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Two of the coaches also collided with the bridge. 


The locomotive was a side tank engine, mounted 
on а two-wheel truck in front and on a four-wheeled 
bogie behind. There were three coupled driving 
wheels on each side, the wheel diameter being 6 ft. 
The Southern Railway adopted this type of engine 
in 1917, and subjected it to a very complete series 
of tests, in order to discover any weak points in the 
design. As the result of the experience thus acquired, 
certain modifications were made and tested in their 
turn. In this way a marked improvement was 
effected in the running of the class. Engine 
No. 800, which was that concerned in the accident, 
was designed in accordance with these results. 
The drivers reported that this type of engine rode 
somewhat more easily than tender engines, but was 
more liable to develop an uncomfortable degree of 
roling when passing over indifferent track. The 
derailment started on а curve of 54 chains radius, 
the track at that point being on an embankment, 
but this changed intoa cutting before the over-bridge, 
which wrecked the train, was reached. Throughout 
almost the whole distance traversed after the first 
вірп of derailment, the super-elevation was some- 
what less than the company's standard, and it was, 
moreover, irregular. 

In view of certain evidence given at the inquest, 
the Ministry of Transport decided to try one of the 
tank engines and а tender engine over a portion 
of the London and North Eastern Railway, about 
seven miles long, between Huntingdon and 5t. 
Neot's. The track consisted of 95-lb. and 100-1Ь. 
rails, and was overhauled prior to the tests. Тһе 
sharpest curve was of 56 chains radius, and there 
were three reverse curves in the total length. Тһе 
ballast throughout was of first-class quality, and 
drainage was well provided for. In the tests, the 
speed ranged from 60 miles up to 834 miles per hour. 
Mr. H. N. Gresley, provided the facilities for these 
trials. Тһе report states that the tank engines rode 
particularly steadily, and nothing in the nature of a 
continuous roll was set up. Moreover, there was 
less vibration than with the tender engine. The 
tank engine was obviously safe at the very highest 
speeds attained. Additional trials were next made 
on a section of the Southern Railway between Woking 
and Walton, a distance of 71 miles. On this section 
there was only one reverse curve, and the length 
of tangent was greater than in the case of the St. 
Neot's tests. Тһе rails weighed either 90 lb., 95 lb., 
or 100 lb. per yard. Тһе formation was partly 
marl and partly sand. The ballast consisted either 
of Maldon stone or Thames ballast, and the whole 
of the track was overhauled prior to the trials. 
Sir John Pringle states, however, that the drainage 
was defective and the line generally not in first-class 
condition. As a consequence, the tank engine ran 
much less steadily and rolled even at certain points 
of straight track. In fact, Mr. Gresley expressed 
the opinion that on this track the rolling might be 
dangerous at speeds of 70 miles an hour or more. 
It was found that the engine was steadier when 
running bogie first. 

As the result of these trials, Sir John Pringle 
concludes that the tank engines were well designed 
and’ quite suitable for working express passenger 
trains on well-laid and well-maintained roads. 
This view is certainly supported by the fact that 
prior to the Sevenoaks catastrophe, these engines 
had accomplished an aggregate mileage of 1,181,446. 
However, on indifferent track a limitation of speed 
is recommended. Sir John Pringle thinks that the 
speed at the time of the derailment must have 
been over 60 miles an hour, but it appears that 
engines of the same type attain, in daily service 
between Three Bridges and Haywards Heath, а 
speed of 63-5 m.p.h. without any indication of 
danger, and similar speeds are worked to on other 
main lines. 

On the London and North Eastern and other lines, 
permanent marks are erected at curves, on which 18 
inscribed the amount of super-elevation required, and 
Sir John Pringle suggests that this example might 
well be followed by the Southern Railway Company. 
Moreover, whilst train speeds have not increased 
sensibly during the past 25 years, weights have 
risen very materially, and he suggests that а согте- 
sponding improvement is required in the type of 
road bed and in standards of maintenance. 
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On August 20, there was another derailment on 
the Southern Railway, on the line between Bearsted 
and Hollingbourne, and this is the subject of a 
report by Colonel A. H. L. Mount. The train was 
drawn by one of the same class of engines as at 
Sevenoaks. Here, again, the wheels of the leading 
coupled axle first left the track, and were followed 
by the remaining wheels of the engine. The track 
was practically straight at the scene of the derail- 
ment. The ballast was almost wholly of ash at the 
site of the accident, and in places, mingled with 
clay. Owing to intrusion of the clay, the drainage 
had become unsatisfactory. Colonel Mount con- 
cludes that it was the condition of the track that 
was mainly responsible for the accident, although 
the particular engine involved was not quite repre- 
sentative of the latest practice of the company. 


RADIANT HEATING. 


Or the two methods available for distributing 
heat from a central source for warming the rooms of 
a building, that depending upon the circulation of 
heated air by convection currents has been mainly 
employed up to the present, but in this it must be 
remembered it is necessary to heat the whole of the 
air in the building, as well as the building itself, 
to produce a comfortable temperature. With the 
other method of heating, viz., that of supplying heat 
in the form of radiant energy, the actual temperature 
of the air is of less importance, since persons are 
comfortably warm in a room with a low air tempera- 
ture provided that sufficient radiant heat reaches 
them. The latter system would therefore appear to 
be the more efficient method of heating of the two. 

. The methods by which radiation can be applied 
in heating buildings were considered in a lecture 
delivered to the Royal Society of Arts on Jan- 
пагу 18 by Mr. А. Н. Barker, who dealt particularly 
with those methods in which heat is radiated from 
large flat surfaces, forming parts of the walls or 
ceilings of the apartment, maintained at a compara- 
üvely low temperature by the circulation of hot 
Water or by other means referred to later. Тһе 
radiation from such surfaces is, of course, confined 
entirely to the infra-red region of the spectrum, 
and with radiant heat of that character, Mr. Barker 
stated, it is possible to produce comfortable con- 
ditions in а room with a much lower expenditure 
of energy than when the radiation is of a luminous 
or semi-luminous character, such as is produced by 
an incandescent body. As a possible explanation of 
this, he suggested that the glass of windows is 
less diathermanous to rays of the long wave-lengths 
produced by low-temperature radiators than to 
the shorter waves from bodies at high temperatures, 
and also that a smaller proportion of the former 
absorbed by the walls. Usually the temperature 
of the large flat radiating surfaces does not exceed 
120 deg. F., and in such cases, Mr. Barker stated, 
about 60 per cent. of the heat supplied is given off 
in the form of radiation. 

185 princtpal advantages claimed for the method 
0 heating by low-temperature radiators are that 
И avoids the feeling of stuffiness usually experienced 
when the atmosphere is heated by convection 
“rents, and that the cost of heating is reduced. 
| wback is that comparatively little heat, reaches 
“ове positions in a room from which an unobstructed 
тем of the radiating surface cannot be obtained, 
and, although this can be overcome by fixing the 
ка e the ceiling, Mr. Barker suggested that 


other furniture placed below the surfaces, as well 
as the floors above. Many methods of applying the 
prine iple ш practice have been evolved, the first, 
we believe, having been devised by the lecturer 
iie: twenty years ago. Та this system, which was 
ар loyed in some of the buildings of the University 

lege Hospital and waa referred to in our account 
Of the heating installation of that institution on 
Page 3 of our last volume, coils of piping about 

m. in diameter, spaced from 4 in. to 6 in. apart, 
Are embedded in the plaster of the walls or ceilings. 
Water, at about 120 deg. F., is circulated through 
the pipes, and the heat thus imparted to the plaster 
В radiated from the surface of the latter. It is 
admittedly difficult in applying this method to 
avoid cracking of the plaster, unless the tempera- 
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ture of the water is kept very low. With the 
development of concrete floors and buildings, steel 
coils have been cast into the concrete itself, with 
satisfactory results, but it is obviously difficult, 
when the pipes are completely concealed in the 
structure of the building, to keep track of them 
for the purpose of making any necessary repairs, 
alterations, or extensions. 

« А more convenient system, of recent introduction, 
is to make the heating panels in the form of large 
flat surfaces of cast or wrought iron, with conduits 
for the passage of the hot water, this having the 
&dvantage over the embedded coils that the panels 
can easily be removed and replaced, апа also that 
they can be heated by hot water or steam at any 
desired temperature. Тһе disadvantages are that 
the panels are of considerable weight and that it is 
not always easy to conceal the necessary piping, 
although а dummy plate is sometimes provided for 
this purpose. Ап interesting development of the 
system is to form the panels as a dado round the 
walls, the plates being cast from patterns resembling 
an ordinary oak dado and showing the natural 
grain of the wood оп the surfaces. For the latter 
purpose, the master patterns are made in genuine 
oak, which is then subjected to the action of а sand 
blast to cut азау the softer parts of the wood 
between the hard veins and thus emphasise the 
grain. Iron patterns are cast from the oak pattern 
after this treatment, and the former are used for 
moulding the actual panels. These, when suitably 
coloured, are said to be indistinguishable from real 
oak, although they are considerably cheaper. 

Ап important point in favour of metal panels is 
that they can be heated electrically or by gas 
burners, as well as by steam or hot water. When gas 
is used, the products of combustion are drawn 
through conduits in the panels by а small exhaust 
fan and discharged to the atmosphere outeide the 
building. Practically the whole of the heat derived 
from the combustion of the gas is utilised in this 
way, the products of combustion arriving at the 
fan being almost cold. Ап automatic device is, 
of course, provided to turn off the gas in the event 
of а stoppage of the fan, in order to avoid the risk of 
fumes escaping into the building. Тһе utilisation 
of gas for heating in this way has the obvious advan- 
tage of rendering a boiler house, involving the carting 
of fuel and ashes, unnecessary, while the cost, 
according to the lecturer, does not greatly, if at all, 
exceed that of heating by hot-water radiators. 
It was certainly, he stated, very much lower than 
that of heating by open coal or gas fires. 


THE ENGINEERING OUTLOOK. 

ТУ.—Мотов CYCLE AND CYCLE INDUSTRY. 
HITHERTO, our analysis of the motor industry has 
incorporated details relating to the motor-cycle and 
cycle trades, but as the fluctuations in the former 
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do not necessarily correspond to those in the latter, 
and as the motor-cycle and cycle trade is, in fact, 
a self-contained unit of no small importance in our 
national production and intercourse with overseas 
traders, it has been thought an advantage, from all 
points of view, to deal with it in a separate article. 

Unfortunately, the Ministry of Labour Employ- 
ment Statistics deal with the motor, motor-cycle and 
cycle and aircraft industries as a whole, but if these 
figures are utilised together with a sample of employ- 
ment in four main districts, the tendency of this 
grouping to cause misleading deductions is demon- 
strated, and the separation of the motor-cycle and 
cycle industry from the motor industry is imme: 
diately justified. (See Table I.) | 

The decline in the number of employed, according 
to the sample, undoubtedly reflects the present state 
of this branch of industry more accurately than the 
slumped figures of the Ministry of Labour, the 
increase there indicated belonging to the motor and 
aircraft branches. Data relating to the pre-war 
position of employment are not available. 

In considering the trade position and the pros- 
pects of this industry, it may be desirable and 
conducive to a better understanding if motor cycles 
and pedal cycles are dealt with separately, because 
the trend in each case differs. 

Dealing with motor cycles first, it is found, from 
a study of the Preliminary Report of the Third 
Census of Production (1924), published last year, 
that a very considerable expansion has occurred in 
the industry during the past two decades.  Parti- 
culars are furnished in Table II. | 

Of this 1924 production of 120,400 motor cycles 
and tricars, at a factory value of 5,877,000!., 
37,600 vehicles, valued at 1,626,000!. were exported. 
During the same period, 400 motor cycles and tricars 
were imported at a cost (c.i.f.) of 16,0007. Trade 
in parts is not being dealt with. It may be 
deduced, therefore, that in 1924, manufacturers 
exported 31:2 рег cent. of their production; 
that 68-6 per cent. of the total production was 
consumed at home, and that the home manu- 
facturers supplied the home markets require- 
ments to the extent of 99-5 per cent. The home 
market then, was virtually free of competition, and 
this state of affairs reflects high credit on the 
excellence of the British production, and the 
organisation responsible for it. As will be sbown. 
later, imports of motor cycles and tricars have 
declined even further during 1927. 

Production figures are not available for 1927, but 
Table III on the following page gives details of the 
exports of motor cycles and tricars over а period of 
years. 

]t will be seen that in the first half-year, а new 
high record of exports was established, and although 
the second half reveals à decided downward trend, 
the year's exports, in the aggregate, are the highest 
yet achieved as to both number and total value. 


WoORKPEOPLE EMPLOYED. 


Number р 
Date. Employed in | Index 1923 
Four Districts. we : 
1923 0,978 100-0 
1924— 
ist half-year .. 6.808 97-6 ) 
2nd ші 8,072 105-6 
1925— 
Ist half-year .. 9,689 138.7 | 
2nd » зе 9,401 134.7 
26-— 
18% half-year .. 9.407 134.9 ) 
2nd » . 8,391 120-3 
1927— 
Ist half-year .. 8,956 198.4 ) 
12nd is 8,500 121:8 


* Figures only relate to the month of July іп each year. 


Motors, Cycles, and Aircraft.“ 


Number Number Number Index 1923 
Insured. Unemployed. Employed. - 100. 
— TC — Е 175,722 100-0 
203,340 16,145 187,195 106-5 
214,840 14,100 200,740 114.3 
224,040 21,609 202,431 115-6 
232,860 18,330 214,521 122.5 


1 Estimate on incomplete returns. 


TABLE II. PRODUCTION or MOTOR CYCLES AND TRICARS. 


1907. 

Kind of Goods. „„ 
Number. Selling Value. 

L 

Motor -cycles and tricars (com- 3.700 137.000 
plete) .. А ых ne 
Motor-cycles and tricars (parts) = т 
E 4 


Factory value per vehicle 


1912. 1924. 
Number. | Selling Valne. Number. Selling Value. 
£ £ 
36.700 1,613,000 120.400 5.877.000 
— — ^ 2 һақ 000 
44 -- 49 


— —— — А 
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This steady expansion may be expected to| 1% is probably not correct to regard the еуег- 


continue, for the export market capable of develop- 
ment remains considerable. The European market 
is very largely served by British products, and 
although continental makers appear to be taking 
steps to stimulate their home production, we have 
the advantage of already established markets and 
unquestionably the best models. Recently suc- 
cessful efforts have been made in securing distant 
markets previously regarded ав scarcely пре; and 
the Empire markets, particularly Australia and 
South Africa, offer scope for the expansion of 
already large imports. Bearing in mind the financial 
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cheapening motor car as a rival of the motor cycle. 
After all, the considerations relating to the riding 
of a motor cycle are as much psychological as 
financial, but even if financial considerations alone 
are taken into account there must always be a 


TABLE IV.—Net Imports of Motor Cycles and Tricars. 


у Value. Index. ] 
ни Number. 
£ Number. Value 
position in Australia that continent offers probably | 1913 — rl 1705 UO 10079 
18 Qr. 95 6.326 81-2 166:6 
TABLE III.—E-rporta— British. Manufacture. Motor t 110 5,953 94-0 156-8 
Cycles and Tricars. 3rd „ 46 1,958 39-3 51-6 
4th .’ 71 3,056 60-6 80-5 
1923— 
Motor Cycles and Tricars. іні Qr. 109 4,491 93.2 118-3 
Monthly 2nd ,, 170 7,307 145.3 192-5 
Average. 3rd_,, 30 1,407 25:6 37-1 
Number. Index. Value. Index. и 5 2 1,141 23.9 30-1 
7G Ist, Qr. 16 723 12-7 19-0 
2nd „, 30 1,559 25-6 41:1 
1913 1,404 100-0 61,105 100-0 s 18 195 Ia Es 
1st Qr. 586 41-7 41,411 67-8 10255 » 7 3,050 59:8 80-4 
а „г i 2- 
За ^ т 185 4205 а Ist. Qr. 75 3,491 64-1 92-0 
4th „ 431 30-7 25,142 41-2 2nd „ 176 6,990 150:5 184.1 
1923— 3rd „ 17 573 14-5 15:1 
18% Qr. 098 71:0 | 51,47 83-7 ith. 21 1.037 17:9 27.3 
?nd ,, 1,468 104 -6 76,698 125-5 | 1926— А 425 
rd „ 1.287 91-6 66,093 108-2 A A 3 115 о о 
9 9 . зэ = B 
3 1,631 106 76,268 124 -9 ard 12 ha? ios ips 
Int qr. 2,447 174-1 108,341 174:0 |, А 5 207 4:3 5:5 
nd „, 4,238 301.8 | 187,965 307-0 тз 
$rd „, 3,028 215-6 | 129,001 213-0 Ast Qr. 14 0 12.0 па 
4th „ 2,807 199.8 | 118,328 193.7 2nd ,, 12 98 10:3 15: 
1925— 3rd „ 10 320 8.5 8:4 
1st Qr. 3,908 278-1 | 154,139 252.2 “иі, 16 561 18-7 14-8 
?nd ,, 4,955 302.9 | 180,723 296-0 
зга „ 3,638 259-0 | 142,206 233.0 
dth „ 3,745 266.7 | 141,940 232 -4 
1926— 
1st Qr. 4,426 315-0 | 168,494 275.8 
2nd „, 4,556 324.2 | 175,753 287 · 9 
3rd „, 3,808 271-0 | 141,542 281-8 
1927 » 3,941 237-9 | 116,045 119-0 
27— 
18% Qr. 4,853 345.4 | 185,596 304-0 
2nd „, 5, 412:8 | 240,680 394-0 
зга „ 3,801 970-7 | 161,748 285-0 
4th „ 2,627% 187-0 173-0 


105,703* 


* Estimated on incomplete returns. 


& better market for motor cycles than it does for 
motor cars at the present time. 

The negligible volume of imports is amply 
shown in the accompanying Table IV. 

Leaving 1926 out of account as an altogether 
abnormal year the very steady апа decided 
reduction in imports since the termination ol 
the war is & pleasing feature, and the total 
elimination of the foreign machine should not, 
on this showing, be far distant. 

The superiority of this country over foreign 
producers in the export market may be gauged 
from Table V., which gives by value the inter- 
national exports of five of the main producing 
countries. Тһе values are expressed in pounds 
sterling at the average rate of exchange for each 
ear. 

4 Not only is the steady growth of British trade 
.to be noted, but the increasing world demand 
augurs well for even greater expansion. 


* Estimated on incomplete returns. 
TABLE V.—International Exports of Motor Cycles. 
0001. 


Exported from | 1913: 1924. 1925. 1926. | 1927.* 
Great Britain .. 732 1,626 1,857 1,806 2,155 
Етапсе SA 37 143 117 152 169 
Germany 130 77 60 94 175 
Italy 10 49 54 31 19 
U.S.A | 154 007 1,052 1,011 888 

Total | 3,140 | 3,094 | 3,406 


| 1,063 | 2,795 


е Estimated on incomplete returns. 


large percentage of the population which cannot 
afford the purchase and maintenance of à motor car 
even with hire purchase facilities, but who never- 
theless desire and require the amenities of the 
road. 

There is undoubtedly а very extensive potential 
home market. According to the “ Review of the 
British Cycle and Motor Cycle Industry," published 
by the British Cycle and Motor Cycle Manufac- 
turers and Traders! Union, Limited, in October 
last, the number of motor cycle registrations has 
increased from 8,500 in 1907 to 628,955 in 1926; 
the number registered in 1927 was probably nearer 
650,000. Тһе number of cars registered in 1926 
was, on the authority of the Society of Motor 
Manufacturers and Traders, Limited. 686,000, 
а total of 1,336,000 privately-owned mechanical 


Certainly the larger proportion of this population 
has а greater prospect of commanding а motor cycle 
than & motor car. 

Turning now to реда) cycle and tricycle manu- 
facture the position at first glance might occasion 
surprise. The demand might have been expected 
to decline in these days of mechanical power, but 
the reverse is the case. s 


TABLE VIL—XNet Imports of Pedal Cycles. 


Index. 
A Quer No Value 
No. Value 
£ £ 
1913 30 213 100-0 100-0 
1922— 
lst Qr. 116 427 386.7 200-4 
2nd „ 108 335 343.3 157-2 
ard „ 125 365 416.7 171.4 
4th „, 130 388 433-3 182.0 
1923— 
1st Ог. 128 315 426.7 147.9 
2nd „ 323 1,161 1,076 ·-7 545.0 
зга „ 158 777 526.7 364.5 
4th „ 815 911 1,050:0 421-5 
1924— 
lst Qr. 82 372 273.3 174-5 
2nd ,, 121 811 403-3 380-5 
3rd „ 114 707 380-0 381-7 
+, 48 310 160-0 145:5 
1925— 
186 Qr. 96 590 320.0 276.8 
21а „ 102 603 340-0 283-0 
3rd „, 97 446 323.3 209.3 
4th „ 53 333 176.7 156.3 
1926— 
let Qr 135 424 450-0 199.0 
2nd „ 175 825 583.3 387.0 
за „ 74 417 246-7 195.7 
4th „ 34 213 113.3 100-0 
1927— 
1% Qr. 52 361 173:3 169:4 
9nd „ 129 381 430-0 178:8 
за „ 101 428 336 - 7 200-8 
*4th „ 42 202 140-0 94-9 


е Estimated on incomplete returns. 


Table VI. is compiled from data made available 
by the Census of Production Preliminary Report, 
and the increased output in 1924 after the marked 
decline in 1921 is noteworthy. 

Exports of pedal cycles and tricycles in 1924 
totalled 200,800 at а value of 1,024,000Г., whilst 
1,100 valued at 7,0001. were imported. бо that 
about one-third of production in 1924 was sent to 
foreign destinations and only a very small per- 


TABLE VIII.—Ezrports of Pedal Cycles. 


TABLE VI.— PRODUCTION or PEDAL Сусъкв AND TRICARS. 


1907. | 


| 1921. 1924 
Kind of Goods. | ren e B 
Number. Selling Value. Number. Selling Value. Number. Selling Value. 
£ £ £ 
Pedal-cycles and tricycles 2А 613,200 3.383,000 467,000 2,121,000 681.600 3.774,000 
Factory value per vehicle — 5l. 105. — 4l. 11s. — 51. 118. 


“Тһе outlook for Ше motor cycle and tricar side 

of the industry then may be regarded as good. 
The export position is sound апа increased 
exportation may be looked for. Іп the home 
market & pronounced improvement is indicated. 
The past two years at home have not been good; 
in 1926 demand was undoubtedly adversely affected 
by the industrial upheaval, and last year financial 
stringency was felt in consequence thereof. Тһе 
inclement weather was another factor which 
retarded purchase. This year better weather may 
be hoped for, but in any case the improved 
prospects of trade generally are calculated to create 
an improved home demand for motor cycles. 


vehicles. Excluding that number who own cars, 
it may be estimated that there is in the country 
a population 16 years of age and over of more 
than 33 million souls, of whom less than 2 per cent. 
are possessed of motor cycles. If the calculation 
be confined to those between 16 years and say 
50 years of age, then there are approaching 
24 million souls only 650,000 of whom are motor 
cycle owners. The motor cycle is no longer the 
preserve of the male, and so it is not proposed to 
draw any distinction between the male and female 
sections of the population, but these figures should 


help in an appreciation of the extensive home market 


capable of development to some considerable degree. 


Index. 
No. Value. 
No Valuc. 
£ £ 
13,303 50,790 100:0 100:0 
5,093 40,051 41:4 18-9 
5.086 39,372 46:2 77:5 
6,333 43,223 51:4 85-1 
5,072 38,852 48.5 15:0 
6,909 41,654 56-1 82.0 
9,885 59,355 80.3 116-9 
12,318 71,991 100.1 141-7 
11,494 62,399 93.4 183.9 
14,875 76,242 120.9 150-1 
16,800 87,162 136-6 171:5 
17,178 86.752 139.6 170.8 
18,074 91,162 147-0 179:5 
20,904 | 103,998 169-9 205.0 
22,258 | 106,784 181-0 210.5 
28,822 108,077 189-5 218-0 
29,005 | 117,132 235.7 230.7 
28,989 | 132,856 235.6 262 -0 
21,249 93,603 172.7 184.3 
93,170 95,731 188:4 188-5 
19,943 80,974 162:0 159:4 
m ..| 24,300 94,361 197-5 185.8 
ыы ..| 26,723 | 116,383 217-2 229-4 
oe ees 19,115 85,260 155-4 167-9 
Т . . 24,855 | 101,277 198.0 199.5 
222 ⁵ ↄ x 8 


* Estimated on incomplete returns. 


centage of the home demand was supplied by 
foreign makers. Table VII. gives import figures. 

The export position, detailed in Table VIII., shows 
that since 1924 the export of cycles has steady 
increased, and although at the time of writing 
final figures are not available, there is every indi- 
cation that the number of cycles exported in 1927 
will equal, if not exceed, the high record established 
in 1926. 

The steady growth of our export trade is ade- 
quately illustrated by Table VIII. 
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It has been argued that the motor car is not 
displacing, and is not likely to displace to any 
marked degree, the motor cycle. With some 
qualifications the same may be said of the motor- 
cycle vis-à-vis the pedal cycle. It is true that the 
boy who now pedals a cycle will probably in the 
future ride а motor cycle, but there are new genera- 
tions following who will require to begin at least 
with the pedal cycle. А pedal cycle may be regarded 
as а family institution—barely a house is without 
one—and it is difficult to conceive of its complete 
displacement. | 

Abroad—in the towns of foreign countries and 
the Dominions—the demand is likely to increase 
rather than decline, and the maintenance of our 
export level can be looked for with assurance. 

Reviewing the whole motor cycle and cycle trade, 
then, а strong position is disclosed. There is по 
reasons to regard the recent export records as the 
highest attainable peak—on the contrary every 
index points to greater demands and new high 
records ahead. At home the prospect seems brighter 
than it has been during the past two years for motor- 
сусјев on the grounds of choice, convenience and 
cheapness, and for pedal cycles on the grounda of 
sheer necessity of existing and coming generations. 


LITERATURE. 
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Principles Underlying the Desi 1 ; 
Ву W. І. балситЕк, ОЕ ^ Ecce bee 
mes Сома University, New York. New York: 
John Wiley and Sons, Inc. London: Chapman and 
Hall, Limited. (Price 188. 64. net.] 
J recent years, a number of books on design of 
electrical machinery have been published, in which 
the authors endeavour to cover the whole range of 
direct-current and alternating-current machines in 
one volume. This is obviously only possible if the 
subject is dealt with in skeleton form, and only 
indispensable informationincluded. Professor W. 1. 
Flichter s book is developed from а course of 
lectures given at Columbia University, in New Vork, 
and describes the procedure of the design of con- 
tinuous and. alternating-current machines, includ- 
Ing turbo-alternators, transformers, and induction 
motors. The book is an amplification of the chap- 
lers on. Design of Electrical Machinery, written 
by the same author for Penders’ Handbook for 
Electrical Engineers, and the connection is quite 
apparent in the volume itself, as the subject is dealt 
with in the succinct fashion of a reference book. 
The book is therefore specially suitable for students 
and engineers who wish to obtain a general insight 
into the procedure usually followed in designing the 
2. classes of electrical machines without going 
Vols osely into details, or following up the more 
= Ai questions which are met by engineers who 
1 8 in design work. From this point of view, 
1. very well written, and the author has 
1 giving readers, in à minimum of space, 
se ier 18 required for such a purpose. 
ut а ee however, quite agree with the author’s 
үне at a special feature of the work is “ the 
над 20 of formule from fundamental principles. 
tha 5 9 с“ за 2. апа 155 reasons for 
| of practice," all of which аге 
E to be explained in such a manner as to 
1 | паар шо of the fundamental physical 
Ades | E to them. Оп the contrary, the 
D d d that the formulz and the standard 
ш шей are frequently enumerated with- 
low 110 Т derivations and explanations showing 
ЙА ТЕ dr ues recommended have been arrived at. 
221 undamenta] formula for the design of 
1. machines which gives the relation of 
5 r and length of the armature to the output, 
ihi] ps fundamental design constants, is intro- 
ж Pel 59 without any derivation. The 
MT referred to the first chapter, where, on 
„е and 25, some reference to the subject is 


given, leaving it to the students to connect the 


E equations. 
B ao data given in the book are based on 
чч рчы, of the author during his service in the 
turing 55 of one of the large manufac- 
ык panies апа collected in connection with 
Ing. They represent, presumably, present- 


day American practice. From this point of view, 
the book is of considerable interest to designers 
in this country, as it enables them to compare 
their own figures with the values recommended 
by the author. Generally speaking, there appears 
to be little difference in the practice of the two 
countries. Опе notes particularly that, in some 
respects, the designers in the United States have 
come more into line with European methods than 
used to Бо the case. For example, the insulation 
proposed by the author for high-tension machines 
consists mainly of mica, which was not standard 
practice in the United States until within recent 
years. 

The book contains complete design examples for 
the various classes of electrical machinery, and full 
particulars of the arrangements of the windings in 
the slots and of the insulation are given. In addition, 
a number of tables with lists of dimensions of 
machines of various sizes and type are included, 
which are taken from actual practice. From all 
this, it is evident that the book gives much 
valuable information on actual design practice, 
though the principles underlying this practice are 
not so fully explained as the title of the book appears 
to indicate. 


Dredging and Dredging Appliances, Ву P. M. DEKKER. 
42. Crosby Lockwood and Son. [Price 365. 
net. 

Тнк title of this book is a little misleading, since 

one might imagine from it that dredging and 

dredging machinery in all countries are dealt with, 
whereas, with few exceptions, only Dutch plant is 
described. This, no doubt, is due to the fact that 
the present volume is а translation from the Dutch, 
and indeed the author states in his preface that his 
sole aim has been to give an account of the develop- 
ment of dredging appliances in Holland. Some 

British-built plant is, however, illustrated, including 

the bucket dredgers Barbus at Bombay, and the 

Corozal on the Suez Canal, but descriptions of these 

are lacking. Теве may be found, as regards the 

former vessel, in Mr. Everatt's paper in the Proceed- 
ings of the Institution of Civil Engineers last year, 
and as regards the latter in Mr. W. Brown's 

paper read before the same Institution in 1916. 

Such additional matter as there is, however, 

does not lift the scope of the book to that of its 

title, and it is needless to remark that no book 
purporting to describe dredging appliances generally 
would be complete without, for instance, à descrip- 
tion of the fine suction dredging plant on the Mersey, 
which includes the 10,000-ton suction dredger 

Leviathan. 

As а description of Dutch dredging plant, ancient 
and modern, this book is very complete, and con- 
tains a mass of interesting information. Its value 
would have been enhanced by the inclusion of more 
scale drawings and the omission of а good many 
of the photographs. It would also have been 
convenient if, when the book was translated, the 
metric dimensions, weights,  &c. had been 
converted into British units; this always saves 
the reader’s time. Belt drives are advocated for 
bucket dredgers, and these are universal in Holland. 
On the other hand, in England and abroad gear 
drive is used, with friction-slipping devices incor- 
porated in the main driving wheel of the top 
tumbler. The disadvantage of the belt drive is 
that the engine has to be set across the ship, and 
if, as is usually the case with а self-propelling 
dredger, the same engine works both the propeller 
and the ladder, а belt drive can only be provided 
by the use of bevel gearing in the engine room. We 
are pleased to see that the benefits of British steel 
are generously acknowledged. The author had 
long experience of dredging in Holland and has 
industriously collected а mass of facts and arranged 
them in а convenient form. Тһе chapters on gold 
and tin dredging are particularly interesting. 


Flying for Air Survey Photography. Ву Е. Тхммн. М.С., 
A.F.R.A&S., апа Flight-Lt. C. Porri, R.A.F. Air 
Ministry Publication. London: His Majesty's Station- 
ery Office. 1927. [Price 2e. net.] 

Атк survey is notable for four characteristics which 

differentiate it from other branches of civil aviation. 

Alone of these branches, air survey is self-supporting 


on the merits of its services to the community 
and independent of State subsidies; the essential 
quality of the aeroplane which it utilises is not its 
speed but its power of movement in a plane above 
the earth, unobstructed by the physical difficulties 
which confront the ordinary surveying expedition. 
Although so promising a field for commercial 
development, Ив military value is very considerable ; 
and lastly, it is as yet only on the threshold of its 
opportunity for service, and its technical develop- 
ment has hardly begun. 

The pamphlet under review reveals both the 
potentialities and the limitations of photographic air 
survey. The authors point out that economic 
success depends “ оп the precision with which the 
aeroplane can be flown," and the mean deviations of 
course, height and tilt, quoted from actual operation, 
indicate that air survey must proceed farther along 
the road of technical specialisation before its full 
value is realised. Nevertheless, the accuracy obtain- 
able with the cameras and navigational instruments 
now available is of so high an order that the require- 
ments of surveying in comparatively undeveloped 
countries, and, for special purposes, in highly 
developed areas, may be said to be already 
adequately met. 

It is unnecessary to emphasise the value of air 
photography for the surveying of mountainous, 
thickly-timbered, swampy or otherwise inaccessible 
regions, wherein the slow, toilsome and elaborately 
organised ground surveys are prohibited by their 
costliness, and where surveys much less accurate 
than that obtainable by air photography would often 
suffice to enable the natural resources of the country 
to be exploited. Тһе British Empire is rich in 
such regions and offers “ glittering prizes " for the 
enterprise of air survey companies. 

The present work makes no pretence to be 
more than an introduction to its theme. 
Based on a report prepared for the Air Survey 
Committee. it embodies information collected, 
through the medium of a questionnaire, from 
pilots and navigators engaged in air survey in all 
parts of the world. Its facts and conclusions have, 
therefore, a high practical value. 

In a future which may not be very remote, the 
demand for the services of the air surveyor may 
justify manufacturers of aircraft and instruments 
in specialising in the production of this class of 
machine to such good purpose that air surveys may 
approach the precision of the slow апа costly 
orthodox method. But, as Со. Winterbotham 
comments in his preface to the pamphlet, “ Elabo- 
rate machinery is not likely to be available for 
some time,” and since the conditions of military 
service demand an efficient compromise between 
precision and an ability to operate at high altitudes 
and great speeds and to repel or elude attack— 
qualities extraneous to civil operation—the develop- 
ment of a machine and its equipment for normal 
peace-time surveying is likely to be delayed until 
the divorce between military and commercial 
aviation is made absolute." 

Тће immediate utility and economy of time and 
money of air survey in the Colonies and Dominions 
have been demonstrated by several surveys carried 
out in India, Burma, Malaya, Africa, and North 
America. Besides its intrinsic value, the aerial 
survey of such regions may well be the preliminary 
to the establishment of regular commercial airways. 
An interesting example of this is the service 
it is hoped shortly to establish in British Malaya, 
the outcome of the long experience gained by 
British air survey company during several years 
of operation over the region. 


Collected Physical Papers of Str Jagadia Chunder Bose, 
МА. D. Sc., F. N. S., C. S.T. London : Longmans, Green 
and Company, Limited.  (Prico 108, net.] 

Sır J. C. Bose was born in 1858, educated т 

Calcutta and at Christ College, Cambridge, and was 

for some years professor at the Presidency College, 

Caleutta, before he became director of the Bose 

Research Institute, which he had himself founded. 

The collected papers in this volume belong to two 

periods. The first group of papers, dated 1895 to 

1902 and communicated to The Electrician and the 

Roval Society, deals with the study of electric 
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waves, which Sir Jagadis took up, like many others, 
after Heinrich Hertz had demonstrated the existence 
of these waves. Interested, in the first instance, in 
Studying them optically, he found that metals 
and other non-living matter responded to electric, 
mechanical, and chemical excitation in ways analo- 
gous to the response of living matter to stimulations. 
The physiological side of these researches entirely 
predominates in the second group of papers, pub- 
lished since 1923. "There is, however, little indica- 
tion of the biological character in the titles of the 
papers, which mainly appear to concern physical 
investigations and instruments, even in the alpha- 
betical index, which might be more complete. Тһе 
table of contents, however, contains references to 
books on life movements of plants, instability of 
plants, and physiology of photosynthesis, some of 
which date from the intermediate period. The 
response of plants to stimulation, Sir Jagadis 
considers, may be positive or negative. А positive 
response occurs under а stimulus below a critical 
intensity, and а negative under a stronger excitation, 
but the sense of the response may change with the 
vitality and age of a leaf. When light is shut off, 
for example, the response reverses, and the reversed 
galvanometer deflection may exceed the previous 
zero value, and be followed by a slight recovery in 
the opposite sense. Some of the apparatus used 
appears, from the sketches reproduced in the 
volume, to be a little crude for the delicate measure- 
ments involved, though wonderful work has, of 
course, been done with crude apparatus by men like 
Quincke, Hughes and Rayleigh. Тһе arguments in 
the—apparently abridged—articles, moreover, аге 
not always very convincing. The brief foreword to 
the volume, written by Sir J. J. Thomson, includes 
the words, “Іп addition to the purely physical 
papers, there are others which describe the begin- 
nings of Sir Jagadis application of physical 
methods to the study of living matter, a subject 
to which most of his work in recent years has been 
devoted. The papers make very agreeable reading, 
for the author is never dull.” 


THE AUCTIONEERS’ PRESS GUIDE, 1928.—The fourth 
edition of the Auctioneers’ Press Guide was recently 
published at 6, Clement’s Inn, London, W.C.2. It 
comprises a list of over 1,000 newspapers апа periodicals 
issued in Great Britain, together with particulars oí 
charges for the insertion of property advertisements, 
and other details necessary to the auctioneer. The trade 
publications included will be found useful by auctioneers 
desirous of disposing of factories, machinery, shops, and 
other property likely to be of interest to special trades 
only. А list of billposters, in every county and railway 
station in Great Britain is included. Тһе price of the 
Guide is 2s. net, or 28. За. post free. 


THe LATE Mr. ALFRED W. Bainp.—Many of our 
readers will learn with regret of the death of Мг. Alfred 
William Baird, of Messrs, Kelvin, Bottomley and Baird, 
Limited, Glasgow, which occurred in tragic circum- 
stances on the 10th ultimo. Mr. Baird, who had attended. 
the trial trip of the motor tanker British Faith, to 
supervise the adjustment of the Kelvin compasses 
supplied by his firm, was disembarking from the vessel 
on her return to Dundee, and in doing so slipped from 
the accommodation ladder into the River Tay and was 
drowned. Mr. Baird, who was 65 years of aye, was 
а native of Glasgow, and was educated at Glasgow 
Academy. As a young man, he acted as personal 
assistant to the late Lord Kelvin, taking a considerable 
part iu the development of the navigational instruments 
invented by the great scientist. In 1901 he was made 
a partner in the firm, then bearing the name of Messrs, 
Kelvin and James White, and subsequently became, 
a director of Messrs. Kelvin, Bottomley and Baird, 
Limited. To Mr. Baird’s relations and to his co-directors, 
the sympathy of all who knew him will be extended. 


BREATHING APPARATUS FOR USE ом Suips.—Every 
passenger ship carrying a Board of Trade certificate 
is required to have, ready for immediate use, auxiliary 
breathing apparatus to enable an oflicer to explore 
with safety any compartment in which а poisonous 
atmosphere is suspected. To meet these requirements, 
Messrs. Merryweather and Sons, Limited, Greenwich- 
road, London, S. E. 10, have designed ап apparatus 
which has been named the Kaskor set. It consists 
of а smoke helmet having head and face pieces 
blocked from hard leather, and a soft-leather portion 
cut and seamed to fit round the neck and shoulders. 
The three portions are secured together by means of 
lightning fasteners and metal clips, so that the face 
сап be uncovered instantly when necessary. The face 
piece is fitted with mica panes in front of the eyes, and 
has a guninetal screw fixed by a brass clip for Ше attach- 
ment of the air hose, Air is supplied to the helmet 
from an external source bv means of hand-worked 
bellows and а length of flexible hose pipe. 
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LETTER TO THE EDITOR. 


THE FATIGUE OF CAST IRON. 


To THE Егітов OF ENGINEERING. 


Sim,—In your issue of January 6, you published 
some remarks by the Director of the Cast Iron Research 
Association on my paper on the fatigue of cast-iron, 
published in your issue of December 23. | 

Ав regards the irons not being typical for cylinders 
and light castings, respectively, I can only say that 
they were supplied, in confidence, by two very well. 
known firms, that there are many hundreds of cylinders 
of about that composition giving satisfactory service, 
and that hundreds of tons a week of the light castings 
are turned out and satisfactorily pass hydraulic tests. 

With reference to the conditions of casting, my machine 
takes specimens j-in. diameter, reduced with an easy 
radius to #10. where the fracture occurs, and the light- 
casting iron was cast in $-in. bars во ав to machine down 
to this size. Ав regards the cylinder iron, I had either 
to cast it in $-in. bars, which would have cooled much 
more quickly than when cast into cylinders, or else to 
cast & slab of representative thickness and machine it 
down. After discussing the matter with the metal- 
lurgist of the firm concerned, the latter policy was 
decided upon, and a slab 27 in. by 9 in. by 1 in. was cast 
and cut up. І quite agree that the centre of such а 
slab will be weaker than the outside, but even then it 
seems more typical of the actual iron in the cylinder 
(where the thicknesses are about ] in.), then it would 
have been if cast in $-in. diameter bars. 

Owing to the enormous variations in the properties 
of cast iron, tests need very carefully interpreting, and 
the figures given only refer to iron of the composition 
and microstructure given, cast under the stated condi- 
tions. Only а much larger collection of data than has 
actually been published will allow us to generalise, and 
the whole object of my two papers on this subject has 
been to add a little to the small amount of information 
available. 

Yours faithfully, 
С. Н. BurLEID. 
University College, Nottingham. 
January, 1928. 


ARTIFICIAL DAYLIGHT. 


In a lecture on artificial daylight, delivered at the 
recent Physical and Optical Societies’ Exhibition, Dr. 
J. W. T. Walsh, M.A., stated that the subject had only 
recently received any considerable attention, largely be- 
cause the production of artificial daylight at & reason- 
able cost had been out of the question until the advent 
of the modern gas-filled lamp, which gave а whiter 
light, more nearly resembling daylight, than the vacuum 
lamp. Тһе colour of daylight was far from being as 
constant as was frequently assumed. If the proportions 
of red, green and blue were each taken as 100 in noon 
sun light, they were 89, 92, and 119 in overcast north 
sky light, which was frequently adopted as standard, 
and 78, 84, and 138 in blue-sky light. The only satis- 
factory definition of the hue of a light was its spectral 
distribution curve. Lights of identical curves would be 
of the same colour, but lights might appear identical 
to the eye, though quite different in composition. 
For instance, red rays of 0-61 д and blue rays of 
0:49 u, which could be roughly produced by filtering 
the arc beam through coloured glasses, would give а 
white spot when mixed; but a greenish-yellow paper 
would appear black when placed on that spot. For 
that reason, it was necessary to distinguish between 
spectral daylight and sensation daylight. Uncoloured 
white and grey would appear of the same hue in both 
these lights, but coloured objects would not. 

Sensation daylight could be produced by the additive 
method, by mixing light rich in red and yellow, as 
from ordinary electric lamps, with light rich in green 
and violet from quartz mercury-vapour lamps; 
but the method was not satisfactory in practice. 
The almost universally adopted subtractive method 
removed the excess radiations in the red and yellow, 
either by filtration of the light through screens of 
glass or gelatin or by reflection of the light from 
coloured surfaces. In either case, a waste of light 
and a loss of efficiency were unavoidable, and пооп- 
day light could not be imitated with an efficiency of 
more than 26 per cent., though impossible efficiencies 
were sometimes claimed. Хо glass was, moreover, 
uniformly absorptive throughout the spectrum, so that 
only an approximate daylight could be obtained by the 
combination of two glasses. Тһе difficulty was similar 
with coloured reflectors and mosaics of various colours. 
The efficiency, however, could be improved by not in- 
sisting upon perfect imitation throughout the spectrum. 
П, for instance, coincidence between the spectral 
distribution curve and the artificial daylight curve 
were not demanded for the whole visible spectrum, 
i.e., down to 0: 42, but only down to 0-4би, an efficiency 


gain of 25 per cent. could be realised. Such limited 
coincidences were quite sufficient in many cases. Exact 
colour matching, particularly of purple hues, could 
not be effected in artificial daylight, but for work 
and reading in the home, and even in the drawing office, 
artificial daylight was actually preferred by some critical 
observers. The subject was being studied in the 
National Physical Laboratory, by experimenting па 
room fitted for semi-indirect lighting by vacuum lamps 
and by artificial daylight lamps, and for window lighting 
by the same two types of lamps. Very fairapproxima- 
tions to daylight were obtained with some of the gas- 
filled lamps fitted with bluish glass bulbs or other devices, 
and also with one lamp of the reflector pattern. The 
subtractive method was also used in the new type of 
gas mantles made by Mr. Gair and the South Metropoli- 
tan Gas Company. These mantles contained 0-25 
per cent. of ceria instead of the usual 1 per cent. The 
light output of this lamp was 80 per cent. of that 
of the ordinary mantle, and, in combination with 
a bluish medium, the efficiency was 55 per cent. 


YEAR BOOKS AND ANNUALS. 


Ryland’s Directory, 1928.—First published іп 1888, 
Ryland’s Directory of the Coal, Iron, Steel, Tinplate, 
Metal, Engineering, Hardware and Allied Tades now 
occupies a prominent place among commercial books of 
reference. The nineteenth edition, which was published 
recently by Messrs. Industrial Newspapers, Limited, 
49, Wellington-street, London, W.C.2, is of the same 
high standard, as regards completeness and accuracy, 
as previous editions have been. Like its predecessors, 
the present volume is divided up into alphabetical, 
geographical, trade classification, and iron, steel, and 
tinplate sections. The information is completed by 
lists of merchant exporters, and foreign iron and steel 
plants and collieries. The alphabetical section contains 
not only the names and addresses of manufacturers and 
merchants in the trades represented, but also gives the 
subscribed capital, the names of the directors, the class 
of manufactures, and other useful information. The 
classified trades, and iron, steel and tinplate sections 
are very complete; one of the most important sub- 
sections contained in this portion of the work is that 
headed ~ Engineer’s Specialities.” In these lists, the 
aim has been to distinguish the actual manufacturers 
from those firms who are either merchants or agents 
for foreign makers. To this end, the actual makers are 
given first, under each heading, and merchant firms 
are then enumerated below a line. The French, 
German, and Spanish names of each particular article 
are also included under each heading. The book 
is thoroughly well indexed, and a specially useful 
feature is the alphabetical list of brands, trade marks 
and trade names. А large folding railway map of 
Great Britain, and sectional maps of British and the 
leading Continental coal fields and iron-producing 
districts are included. Тһе directory, which contains 
well over 2,000 pages, is clearly printed, and is priced 
at 2 guineas net, bound in cloth. 


Clubs, 1928.—The thirty-sixth annual edition of this 
well-known little year book has just made its appear- 
ance. Edited by Mr. E. C. Austen-Leigh, the book 
contains information relating to 3,950 clubs spread 
over London, the Provinces, the British Empire, 
and all countries frequented by British people. The 
particulars given include full name and address of 
the club, date of establishment, number of members, 
entrance fee and subscription, name of secretary, 
and brief information regarding the objects of the club. 
The book is arranged in such à way that any particular 
club may be turned up easily and quickly. It is 
published by Messrs. Spottiswoode, Ballantyne and 
Company, Limited, New Street-square, London, E.C.4, 
and, bound in red cloth, is priced at 78. 64., or 78. 10d. 
post free. 


Diary.—We have received a handsome leather- 
bound diary from Messrs. The Portland Cement Selling 
and Distributing Company, Limited, 27, Buckingham- 
gate, London, S.W.1. This, the Red Triangle Diary for 
1928, contains much information relating to cement, 
concrete, and reinforced concrete, compiled for the use of 
structural engineers, architects, surveyors, and builders. 


Almanacs and Calendars.—We have received a wall 
calendar from Messrs. C. Isler and Company, Limited, 
Artesian Works, Bear Lane, Southwark, London, 
5.Е.1. A bi-monthly card calendar has reached us 
from Messrs. The Hunslet Engine Company, Limited, 
Hunslet Engine Works, Leeds. Monthly tear-off 
calendars have come to us from Messrs. Rayward 
Brothers, 91 and 93, Southwark-street, London, S. E. I, 
and from Messrs. The International Construction Com- 

any, Limited, 56, Kingsway, London, W.C.2, the latter 
bene fitted with a day indicator. Mr. A. L. Curtis, 
Westmoor Laboratory, Chatteris, Cambridgeshire, has 
sent us a monthly card calendar enclosed in a case. 
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LABOUR NOTES. 


REPRESENTATIVES of the executives of the engineer- 
ing trade unions met in London, on Thursday last weck, 
for the purpose of considering the question of applying 
for an advance of wages. "The conference lasted for two 
hours, and at its close, it was officially stated that 
Mr. J. T. Brownlie, who presided, had explained that 
the object of the gathering was to determine the future 
policy of the unions. “ There were," the statement 
proceeded, `` two aspects that demanded consideration 
and a decision—namely, whether the unions should go 
forward on a national basis or support the local applica- 
tions which have been manifested in certain areas. A 
general discussion ensued on the question of policy, 
and it was unanimously decided that the conference 
should make application to the engineering employers 
lor an advance of wages on a national basis. Тһе 
conference then applied its mind to considering whether 
it should approach the employers for а joint conference 
to make application for an advance in wages without 
stating any specific figure. It was decided unanimously 
to make application for an advance in wages of eight 
shillings a week, with a corresponding increase on piece- 
work prices. The Chairman and the secretary (Mr. F. 
Smith) were requested to forward the application to 
the Engineering Employers’ Federation with a request 
that a joint conference be held to consider the demand." 


On the following day, representatives of the Ship- 
building Employers’ Federation and representatives of 
Ше shipyard trade unions, also considered the wages 
question. This joint meeting was brought about by 
the Ministry of Labour, and its specific purpose was to 
deal with the application of the unions for a. wages 
advance of 10s. per week. According to an official 
report issued at the close of the proceedings, Mr. J. T. 
Batey, the president of the Shipbuilding Employers' 
Federation, presided over the employers’ side and 
Mr. W. Sherwood, president of the Federation of 
Engineering and Shipbuilding Trades, over the work- 
men's side. Mr. Sherwood presented the case for the 
unions, and was followed by Messrs. Hill, Ellis, Barrow, 
and Nicholls. Тһе workman's contention was," the 
official report went on to say, "that the published 
returns of production in the shipyards for 1927, fully 
justified their demand. А considerable amount of 
statistical information was placed before the con- 
ference, followed by comparisons of rates of wages. 
Mr. Batey stated, on behalf of the employers, that the 
wbole of the case, as presented by the unions, would 
be placed before the full Central Board of the Ship- 
building Employers’ Federation at the earliest possible 
date, and it was arranged that the joint conference, for 
further consideration of the application, should be 
resumed on February 16 or 17.” 


Addressing a Labour meeting at Hounslow last week, 
Mr. A. J. Cook again declared himself an uncompromis- 
mg opponent of the Mond movement for industrial 
peace. “These employers," he said, “ hope to find 
ways and means of eliminating strikes in industry, 
which really means compulsory arbitration in dealing 
with disputes, co-operation and co-partnership to 
rebuild industry on financial capitalist lines. The aim 
is to cheapen production, intensify competition, and to 
drop nationalisation, and the establishment of a new 
social order. If that policy is the correct one, there is 
no need for a Labour party ог a trade union movement. 
We cannot honestly tell the workers to organise 100 
рег cent. strong, and to return a Labour Government 
to overthrow capitalism, and at the same time со- 
operate with the Mond group of employers to resurrect 
and stabilise capitalism." There could be no peace, 
Mr. Cook declared, while the present poverty and 
unemployment continued. The minimum terms," 
he said, even for a temporary peace—as there cannot 

permanent stabilisation of the workers’ conditions— 
are (1) work or adequate maintenance for all ; (2) repeal 
of the Miners' Eight Hours Act ; (3) a real living wage ; 
18 recognition of the trade unions; (5) no victimisa- 

^; (6) pensions at 60 for all workers; and (7) repeal 
of the Baldwin Blacklegs’ Charter“ 


115 сале of executives of Civil Service organisa- 
it 8 паз endorsed а programme of * reforms " which 
's proposed to submit to the National W hitley Council. 
а. 5 effect to the desired changes would in vol ve, it 
5000 Mor an annua] expenditure of, at least, 
NISL. The programme is as follows :—Minimum 
age of 31. 10s. a week, inclusive of bonus. All service 
pensionable. Equal pay for equal work (women 


receive simil » 
Sper-cut. ar pay to men). Abolition of bonus 


d eM of December, 11,667 members of the 
1 T8 Society were signing the books as 
The nu Sus 11,345 at the end of November. 
HS r of members in receipt of superannuation 

was 4,141, as compared with 4,150, and the 
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number in receipt of sick benefit 3, 144, as compared 
with 2,809. In November, the expenses amounted to 
9,9661. 95.; the December total—which included 
five weeks’ outlay—was 12,231. 23. 94. 


In the course of a reference, in the official organ of 
the Boilermakers' Society, to the settlement of the 
difference that had arisen over the Clyde riveting 
price list, the West of Scotland District Committee 
say :— It is futile to imagine for а moment that а 
piecework list could be drafted to place all individuals 
who have to pay or work under its terms. But if the 
list removes the discontent that was said to have 
prevailed among Clyde riveters of late, then more than 
the percentage question will be settled, because settle- 
ment and contentment, where it exists, adds to the 
pleasure and dignity of service and work. We, there- 
fore, trust the men will make the best use of the revised 
book, and, if possible, improve on it. We want peace 
in our industry, and now when this talk is in the air 
and the minds of men are disposed towards this attain- 
ment, let us by all means work for peaceful methods to 
settle our differences rather than resort to the adoption 
of stoppages or strikes which are hurtful to both sides 
and more so to the men and those depending on them. 
Those who call for disarmament to prevent war among 
nations should apply a similar frame of mind to pre- 
vent industrial wars and to secure settlements by 
negotiation." 


Under the national agreements governing wages in 
the electrical contracting industry, the joint sub- 
committee ой the National Federated Electrical 
Association and the Electrical Trades Union have 
determined the net rates of wages payable to the 
various grades during the ensuing four months. They 
formally declare that the variation in the cost of living 
justifies à 27] per cent. reduction on the basic rates 
fixed in April 1921. The effect of the finding is, 
however, an increase, as the present rates of all the 
grades are below the basic rates. In the cases of 
Grades A, C and D, the increase is 1d. per hour, and in 
the case of Grade B, 34. per hour. The new rates 
came into effect on the second pay day this month, 
for the period covered by that pay, and are to remain 
in force up to and including the period covered by the 
first pay in June. | 


In the course of а note in The Industrial Review, 
а publication issued by the General Council of the Trades 
Union Congress, Mr. Citrine effectively disposes of the 
objection that the General Council had no authority 
to enter upon the discussions which have taken place 
with the Mond group of employers. The argument 
* that the unions affiliated to the Trades Union Con- 
gress had no authority to participate in such discus- 
sions comes," he says, “ with peculiar ill-grace from 
those who have voiced the slogan, ' More power to 
the General Council)! As a fact, however, Congress 
has invested Из General Council with the requisite 
authority. А6 the last assembly, іп Edinburgh, the 
General Council recommended, as one of the conclusions 
of its report on organisation by industry, that the 
necessity for centralised negotiations to deal with 
general questions, affecting the whole trade union 
movement, required that such necessary co-ordination 
should be in the hands of the Trades Union Congress, 
through the medium of the General Council. Congress 
accepted this view in giving its endorsement to the 
report. And the General Council has simply put into 
operation the principle of centralised negotiations on 
general questions." 


According to Mr. Citrine, no question can possibly 
arise of the General Council exceeding its mandate in 
these matters. It was made perfectly clear," he 
says, “at the conference with the employers’ group 
that neither side could positively guarantee acceptance 
by the various industries of generally agreed prin- 
ciples that may be formulated. But it is the essence 
of the discussion to ascertain whether there are generally 
agreed principles, and such common ground that both 
employers' association and the trade unions concerned 
with particular industries or groups of industries, can 
reasonably be invited to consider their detailed 
application to their own concrete problems. Тһе 
effort to find a basis of agreement in regard to the 
mutual obligations and responsibilities of the organised 
workers and organised employers is entirely consistent 
with the historical development of trade unionism.” 


In a circular recently addressed to the trade union 
organisations in Italy the decision of the Government 
to forbid the holding of trade union congresses 18 
explained in some detail. While not absolutely рго- 
hibiting such congresses, it is laid down that the number 
of delegates must be strictly limited, and that Press 
representatives may not be present. The debates can 
only be brought to the notice of the public by succinct 
reports published by the associations concerned. It 
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will be seen (says The Industrial Review, from which 
this paragraph is taken), that the measure continues 
the repressive anti-trade union policy of Signor 
Mussolini and his Government. 


The Motor Drivers’ Advisory Committee of the 
International Transport Workers’ Federation has 
adopted an extensive international programme of 
demands. The programme calls for an eight-hour day 
or 48-hour week, fixed maximum overtime by the day 
and by the week, payment for overtime, annual 
holidays with pay, adequate rest periods between 
duties, a weekly rest period, fixed conditions of engage- 
ment and dismissal, continuation of wages in case of 
sickness, and application of all social legislation to 
motor drivers. It also calls for the establishment of 
adequate legal insurance institutions for insurance 
against incapacitation for the trade, old age and death, 
compulsory liability insurance, covering both vehicle 
and driver, for all owners, and protection of the life 
and health of motor drivers. Other items relate to 
the training and tests to be required of applicants for 
a licence to drive a motor vehicle, and to the issue of 
international driving licences. 


The Ministry of Labour states that on January 23, 
1928, the number of unemployed persons on the 
registers of Employment Exchanges in Great Britain 
was 1,178,700, of whom 839,600 were wholly unem- 
ployed, 275,900 temporarily stopped, and 63,200 
persons normally in casual employment. Of the total 
number, 932,600 were men, 41,100 boys, 167,200 
women, and 37,800 girls. The number of unemployed 
persons on January 16, 1928, was 1,193,813. Of these, 
857,115 were wholly unemployed, 272,391 temporarily 
stopped, and 64,307 persons normally in casual employ- 
ment; 945,163 were men, 41,319 boys, 169,266 women, 
and 38,065 girls. On January 24, 1927, the number 
of unemployed persons was 1,348,719, of whom 
1,059,574 were men, 40,001 boys, 208,567 women, and 
40,577 girls. 


At a meeting last week-end of the Sowerby Bridge 
Co-operative Society a resolution to the effect that 
all employees of the society must be members of а 
trade union eligible for affiliation to the Trades Union 
Congress was defeated by 210 votes to 82. 


In the course of an address at the Working Men's 
College, Crowndale-road, St. Pancras, on Saturday 
evening last, Sir Lynden Macassey said that one of 
the most unfortunate occurrences during the war 
period, was the intervention of government depart- 
ments in the settlement of conditions of employment. 
The result was that both sides gave up negotiating 
altogether, and merely devoted their time to pressure 
on the Government. Не hoped that it would be made 
quite clear in the conferences, which were to take 
place between Sir Alfred Mond and his associates on 
the one hand, and the General Council of the Trade 
Unions Congress on the other, that they were not 
attempting in any way to usurp the functions of either 
employers’ organisations or trade unions, but that 
they were simply engaged in exploring avenues to 
industrial peace. А great psychological obstacle to 
the attainment of industrial peace had been the appal- 
ling ignorance—not restricted to Labour—of the 
economic conditions of industry. On the part of 
the workers, wrong beliefs were entertained as to the 
effects of restriction of output, and, on the part of 
many employers, there was an ingrained view that 
low wages paid, and that by reducing wages they 
reduced costs of production. That was quite wrong. 
High wages paid, if they got high output. 


A recent circular issued by the Russian Central Council 
of Trade Unions suggeststhat the unions should continue 
to arouse the interest of the masses in economic policy 
by means of the periodical conferences on production, 
the programmes of which are drawn up by Ше“ Super- 
visory Committees set up a year ago. The con- 
ferences on production developed considerably during 
1926 and 1927. In 451 undertakings, employing 
855,000 workers belonging to nine trade unions, there 
were, in six months, 837 general works conferences 
and 4,619 special departmental conferences, attended 
by 300,000 workers. The statistics for railwaymen 
are not quite so high (238,500 attendances out of 
970,000 workers) Тһе conferences submitted to the 
competent authorities 32,000 proposals, of which 
80 per cent. were favourably received and 7 per cent. 
rejected. Тһе problem is now to improve the working 
of the conferences. For this purpose the trade unions 
are to form an organisation of specially trained militant 
workers, and provide courses of education. They 
should take great care, it is pointed out, that the 
discussion by the competent authorities of the proposals 
made by the conferences is attended by à minimum of 
formalities. 


5,000-KW. FREQUENCY CHANGER. 


ТНОЗЕ who contend that frequency standardisation 
is an unnecessary part of the national scheme upon 
which the Central Electricity Board is now at work, 
use ав one of their principal arguments the fact that 
frequency changers can installed to act as а link 
between two differently designed systems. Such 
machines are, of course, being largely used in the 
United States and elsewhere and, whatever may be 
said about the technical and economic soundness of 
their continued employment, it seems likely that they 
will in the near future play some part in this country, 
at least during the period of transition. 

For instance, à 5,000-kw. frequency-changer set is 
now being installed in the Stourport power station of 
the Shropshire, Worcestershire and Staffordshire 
Power Company, Limited, as a preliminary to supplying 
the network at 50 cycles from 25-cycle generating plant. 
The set, which was manufactured at the Rugby works 
of the British Thomson-Houston Company, Limited, 
consists of & 6,050-kv.-a., six-pole, three-phase syn- 
chronous motor, running at & speed of 500 r.p.m., 
which will be supplied with 25-cycle current at 11,000 
volts and a leading power factor of 0-9. This motor is 
direct-coupled to a 7,500 kv.-a., 12-pole, three-phase 
alternator, which will supply 50-cycle current at 11,500 
volts and a lagging power factor of 0-66. The stator 
frame of the alternator is built of steel plate and is 
carried in a cradle, which is provided with motor- 
operated gear, so that it can be rocked 12 deg. on 
either side of the mean position for the purposes of 
synchronising and load sharing. This rocking gear is 
driven by a squirrel-cage induction motor with two 
windings, so that it can be run from either the 25- 
cycle or the 50- cycle supply. Each of the main machines 
has its own exciter, the armatures of which are 
overhung on extensions of the main shaft. Starting is 
effected by means of an oil-immersed, self-cooled auto- 
transformer of the outdoor type. 


THE PRESTALL VACUUM-BRAKE 
CYLINDER. 


AN interesting example of the economy in upkeep 
which can be effected by improvement in design is 
afforded by the Prestall vacuum-brake cylinder, recently 
introduced by Messrs. The Westinghouse Brake and 
Saxby Signal Company, Limited, 82, York-road, King’s 
Cross, N.l. The cylinder, which is made of wrought 
steel, is interchangeable with the standard cast- 
iron vacuum-brake cylinder so widely used on British 
rolling stock, and, at a recent demonstration at the 
maker's depot, one of the new cylinders was opened 
up, the rolling ring replaced, and the whole unit re- 
assembled and tested in the space of 21 minutes. 
The necessary operations were easily performed by 
two men, but for a corresponding demonstration on 
one of the standard cast-iron cylinders, three men were 
required, the time occupied to perform the same set 
of operations being 184 minutes. Тһе two cylinders 
were mounted in the position they would occupy on 
an ordinary wagon, but the conditions were gener- 
ally more favourable than those that would be likely 
to occur in actual practice, as evidenced by the fact 
that the usual time allowance for replacing a rolling 
ring in the older type of cylinder is 45 minutes for two 
men, plus 30 minutes for а labourer. 1% may be stated 
with confidence, however, that the proportionate 
difference between test and working conditions is much 
greater with the old than with the new type of cylinder 
ав the operations in the case of the latter are very 
much simpler. In particular, the weight of the 
detachable portion in the new design is such that it 
can easily be taken by the two operatives, while with 
the old design it was necessary to take the weight on а 
rough lever support controlled by the labourer, the 
cylinder being meanwhile guided out of its casing by 
the two workmen. Тһе makers state that, under 
service conditions, the operation of replacing a rolling 
ring occupies about one-twelfth the scheduled time, 
and a study of the design in conjunction with the 
demonstration referred to leaves little doubt that this 
claim is а conservative one. 

In the old design, the cylinder and casing extend 
below the trunnions. In the new, they terminate just 
below the trunnion line, the piston falling into а pressed- 
steel pocket attached to the main body, while the 
cylinder does not require to be removed from the 
casing. Тһе older type of cylinder is too well known 
to require description, but it may be recalled that the 
operation of inserting the ring is à blind one. In the 
Prestall design, on the other hand, the ring can be 
inserted directly into its groove, as the detachable 
portion of the unit consists only of the lower part of 
the cylinder below the rolling surface. Apart from its 
increased strength, the new design has a number of 
further advantages, among which may be mentioned 
the fact that the relief valve is flanged to the fixed, 
instead of to the detachable, part of the unit, so that 
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DIAGRAMS OF THREE MONTHS' FLUCTUATIONS IN THE PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal Markets.) 
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NoTE.—In the diagrams, the figures plotted for tin and copper аге the official closing cash quotations of 


the London Metal Exchange for fine foreign and “ standard " metal, respectively. The prices shown for 
lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. Тһе pig-iron 
rices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 'The price of quicksilver is per 
ttle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent 13. each. 


it is not disturbed when renewing a ring. Again, 
in the old design, the studs holding the detachable 
portion in position, and also the piston rod, extended 
through into the vacuum chamber, so that a possibility 
of leakage existed at these points. In the new design, 
both studs and rod are screwed into blind holes. 

As a final point, it may be mentioned that, in the 
Prestall design, the joint between the lower part of the 
cylinder and the casing is on the atmospheric side of 
the piston, so that a leaky joint is at once indicated by 
a tendency to apply the brakes. The difference in 
weight, in the case of a standard 18-in. cylinder, is 
some 82 lb., the cast-iron t weighing 268 lb., and 
the wrought-steel type 186 b Of these weights, the 


detachable parts amount to 184 lb. in the old design 
and 66 lb. in the new. 


THE INSTITUTE OF TRANSPORT.—A meeting will be held 
at Dowell's Rooms, 18, George-street, Edinburgh, at 
7.30 p.m., on February 14 next, to inaugurate а Scottish 
Section of the Institute of Transport. Full particulars 
may be obtained from Mr. R. Stuart Pilcher, manager. 
Edinburgh Corporation Tramways and Motors, 2, 
St. James's-square, Edinburgh. 


CYCLE AND Мотов-Сүсімк SHOW AT Милх.-—А short 
report on the cycle and motor-cycle show, held in 
Milan from January 5 to January 15 last, has heen 


prepared by the Department of Overseas Trade from 


information furnished by the Acting British Consul- 
General at that city. United Kingdom firms desirous 
of receiving a copy of this report should cominunicate 


with the Department at 35, Old Queen-street, London, 
S. W. I. 


MERCHANDISE MARKS Аст, 1926. The Board of Trade 
has referred to the Standing Committee (General Мег- 
chandise), applications for Orders in Council to be made 
requiring indications of origin in the case of imported 
cutlery, miners’ and other safety flame lamps, semi- 
rotary wing pumps, cycle parts, and other articles. The 
Committee will consider whether these articles should 
be marked on sale or exposure for sale, and they may. at 
their discretion, also consider whether the articles should 
be marked on importation. The dates of the Committee s 

ublic inquiries into these applications will be announced 
ater. Meanwhile, any communications regarding them 
should be addressed to the secretary, Mr. E. W. Reardon. 
at the New Public Offices, Great George-street, London. 
S. W. I. as early as possible, and, in any case, not later 
than February 10 next. 
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ELECTRIC CONTROL IN THE 
BOILER HOUSE. 
ployed, either, as is often done, all 


(Concluded from page 87.) the numerous auxiliaries can be 
Waes mechanical stokers are used, the motors for buttons from one central positio 


2 Fig. V. АА. 
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push buttons on the principles described іп the first 
part of this article. When pulverised fuel is em- 


such as the Bailey meter. In the latter case the speed 
of the appropriate motors is altered automatically in 
the motors driving | accordance with the load conditions. Ап example of 
controlled by push the first class of pulverised fuel installation 18 to be 
n, thus employing | found in the new power station at Poplar, а description 
of which has already been given in these columns.” 

It will be recalled that, in this case, all the auxiliary 
plant, including that used for producing the pulverised 
fuel, is electrically driven, and that 1 18 controlled by 
push-button-operated equipment, similar in design to 
that described in connection with the stoker equip- 
ment. From the narrow point of view the difference 
between such a push-button-controlled installation and 
one in which the Bailey meter control is used is simply 
that in the latter case the human element is entirely 
displaced. Ав has been said, the Bailey meter control 
changes the rate of supply of fuel and air simultaneously, 
in accordance with the demand for steam, as indicated 
by changes in the steam pressure at a suitable point 
in the main range. This control is effected through a 
master contactor, by which appropriate impulses are 
transmitted to the speed-control equipment, 

Other electrical impulses are given by contactors 
operating inside the Bailey meters on each boiler, во as 
to regulate the air only and thus to ensure optimum 
combustion conditions. These impulses energise solen- 
oids in the Bailey control drives, and these, in turn, 
engagé clutches, which transmit the power of а constant 
speed motor to the damper or motor-controller in ques- 
tion. Thus, fueland air are supplied in quantities suffi- 
cient to maintain the pressure, the relation between the 
two being continuously and automatically modified. As 


(4 ак U 6 far as the fuel supply is concerned а usual arrange- 
ec e ment is for the Bailey control drive to actuate, gener- 

STAR FEEDER MOTORS ally through a chain drive, a regulator of the pattern 
A „да = IN PULVERISER HOUSE shown in Figs. 17 and 18. This particular regulator is 
maras | ala H connected in the circuit of a 3-h.p. direct-current motor, 
еко ri? which drives the screw feeder supplying pulverised fuel 

CONVEYORS tothe furnace. The draught may be controlled from 
„ e another spindle of the above drive or by a separate 

ООО drive via alternating-current control gear. t 
LUFFING CRANE We may now deal with the equipment which is 


Fig. 15. 
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common to all pulverised fuel installations, whether 
manually or automatically controlled. А typical ех- 
ample of this is a large steam-raising plant for process 
purposes, the essential portions of whose electrically- 
operated auxiliaries are shown diagrammatically in 
Figs. 14 and 15. The connections on the left of 
these diagrams lead to the auxiliary supply board. 
The first group of motors is supplied from Board 
B, and, as will be seen, consists of а 10-h.p. соп- 
veyor motor and two 5-ћ,р. motors for driving the 
elevators, which handle the raw coal. Other conveyor 
and crane motors are supplied from Board C. Three 
J-h.p. motors for operating the dryer fans in the 
pulveriser houses are also connected to Board B, all 
these motors being fitted with straight-on switches 
for starting purposes, the switches themselves being 
operated by push buttons. It may be mentioned that 
throughout this installation one set of push buttons is 
provided near the motor control gear and а second on 
the boiler-house instrument board, so that when the 
plant is in operation control can be effected from a 
central position, while starting and supervision can 
equally conveniently be performed locally. Тһе 
starters are fitted with eddy current retarders, which 
| cause the rotor currents to exercise а drag оп an eddy 
current disc, with the result that the solenoid rises 
slowly against the carbon fingers. "Three 1-h.p. motors 
for controlling the star feeders in the pulveriser house 
are also supplied from Board B through Board F and 
are equipped with straight-on starters. 

The three driers, which form part of the pulverised 
fuel equipment, are driven by 3-h.p. direct-current 
motors, which are supplied from Board E. This 
| system of drive has been adopted so that the necessary 
speed regulation can easily be obtained. Тһе speed 
actually employed determines the time which it takes 
forthe coal to pass through the drier; and this, in 
turn, is determined by the character of the coal and the 
load оп the boiler. As before, push-button control is 
used for starting and varying the speed of the motors, 
on the principle already described, while in addition 
|"inehing"" buttons are provided, so that the equip- 
ment can be turned round slowly to show that every- 
| thing is clear. The control panels are equipped with 
interlocked isolators and starter and shunt regulators. 

The equipment, which comprises the three boards we 
have just described, is mounted on а common panel, 
las shown in Fig. 20, the division between the 
‘diagrams (Figs. 14 and 15) being only made for 
convenience. Тһе motors, which drive the equip- 
ment, which forms the next stage in the process, 
are supplied from Board А (Fig. 14), and consist 
of three SO-h.p. motors for operating the Raymond 
pulveriser mills. As will be seen, these motors are 
connected direct to the “bus-bars and are equipped 
| with separate rotor starters, As before, the board is 


operati : ra : | | Р а? T Жажа ви. Ма | ! ; e 
ng that equipment and for driving the draught а human link in the chain, or a further step can be fitted with continuous 'bus- bars and interlocked isolating 


epe the majority of the auxiliary plant in the taken, and the steam output can be i 
Wer-house which can be controlled electrically by | the fuel and air input through an 


nterconnected with Ёз — UO MU T E 
* See ENGINEERING, vol. exxiii, page 513 (1927). 


automatic system | 


Digitized by Google 


146 


ENGINEERING. 


switches. Three 45-h.p. exhauster fan motors, which 
are used in connection with the Raymond mills, are 
also supplied from this board, and these are fitted 
with auto-transformer starters. The same board con- 
trols the operation of two 15-h.p. motors, which 
drive the pulverised fuel conveyors, for carrying the 
1 N fuel from the mills to the pulverised fuel 

unkers. All these motors are operated at constant 
speed and are started and stopped by push- button 
control, either from alongside the motor or from the 
central control position ав already explained. 

The same board (Board A) also supplies current to 
three 20-h. p. motors, which drive the fans for the 
primary air supply, by means of which the pulverised 
fuel is blown into the boilers. These, too, are constant 


Fra. 19. 


speed motors. The push-button control equipment Гог 
these motors is mounted on the same panels as that 
controlling the feeder motors, the two sets of gear 
being provided with sequence interlocking, so that the 
feeder motors cannot be started unless air is being 
supplied. Тһе feeders are driven by three 3-h.p. direct- 


current motors, which are supplied from Board D. "These | 


are controlled from a panel of the same design as that 
described and illustrated in connection with the driers. 

The induced draught required in this installation 
is generated by fans, which are driven by three 65-h.p. 
direct-current motors, supplied from Board D. These 


motors are wholly controlled by push buttons, starting, | 
stopping and speed variation, in a ratio of 2 : 1, being | 


АП effected by that means. 
As will be seen from Fig. 16, the push-button con- 


trollers for the motors, which drive the feeders and the | 


primary air and induced draught fans, are mounted on 


the same board, thus providing а degree of central | ment it is possible to attain. 
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control is not used. One man, operating the devices on 
this board, is thus able to control the amount of pul- 
verised fuel and air, which is fed into the boiler, and 
thereby to comply with the load conditions existing 
at апу time. The lamps shown are provided to enable 
the operator to determine whether the appropriate 
motors are actually running. 

It is important to note that in this plant all the con- 
trols are also sequence interlocked, so that the motors 
must be started in & certain order, the last motor in 
а sequence being started first. А typical sequence at 
starting is drier fan, drier drive, Raymond mill and 
exhauster. If a breakdown occurs on one motor of 


the group, all the other motors in that group are 
automatically shut down, so that there is no fear of 


9 


S 


| 
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CONTROL EQUIPMENT ON FIRING FLOOR. 


damage. Such arrangements as these are obviously 


necessary to avoid the piling up of material at some | 


particular point in the sequence in the event of a 
breakdown. 
Finally, the ash pump and ash-handling crane are 


| driven by a 15-һ.р. апа 74-h.p. and 24-h.p. motors 


respectively, which are supplied from Board A. 
are all started by straight-on starters. 

Another installation, also equipped by Messrs. 
Brookhirst Switchgear, Limited, and to which reference 
has already been made, and in which the pulverised 
fuel supply and boiler operation are controlled by 
push-buttons, is that in the new Poplar generating 
station. The control apparatus which, together with 


These 


| the gauges, is installed on the firing floor, is illus- 


trated in Fig. 19, which shows the general arrange- 
ment of the equipment under such conditions. We 
reproduce this here to indicate the neatness of arrange- 
Actually, the plant is 


control as great as is attainable when the Bailey meter | operated in a similar manner to that just described. 


It will be obvious from the foregoing that the use of 
the Bailey meter control allows complete control to be 
automatically exercised over the supply of fuel and air, 
and thus over the equipment, which is installed to pro- 
vide those supplies. This arrangement is particularly 
applicable when pulverised fuel is used. It is not, 
however, absolutely essential, for great ease and 
certainty of control can be obtained over the auxiliary 
boiler-house equipment by the employment of push- 
button devices, equally whether the fuel is supplied 
to the boiler via a pulveriser or via a mechanical 
stoker. It is, therefore, possible to comply with the 
steam demands and other operating conditions both 
easily and quickly and thus to take a long step to- 
wards improved economy. Though, therefore, the best 


Fig. 20. CONTROL EQUIPMENT FOR PULVERISED 
Есе, FIRING. 


method of driving boiler-house auxiliariesf{is still open 
to doubt, the best way of controlling „those drives 


| would seem to be approaching final form. 
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EMPIRE TIMBERS.—An exhibition indicating the pos- 
sible utilisation of Overseas Empire timbers in industry 
will be held at the Exhibition Pavilion of the Imperial 


Institute, South Kensington, London, S.W.7, from 
| to-day until April 30 next. Samples of selected 
timbers from some of the Dominions and Colonies 


will be shown in conjunction with the articles which 
can be made from them. The exhibition will be о! 
special interest to architects, builders, railway engineers, 
motor-body builders, and others. Ап important feature 
of the function will consist of exhibits illustrating the 
work carried out at the Imperial Forestry Institute, 
University of Oxford, at the Forest Products’ Research 
Laboratory of the Department of Scientific and Industrial 
Research, at Princes Risborough, and at the Imperial 
Institute. 


STANDARD ENGINEERING DRAWING OFFICE PRACTICE. 
—Recommendations for British standard drawing office 
practice, dealing with a standard procedure for sub- 
mitting drawings, tracings and blue prints, to be adopted 
by manufacturers and contractors, have just been 


published by the British Engineering Standards Associa- 
tion, as No. 308—1927. This publication is of con- 
siderable interest to all those engaged іп industries 
where drawings are used. Considerable care has been 
expended by the committee in its preparation, во that 
no hardship should fall on any firms should the recom- 
mendations contained in the report not be in strict 
accordance with their usual practice. The report 
covers the overall sizes of tracing cloth and paper, position 
of drawing number, indication of scale, method of pro- 
jection, dimension figures, and other usual features ; 
many useful abbreviations and conventions, however, 
have had to be omitted, owing to the fact that they аге 
not common to all industries. Copies of the booklet may 
be obtained from the B.E.S.A. Publications Department, 
28, Victoria-street, Westminster, S. W. I. Price 28. 24. 
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FIFTH REPORT OF THE STEAM- 
NOZZLES RESEARCH COMMITTEE.* 


(Concluded from page 119). 


Tests to determine the Effect of Surface Finish.—A 
factor which had not been investigated by the Com- 
mittee in the work covered by their previous reports 
was the effect of surface finish on the efficiency of 
nozzles. The nozzles used in the Committee's testa 
had different degrees of surface finish. The steel 
partition plates of the curved impulse nozzles were left 
rough, in the state in which they remained after having 
been cast into the nozzle-blocks. Тһе Parsons blading, 
on the other hand, had a smooth surface, caused by 
drawing the standard brass section through dies. 
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The straight elementary nozzles were machine finished 
and the built-up type of impulse nozzle was also 
machined throughout. A fecling was expressed that 
useful information might be obtained if it were found 
Possible to devise standards of roughness which could 
be applied to the inside of a nozzle, and the serrations 
of а standard WRitworth thread seemed suitable for 
purpose. A single straight elementary nozzle 
Was chosen for the first experiments on surface finish, 
use this type lent itself most readily to an accurate 
reproduction of such threads, and because it had proved 
highly stable. Two degrees of roughness were 
а The first corresponded to the comparatively 
2. 24 а Whitworth threads per inch. 
nd was а much coarser thread, namely, eight 
standard Whitworth threads per inch. Тһе ы 
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used for this purpose were duplicates of the 1 Fin. 


diameter single straight elementary nozzle,“ the 
original setting of which, together with its principal 
dimensions, сап be seen in Fig. 12, Fourth Report. 
The same setting was used again in the present series, 
and seventeen check tests on the original smooth - bore 
nozzle were made with the steam discharging against 
atmospheric back pressure, and the initial superheat 
was adjusted to correspond with the superheats used 
in the previous tests of this nozzle. Тһе experimental 
points obtained are shown by means of crosses in 
Curve 274 of Fig. 15. Тће band of accuracy of the 
original teste of Curve 27 has been indicated by the 
two dotted lines. 

The tests to determine the effect of roughness, which 
were also carried out against atmospheric pressure, 
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were divided into two series. Іп the first set of tests 
only the straight portion of the nozzle was threaded, the 
rounded entry being left smooth, and the results are 
shown plotted in Fig. 15. Curve 37 shows graphically 
the results obtained with the lj-in. diameter nozzle 
with the straight portion screwed 24 threads per inch, 
and Curve 38 the results from & similar nozzle with 
eight threads per inch on the straight portion. Тһе 
dimension of 1} in. represents the diameter across the 
crests of the threads. Concentric grooves corresponding 
to these threads were then turned on Ше }-т. rad ius 
portion of these nozzles to give а roughened entry and 
the tests repeated ; the results have been added to 
Fig. 15, in Curves 39 and 40. Full-size sections of the 


* For details of previous testa on this nozzle, see 
Fourth Report, Curve 27, ENGINEERING, vol. cxix, 
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two nozzles are shown in Fig. 16, the right-hand gides 
showing the nozzles as used for the first series of tests, 
namely, with a smooth entry, and the left-hand sides 
the second series when the entry portion had been 
grooved. In all four curves the probable degree 
of accuracy of the results of the tests at the different 
velocities is shown by means of shaded bands. Тһе 
mean lines through these bands are collected together 
іп Fig. 17, the reaults, in respect of the nozzles with 
smooth entry, being shown below and those of the 
nozzles with & roughened entry, above. The mean 
curve of the experimentally determined points for 
the check tests made on the nozzle with & smooth 
bore (Curve 274), has been added in each case. If 
the results of the previous tests on this nozzle are 
plotted, the curve will fall approximately à рег cent. 
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lower over the range of velocities between 400 and 
800 ft. per second. 

It would appear from these tests that the effects 
of surface finish have a considerable bearing on the 
efficiency of these straight nozzles, in which, it should 
be remembered, the parallel throat portion predomi- 
nates. It is quite possible for nozzles to deteriorate 
to а roughness equivalent to 24 threads per inch, 
though it is, perhaps, doubtful whether they ever 
get as rough a surface as is given by eight threads per 
inch. Тһе former represents a depth of groove 
from crest to root of 26:7 mils, whereas the latter is 
80 mils deep, that is, three times the depth. The 
effect of roughening the entry portion of the nozzle 
is more marked in the case of the fine-threaded nozzles 
than with those having the coarse-threaded surface. 
At a steam velocity of 1,200 ft. per second, for instance, 
the efficiency of the former with a smooth entry drops 
about 2 per cent., whereas if the entry is also roughened 
the drop in efficiency is twice as much. The coarse- 
threaded nozzle, on the other hand, is about 6 per cent. 
less efficient that the smooth-bore nozzle at this 
velocity, and the fact that the entry was subsequently 
roughened has not made any appreciable difference. 
Tests to determine the effect of dimensional similarity 
may now be considered. 

Single Straight Elementary Nozzle, Ii in. diameter, by 
443 in. long.—With the object of checking the effect 
of size on the shape and position of the velocity coefti- 
cient curve, а single nozzle was made, similar in 
dimensions to one of the seven }-in. diameter by 14-in. 
long nozzles, the results of the tests of which are 
recorded in the Third Report. Тһе diameter was 
increased to 14 in., and the other dimensions, including 
the radius at entry, were increased in proportion, as 
shown іп Fig. 18. Тһе same nozzle-pipe was used in 
both instances, the distance-piece (in Fig. 12 of the 
Fourth Report) being adjusted to keep the spacing of 
24 in. between the nozzle exit and the top mesh of 
the cage. The larger nozzle had no flat surface 
surrounding its mouth as was the case with the former 
nozzles, and the degree of machine-finish on the inside 
surface was the same in both nozzles. In other 
respects, the two nozzles were geometrically similar. 
The results of 20 tests, taken against atmospheric back 
pressure and with the initial superheat adjusted to 
correspond with the tests of the smaller nozzle,* are 
shown on Curve 41, Fig. 19, where the dotted band is 
a reproduction of Curve 15 for the seven similar nozzles 
(Jin. diameter by 1} in. long). It will be seen that 
the results nearly all fall within the band and point to 


eee 
Ы Сигуе 15, Third Report, see ENGINEERING, vol. схуй 
page 684. қ 
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the deduction that the velocity coefficient, and therefore 
the efficiency of such & nozzle shape, is not affected by 
its size over a wide velocity range. 

Tests to Determine the Effect of Shape of Exit.— 
Another group of testa was undertaken to determine, 
if possible, the effect of alteration in the shape of the 
exit. For this purpose, four straight nozzles were 
designed as shown in Fig. 20. Тһе exit-area in each 
case was approximately 1 square inch, and the exit 
shapes may be roughly designated as a circle, a square, 
а rectangle and а wide slot. Тһе length of each nozzle, 
14 in., and the nozzle-pipe setting in the tester, were 
similar to those used for all the previous tests on 
straight nozzles (Fig. 12 of the Fourth Report). Тһе 
sides of the nozzles, however, were made to conform 
more to the stream-line form than had previously 
been the case, with the intention of eliminating, as far 
as possible, any effects other than those occurring at 
exit. Тһе tests were made mainly against atmospheric 
back pressure, but a few points were obtained when the 
back pressure had been raised to 60 Ib. per square inch 
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(abs.). Details of the results of the tests are shown 
plotted in the four Curves 42 to 45, Fig. 21. Тһе 
results were somewhat unexpected. Practically no 
difference in performance could be detected between 
the four nozzles, within the degree of accuracy of the 
tests. Тһе average velocity coefficient, for steam 
velocities beyond 800 ft. per second, was 99 per cent., 
with a variation of not more than + $ percent. Below 
that velocity, the general tendency of the curves shows 
а rise, but too much stress should not be placed on 
individual points ађоуе 100 per cent., as tests at low 
velocities can only be considered as accurate to within 
2 per cent. This uniform result points to the fact that 
any variation in efficiency to be expected in consequence 
of a difference in shape at the exit is nullified by a good 
convergence of the steam path up to the throat. Further 
tests have been devised, and are in progress, to investi- 
gate this point. 

Summary and Conclusion.—The present Report 
represents the beginning of a new phase in the work of 
the Committee, the scope of the research being much 
broadened by considerable additions to the origina! 
apparatus, and still further additions are in contempla- 
tion. Tests have been made on a nozzle under different 
conditions as to pressure range from those which had 
been previously used. Instead of exhausting against 
the back pressure due to the atmosphere, the pressure 
in the receiver was maintained at approximately 60 lb. 
per square inch abs., and the initial pressure was adjusted 
to give velocities of the steam jet at exit extending up 
to the velocity of sound in steam. The nozzles tested 
were convergent impulse nozzles, with a nominal angle 
0120 deg. Owing to the larger quantities of steam 
flowing through a nozzle under the higher pressure 
range, the height of these nozzles was reduced from 
2 in. to 1} in. Otherwise they were commercially 
similar to those previously tested against atmospheric 
back pressure. The efflux angles of the new nozzles 
were found to agree with those previously determined, 
and the same settings in the tester were used. The 
addition to the apparatus of а gas-fired superheater 
brought the degree of superheat under control, and, in 
the absence of any other criterion, the initial superheats 
in the new tests were adjusted to correspond with those 
of the old. This involved the use of higher initial 
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steam temperatures, owing to the increased steam pres- 
sure. The degree of accuracy of the new tests fell off, 
and a considerable period elapsed before the pressure 
measurements could be considered to be reliable. The 
difficulty was eventually overcome by the provision of 
а mercury differential pressure-gauge, working under 
cool water. This gauge was used in conjunction with 
carefully calibrated test gauges of the Bourdon type. 
The tests showed no appreciable difference between the 
two pressure ranges. А number of subsidiary investi- 
gations were carried out. One concerned the effect of 
surface finish on the efficiency of nozzles ; only a straight 
nozzle has, so far, been tested with this object in view, 
but some instructive results are recorded, and arrange- 
ments are being made to apply the method devised to 
curved forms of nozzles. 

Other investigations of the Committee included 
a test devised to check the effect of alterations in size 
of a straight elementary nozzle, with the result that a 
similar velocity-coefficient curve was obtained, and а 
series of tests on stream-line convergent straight 


“STREAM-LINE” CONVERGENT NOZZLES. 


nozzles with different exit-shapes, $.e., a circle, a square, 
а rectangle, and a wide slot. Тһе negative result of 
the latter series of tests points to the value of further 
investigation on the effects of entry conditions in 
general. 


TABLES OF STRANDED CoPPER CoNDpUCTORS,—We have 
received from Messrs. British Insulated Cables, Limited, 
Prescot, Lancashire, а copy of a folder entitled The В.Г. 
Tables of Stranded Copper Conductors." The folder 
contains two tables, respectively headed, The B.I. Table 
of British Standard Sizes of Stranded Circular Annealed 
Plain Copper Conductors, and, Stranded Hard-Drawn 
Copper Conductors for Overhead Lines. In the first 
table are set out the nominal area of the conductors, which 
range from 0-001 sq. in. to 1-0 sq. in., the correspondin 
calculated area of the conductors, the number an 
diameter of the wires forming the conductors, the 
diameter of the strands, the calculated weight in lb. per 
1,000 удв. and per mile, and in kilogrammes per kilometre, 
and the standard resistance in ohms per 1,000 yds. per 
mile, and per kilometre. The second table, which is 
based on the British Standard Specification No. 125, 1924, 
gives similar information. Dimensions, &c.,in all cases, 
are given in metric as well as in English units. The 
folder measures 12 in. by 10 in., and is priced at 58. 


FRENCH INDUSTRIAL FURL ConGress.—We have been 
informed that а second Con on Industrial Fuel 
and its Utilisation (Congrés du Chauffage Industriel) is 
to be held in Paris, in the Conservatoire National des 
Arts et Métiers, during the first two weeks of June, 
next. The function is being held under the auspices 
of the Commission Interministérielle d'Utilisation du 
Combustible and of the Société de Physique Industrielle. 
As was the case at the first congress, іп 1923, the honorary 
Бри will be M. Henri le Chatelier, and Ше president, 

. Walckenaer, Inspecteur Général des Mines. Amon 
the eleven vice-presidents are MM. Charpy, Guillet, 
Mahler and Roszak. The programme of the Congress is 
divided into three main sections, namely, preparation of 
fuels, combustion processes, and developments in fuel- 
utilisation prucesses. Reporters in the various sections 
will be appointed by the Congress Committee. Individual 
papers, however, are also invited; these should be ad- 
dressed to the Secrétaire Général of the Con , 5, rue 
Michel-Ange, Paris, 16e, France, from whom full particu- 
lars may be obtained. An active part in the organis- 
ation of the Con „ has been taken by the Paris 
technical journal С. r et Industrie. 


THE WORLD’S SHIPBUILDING. 


_ Tue steady increase in output which has taken place 
in the shipyards of Great Britain and Ireland during 
1927, is one of the outstanding features of the industria] 
year. Shipbuilding is undoubtedly one of our staple 
industries, and the returning prosperity of our ship- 
yards has brought with it a feeling of renewed optimism 
in engineering circles. The present position is set 
forth clearly in the “ Annual Summary of the Mercan- 
tile Shipbuilding of the World,” which has just been 
issued by Lloyd's Register of Shipping. The summary 
gives particulars of merchant vessels of 100 tons gross 
and upwards, which were launched during 1927. 

In Table I, on page 149, is given, for the purpose of 
comparison, & statement of the number and the gross 
tonnage of merchant vessels constructed in the most 
important shipbuilding countries of the world during the 
years from 1893 to 1927. "Table II shows the number 
and tonnage of merchant vessels launched in the princi- 
pal British and Irish shipbuilding districts during the 
years 1925, 1926 and 1927. It will be seen that the 
British output for 1927 is not only nearly double that 
of the previous twelve months, the year of the great 
coal stoppage, but is also well аһоуе the 1925 total. 
Again, while the shipping launched in this country 
shows ап increase of 586,305 tons, over the previous 
year's » the tonnage launched іп all other coun- 
tries, taken together, has risen by 24,397 only. Тһе 
present British total of 1,225,873 tons representa 53-6 
per cent. of the world's output for 1927. The corre- 
sponding figure for 1926 was 38-2 per cent., and, for 
1925, 49-5 per cent. Of the shipping launched in 
British and Irish yards during the year under review, 
some 268,000 tons, equivalent to 21-8 per cent. of the 
total output, is intended for owners residing abroad. 
This proportion, it is encouraging to note, is nearly 
as large as that for the five pre-war years, 1909-1913. 
when ап average of over 22 per cent. of the yearly out- 
put was purchased by foreign owners. 

The returns for 1927 show that 86 vessels, of between 
5,000 and 10,000 tons each, and seven vessels, of 10,000 
tons and upwards, were launched in this country. Тһе 
largest of these ships were the turbine steamers Duchess 
of Atholl (21,500 tons) and Orford (20,000 tons), the 
Laurentic (18,724 tons), fitted with а combination of 
turbines and reciprocating engines, and the motorship 
Bermuda (16,000 tons). Excluding vessels of less than 
1,000 tons, 62 ships, representing 305,781 tons, for the 
carriage of oil in bulk, were launched during the year 
under consideration. The tonnage of the steamers fitted 
for burning oil fuel launched during 1927, amounted to 
nearly 300,000. 1% is interesting to note that the 
average tonnage of steamers and motorships launched 
during the year is 3,430. If, however, the vessels of 
less than 500 tons be excluded, this average is increased 
to 4,193 tons, as compared with 4,486 tons in 1926, 
4,439 tons in 1925, and 3,777 tons in 1924. 

Further progress has been made in the use of steam 
turbines; 13 vessels aggregating 137,628 tons, launched 
during the year, will be furnished with this form of 
propelling machinery. These figures include the 
S.S. Laurentic, which is mentioned above. It will be 
noticed that the average tonnage of these vessels 
teaches the high figure of 10,587 tons. The increasing 
tendency to adopt the internal-combustion engine as 
а system of marine propulsion has repeatedly been 
commented upon in our columns. It is not surprising 
to find, therefore, that, during 1927, no less than 80 
motorships, aggregating 355,779 tons, апа representing 
41-1 per cent. of the steam tonnage, were launched. 
For purposes of comparison, it may be pointed out that 
the motorship tonnage launched during 1926, 1925, and 
1919, totalled, 201,913, 267,217, and 32,936, respec- - 
tively. The largest motorship included in the total for 
1927 is the Bermuda, а vessel of 16,000 tons. Further- 
more, of the 52 ships of 6,000 tons and upwards launched 
during the year, 20 are to be furnished with oil engines. 

It will be seen from Table II that the Clyde district, 
with an output of 423,723 tons, occupies first place 
among British shipbuilding centres. Тһе Tyne, with 
274,056 tons, takes second place, and the Wear 
(162,770 tons), the Tees (130,371 tons), and Belfast 
(107,181 tons), third, fourth, and fifth places, respec- 
tively. Тһе largest increase, as compared with the 
previous year, has taken place on the Clyde, the figures 
for which are 156,078 tons higher than those for the 
previous year. | 

The total tonnage launched in Germany during 
1927, namely 289,622, shows an increase of no less 


5 | than 109,074 tons over the figure for the previous year. 


The present total includes the Cap Arcona, of 27,561 
tons, the largest vessel launched in the world during 
1927. Another large vessel is the motor er. 
C. O. Stillman, which has а tonnage of about 16,000. 
The shipping launched from the shipyards of the United 
States during the year under review; totalled 66 vessels, 
making 179,218 tons. This latter figure is 28,605 tons 
higher than that for 1926. The largest vessels launched 
during 1927 were the turbo-electric vessel California, 
of about 22,000 tons, built at Newport News, and the 
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STREAM-LINE FILTER PLANT FOR OILY BILGE WATER. 


THE STREAM-LINE FILTER COMPANY, LIMITED, ENGINEERS, WESTMINSTER, S. W. I. 


STREAM-LINE FILTER FOR BILGE 
WATER TREATMENT. 


THE development of a piece of apparatus as it comes 
into manufacture from the original exp»rimental form 
айогдв а good test of the soundness of the funda. 
mental principles on which the invention was based, 
alterations in cardinal points of design, for instance, 
being often a tacit confession of failure. We recently 
had an opportunity of witnessing an official trial of a 
stream-line filter for oily bilge water designed b 
Messrs. The Stream-Line Filter Company, Limited, 
45, Horseferry-road, S.W.1, for the Imperial Japanese 
Navy, and of comparing the apparatus with an earlier 
example tested in our presence over two years earlier. 
This latter was described in ENGINEERING, vol. cxx, 
page 607, and the larger apparatus lately seen 
retains the original general features so closely that it 
not only proves the essential correctness of the prin- 
ciple but enables us to make our description intelligible, 
with outline drawings of the plant only, viz., Figs. 1 
to 3, the rationale of its working being explained in 
the former article. 

As will be seen from Fig. 1, the plant is intended 
to be installed in a barge, which can be moored along- 
side any vessel for the purpose of receiving the oily 
water from the bilges or from washing out oil tanks. 
After treatment, the water is discharged in a wholly 
innocuous condition, and the oil is recovered. The 
two main separating cylinders, each approximately 
6 ft. 6 in. in diameter by 24 ft. 6 in. long, receive the 
oily water at one end after it has passed through a 
common vertical chamber, the purpose of which is to 
provide for the escape of the entrained air. The 
cylinders also communicate with a common horizontal 
chamber, about 4 ft. in diameter, lying above and 
between them, known as the oil-collecting drum. They 
contain a large number of small horizontal tubes which, 
by breaking up the water into many parallel streams 
having a slow rate of motion, permit a natural gravita- 
tional movement of the oil globules. These escape 
through small holes in the upper surfaces of the tubes 
and eventually find their way into the oil-collecting 
drum, the tubes being immersed in the water. The 
tubes are proportioned in diameter and length so that 
a correct stream-line flow is obtained through them. 

The bulk of the oil is removed, partly by this process 
and partly by separation before it enters the tubes, 
and the nearly cleansed water, on leaving the tubes, is 
then passed through filters before being discharged 
overboard. The filters, in this instance, are six in 
number and are installed above the separator cylinders. 
In normal service, only four filters will be in use, the 
other two being kept as a standby. Each filter con- 
sists of a vertical drum containing seven annular wire 
cages, 12 in. in external diameter, holding the glass fibre 
which forms the filtering medium. This fibre is of 
extremely small diameter, and, consequently, presents, 
in the mass, a very large surface area to the flow of 
the water, a pound of it having a total area of 9,000 
sq.ft. Being non-organic, the fibre does not deteriorate, 
and the intercepted adherent oil can be readily removed 
by passing steam through the mass. The water flows 
inwards when undergoing filtration, while the cleansing 
steam is arranged to flow outwards. The operation 
of cleaning takes 15 to 20 minutes per filter. The oil 
removed from the fibre is drained to the bilges of the 
barge by the pipe shown. The cleaned water is dis- 
charged overboard from the top of each filter as indi- 
cated in Fig. 1, while the oil-discharge pipe, shown in 
Fig. 2, may be led to any required position, there being 
a pressure of 3 or 4 lb. per square inch in the system 
which is, of course, а closed one. The pipe arrange- 
ment is perhaps best seen in Fig. 3. Тһе bilge suction 


4.11 


4 — ДЕ ИЕ ИК леша 
— — р 
ШЕСЛОЛОЕ-- 


connection, shown іп Fig. 2, ia for removing oily water 
from the bilges of the barge itself. 

The plant is rated at а capacity of 200 tons per hour, 
and the Japanese authorities required that each 
separator cylinder should be tested for five-hour 
periods continuously, the oil in the mixture to be 
filtered being in proportions of 5 per cent., 10 per cent. 
and 15 per cent. for different portions of the test. Тһе 
testing procedure adopted in the case of & similar plant 
for the British Admiralty, namely, the treatment of 
2,000 tons of ballast water from а tanker arranged to 
contain the desired proportion of oil, in all some- 
thing like 200 tons, was, of course inadmissible in this 
instance. А large tank was accordingly provided in 
which the necessary mixture of oil and water was 
made, the mixture being circulated through the 
separator cylinders at a rate suitable for testing each 
filler individually. Тће circulation was effected by 
means of а pump, the suction pipe of which could be 
so adjusted relative to the level of the mixture in the 
tank that the amount of oil drawn in could be accurately 
varied. When in service, the procedure will be to 
maintain the circulation rate at 200 tons per hour, 
using four filters only, as already stated, but the method 
actually employed on the test was to pass the mixture 
through at a rate representing & 20 per cent. overload 
on each filter. The results were perfectly satisfactory, 
so that, if an emergency arose and all six filters were 
used, an overload of 80 per cent. could be handled. 

As in the case of the plant constructed for the 
British Admiralty, the discharged water was guaran- 
teed to contain not more than one part of oil in 200,000. 
The results of the test showed that the guarantee had 
been very amply sustained. Оп the first day, three 
filters were tested, one after the other, spread over the 
five hours, and the oil content of the mixture was, to 
begin with, | percent. It was then, by stages, increased 
up to 82 per cent., and finally decreased to 20 per cent. 
The oil content of the discharged water under these ex- 
ceptionally severe conditions was at no time higher than 
0-9 part per million, the lowest figure being less than 
0-1 part per million. Another five-hour test on the 
following day, with the other three filters, starting with 
1 per cent. oil content, increasing up to 74 per cent., 
and decreasing to 11 per cent., showed, as а maximum, 
only 1-1 parts per million of oil in the discharged water, 
the minimum being 0-3 part per million. These 
remarkable results attest the efficiency of the apparatus. 


They may seem to be excessively good, but it should 
be remembered that discharges which contain oil to 
the extent of only 0:01 per cent., а proportion which 
some authorities consider negligible, are contaminated 
with 20 gallons of oil per 1,000 tons of water, this 
quantity being sufficient to spread an iridescent film 
over an area of two acres. Тһе safeguard presented by 
the stream-.line filter is, therefore, to be commended. 
The tests were carried out with oil of the quality 
likely to be actually met with in service, and the 
water was fresh water drawn from а canal adjacent to 
the test plant. It was not found necessary to clean the 
filters during the test, but at its termination the 
operation was demonstrated. Тһе apparatus was dis- 
mantled for despatch after the test. It may here be 
noted that the stream-line filter, when made for service 
on sea-going vessels, is of more compact dimensions than 
that intended for barge use, and in the former there are 
some minor differences in design to reduce weight and 
bulk, though the principle employed in both is identical. 


ENERGY Losses IN ARC FURNACES FOR STEEL MELT- 
ING.—The Steel Works Committee of the Verein deut- 
acher Eisenhüttenleute has been investigating the energy 
losses incurred in the melting and refining of steel in 
electric arc furnaces. 'The experiments were made in 
German and Austrian steel works, and the summary 
given by Mr. St. Kriz, in Stahl und Eisen, of January 19, 
із based, not upon single runs, but upon a large number 
of runs made in different furnaces of the same type. 
It is found that about 40 per cent. of the electrical energy 
of. the supply is wasted during the melting, and 
about 65 per cent. during the refining of the steel. 
Energy is lost in the supply, іп (һө furnace, by radiation 
and conduction, and іп the furnace gases. Тһе 
component losses are estimated as follows :—The trans- 
former (iron and copper) losses average 3:3 per cent. of 
the energy reaching the transformer; 6 per cent. of the 
energy leaving the transformer is lost in the cables ; 
the cooling water of the electrodes carries away 4 (7) per 
cent. of the energy, the figure in the bracketa referring 
to the refining period. The closed furnace loses 15 (29) 
per cent. through heat conduction and convection, 
mainly through the arches, and there are, in addition, 
radiation losses of 7 (11) per cent. through the open door 
and other openings. The heat losses from the walls in- 
creased as the furnace charge was raised from 4-5 to 8 
tons, and the gases carry 4 (7) per cent. of the heat 
away. Thus 91 per cent. of the energy available 18 
utilised during the melting process and 37 per cent. during 
the refining of the steel. 
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THE MICHALK FORCE-FEED 
CENTRAL LUBRICATOR. 


THE central lubricator, which we illustrate in Figs. 1 
and 2, on this page, is manufactured by the Sächsische 
Armaturenfabrik, W. Michalk and Sohn, of Freital- 
Deuben, near Dresden. It is known ав their O-Oeler 
lubricator and differs from some other lubricators in 
that the oil tank does not serve as the pump casing, 
the mechanism being mounted on the part used as а 
cover. Thetank itself can therefore be made relatively 
small, and the connections with the oil feed pipes are 
made outside the tank, which does not contain any 
brazed or soldered joints liable to failure. АП the 
connections are accessible, and under easy control, and 
any clogged pipe can be disconnected separately without 
necessitating the removal of the tank or the disturb- 
ance of the general mechanism. 

_ The shaft а and the worm 6 are carried in bearings 
in the cover с, to which the pump d is fixed. The 
pump barrel encloses the cylindrical shaft f, which is 
rotated by the wormwheel g at its lower end. On the 
upper part of f is a disc A, which, in its revolution, 
depresses one after the other of a number of pistons + 
which are arranged in a circle round f ; the helical spring 
surrounding each piston forces it up again. The 
cylindrical shaft f is further provided with a longi- 
tudinal suction hole k, which is put into communica- 
Поп, by the groove 1, with the ascending pistons i. 
When a piston is depressed again, the oil drawn up 
В forced down through the groove, and further 
through the ports m and n, the screwed union o, and the 
а р шо the oil pipe. Тһе pump illustrated can 
eed from 1 to 12 points, six singly and the others in 
T The nut g is adjusted according to the amount 
th oil required ; when the nut is screwed right down 
i е delivery ia cut off. The main shaft may be rotated 
5 а crank ог pulley ог by an oscillating lever from the 
ue This method of drive is also adopted for smaller 
зопсајотв, in which a glass cup is mounted on the 
top of the pump case. 
d t Led lubricators are constructed on similar lines, 
in order to make the feed plainly visible, are 
provided with an indicator which is inserted in the 
pipe near the point to be lubricated. The oil under 
pressure lifts a cone in the pipe to allow the oil to 
ue to the point through a branch, and а spindle on 
cone carries an indicator point which a spring 
Presses against a window. The position of the point on 


the window thus shows whether oil is flowing or not. 


21. AND VEHICULAR BRIDGE 
ACROSS VANCOUVER HARBOUR, B.C.* 


By A. D. Sway, M.Inst.C.E. 


а ва rides connecting the north and south shores 
between th d and giving direct communication 
of North V ity of V ancouver and the Cit y and district 
one 300. ancouver, consists of three 150-ft. spans, 
one J. ft иу опе 185-Н. Strauss bascule lift span, 
астозв {һе ожег врап, апа опе o4-ft. span, all of steel, 
of timber E channel. Approximately half а mile 
north shore 1 connects the main structure with the 
carries the aie addition, a 90-ft. steel skew span 
main lin way over the Canadian Pacific Railway 

е and a 150.ft. steel skew span carries the 
bstract of a 


% 
А 
Сай En aper read before the Institution of 


Вшеегв on Tuesday, January 24, 1928. 


(-:у----------4. 


------. 


F 


~ 
~ - 
---.. 


% 
, 


railway to North Vancouver over Lynn Creek. Тһе 
total length of the contract work was 14 miles. 

The interesting part of the work was the construction 
of the piers in the main channel. Borings taken on the 
north side showed no rock above a depth of 300 ft. 
The south side consists of sandstone, but it was found 
impossible to determine exactly the strata in mid- 
stream, where the depth of water is 90 ft. and the 
tidal current is approximately 7 miles per hour, with 
very short periods of slack water. Тһе sandstone 
extends to about the site of pier No. 2, and to the 
north thereof the piers were founded on gravel. 


Three piers on the north side consisted of groups of 
reinforced-concrete cylinders. Each cylinder жаз 
7 ft. in diameter and in 17-ft. 6-in. sections bolted 
together. The cylinder shoes were 12 ft. in diameter. 
The cylinders were sunk by excavating gravel from the 
interior by orange-peel bucket, and when sunk they 
were filled with concrete by tremie. The top portions 
of each group were tied together with pre-cast reinforced- 
concrete struts, and the whole was capped with heavily 
reinforced concrete. For the caisson piers, а heavily- 
reinforced concrete working chamber surmounted by 
a timber cofferdam, was used. The caisson was 
constructed on shore and launched into deep water a 
short distance from the site of the bridge. The 
concrete working chamber was poured in position, 
and about 22 ft. of timber cofferdam was erected and 
caulked оп top of the working chamber. А temporary 
false bottom was fitted to the working chamber to 
prevent the caisson from taking too sudden a drop 
when leaving the end of the launching ways. Тһе 
caissons for piers Nos. 2 and 3 were successfully built 
and launched in this way.. Asthe bottom of the channel 
was not level at the site of the piers, an artificial bed 
of bags of gravel was dumped from scows and levelled 
by a diver. Тһе caissons were towed from the 
launching site and sunk in place at slack water, by 
admitting water to the cofferdam. 

Ав no guiding falsework could be driven at the 
sites, the setting was difficult, and the caissons had 
to be lifted and reset before they were got into correct 
position. Caissons Nos. 3 and 4 had one man lock 
and two material locks each. Caisson No. 2 was much 
deeper, and as the high air pressure necessitated a 
long decompression period, two man locks were fitted. 
The material locks discharged at the side, and the 
man locks consisted of a straight shaft with diaphragms 
at intervals fitted with doors provided with valves. 
Тһе concrete forming the shaft of the pier was poured 
as the work proceeded, in order to provide the necessary 
weight. 

Owing to the impossibility of constructing stagings 
in the channel, the compressed-air plant, &c., had to 
be accommodated on а scow anchored close to the 
work. There were two sets of Ingersoll-Rand steam- 
driven compound air compressors, one of large capacity 
for supplying low-pressure air to the working chamber, 
and & small one for high-pressure air for pneumatic 
tools. The second compressor could, in an emergency, 
be used to supply low-pressure air to the working 
chamber. Steam was supplied by three locomotive- 
type boilers, two of which were in general use, the third 
being a stand-by. 

A medical lock having two sections was provided 
on the scow to deal with cases of bends " ; and a 
doctor was on duty on the scow night and дау. During 
the progress of the work there were numerous cases of 
bends, none of which, however, was serious, and there 
were no cases of permanent injury. Аш was conveyed 
to the caisson by duplicate sets of flexible hose, con- 


nected to 4-in. supply-pipes passing through the shafte 
of the pier, and fitted, at their lower ends, with non- 
return valves. The scow was heavily anchored, with 
all moorings in duplicate, because, in addition to the 
rapid current, there was considerable danger of collision 
from passing vessels. | 

The foundation for caisson Хо. 4 consisted of в low- 
grade sandstone, which could be lightly blasted without 
damaging the caisson. After sinking 7 ft. into the 
sandstone, it was found that the quality did not improve, 
but test cubes cut out of the rock gave unexpectedly 
high results, none failing at & pressure of less than 100 
tons per square foot. Accordingly, the caisson was not 
sunk further. | 

Pier No. 3 was carried to а greater depth than pier 
No. 4, since, being adjacent to the bascule opening, 
it was liable to be subjected to severe shocks in the 
event of collision. The maximum air- pressure in 
this caisson was a little over 30 lb. per square inch. 
Caisson No. 2 was by far the most difficult part of the 
whole work. This pier stood in about 90 ft. of water 
at high tide, and was also at about the point of maximum 
current. It was necessary to have 88 ft. of cofferdam 
built above the concrete working chamber before 
the caisson could be set. When ready to be towed to 
the site, the caisson was drawing about 60 ft. of water, 
and, after several unsuccessful attempta, it was set in 
its correct position. Тһе day after, however, it took 
& considerable lisí, and was very much out of plumb 
by the time the locks were got in position and it was 
possible to get into the working chamber. This list 
was due to uneven settling of the bed of sandbags, 
but it did not take long to get the caisson levelled, and 
sinking was then proceeded with in the ordinary way. 
The caisson was sunk 16 ft. before rock was encountered. 
Sinking was continued, but the area of exposed rock 
on the south-west side did not increase, being apparently 
the edge of a vertical cliff. Sinking was continued, 
however, but the heavy blasting necessary to remove 
the rock from the south-west corner eventually began 
to shatter the concrete wall of the working chamber. 
Sinking was accordingly stopped when the cutting 
edge was about 20 ft. below the original surface ; three 
or four wash bores were put down in the floor at various 
points where no rock was visible, their depths ranging 
from 12 ft. to 20 ft., and in no case was rock struck. 
By this time the air pressure was nearly 45 lb. per square 
inch, the working shifts: had been reduced to about 
50 minutes each, and the men had been spending an 
hour or more in decompression. 

It was evident that it would be impossible to sink 
the caisson even a further 20 ft., because in order to 
do so it would be necessary to do а great deal more 
blasting along the south side of the area, which the 
concrete wall was in no condition to stand, and further, 
the air pressure would have been considerably more 
than 50 lb. per square inch. Eventually it was 
decided to increase the base area of the pier so as to 
compensate for the lower bearing-capacity of the hard- 
pan, as compared with the rock, by extending a footing 
outside the walls of the working chamber. А test was 
first made to determine the bearing capacity of the 
hard-pan by means of а hydraulic jack. Practically 
no settlement took place until а loading about double 
that for which the caisson had been designed was 
reached, but this was not а sufficient margin of safety 
for 80 high a pier, especially under the peculiar conditions 
of being on solid rock only on one side. Excavation 
was carried below the cutting-edge level about 3 ft. 
and was tunnelled out beyond the cutting edge also 
for an equal distance. This work was carried out in 
short sections, and as each section was completed it 
was filled at once with rich concrete. The cantilever 
projection of concrete was reinforced with 15-in. by 
5-in. joists. The inner ends of the beams were anchored 
by stcel rods tied back into the remaining concrete 
of the working chamber. 

Frequent blow-outs occurred as a result of large 
holes developing between the outer walls of the caisson 
and the material through which it had sunk. When 
this happened, the air-compressor was unable to keep 
up the pressure, and the water immediately rose to the 
cutting-edge level. It was then necessary to locate 
the point of leakage and scal it with bags of clay 
before the excavation could be again dried and work 
proceeded with. Eventually the whole was successfully 
completed. 

The steelwork, except the bascule span, was erected on 
trestle work alongside the shore, and floated into place 
on the piers complete. The bascule leaf was erected 
in an open position. The concrete counterweight 
for the bascule span weighs approximately 1,000 tons. 
The bridge is operated by two 440-volt three-phase, 
60-cycle, alternating-current motors of 100 h.p. each. 
Auxiliary and stand-by operation is provided by a 
70-һ.р. four-cylinder Buffalo petrol engine, control 
being provided by а friction clutch. Тһе locking 
mechanism provided at the епа of the bascule leaf is 
operated by a 5:3 h.p. electric motor, and is interlocked 
with the main control in such a manner that the main 
motors cannot be started unless the lock is withdrawn. 
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“ЕМСІМЕЕКІМС” ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
]'he number of views given in the Specification Drawings is stated 

in each case ; where nona is mentioned the Specification 15 по! 
illustrated. 

Where inventions are communicated from abroad, the Names, che., 
of the communicators are given in italics. 

Copies of x rhone may be obtained at the Patent Office, Sales 

, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform des of 1s. 

The date of advertisement of the acceptance of a Complete 
Specification 18, іп each case, given after the abstract, unless the 
Patent has been sealed, when the word Sealed "із appended. 

Any person may, at any time within two months from the date of 

№ advertisement of the acceptance of a Complete Specification, 

ve notice at the Patent Office of opposition to the grant of a 

atent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


275,033. С. C. Lundberg, Holloway, London, 
P. A. Lundberg, Holloway, London, and G. Pegg, 
Holloway, London. Cord Grips. (4 Figs.) August 
27, 1926.—The invention has relation to cord grips for 
use with electrical apparatus. А cord grip, according to 
the invention, comprises two parts of which one, 15, is 


boss al and the interior flats of the bush c, are flat metal 
springs ¢, one for each flat. Each spring is held at one 
end in а circular cavity cl formed in the bush, ite 
other end projecting into a further circular cavity c2. 
Assuming the shaft a5 to be the driving shaft, the hexagon 
boss a1 imparts rotary motion to the shaft 52 through the 
springs e, bush с and гени b, the proximity of the 
springs to the flats of the bush c preventing any bending 
of the springs beyond the limits of their elasticity. 
(Sealed.) 


MINING, METALLURGY AND METAL- 
WORKING. 


275,137. В. Norton, Claverley, near Wolver- 
hampton. Machines for Breaking Coal. (3 Figs.) 
June 29, 1927.— The invention relates to machines for 
breaking coal. The machine comprises а pair of trans- 
versely spaced main lower levers A, A! adapted to 
oscillate about a central shaft B, and a pair of trans- 
versely spaced supplementary upper levers C, C vg es 
to oscillate about a central shaft D, the shafts B, D 
being mounted іп а frame support. In the main leversA, 
A! are transverse spindles E, El, and in the supplemen- 
tary oscillating levers C, C are transverse spindles 
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fixed, and the other, 11, is permanently mounted опУог 
in the part 1580 that it can be rotated in relation thereto, 
one or both of the parte on their op d faces being cut 
away, аз at 16, 18, to form conjointly а recess or opening 
to receive the electrical conductor 17, the cut away portion, 
or the cut away portion on one part, being such that, 
depending on the relative position of the parts 11, 15, 
а recess or opening to suit the size of the electrical 
conductor is formed.  (Sealed.) 


GAS ENGINES, PRODUCERS, HOLDERS, «c. 


275,089. 'Ihe Midland Motor Cylinder Company, 
Limited, Smethwick, and P. Pritchard, Smethwick. 
Pistons. December 17, 1926.—A piston, according to the 
invention. consists of a tubular shell a of steel or cast-iron 
forming the walls and skirt of the piston, and carrying 
the grooves b for the piston rings, and an aluminium head 
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F, Fl. The oscillating levers are coupled through the 
medium of suspension links С, С, which are pivoted 
upon the spindles E, El, and F, Fl. The links 
G, G are provided at their lower ends with croesheads 
H, H1. he crossheads Н, ҢІ are situated below the 
lower end spindles E, El, and а series of picks I are 
connected to the crossheads. With this construction, 
the levers and links аге in the form of a parallelogram 
frame imparting а vertical motion to the picks upon the 
coal carried on the conveyor L. The oscillating levers 
are driven by connecting rods K connected to the main 
oscillating levers А, Al, from а crankshaft, in the usual 
manner. (Sealed.) 


276,008. L. Morton, Maida Vale, London, and 
J. Hargrove, Tettenhall, near Wolverhampton. 
Furnaces. (2 Figs.) July 7, 1926.—The invention 
relates to suspended furnace arches of the type in which 


Fig.t 


e which carries the mounting or bearings f for the gudgeon 
pin. The head e is pressed or screwed into the shell a, 
and is located either by а flange at its lower end, which 
abuts against an internal shoulder с formed by a thicken- 
ing of the upper part of the shell, or by an external 
flange or shoulder which seats on the end of the shell. 
In either case, the head е is locked by pressing or forcing 
over the periphery of the end remote from the flange 
or shoulder into or against an annular groove or inclined 
recess іп the shell. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


clamped on to the end of the shaft a5. The outer member 
of the coupling is ап annular shell-like casing b keyed 
to the shaft 62. 


275,881. Ғ. C. Russell, Altrincham, and J. H. ; +H 
Bradbury, Ashton-on-Mersey. Shaft Couplings. ud 
(6 Figs.) February 23, 1927.—The invention relates to 2285 
a shaft coupling for use between a magneto and an зм за 
internal-combustion engine. Тһе inner member of the Теш s: 
coupling is а tubular part with a hexagon-shaped boss а1 E 


A split-ring or bush с is within the 


casing b. The bush c has three flats on its interior, 
which correspond in angular disposition with three of 
the facets of the boss al. Within the split of the bush 
is a bolt d with a T-shaped head at one end and a conical 
nut at the other end, the sides of the split in the bush 
being countersunk to receive the nut. At the opposite 
side of the bush the split is recessed to receive the сговв- 
pins of the T-shaped end of the bolt, the pins helping the | each block or brick is provided with a transverse hole or 
nut to expand the bush. By screwing the nut on to ve passing through or along from one side of the 
the bolt, the bush c is caused to expand and make contact | block to the other, and in which an opening is formed 
with the interior of the casing b. Between the hexagon! from the top of the block to connect with the transverse 
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hole or groove, the blocks being threaded on to rider 


bars 5 in any convenient manner and lying within 
the holes or grooves. Each of the arch blocks A is 


provided with the usual transverse hole B with the slot 


opening out to the top of the block, the blocks being 
threaded on to transverse rider bars D. Extending 
from the end of each hole B, and over the two side facea 
of each block, are grooves E communicating between the 
hole B and the under surface of the furnace arch. 


The grooves of the one block are arranged to coincide with 


the grooves of the adjacent block, so that, when the 
two blocks are laid together side by side, the grooves 
form passages through which air can be drawn from the 
sides of the furnace along the holes B and down through 
the passages formed by the grooves E, so as to allow air to 
enter and lie along under the arch of the furnace to 

rotect it. In order to allow the air to enter the holes 

‚ the end blocks Е which support the arch may be cut 
away at f. (Sealed.) 


MOTOR ROAD VEHICLES. 


275,748. D. Н. Cross, London. Fluid- Pressure 
Brake Mechanism. (5 Figs.) Мау 11, 1926.—The 
invention relates to fluid.pressure brake mechanism 
for motor road vehicles. The invention consists in 
providing brake-operating mechanism comprising а 
pump adapted to be driven from the gear box or cardan 
shaft and to deliver fluid through а pipe 4 into a sleeve 


а 


Da REL (зо 
К< е 7 * 

RRR ЯМ O: 
NER TM Er Se 


РУТ, РА A 2 


5 


” 


И 


гав. 


лл, 
XS 132 
~“ вера | — - 
АЕ == = А = z 
ES А, 722 2222226 
"WA (275,718) 


valve 2 at the rear of a piston 3. The sleeve valve 2 
and piston 3 are contained in а cylinder 1. Тһе piston 2 
operates the brake mechanism, and the sleeve valve 2 
is connected to an operating lever 30. The - 
ment is such that the movement of the sleeve valve by 
the operating lever 30 closes the aperture 5 and prevents 
the free circulation of fluid delivered by the pump, 
во that the fluid acta on the piston 3 and causes it to 
operate the brakes.—(Sealed.) 


RAILWAYS AND TRAMWAYS. 


275,025. Н. Edington, Monton. Two-Wheeled 
Radial Bogies. (18 Figs.) August 14, 1926.—The 
invention relates to two-wheeled radial bogies for use 
on railway vehicles. In a two-wheeled radial bogie of 
the type in which radiation of the axles is provided for 
by movement of the axle-boxes in a direction substanti- 

y transverse to the track, in guides attached to the 
frame, a convex spherical bearing-surface 2 (Fig. 1), 18 
arranged between each axle bearing 1 and the axle-box 
housing 6, so that the housing can swivel in both в 
horizontal and a vertical plane, thus avoiding jamming. 
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of the axle-boxes in the guides, and permitting the use 
of straight instead of curved guides. the construction 
shown, the lateral movement of the housing 6 takes 
place upon internal guide shoulders 16 (Fig. 2), оп 
slippers 12, which are also provided with external guide 
shoulders 13 (Fig. 3), во that they can be displaced verti- 
cally with the housing 6 in guides 14 on the bogie frame 
15. Тһе concave spherical surface for the axle boxes 18 
arranged on a detachable pad 5, and the upper "veis 
of the axle box is provided with co-operating ouble- 
inclined surfaces 25, 28, of & known type, for assisting 
in restoring the axles to a normal or central position 
after a curve has been traversed. (Sealed.) 
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THE POST OFFICE TUBE RAILWAY, 
LONDON. 
(Continued. from page 96.) 

As stated in the first part of our article on the 
Post Office Tube Railway, it was decided after 
experiment, that the best results would be obtained 
by using automatic electrically-operated trains, 
without drivers, for dealing with the traffic. In 
what follows we give a description of the equipment 
employed for this purpose. It may first be men- 
tioned that the consulting engineers for this portion 
of the work were, first, Sir John Snell, and sub- 
sequently Mr. A. M. Sillar, and that the main 
contract was let to Messrs. The English Electric 
Company, Limited, of London. 

The track equipment, for which Messrs. Robert 
W. Blackwell and Company, Limited, of London 
were the sub-contractors, includes a mild steel 
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conductor rail of channel section, weighing 15 lb. 
рег yard, which was supplied іп 30-ft. lengths. Its 
resistance ін 1-8 microhm per yard. These con- 
ductor rails are supported on insulators, placed 
about 8 ft. apart, so that the upper surface of the 
mil is 3 in. higher than the face of the track rails, 
as shown in Fig. 56. The contiguous lengths are 
secured to each other by tapering steel fish plates 
12 in. long by J in. thick by ў in. wide at the top 
and 1} in. wide at the bottom. Ramps are pro- 
vided at all places, where the conductor rails are 
discontinuous, these being formed by bending down 
the latter 1} in. in a length of 1 ft. 6 in. In the 
17 sections the conductor rails have a lead of 

· 6 in. over the track sections, во ав to allow 
sufficient braking distance and to ensure that the 
bert comes to rest in the centre of the platform 
: iion clips are provided for fixing the insulators, 
and t pad being interposed between the insulator 
nd the sleeper, ав shown in Figs. 56, 58 апа 59. A 
dm Pad is provided between the head of the 
‚ао and the underside of the rail. The cast- 
е clips are secured to wooden blocks. Тһе 
dx of anchor insulator used is illustrated іп 
д Which are fixed on the sleepers by coach 


At places where the conductor rail is interrupted. 
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continuity is ensured by the use of 0-1 sq. іп. | сошве, the alternative supply is immediately 


jumper cables, which are fixed so that all live metal 
is kept clear of the track foundation and running 
rails. Two sizes of solid head bonds are used. Those 
for the running rails have a span of 7} in. between 
the bond hole centres, and those for the conductor 
rails one of 14 in. In both cases the bonds are 
of the standard flexible type. Two bonds are used 
for each conductor rail joint. Тһе running rails, in 
addition to being bonded at the joints, are cross- 
bonded at intervals of about 100 yards by means 
of special bonds, which are connected to the cast- 
iron tunnel. 

The conductor rails are divided into sections and 
one of the running rails is track-circuited through- 
out to form a control section. Тһе insulated joint 
used for this purpose is shown in Figs. 60, 61 and 
62. In order to increase the capacity of the earth 
return, with & view to keeping within the drop of 
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pressure recognised by the Board of Trade, bare 
copper cables are laid throughout. The general 
arrangement of both the running and conductor rails 
can be gathered from Fig. 63, on Plate XII, which 
illustrates the double track in one of the tunnels 
between the stations and from Fig. 75, on Plate XIV, 
which shows the cross-over from the platform berths 
to the through line at King Edward Building station. 

Supplies of electricity for operating the traction 
and other equipment on the railway are drawn 
from the mains of the City of London Electric 
Lighting and the Charing Cross, West End and City 
Electricity Supply Companies, the point of entry in 
both cases being a sub-station adjoining the Post 
Office sub-station at King Edward Building. These 
supplies form part of the electricity taken from 
these undertakings by the department for general 
power and lighting purposes, and are given on the 
three-phase system at а pressure of 11,000 volts 
and а frequency of 50. This pressure is stepped 
down to 6,600 volts by а bank of three 1,000 kv.-a. 
single-phase transformers which are installed іп 
the sub-station we have just mentioned. The 6,600 
volt side of these transformers is connected to 
duplicate 'bus-bars, change-over switchgear being 
provided, so that the supply may be taken 
from one or other of the two undertakings 
in alternate months. In case of breakdown, of 


available. The duplicate 'bus-bars in King Edward 
Building are connected to the Post Office sub-. 
station at Mount Pleasant, where the 'bus-bars are 
in duplicate, by 0:1 sq. in. feeders, which are in 
triplicate. A supply is also given from the King 
Edward Building sub-station through two 0-0225 
8q. in. three-core cables to the railway sub-station 
at Liverpool.street and from Mount Pleasant, 
through two 0-06 sq. in. three-core cables, to the 
railway sub-station at the Western Parcels Office. 
These arrangements are shown diagrammatically in 
Fig. 67, оп Plate XIII. At Mount Pleasant the con- 
verting plant is accommodated in an existing sub- 
station. In other cases the traction equipment is 
placed in the invert of the large tube, which forms 
the railway station. An illustration of the sub- 
station at the Western Parcels Office, showing the 
high-tension switchgear, is given in Fig. 64, on Plate 
XII, while the layout of the plant in the tunnel 
invert at Liverpool-street will be gathered from 
Figs. 68, 69 and 70, on Plate XIII. The feeders are 
protected by an overload circuit breaker at each end. 

In each traction sub-station the 6,600-уо1%, 
three-phase supply is first converted to direct- 
current at 440 volts. For this purpose, as will be. 
seen in Fig. 67, on Plate XIII, two sets of three 
133-kw. single-phase transformers are used, making 
a 400-kw. bank, which is connected in delta on the 
E.H.T. side and in six-phase star on the low-tension 
side. Each bank is connected to a 400-kw. rotary 
converter. The rotaries are shunt-wound and are 
fitted with commutating poles and damping wind- 
ings. They are self-synchronising, and a pony motor 
is used for starting. 

The positive lead on the low-tension side of 
the rotaries is connected through switchgear of 
standard pattern to the 'bus-bar of a feeder and 
distribution switchboard by a 2 sq. in. cable. The 
negative side of the rotaries is earthed. At Mount 
Pleasant, however, where, as we have said, the 
sub-station is above ground, connection to the 
distribution board in the railway station is made by 
2 ва. in. cables on both poles. Тһе equipment also 
includes two 30-kw. motor-generators in the case of 
the large sub-stations and two 20-kw. seta of 
similar design in the smaller sub-stations. Тһе 
motor of these sets is driven from the 440-volt 
direct-current supply, while the generators supply 
direct-current at 150 to 160 volta through special 
'bus-bars for the purpose described below. There 
are sixteen of these sets in all, and they were 
manufactured by Messrs. Newton Brothers (Derby), 
Limited. 

А supply, at 24 volts, for operating the track- 
circuit apparatus is obtained at each station from 
one of two sets of batteries, which were manufac- 
tured by Messrs. the D.P. Battery Company, 
Limited, of Bakewell. Each set consists of two 
banks of twelve cells and is во arranged that while 
one set is on charge, the other is discharging. 
Charging is effected with 24 cells in series, but on 
discharge each bank of 12 cells is discharged in 
parallel. Тһе capacity of the batteries is 200 
ampere-hours at the larger, and 134 ampere-hours . 
at the smaller, stations. Тһе supply for charging 
is obtained from the 150-volt circuit through 
suitable resistances, the charging rate being 20 to 
30 amperts and 16 to 24 amperes, in the case of 
the large and small batteries, respectively. It is 
of interest to note that the positive of each battery 
is earthed, so as to prevent any surge in the 
traction return from causing **swamping." Тһе 
battery switchgear was manufactured by Messrs. 
Siemens Brothers and Company, Limited, ot 
Woolwich. 

A supply to the motors for operating the lifts, 
conveyors, and ventilating plant and the lighting 
circuits is given from the 440-уо% "bus-bars, 
either direct, in the case of the stations where 
there are sub-stations, or through 0-5 sq. in. 
mains and distribution switchboards. The 440-volt . 
and 150-volt 'bus-bars are connected through 0-5 
sq. in. and 0.1 sq. in. cables respectively to the 
appropriate sections of a contactor rack, from which 
0-1 sq. in. and 0-04 sq. in. cables supply the 
different sections of the conductor rail in that rail- 
way station zone. The various electrical connections 
from the point of entry of the E.H.T. feeders to the 
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conductor rails and track are shown in Fig. 67, оп 
Plate XIII, which will allow the different circuits to 
be traced with ease. All the E. H. T. and L. T. 
cables other than those incorporated in the control 
system were supplied by Messrs. British Insulated 
Cables, Limited, of Prescot and Helsby. Тһе sub- 
station equipment, except that specifically men- 
tioned as being supplied by other contractors, was 
manufactured by the English Electric Company, 
Limited. 

It will facilitate our description of the electrica! 
equipment, which has been installed for the opera- 
tion of the railway if, before going into details, а 
general account is given of the system employed. 

The rolling stock consists of steel motor wagons, 
which are made up into trains of two or three. 
Each wagon is capable of carrying a load of 1,120 Ib. 
Тһе electrical equipment of these wagons is simple, 
consisting principally of two 22-h.p., 440-volt, 
direct-current series motors, which are connected 
permanently in parallel. It also includes a resis- 
tance in series with each motor, which again is 
permanently in circuit, together with а set of 
electrically-operated braking equipment and а 
геуегвег. The whole of the operation of the trains 
is automatic, control of the starting 
and the stopping being effected from 
switch cabins at each station. No 
drivers are employed. 

The wagon motors are energised 
in the ordinary way from the con- 
ductor rail, which is divided into 
sections, each section being con- 
trolled either by automatic track- 
circuits, in the sections between the 
stations, or by levers working under 
track-circuit control in the station 
areas. These levers are concentrated 
in the switch cabins. To start the 


so that the train runs off down a 
falling gradient. The same pressure 
is employed on the conductor rails 
in the tunnels, the maximum speed 
reached being about 35 m.p.h. When 
a station is approached, the train 
enters a section on a rising gradient, 
in which the conductor rail is dead, 
and is brought to rest, outside the 
station, by the automatic application 
of the brakes. After a short interval 
the conductor rail in this section is 
energised at 440 volts and remains energised at that 
voltage for a predetermined time, which is suffici- 
ently. long properly to re-start the train. The 
voltage is then reduced to 150 volts, and the train 
runs into the station under this pressure. Here it 
either enters a dead platform section and is brought 
to rest alongside the appropriate berth by the brakes, 
or passes on to a through section if it is not 
scheduled to stop. In the latter case the train does 
not require the continuous attention of the switch- 
man, its position in the tunnels and its destination 
being notified to that official by illuminated dia- 
grams in the switch cabin. He, however, controls 
the reception of al! trains by pulling a lever, which 
sets the points for the appropriate route, and ener- 
gises the various controlled sections of the conductor 
rail. Generally, it may be stated that the method of 
controlling the station sections is based on the well. 
known “ one-lever ” railway signalling system of the 
Siemens and General Electric Signalling Company, 
Limited, of London, who acted as sub-contractors to 
the English Electric Company, while the conductor 
rails in the tunnel sections are energised through 
contactors, which are operated by relays working on 
railway signalling principles. The exact methods by 
which this is done are very ingenious, and, as they 
form the crux of the operation, they are described 
in detail below. . 

Operation into and out of the sidings is effected 
at pressures of 440, 250 or 150 volts, depending 
on the lay-out and approaches at the different 
stations, the necessary supply in the two latter 
cases being obtained from the 440-volt circuit 
through resistances. Battery locomotives are pro- 


train, its proper route is set up, as „ у аы CH оса а ыиы ын 
described hereafter, апа the соп- Рі) . 
duotor rail is energised at 440 volts. %%4----3%------- 4--/% 
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of broken-down trains, arrangements being made for 
holding the wagon brakes off, so that they can be 


hauled, or moved by hand for coupling or uncoupling. 


The various operations, both manual and auto- 
matic, which have to be performed to dispatch 
а train from one station апа to receive it at the 
next will now be considered. Ап illuminated track 
diagram of the usual pattern is fixed in each switch 
cabin (Fig. 74, Plate XIV). This shows which of 
the sections of the line that are under the control of 
that particular cabin are occupied by trains and 
also, by the extinguishing and lighting up of lamps, 
the progress of each train as it enters and leaves the 
station. Communication between the adjacent con- 
trol cabins in each direction is effected by means of 
а signalling board of special design. An example of 
one of these boards is shown in Fig. 65, Plate XII, 
from which it will be seen that it consists of four 
central panels, each of which is made up of a number 
of parallel strips. Тһе two left-hand panels аге 
used for dealing with the east-bound trains and the 
two right-hand with the west-bound trains. Тһе 
Strips are lettered in accordance with the proposed 
running of the different kinds of trains, e.g., “ АЈ) 
Stations" ог“ M.P.” (i. e., fast to Mount Pleasant 


only) and are provided, not only with pilot lamps, but 
with press buttons. То the right and left of these 
central panels are two others, from which illuminated 
train describers on the platforms are operated. One 
of these describers is visible on the extreme right of 
Fig. 75, Plate XIV. 

If. for example, а train is ready to be loaded at 
the No. 1 berth of а station platform, inserting 
& plug in the second of the jacks, which are visible 
at the extreme left hand of the left-hand panel 
(Fig. 65, Plate XII), illuminates а panel on the 
train describer (Fig. 75, Plate XIV), which is 
similar to that used on the London tube railways, 
and thus informs the platform staff for what station 
or stations the train is to be loaded, e.g., Mount 
Pleasant. When the train has finished loading, 
the foreman operates & switch on the platform, 
which lights a green ** all-clear " light over the appro- 
priate panels in the switch cabin, ** Send Next East- 
bound " and M.P.," and a red light on the train 
describer. The switchman then pulls the appro- 
priate lever to set up the route and start the 
train. He also presses the left-hand button on the 
strip marked M.P on the left-hand panel (Fig. 65, 
Plate XII) This lights а pilot lamp and a red 
“ approaching " lamp on the second panel of the 
board in the switch cabin at the next station 
eastwards, extinguishes the top left-hand white 
pilot light on his own panel, and lights up one 
against the strip marked M.P. When the train is 
on the move he removes the plug, thus extinguishing 
the train describer lights, and presses a button which 
cancels the green and red all clear" lights. Тһе 
switchman at the next station, having thus received 


vided for maintenance purposes and for the Цащаре ! notification of the destination of the approaching 
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train, sets the route accordingly, i. e., either for a 
platform or through line, and on the arrival of 
the train presses the left-hand button on the 
Receive Next Eastbound” strip. This extin- 
guishes the left-hand pilot light on the “ Send Next 
Eastbound " strip at the originating station west- 
ward, as well as the pilot lamp on the train describ- 
ing strip “ Mount Pleasant " at that station. 

It will be noticed that there are also buttons on 
the right-hand side of the train signalling strips 
(Fig. 65, Plate XII). These allow & second train to 
be dispatched from one station before the arrival of 
the first train at the next station. Supposing, as 
before, that a Mount Pleasant train has been 
dispatched. This is shown by the left-hand pilot 
lamp on the Send Next East bound strip being 
alight. ІҒ this train is immediately followed by а 
K.E.B. only, that is à non-stopping train to King 
Edward Building, the switchman, when the second 
train is ready to start, presses the right-hand button 
on the K.E.B. strip. This gives а corresponding 
indication on the appropriate panel at the next station 
eastward, and also lights the right-hand lamp on the 
* Send Next Eastbound ” strip at his own station. 
The switchman at this next station, therefore, knows 
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that the first train, which is approaching him from 
the west, is going to Mount Pleasant and that 
the second is a fast train to King Edward Building. 
When on arrival of the first train the cancellation 
is sent in the way described above, the lamps on 
the right-hand side of the strips are extinguished 
and the corresponding lamps on the left-hand side are 
illuminated, thus indicating that the fast train for 
King Edward Building will now be the next train 
to arrive. Indications for a third train can then be 
sent in the way just described. 

The actual methods by which the trains are 
controlled are somewhat complicated, and the 
following description should therefore be read in 
conjunction with Figs. 71, 72 and 73, Plate XIII, 
and the drawings of a lever frame shown in 
Figs. 79, 80 and 81 on page 155. It will facilitate 
matters to work backwards and first to detail the 
operations that have to be performed by the 
switchman, in order that a train may be received 
at а station. As already stated, pulling the appro- 
priate lever in the switch cabin sets the points 
for the particular berth, at which the train is to 
be received, and energises the corresponding length 
of conductor rail. Тһе lever (Figs. 79, 80 and 81) 
is first pulled out а short distance to а point, 
where it is checked by a stop. This movement, 
as far as what is called the track lock, puts a 
check lock in circuit, and energises the coil of 
the latter through a circuit, which passes through 
all the track-circuit relays of the route, over which 
the train has to travel. If these sections are clear, 
the check lock is lifted, and the lever can then be 
pulled forward to its fourth position (the third 
position is used on the return movement of the 
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PLATE XIV. 
ENGINEERING, Fes. 10, 1928. 


IHE POST OFFICE TUBE RAILWAY, LONDON. 


MR. A. M. SILLAR, M.INST.C.E, CONSULTING ENGINEER, WESTMINSTER. 


(For Description, see Page 153.) 


Еа. 75. CROSS OVER FROM THROUGH LINE TO PLATFORM BERTH. 
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Fids. 76 то 78. ELECTRICALLY-OPERATED CONTACTOR FOR TRACK SUPPLY. 


(To fuce page 155.) 
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lever). This fourth position is known as the pointe | ever, one 
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lock position and in it the point operating relays | attention may be drawn. 


are energised, thus starting up all the point motors, 
which have to be moved to set up the required route. 
On the completion of this operation the check lock 
is connected to the point detecting contacts on 
the point blade detectors. Тһе closing of these 
contacts causes a detecting current to flow through 
the check lock, во that it is released, and the lever can 
then be pulled into its final position. In this position, 
assuming that the tracks are clear, the control circuits 
of all the appropriate power contactors are closed, 
thus switching current on to the conductor rail. 
When the train has arrived іп its berth 
the lever can be replaced by stages. The first 
inward movement cuts the current off the conductor 
rail, an operation which, it may be added, can 
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always be performed, even when the train is run- 
ning or fouling points. In the second backward 
position all the track relays are put into the check 
lock position and finally, if the tracks are clear 
and the contactors open, the lever can be moved into 
the third position, thus causing any points, which 
have been moved, to be restored to their normal 
settings through the appropriate relays and point 
motors. When this has been effected a circuit is 
again established through the check lock and point 
detector contacta, as already described for the out- 
ward movement of the lever. The detector circuit 
being thus closed, the lever can be replaced to 
normal. It may be added that there is complete 
mechanical interlocking between the levers dealing 
with conflicting routes incorporated in the frame 
shown in Figs. 79 to 81. 

The description, which we have just given, applies 
to the movementa, which take place when a receiving 
lever is operated. А similar series of movements 
occur when the other levers are moved, а greater 
ог less number of point motors being involved, 
depending on the complication of the route con- 
cerned. Repetition of the details of these move- 
mente ів, therefore, unnecessary. There аге, how- 
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It may on occasion be required to move a train 
from one berth to another аб the same station. 
Ав before the final motion of the lever energises 
the conductor rail, but connection is now made to 
the 150-volt instead of to the 440-volt supply. If, 
on the other hand, а route i8 set up from a platform 
section to one of the through sections, loops ог 
sidings, the conductor rail in the former section is 
then energised at the full voltage of 440 volts, so 
that the train can be run off under full power. 

If it is required to make a section of the conductor 
га! dead, so that emergency movements with a 
battery locomotive can be effected, this can be done 
by operating one of the two so-called king levers, 
which control the west and east- bound sections of the 
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track respectively. Pulling these levers makes all Ше 
conductor rails on that particular side of the railway 
and under the control of the particular switchman 
dead, but does not cut out the point motor circuits, 
which can still be operated by their respective levers. 

The operation of the king lever, in certain cases, 
also frees а key, which can be used for unlocking the 
point lever at the entrance to a siding, so that the 
battery locomotive, which normally stands there, 
сап be brought out. This operation cannot, there- 
fore, be carried out, unless the conductor rail 18 dead. 

In addition, four switches, which are operated 
by keys of the Yale pattern, are provided in each 
switch cabin, so that certain sections of the 
main line track can be made dead for inspection. 
These switches are visible on the extreme right 
hand of the vertical panel in Fig. 74, Plate XIV. 
For instance, sections EA, EB and ER, (see Fig. 72, 
Plate XIII) are on one key, and when it is turned, 
the circuits of all the traction contactors that control 
these routes are opened and locked open, until the 
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ог two special movements, to which| Тһе facing points are motor-operated in both 


directions, the trailing points being free. The point 
motor, which is contained іп а cast-iron box, 18 
provided with two series fields, one of which is used 
when the motor is running in one direction and the 
other when it is running in the other. Its general 
arrangement will be clear from the drawings, Figs. 82 
to 85, on page 156. In the stations the motors 
are fixed in the tunnel invert directly under the 
track, and drive the points through а vertical rod 
and bell crank. The points in the tunnel sections 
are operated by motors, fixed on the walls, through 
appropriate rod linkages. At the end of its run the 
motor is set for the return stroke by contact arms, 
while a clutch is provided in the centre wheel of 
the gearing, which slips if there is any obstruction 
in the points, so that the motor continues to run. 
The motors are supplied from a 150-volt circuit, 
and have a normal rating of about 1 h.p. at 1,000 
r.p.m. Generally, however, they до not make more 
than 38 revolutions at a time. 

The relay cabinets and contactor racks (see Fig. 66, 
Plate XII) for holding the gear operating the 
various circuits, are also placed in the tunnel in- 
verts under the stations. Illustrations of one of the 
contactors is given in Figs. 76 to 78, on Plate XIV, 
and it will be convenient here to say something 
further about their operation. When the route lever 
is pulled to the point operating position, current is 
supplied to the point contactor coils. This causes 
the point contactor to operate and to close the 
150-volt circuit of the point motor. On completion 
of the point movement the circuit through the 
point detector contacts is closed, together with the 
corresponding coil of the point detector relay, thus 
closing all the contacts in the circuits, which require 
proof of the reversal of the points. 

The operation of the track-circuiting system, by 
means of which current is automatically supplied 
to the conductor rails in the tunnel sections, may 
be explained by referring to the diagram Fig. 73, 
on Plate XIII, which applies to a section of the 
east-bound track from the West Central Post Office 
station. When the train enters section A, it causes 
track relay AT to be picked up. This open-circuits 
stick relay AS, which drops. As the train passes 
into section B, stick relay BS drops in a similar 
way, while the track relay AT drops as soon as the 
train leaves that section, With track relay AT 
down, track relay BT up, and stick relay BS down, 
the AS stick relay is picked up again, or reset. 
The power contactor for section A is, however, 
not closed, until stick relay BS has been reset by 
the train running on to section C. This system of 
stick relays is an important departure from railway 
standard practice, because if a train runs on to a 
particular section without operating the stick relay 
of that section for any reason, the stick relay of 
the section in rear will not be reset, thus providing 
protection for the train ahead, since on the automatic 
sections between the stations, the power contactor 
feeding section A is controlled by stick relay BS 
and the power contactor feeding section B by stick 
relay CS. Thus as long as stick relay BS is down— 
t.e., at danger, the contactor for section A will 
remain open. 

As the train approaches a station it runs off 
the last automatic section on toa braking section. 
This is on a rising gradient, so that the automatic 
brakes are assisted by gravity in bringing the train 
to rest. The length of this section is sufficient to 
ensure that this happens under all conditions. 
It has been found that at any particular station the 
time, which it takes for a train to come to rest, 
does not vary very much. It is therefore possible by 
experiment to select а time, which gives a little 
margin, during which it is quite certain that the 
train will stop in the braking section. This time 
may be called the braking time. When the train 
has come to rest in the braking section, control of it 
is assumed by a camshaft control gear of a pattern 
very similar to the equipment used on the English 
Electric Company’s electric locomotives. 

The operation of this gear in its application to 
the trains on the Post Office railway is as follows :— 


key is replaced. The maintenance gang foreman, ог | Тһе camshaft (Fig. 71, Plate XIII) consists of a 


other official, can therefore take the key with him, 
and be sure that neither the conductor rail will be 


spindle, which is driven by a pilot motor through 
reduction gear. On this spindle are mounted three 


energised, nor that he will be run down by a train. cams, which drive three contactors, whose sequence 
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of operation is thus determined by the setting of 
their particular cam. Тһе cams being fixed on the 
spindle, the time during which any contactor remains 
closed depends on the speed of the camshaft motor, 
and this speed can be varied by means of control 
resistances, in series and in parallel with the motor 
armature. Тће field of the motor is continuously 
energised and one side of the armature is earthed, 
the other being connected to the moving contact 
of the camshaft motor relay. Тһе upper contact 
of this relay is connected to the supply circuit, the 
lower being earthed. Accordingly, when the relay 
војепоја is energised, current is supplied to the 
camshaft motor and the camshaft is rotated. 
When the solenoid is de-energised the armature is 
short-circuited under full field, thus providing a 
powerful braking effect, which brings the camshaft 
to rest without overrunning. Thesolenoid is supplied 
through the contacts of the various track-circuit 
relays on the route concerned and the fingers and 
segments on a device known as the position regulator. 
When certain of the fingers on this position regulator 
become energised, the camshaft rotates so long 
аз those fingers are in contact with their corres- 
ponding segments. Тһе complete cycle of the 
camshaft can be divided into four complete zones : 
l, the braking time, during which the train runs into 
the section and comes to rest; 2 and 3, the power 
zones, during which the conductor rail is energised 
at 440 volts and 150 volts respectively ; and 4, the off 
zone, during which the camshaft is running on again 
toitsstarting position. Two complete cycles of opera- 
tion are performed each time the camshaft rotates 
through 360 deg. The rotation of the camshaft, from 
the starting position, commences when a train enters 
the braking section and proceeds either continuously, 
or by stages, according to the position of the train. 


When the train has come to rest on the braking 
section, the camshaft energises the conductor rail at 
440 volts and maintains that voltage for 5 secs. 
This causes the train to start again. At the end of 
the period the camshaft reduces the pressure on the 
conductor rail to 150 volts, under which pressure 
the train runs into the station. This is the normal 
time value, which has been obtained experimentally, 
but it may vary from station to station. 

At most places the third automatic section 
extends to the foot of the gradient at the beginning 
of the braking section, and the section controlled 
by the camshaft gear extends from this point to 
30 ft. short of the first set of points leading into the 
station platform tracks. For control purposes the 
braking section extends from the end of the last 
automatic section to about the top of the gradient, 
and the receiving section from this point to the 
station end of the camshaft-controlled section. 
The section from this point into the station is called 
the X-section, or first cross-over section. 

The simplest operating condition is when the train 
arrives in the normal way on the braking section 
and the receive lever has been pulled, so that the 
line is clear into the station. This assumes that the 
whole length of line between one station and the next 
is clear. Under this condition, the third automatic 
section (МА) is alive, when the train reaches 
it and the receive lever has been pulled before the 
train enters the receiving section (see Fig. 71, Plate 
XIII). The camshaft gear then simply acts as a time 
lag. On the train arriving on the braking section 
the braking section track relay lifts and causes the 
camshaft to revolve through either segment 10 or 
11 on the position regulator. The particular seg- 
ment used depends on whether the track is equipped 
with a braking section alone or, in addition, with a 
short shunt section, the purpose of which will be 
explained later. When the train has run on to the 
receiving section, ав it does under its own momen- 
tum, the receiving track relay lifts, with the result 
that the motion of the camshaft is continued through 
the appropriate finger (No. 10) and at the end of 5 sec.. 
the camshaft motor relay is energised through finger 
9 via the receive lever contacts and the contacts of 
the east or westbound stick relay, as the case may be. 

As already stated, the object of the stick relay 
(WR) is to ensure that only one train is received 
each time a receive lever is pulled. Referring to the 
diagram (Fig. 72, Plate XIII) it will be seen, for 
instance, that the eastbound station stick relay is 
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ЕРІ or EST tracks are clear, depending on which 
receive lever has been pulled, so that the eastbound 
stick relay is short-circuited. When a train passes 
on ЕРІ, for example, the track relay picks up and 
the stick relay drops. The “гип-ар” circuit of the 
camshaft to the 440-volt position passes through a 
contact on the energised eastbound stick relay. A 
second train entering the braking section can, there- 
fore, receive no current, so long as this relay is 
de-energised, and the relay cannot be re-energised, 
until the lever which was pulled to receive the first 
train оп ЕРІ has been replaced. This lever once 
replaced cannot, of course, be pulled again until 
the line ahead is clear. 

In the case we are considering, however, the stick 
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relay has been re-set and Ше camshaft accordingly 
rotates, so that the conductor rail is energised at 
440 volts through contactors А and B (Fig. 71). At 
the end of 5 sec. finger No. 8 comes into operation. 
As, however, the train has by this time left the braking 
section, the braking track relay will be down and the 
camshaft will continue to rotate. At the end of this 
time there is a transition period, during which a resist- 
ance is inserted, so that the pressure on the conductor 
rail is reduced to 150 volts. When this transition 
period is completed, 150 volts is applied to the 
conductor rail from the supply circuit, which ope- 
rates at this pressure. The power-time zone is 
thus divided into three sections, which may be con- 
veniently termed (a) 440 volts, (b) transition, and 
(c) 150 volts respectively. When 150 volts has been 
applied to the conductor rail the camshaft stops, 
until the circuit through finger No. 2 has been 
completed, thus ensuring that the section controlled 
by the camshaft gear is energised at 150 volts, until 


held up through its own contact as long as either|the train has cleared it. As soon as the train has 
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cleared this section (WR) and the following section 
(WX), the camshaft rotates forward to its starting 
position, and thus completes its cycle of operation. 
In this position the third automatic section is 
energised through fingers Nos. 3 and 6 on the 
position regulator, as well as through the relays, 
which are in series with the contacts on that 
regulator. If, on the other hand, the train arrives 
in the normal way, but the receive lever has not 
been pulled, the camshaft stops at the end of the 
braking time and the train remains at rest, until 
the receive lever is operated. | 

Conditions may arise such as Ше king lever 
having been used, ог а temporary failure of 
the current, which will cause the train to 
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enter the braking section at very much less than 
normal speed, so that it will stop before it reaches 
the top of the incline. If, in this case, 440 
volts were only applied to the conductor rail 
for 5 sec. before the change over to 150 volte 
were made, the train would stall on the gradient 
and thus interfere with the automatic operation of 
theline. When this occurs, therefore, the camshaft 
gear rotates as before, until 440 volts is applied to 
the conductor rail. 1% cannot rotate further, how- 
ever, until the receive section stick relay or the 
braking track relay falls that is, until the train has 
passed over the top of the gradient. When the train 
has passed this point these relays fall, the camshaft 
moves on, and 150 volts is applied to the conductor 
rail in the way described above. The short shunt 
section, previously referred to, comes into operation 
when a train stops for any of the above reasons 
at the very bottom of the gradient. If a train, 
starting from this position, were to receive 
440 volts to the top of the gradient it would enter 


— ſ＋7ꝛ — — — 


FEB. 10, 1928.) 


ENGINEERING, 


— — eee eee ee 


157 


the station at too high a speed. It is accordingly 
shunted a short distance up the gradient to a safe 
position. This is accomplished by energising the 
conductor rail in the first braking section through 
track relay WB up (Fig. 71, Plate XIII), the second 
braking track relay WB, down, and fingers 7 and 
$ оп Ше position regulator. The camshaft cannot 
go any further than the end of No. 11 segment 
as WB, track relay is down. In this position 
fingers 7 and 8 are connected. Тһе circuit through 
WB up, WB, down and fingers 7 and 8 is now 
completed, and the emergency contactor closes. 
The train then moves up the gradient on to WB,. 
As soon as it reaches this section the emergency 
contactor is opened, and the train stops. The 
camshaft, however, continues to run and subseqently 
brings the train in as previously described. 

From what has been said, it is obvious that 
the camshaft must be capable of adjustment, 80 that 
both the braking time and the time the conductor 
rail is energised at 440 volts can be altered to suit 
the conditions at а particular station. Іп practice, 
the first of these adjustments is effected by alter- 
ing the starting position, and the second by varying 
the speed, at which the camshaft runs, bv means of 
its control resistances. As has already been 
pointed out, the off position is really the zone, 
through which the camshaft passes between the point 
where the 150-volt contactor opens and the starting 
position at the beginning of the braking zone. The 
latter position is selected, so that the time taken for 
the camshaft to run from it to the place where the 
H0-volt contactors close is the required braking 
time. Under normal conditions, the time during 
which the conductor rail is energised at 440 volts is 
5 sec. This means that the camshaft speed is 54 
deg. per second, and that the braking time with the 
auxiliary barrel in the mid-position is 14 sec. 

When the camshaft leaves the 150-volt zone and 
runs towards the starting position, i. e., traverse3 
the off zone, it can only rotate as far as the gap in 
segment 2 (Fig. 71, Plate XIII). This segment 
being on the movable drum, it is possible, by 
rotating the latter relative to the cams to alter the 
position of the starting point. It is important, 
however, in order not to waste time, that the last 
automaticallv-operated section of the line should 
be energised as soon as this сап safely be done. and 
in any event it should not be necessary to wait until 
the camshaft actually reaches the starting position 
again, otherwise the headway will be increased. 
Fingers Nos. 3, 4, 5 and 6, form the interlock 
for energising this last automatic section, and 
to fulfil the above condition they must therefore 
make contact from the beginning of the off zone 
to the starting position. This is effected Бу 
arranging that the interlocking circuit is closed as 
long as segments 3 and 6 overlap, these segments 
being connected by fingers Nos. 4 and 5. 

The gap in segment 2 is so small that there is 
no fear that the camshaft will stop, except at the 
correct starting position, while the finzers Nos. 
3 and 6 ensure that the last automatically-operated 


It should be noted that the adjustable barrel is at 
the driving end of the position regulator and is 
secured in the correct relative position to the main 
barrel bv a set screw. This set screw can be inserted 
in any one of 15 holes, thus dividing the 77 deg. arc 
into equal steps of 5} deg. 

The power circuits of the cam operated contacts 
are quite simple, and are also shown in Fig. 71, 
Plate XIII. Current at 440 volts is obtained 
through the appropriate 440-volt circuit breaker 
and current at 150 volts from the 'bus-bar energised 
at that voltage on the contactor rack. Ав will 
be seen, contactors А and B are in series, the latter 
being across a 4-ohm transition resistance, while 
contactor C connects the 150-volt supply to the 
negative side of the transition resistance. From 
this point the current passes to the section feeder 
via the contacts of a solenoid-operated contactor. 
The circuit of the operating coil of this contactor 
is via the king lever in its off position, the 
keyswitch, the appropriate receive lever in its 
* pulled" position, the emergency lever in its off 
position, and the stick relay east or west re-set. 
During operation, therefore, this contactor en- 
sures that the camshaft-controlled section is not 
energised, until a receive lever has been pulled. 
In addition, it serves to cut out the camshaft 
when the king and emergency levers are operated. 

To energise the conductor rail at 440 volts 
contactors А and B are closed. Аб the end of 
440 volt period contactor B opens, so that the 
transition resistance is inserted, while subsequently 
contactor C is closed and brings in the 150 volt 
supplv. Finally, contactor À is opened, thus dis- 
connecting the 440 volt supply. This ensure 
smoothness in the change-over. It is, in fact, 
essential during the transition that the conductor 
rail should not be de-energised. Otherwise the 
brakes would be applied. Ап additional function 
of the transition resistance 18, of course, to limit the 
current supplied from the 440 volt to the 150 volt 
circuit. 


(To be continued.) 


GERMAN ECONOMIC PROGRESS. 


Or the many reports issued by the Department of 
Overseas Trade, none are appreciated more generally 
than those by Mr. J. W. F. Thelwall, with contribu- 
tions on industrial subjects bv Mr. C. J. Kavanagh, 
both authors being Commercial Secretaries to His 
Majesty's Embassy аб Berlin. Mr. Thelwall's 
general reports and Mr. Kavanagh's industrial 
studies present their subject-matter in an intelligible 
and instructive perspective, and include an unusual 
mass of statistical and other information to support 
and illustrate their conclusions. Large though 
their subject is, they have also the merit of 
keeping singularly close to date. Іп а report 
recently published.“ for the year 1926, the in- 
formation of which extends to last July, these 
virtues are as conspicuous as in previous years. 
'The fact that, although the report for this vear is 


section will be dead, as soon as the camshaft has half as large again as that for 1925, its price is a 
left the starting position. Тһе circuit which moves | shilling less, may perhaps be а practical indication 


the camshaft on to the off position is through 
a raking section, receiving section and X section 
ак relays down. This allows “ wrong road 
d with a battery locomotive to be carried 
UE Pon faulty operation should the 
си left in some position other than the 
de сагир position, after adjustment. If either 
. conditions occur, the camshaft will 
Rar the . correct starting position, as soon 
The Current is restored and the line clear. 
m movable drum, as indicated in Fig. 71, 
сан rotated through 383 deg. on either side of its 
11 Pn This allows the braking time to be 
* 7 sec. to 21 sec. with the normal 
ШІ ee of 54 дер. per sec. This range is 
itself is tered when the speed of the camshaft 
440 ie anged, that is when the time during which 
dn 3 18 applied to the conductor rail is varied. 
Чоп „ to make опе camshaft revolu- 
the norinni adjusted from 44 вес. to 132 sec., 
i SE time being 66 sec., 80 that the time 
О ch the conductor rail is energised at 
vithe сап be altered. from 3j sec. to 10 sec., 
orresponding alterations in the braking time. 


of their usefulness. 

Last year it was pointed out that Germany had 
in good earnest begun to resume her pre-war 
position as a producing and commercial country. 
Тће present report shows that this improvement 
has progressed without interruption in every branch 
of German production and trade. Common know- 
ledge in regard to other markets indicates in advance 
that it cannot have been proceeding by itself. То 
some extent, it has resulted from the misfortunes 
of this country, which have given it opportune 
and invaluable assistance. Clearly, however, these 
would not have had their remarkable effect if it 
had not been for the untiring and sagacious efforts 
made by those responsible for German industry 
although these efforts may not have been made 
in altogether propitious circumstances. Finan- 
cially, for example, the country has remained at 
some disadvantage. It has, indeed, recovered 
from the acute shortage of credit and of working 
capital from which it suffered until early last year, 


* Report оп Economic and Financial Conditions tn 
Ger many, to July, 1927. Н.М. Stationery Отсе. Price 
За. ба. net. 
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and since then has been enjoying what is described 
as a much easier money market. This, however, 
is a relative phrase. It is true that at the beginning 
of 1926 the charge for bank overdrafts stood at 
16 per cent. per annum. Even, however, during 
the past year it was, at times, as high as 10 per cent. 
to 12 per cent. per annum for current overdraft, 
and at the present time it is said that the average 
German firm of good standing has to pay over 
9 per cent. for accommodation from its bank for 
longer periods. These are by no means favourable 
rates to be paid by the industries of а country 
bent both on increasing its production, and on 
keeping its prices at a level which will promote such 
an increase. There is, indeed, reason to think that 
in recent years the large schemes of consolidation 
and co-operative action, which have characterised 
German industry, have been carried out mainly 
with the help of borrowings from abroad. 

The report shows, in abundant detail, how the 
leaders of German industry, in some respects, actively 
supported by their Government, have worked in 
these difficult conditions. If an indication is to be 
derived from a single set of circumstances in regard 
to the entire German industry, perhaps it may be 
found best in the figures of unemployment, measured 
in the report by the number of persons in receipt of 
unemployment relief. At the beginning of last 
March, these persons formed about 80 per cent. of 
the number then applying for work at the labour 
bureaux, who presumably constituted the unem- 
ploved population. In February and March of 
1926, relief was being given to over two million 
persons, but by July of the past year, the number 
had fallen to under half a million. The significance 
of the figures depends, of course, on the number of 
persons engaged in industry. It happened that a 
census of industry was taken in 1925, from which 
it appeared that 32 million persons were engaged 
in business, out of whom about 19 million were 
wage-earners. If the situation in our own country 
can be regarded as any criterion, last July’s overall 
unemployment rate of under 3 per cent. appears 
to be exceedingly low. This figure, however, falls 
very short of representing the real achievement of 
German industry, for apparently a very large num- 
ber of persons have been introduced into it in 
recent years. The previous census was taken in 
1907, and then showed that the number of persons 
engaged in business within Germany's present 
frontiers was 25 million. Assuming that in 1907 
wage earners stood in the same ratio to the total 
number of persons engaged in business as they do 
now, the number of wage earners has been increased 
in the interval between the two censuses by а 
number approaching four million persons, an increase 
of about 25 per cent. Ав nearly as can be estimated 
from available information, the growth of the 
entire population cannot have been as much as 
15 per cent. These figures show, therefore, that 
German industry not only is doing more than ever 
to support the population of the country, but that 
its present production must at least be comparable 
with her pre-war output, if not indeed greater, 
especially when regard is had to the fact that in 
industries where the point has been tested, it is 
shown that the output per worker has increased 
considerably. 

The most immediate concern of this country with 
Germany, and in particular of the engineering trades, 
is in respect of its exports. It must, however, be 
remembered that, now as heretofore, Germany lays 
great stress on the importance of retaining its home 
markets for itself. ln the engineering trade, for 
instance, it is said that normally it has an assured 
home market for 80 per cent. of its output. With 
this assurance, coupled with the support of workers 
in the industry and their trade unions, it is relieved 
from the two principal risks that attach to invest- 
ment in improved plant, and it has been able not 
only to avoid the necessity of increasing its prices 


in its home markets, but also to make substantial . 


increases in its exports and decreases in its imports. 
In 1925, for example, its imports were valued at 
more than 178 million pounds above its exports, 
whereas, in 1926, figures show that exports exceeded 
imports bv over 6 million pounds, and according to 
many German experts the correct figures show а 
much higher difference. This change is particularly 
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marked in Anglo-German trade. In 1925, Germany 
imported from the United Kingdom rather more than 
she exported to her. In 1926, on the other hand, 
imports were barely half what they had been in the 
previous year, while exports had much more than 
doubled, and, in the case of iron, semi-finished 
products had quadrupled itself. In these figures, 
moreover, the direct coal trade between the two 
countries seems to have played only an insignificant 

Mr. Thelwall, indeed, веешв somewhat to 
understate the disadvantage at which this country 
is placed in ita trade with Germany, when he remarks 
that the figures indicate substantially the same 
tendency in the movement of trade between the two 
countries as before the war, for whereas in Anglo- 
German trade the value of imports into Germany 
was then more than 70 per cent. of the value of 
exports to the United Kingdom, the ratio in 1926 
was less than а half. In the highly important 
market of Australia, again, German competition 
has had а particularly striking effect. Тһе exports 
from Germany into Australia have increased in the 
last three years by about the same amount as the 
exports from this country have decreased. German 
progress, again, in the iron and steel industries 
appears to have been uninterrupted. Іп 1926, its 
production, with only about half its furnaces in 
blast, is said to have been as great as before the war, 
and the amount of molten metal that it converted 
into steel was three times as much as in the United 
Kingdom. In spite, moreover, of the losses in 
Lorraine, Luxembourg and the Saar, its present 
steel capacity is estimated at nearly as much as ite 
production in 1913, and in March of last year was 
employed almost fully. 

Without following individual industries into the 
details of their progress, it is possible to remark 
some general influences, which seem to have affected 
all or most of them. Моге than ever, they have 
attempted measures of co-operation within most 
industries. Such measures are to be found in 
the steel, chemical, wire-rope, wire, tube, wagon, 
machinery and other industries, and so far they 
would seem to have answered their purpose. "Their 
details vary, but one or another seems to have 
profited by having unified its finance, provided 
co-operatively for depreciation and replacement of 
plant, bought co-operatively, specialised and stand- 
ardised, grouped its administration and its sales, 
and in other ways sought the benefits of co-operative 
working. In organisation, again, only men of high 
technical competence seem to be employed in the 
direction and administration of technical enter- 
prises, and are not, as too often they are in this 
country, merely expert advisers whose advise is as 
often as not disregarded. Another characteristic, 
which seems common to all or most of these move- 
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ments, is that they have not been used to advance 
prices, even when, as the time of the British coal 
strike, there was every opportunity to do so. 11 
cannot well be doubted that these measures would 
have been impossible but for the assurance of the 
home market, and the helpful attitude of labour. 
The trade unions and workers’ councils take ап 
active part in the life of industries, and exercise & 
considerable influence both on legislation and on 
administration. This influence seems, however, to 
bave been used to enable industries to take advan- 
tage of their opportunities. Differences in regard 
to wages are usually settled by agreement or 
arbitration, piecework has been introduced wherever 
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possible, little or no restriction is put on Ше number 
of automatic machines a man may serve, and Ше 
workers' councils settle any question of overtime 
readily and sensibly, when its importance 18 
impressed upon them. 

Finally, there appear to be few German industries 
which have not reason to be grateful to those who 
во opportunely kept down British competition for 
the greater part of the year 1926. Тһе remarkable 
increases during that period in the output of pig- 
iron and of steel, which appears during the year 
1927 to have been maintained or augmented; the 
increase in the production of tin-plate during the 
last part of 1926 to half as much again ав 16 was 
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m: the change of the position of the coal 
ustry, from & state in which the granting of 
Nisi. assistance was under consideration, to 
ik к which the railways and harbours found it 
я cult to cope with shipments ; the doubling of coal 
хропа and of the volume of goods shipped from 
ki ТЕ. ports ; the substantial increase in the traffic 
т а water-ways and the profit of 5,000,000]. 
dn ри of the German railway companies, 
British 1 „ director attributes to the 
аа coa ү Орраге, are all benefits which Germany 
of 1 om that event. It is not our intention 
allegation 5 upon a discussion of the contested 
0 ia that the coal strike was in fact inspired 
British е object of bringing such disaster on the 
coal industry, and perhaps on British 
politica] 2 general, as would provide notorious 
while earl ventures, The fact that some little 
e er this object had been expressly avowed 
A ene Were active in promoting the strike 
tcl 8how that others concerned in it may not 
аа had вцећ aspirations. Тһе present report, 
conclusi) gives а striking confirmation of the 
iab n Suggested by many similar chronicles 
with that tra, that if the strike had been planned 
treacherous purpose, it could not have been 


more i : 
effective Ро ne, and, for the time being, more 


Ега. 7. DOWNSTREAM SIDE. 


In the picture of German industries given by this 
report, the coal strike is, however, only a fortunate 
incident. The economic progress they are making 
is the result of an active programme of reconstruc- 
tion and progress, framed with the object of utilising 
all available forces within each industry, and 
minimising internal friction between its constituent 
elements. It may not be the policy of British 
industries to enter into obligations involving inter- 
national control, or to adopt the precise mechanism 
by which Germany is co-ordinating the operations of 
her own industries with those of her neighbours. The 
success of these measures so far seems, however, 
to show that at least some extent of international 
understanding within each great industry is desir- 
able in the interest of all countries concerned. The 
wisdom of those who lead British industries is not 
likely to be blind to the advantage of such under- 
standings, and may be expected to use any occasion 
for promoting them by which the industries of their 
own and other countries may be relieved from the 
non-productive expenditure of their resources. The 
spirit in which German industrialists seem to have 
approached the problems of co-operative organ- 
isation within their own territory, shows a clear 
sense of the value to be attached to such relief. 
To such extent as it may be found practicable 
to extend it to international production, it 


should help to enlarge the markets of the world, 
and to stabilise the production of each manu- 
facturing country. 


HIGH MULTIPLE ARCH DAM AT 
LAKE PLEASANT, ARIZONA. 


THE Lake Pleasant Dam, the highest multiple 
arch dam built up to the present time, has recently 
been completed on the Agua Fria River in Arizona. 
The Lake Pleasant Dam forms a reservoir of 8 miles 
length, and has a capacity of 173,000 acre-ft. The 
water will be used for the irrigation of 40,000 acres 
of land situated about 30 miles west of Phoenix, the 
capital of the State of Arizona. Тһе land will be 
planted mostly in citrus fruit and cotton. Some 
hydro-electric power will be developed in & power 
plant built between two of the buttresses. The dam 
is shown during construction іп Fig. 1, а general 
elevation being given in Fig. 2, and details in 
Figs. 3 to 5 on page 158. Views of the finished 
dam are reproduced in Figs. 6 and 7, above, the 
former being from the up-stream side and the 
latter showing the down-stream face. The maxi- 
mum height of the dam above bed rock is 250 ft. 
The length at the crest is 1,560 ft. In addition there 
are 650 ft. of cut-off wall and earth embankment, 
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Fig. 2. LAYOUT FOR DIFFERENTIAL SHAFTS. NICKEL CHROME STEEL. 
PRODUCTION TIME 7 MINS. EACH. 


The struc- 
ture contains approximately 103,000 cub. yds. of 
concrete, 2,160 tons of reinforcing steel, and it 


so that the total length is 2,210 ft. 


required 1,800,000 sq. ft. of forms. A spillway of 
a capacity of 135,000 cub. ft. per second is located 
about one quarter mile away from the main struc- 
ture. The dam and spillway, including all excava- 
tion, were constructed in less than 18 months of 
time. The total cost of the dam and appurtenant 
works was approximately 3,000,000 dols. 

The Lake Pleasant Dam is of the improved 
multiple arch type with double-wall buttresses.* 
These are spaced 60 ft. on centres. There are 26 
arches and 27 buttresses. The arches have a clear 
span of the intrados of 44 ft. The outside of the 
buttress walls is vertical so that the span of the 
intrados of the arches is uniform from top to bottom. 
This facilitated greatly the erection of the forms 
for the arches inasmuch as the arch centering could 
be readily moved up for every new lift of concrete. 

The intrados of the arches is three-centred. 
The extrados is circular for nearly the entire height 
of the dam. The radius of the extrados increases 
from the crest down in proportion to the increase 
of the arch thickness as necessitated by the increase 
of the water pressure. At the crest of the dam 
the arch barrel is closed by an inclined slab of 
2 ft. thickness. A parapet wall 3 ft. high above 
the top of the arch barrels serves as a wave cope. 
The arches of the Lake Pleasant Dam are on a 
slope of about 47 deg. with the horizontal. The 
weight of the water overlying the sloping upstream 
face of the dam will give the structure the necessary 
weight for a sliding factor of 0-75. 

One of the main structural features of the dam is 
the double-wall type of buttresses. On account of 
the great height the lateral stability of the buttresses 
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* See “Improved Type of Multiple Arch Dam,” by 
Fred. A. Noetzli, Transactions Ат. Soc. О.Е. vol. Ixxxvii 
(1924), p. 342. 
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requires special means for stif- 
fening purposes. Horizontal 
braces between the buttresses as 
used for many other multiple 
arch dams, were not considered 
suitable, especially in view of 
the length of the dam and also 
on account of the influence of 
temperature changes which tend 
to shorten and lengthen these 
braces. In the Lake Pleasant 
Dam each pier consists of two 
walls spaced 16 ft. outside to 
outside. The two walls of each 
buttress pier are connected by 
cross walls so that each pier 
may be considered as consisting 
of а combination of vertical 
H-columns. In the lower parts 
of the dam below stream bed 
the buttresses are solid and of а 
uniform thickness of 16 ft. 

The arches are 18 in. thick at 
the crest and 7 ft. thick at a 
depth of 200 ft. Тһе thickness 
of the buttress walls is 18 in. at 
the crest and 5-4 ft. each (together, 10-8 ft.) at the 
200-ft. depth. The maximum stresses* in the lowest 
arches due to full water pressure, rib-shortening, and 
a drop of temperature of — 15 deg. F., are approxi- 
mately 650 lb. persquare inch. The maximum stresses 
in the buttresses are 450 lb. per square inch. Тһе 
concrete of the arches is of a 1 : 2: 4 mixture ; that 
of the buttresses is in the proportion of 1: 24: 5. 
Arches апа buttresses are reinforced with steel bars. 


* A convenient method for computing the stresses in 
the arches and buttresses of multiple arch dams is given 
in Chaps. II and III, Part IV of the eighth (1928) edition 
of Wiegmann, The Design and Construction of Dama. 
Chapman and Hall, Limited, London. 
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The bedrock on which the dam is founded consiste 
of strata of basalt. In some places layers of lava 
ash and riolitic tufa were encountered, necessitating 
deep cut-off work. In the highest part of the dam 
the foundation of one of the buttresses extends to 
a depth of 86 ft. below the stream bed. Near the 
east abutment, where porous strata of riolitic tufa 
were encountered, a cut-off trench along the arches 
was carried down to a depth of 90 ft. below the 
surface of the ground. Wherever seamy rock was 
encountered, grout holes were drilled from 10 ft. 
to 20 ft. into the bedrock. After the dam was 
completed and water had accumulated in the 
reservoir to a depth of about 110 ft., cement grout 
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was forced into these holes under a pressure up to 
125 Ib. per square inch. It was found that while 
some holes took hardly any grout at all, others took 
one to two sacks of cement, and several up to 
15 sacks of cement. In one instance, grout was 
forced through a crevice in the rock for a distance 
of 200 ft. up-stream into the reservoir site. The 
grout was kept under constant pressure for several 
hours so as to give it time for setting and hardening. 
Аға consequence of these thorough grouting 
operations the leakage under and around the dam 
has been very small. 

The arches and buttresses across the river-bed 
were first built up from the foundation to an eleva- 
tion of about 10 ft. above low water. They were 
left at that elevation until the rest of the dam 
was built to practically the full height. Several 
floods passed over these low arches during the 
construction period without doing any damage. 
One of these floods attained à maximum peak of 
approximately 70,000 cub. ft. per second. 

The concrete in the arches and buttresses was 
poured in vertical lifts of 8 ft. each. Panel forms 
1 5 used throughout. Most of these panels could 
„ from six to eight times each. The 
i геввев were always built up from 20 ft. to 

ft. higher than the arches, and thus served as 
арық for the successive lifts of the forms for 
ы Тће arch centering was of structural steel. 
"ei steel arch ribs, spaced 8 ft. apart vertically, 
: dis braced to form a cage, were supported 
sl anchored to the sloping up stream face of 
s uttress walls. The arch panel forms were 
1 by the steel arch ribs, and properly 

195 and held in place by tie wires and wedges. 
Зи ioe the forms for a new lift, the wedges 

Te loosened, the steel rib-cage pulled up along 


the sloping track, the lowest panels stripped from 
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The concrete was 
mixed in а central 
mixing plant located 
approximately in the 
centre of the dam. 
Sand and gravel were excavated from the river- 
bed below the dam by means of а drag.line. The 
concrete materials were thoroughly washed and 
screened to four different sizes. The largest size 
aggregate was that passing а 6-іп. screen. Larger 
boulders were crushed to the required sizes. Тһе 
concrete was specified to have a strength of 2,000 Ib. 
per square inch for the arches, and 1,800 lb. per 
square inch for the buttresses. The amount of 
cement and aggregate, and the water-cement ratio 
of the mixture, were determined on the basis 
of this specified strength at the age of 28 days. 
From the mixing plant the concrete was hoisted 
in steel towers and distributed over the entire 
length of the dam by means of chutes suspended 
from cables. On account of the great length of 
the dam, three hoisting towers were necessary, one 
308 ft. high and the others of a height of 285 ft. 
and 140 ft. respectively. 

Тће dam was constructed by Mr. Carl Pleasant, 
under the superintendence of Mr. J. G. Tripp, Mr. 
C. E. Griggs being chief engineer of the Irrigation 
District. Mr. Fred А. Noetzli, to whom we are in- 
debted for the foregoing particulars, was consulting 
engineer to the constructors. 
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MOTOR-CAR AXLE LATHE. 


А LATHE of the centre-drive type, primarily designed 
for turning motor-car axles, is illustrated in Figs. 1 to 
11 аһоуе and on page 168. Тһе machine, which is 
manufactured by Messrs. Sir W. С. Armstrong, Whit- 
worth and Company, Limited, of Openshaw, Man- 
chester, is arranged to carry groups of tools on four 
slides, so that the time required for complete machining 
may usually be reduced to that required for the longest 
single cut. The general lay-out of the machine is а 
simple one, as will be clear from the partial longitudinal 
section shown in Fig. 1, and the general views given in 


t я Н : : 
е Concrete face and lifted into the higher Figs. 9 and 10 on page 168. The bed is of the inverted 


position. 


V type, carried on two standards and provided with 
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Fig. 6. LAYOUT FOR AUTOMOBILE WORM SHAFTS. 
3 X NICKEL CASE-HARDENING STEEL STAMPING. 
PRODUCTION TIME 18 MINS EACH. 


a tray and suds pump. The drive is by single pulley 
through а gear-box giving headstock speeds of 170, 
208, and 250 r.p.m. As indicated in Fig. I, the gear-box 
is cast integral with the bed, making a very rigid 
job. The gear wheels are hardened and run in oil, 
and the shafts and pulley are carried in ball bearings. 
The main-drive shaft lies along the centre of the 
bed. 

Тһе central headstock is driven br a pinion, running 
in an oil bath, carried by the main shaft and gearing 
with а spur wheel on the headstock spindle, as shown 
in Fig. l. The spindle, which has а 34-ш. diameter 
hole through it, is carried in two phosphor-bronze 
bearings, its right-hand end being flanged to take the 
driving chuck. Тһе portion of the chuck secured to 
the spindle, transmits the drive to the work-holders 
through two slotted plates, an arrangement which allows 
movement in any direction, so that the chuck can 
accommodate itself automatically to апу inequalities 
in the axle. One of the halves of the floating member 
of the chuck is provided with two screws, with hardened 
serrated ends, which can be set to suit different 
diameters of axle. The other half is hinged, and it 
carries а hardened rectangular jew operated by а 
screw апа chuck key. When closed, this half of the 
chuck is held down by а spring catch, and the axle ів 
secured by tightening down the rectangular jaw. Тһе 
arrangement, when once set for any size of axle, 
accordingly requires the turning of only one screw to 
grip the work. 

The feed change gears are carried at the right-hand 
end of the machine and provide for feeds of 50, 65 
and 80 cuts per inch, the saddles being driven by a 
feed shaft carried along the front of the bed. This 
shaft operates а pinion by means of а worm and worm 
wheel, the pinion gearing with а rack fixed to the bed. 
The tool slide of each saddle is arranged with hand 
and machine cross-traverse motion in either direction, 
and is formed in a single piece wide enough to carry both 
the front and back tool block. Stops are provided for both 
the longitudinal and cross traverse. Two diameter stops 
are fitted on each saddle, one for the front rest and 
one for the back rest. Тһе longitudinal stops are 
carried by two flat bars clamped to the bed by box- 
shaped brackets, which can be seen in front of the 
loose headstocks in Fig. 9. These bars, which can be 
adjusted ror position, carry trips, and these throw out 
the feed gear by means of the trip links, which can be 
seen, fixed to the left-hand side of the saddle aprons, 
in Fig. 9. One stop in each block is arranged to 
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position the saddles when commencing the cut. Swing- 
over stops with adjustable screws are provided to 
locate the resta for the forming or recessing operation. 
A slipping clutch is provided on the feed shaft as a safe- 
guard against overrunning. 

The tools are held in detachable and interchangeable 
blocks, which are attached to the cross-slide& by two 
studs. The arrangement allows of a rapid change of 
tooling when the type of work has to be changed, the 
whole operation occupying some 15 minutes. Тһе tool 
blocks, with their tools set out for machining nickel- 
chrome steel differential shafts, are shown in Fig. 2. 
The studs by which the blocks are secured to the cross- 
slides are clearly shown in this figure. Ав indicated, 
the operations illustrated give а production time of 
seven minutes. Fig. 2 also illustrates the taper-turning 
arrangement. For this work, sliding tool holders are 
used, fitting into slots in the tool block. Тһе outer 
ends of these tool holders are pin-connected to further 
blocks which slide on the taper turning-bar. This bar 
is fixed, at the desired angle, on to the feed trip bar, 
which, as already explained, is secured to the bed by 
а box-shaped bracket. As the feed trip bar is 
stationary, the effect of the arrangement is that, as the 
saddle is traversed, the tools move in or out, in accor- 
dance with the predetermined taper. The taper. 
turning bars can be seen in position on the feed trip 
bars in Fig. 9. Two further tool lay-outs are illus- 
trated in Figs. 3 and 4. "The first of these is arranged 
for the production of а nickel-chrome steel differential 
axle in 6; minutes, and the second for the machining 
of & nickel-chrome steel bevel differential shaft in 71 
minutes. Тһе figures make the operations sufficiently 
clear for further description to be unnecessary. 

А modification of the axle shaft lathe is also built 
in the form of the machine illustrated in Fig. 11 on 
page 168. This lathe is identical with the other model 
with the exception that the drive is at one end instead 
of at the centre, and а single loose headstock is used as 
in usual practice. А view taken from above showing 
the tool boxes of this lathe set up for machining а 
camshaft is given іп Fig. 12. Тһе middle part of the 
camshaft is supported by a three-point roller steady 
which їз shown open in Fig. 12. Тһе tooling of 
this job is arranged to rough out the space between 
the cams and face down the sides. Тһе fork tools 
shown are used for breaking up the surface between 
the cams, and turning them nearly to size. When 
this operation is completed, the form-tools shown on 
the rear blocks, are fed down the sides of the cams, 
trimming them off, and at the same time forming 
the space between them. The reversible cross-traverse 
used for this job, and already referred to in connection 
with the axle lathe, is obtained by means of а drop 
worm and worm wheel, with stops and automatic trip 
action. 

Layouts with machining times for various jobs carried 
out on this end-drive lathe, are illustrated in Figs. 5 
to 8 on page 161. In view of our general description 
of the machine, these will be self-explanatory and do 
not require detailed comment. 


POWER-GAS FROM SEWAGE- 
SLUDGE.* 


Ву Е. C. Vokks, B.Sc., and C. В. Тоухемр, B.Sc., 
Assoc. MM. Inst. C. E. 


Ar the works of the Birmingham, Tame and Rea 
District Drainage Board, 400,000 tons of crude sludge, 
containing 8 per cent. of dry solid matter, are dealt 
with each year by the separate digestion of sludge 
process. Тһе crude sludge is pumped into tanks set 
apart for the purpose. At the Saltley works are 
situated the primary digestion-tanks, in which the 
sludge is retained for three months. It is then 
pumped to the secondary digestion tanks at a works 
more than 4 miles away. The sludge is retained in 
these tanks for а further period of two months, after 
which it is pumped on to drying beds. At this stage, 
it contains about 12 per cent. of dry solid matter. 

During the process of digestion, about 25 to 33 per 
cent. of the dry solid matter is converted into a gas 
composed of 67 per cent. of methane, 30 per cent. of 
carbon dioxide, and 3 per cent. of nitrogen, having а 
calorific value of about 625 B.Th.U. per cub. ft. Most 
of this gas is given off in the primary digestion tanks, 
of which the total capacity is 147,000 cub. уд. Hitherto 
it has all escaped to the atmosphere. 

In 1921, Mr. John D. Watson, M.Inst.C.E.,constructed 
а, plant аб the Colehall works of the Board, where a 
34 brake horse-power gas engine driven by sludge gas 
has been in daily use ever since. In 1925, the engineer 
to the Board, Mr. Н. C. Whitehead, Assoc. M. Inst. C. E., 
had an exhaustive investigation made of this plant. 
to determine what amount of power might be expected 
from the much larger quantities of sludge available 


* Abstract of a paper read before the Institution of 
Civil Engineers, on Tuesday, February 7, 1928. 


at the Saltley works. The quantity from which gas 
might there be collected economically was taken as 
100,000 cub. yd. Тһе results of this investigation are 
given in the table below. Mr. Whitehead commenced by 
installing at the Saltley works а 150 brake horse-power 
vertical gas engine, а 100-kw., 4,000-volt alternator, 
and 144 floating gas collectors, each 20 ft. by 10 ft. 
Тһе success of the scheme depended upon the design 
and construction of а cheap and efficient type of gas 
collector. 

The problem of collecting gas from а, sludge-digestion 
tank cannot be solved by roofing the tank completely, 
on account of certain serious difficulties. The principle 
of the floating type of collector of moderate dimensions 


Primary Sludge-Digestion Tanks at Saltley Works. 
Total Capacity, 147,000 cubic yards. 


А. Gas used inter- 


mittently, some Resulta of 
leaking to atmo- , Measurements 
sphere, average | 8t Colehall Estimated figures for 
of 12 months' Works. Saltley Works. Sludge 
results. Quantity Covered taken ая 
of Sludge 100,000 cubic yards. 
D. Gas used continu- 
94 cubic 
ously allowing yards 
no opportunity Я 
for leakage, ауег- 
age of 1 month’s 
results. А | В А. В. 
I.h.p.-hours per week | 193 270 205,000 287,000 
I. H. P. Ка ..| 1:15 | 1:01 1,220 1,710 
B. h. p. — 915 1.280 
Kw. .. "m | — — 610 850 
Cubic feet of gas (500 
B.Th.U.) per an- 
num at 15 cub. ft. 
per i.h.p.-hr. ..| — — | 160,000,000 | 224,000,000 
Cub. ft. of gas (625 
B.Th.U.) ‘per an- 
num А ..| — -- 128,000,000 | 179,000,000 
Уаше о! газ (625 
B.Th.U.) at 18. 64. 
per 1,000 cub. tt. 
under collectora .. -- 9,000/. 13,400. 


was determined as the best to adopt, and experiments 
were carried out to observe the behaviour, under 
practical conditions, of the more suitable materials 
for construction. Ав а result of these experiments, 
it was decided to install a floating reinforced-concrete 
gas-collector for use with the first unit of the scheme, 
on account of low initial and maintenance costs, and 
efficiency in gas collection. The form adopted for the 
design was that of a raft, 20 ft. long by 10 ft. wide, 
bounded by vertical sides, extending 2 ft. above the 
raft and 2 ft. below, forming two open compartments, 
the lower for the collection of gas and the upper for 
providing the necessary displacement to float the mass. 
The gas is drawn off from a pyramid formed on the 
centre of the raft. The size of the collector is limited 
by its maximum permissible weight, which is about 
8 tons in this case. When finished, a collector is slung 
by chains clamped to long bolts embedded in the four 
corners, lifted off the core mould by an overhead crane, 
and carried horizontally for lowering in the sludge. 
The mixture of concrete used is four parts of aggregate 
to one part of ciment fondu. The collector is raised and 
launched when only 22 hrs. old, the two sides then 
acting as beams, 20 ft. between supports, and each 
sustaining a dead load of nearly 4 tons. An output 
of one collector per diem, from two moulds only, has 
been maintained. The collectors are coupled in three 
blocks of 48 each, to give an estimated yield of 
16,000,000 cub. ft. of gas per annum. 

The plant was officially put into service on Sep- 
tember 29, 1927, and has been running daily on full 
load since. The engine, as supplied by the makers, is 
quite standard, but certain adjustments have been made 
to suit the peculiarities of the gas. 

Under the favourable conditions existing on the 
Board’s works, the estimated production cost of current 
is 0-49d. per unit, effecting a net saving of over 1,0001. 
per annum for the first unit. The estimated cost of 
gas production, on the basis of 16,000,000 cub. ft. per 
annum from this unit, is 74d. per 1,000 cub. ft. of gas 
with а calorific value of 625 B.Th.U. per cub. ft. Ап 
abundant and cheap supply of power will seriously 
influence, if not completely control, future develop- 
ments in the purification of Birmingham sewage. The 
estimated total available output of 10 million h.p.- 
hours per annum is about five times the Board's present 
requirements. 


. WIRELESS IN MaNcHURIA.—We learn from the current 
issue of The Chinese Economic Bulletin that eleven 
wireless stations are operating in North and South 
Manchuria. Among the principal stations are those 
at Mukden, Newchwang, Changchun, Harbin, Kirin, and 
Tsitsihar, all of which are capable of communicating 
with Europe. А wireless telegraphy school, which 
accommodates over ninety students, has been esta. 
blished in Mukden. The Japanese have also erected 
wireless stations at Dairen, Liushutun and Shahokow. 
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NOTES ON NEW BOORS. 


THAT there is no royal road to mathematics is as 
true to-day as it was when the адаџе was first 
formulated some twenty centuries ago. Mastery of 
the subject is only acquired by hard work, but the 
difficulties of the student are too frequently unneces- 
sarily increased by а lack of lucidity in the expositions 
presented to him. Ап excellent example of how to 
make а difficult subject both clear and interesting 
is provided by Eæponentials Made Easy, which ів 
published by Messrs. Macmillan and Company, at 48. 6d. 
net. The author is Mr. Gheury de Bray, whose presenta- 
tion of the subject will be read with pleasure and 
profit, not merely by the tyro but also by those who 
аге already reasonably adept in mathematical studies. 
The preliminary chapter consists largely of a reprint 
from the work of the naturalist, Henri Fabre, who 
discovered that in the webs of certain spiders the 
logarithmic spiral was closely reproduced, and that 
the same geometric pattern was embodied in the 
shells of the nautilus and other molluscs. Іп the 
next chapter, the author explains very clearly, and 
with & wealth of illustration drawn from familiar 
concepts and processes, the meaning of the mathe- 
matical term function. Тһе theory of indices is next 
discussed, and а selection of examples at the end of 
the chapter makes it easy for the student to test his 
comprehension of the text. Іп this chapter е is 
introduced for the first time.  Succeeding chapters 
are devoted to an explanation of logarithms and 
radians, and these are followed by an interesting 
and original discussion of the expansion of functions. 
This completes the first section of the volume. Тһе 
second section is devoted to showing how e crops up 
in numerous practical problems, including questions 
of probability, the error function having & whole 
chapter devoted to it. А method of analysing а curve 
in terms of exponentials forms the concluding chapter 
of the little treatise. 


In practically АП cases where boring for oil is under- 
taken, the problem of dealing with underground water 
18 one of major importance. Water-bearing strata may 
be penetrated above or below the oil-bearing strata, 
and most frequently brackish or salt water is encoun- 
tered. The presence of water in the oil, in most ordi- 
nary cases, is due to inadequate means having been 
provided to isolate it, or occasionally to boring opera- 
tions having been carried through the oil zone. If the 
water pressure is considerable, it will prevent ой from 
entering the borehole, but, as has already been proved 
in practice, if the water pressure can be eliminated, the 
oil will resume its flow to the borehole. It is essential, 
therefore, in planning a borehole for oil кш to 
keep it free from water, and to arrange that in all the 
boreholes on the same oilfield similar precautions are 
taken, for the carelessness or bad organisation of a single 
borehole owner may damage not only his own property 
and that of his neighbours, but endanger the production 
of the entire oilfield. Since the expense of making bore- 
holes water-tight is often very considerable, there is the 
additional chance of negligence in carrying out the opera- 
tions due to financial causes. However, it is a matter 
for neighbouring owners or government authorities to 
see that the communtiy suffers no loss through the fault 
of the individual. Accurate records, map-sections and 
samples should be kept for each borehole, апа the 
information these provide is invaluable in dealing with 
the water problem. In modern practice, the chance of 
any serious misconception arising of the character of 
the strata being bored, is greatly minimised by the 
employment of а geologist experienced in boring for 
oil, with whom the operator should work closely. 
Modern practice has produced reliable methods, with 
permanent and rapid means of controlling them, for 
plugging boreholes, and making them watertight. In 
Die Wassersperrarbetten bei Bohrungen auf Erdöl, by 
B. Schweiger (Gerlin: Julius Springer, price 9 marks), 
this subject has been dealt with very thoroughly by a 
borehole engineer of many years’ experience. We think 
no other book has hitherto been published which specia- 
lises in this important aspect of oil-well boring. Besides 
describing methods already known on the oilfields, the 
author introduces several new, but proved, ideas of his 
own, such as the employment of sand for filling large 
fissures in hard rock, especially when the water-bearing 
strata is bituminous, or the water to be isolated con- 
tains carbonic acid which would prevent cement from 
binding. A number of original designs for plugs and 
rams, for cementing holes, &c., are illustrated and 
described, as also is an apparatus for indicating leaks 
in the borehole casing by electrical means. 


In every corner of the earth, wherever one may 
wander, perhaps the most striking thing to the student 
of progress and development is the dissimilarity of the 
solutions found for general problems from those with 
which he is familiar in other places. Local conditions 
are such an important factor in everything, that houses 
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and transport facilities, as actual examples, present 
constructional features as distinctive апа peculiar as 
costume, customs and the types of artistic work that 
are most highly esteemed. Familiarity results in the 
technical specialists in the particular region accepting 
the construction usually adopted as that most suited 
to the purpose, as long as service is maintained with 
safety, economy and efficiency. Only those who have 
studied other attempts at the solution of the same 
problems elsewhere are greatly impressed with the 
variations in type, and the literature on any develop- 
ment in certain parts of the world may thus be scanty 
and scattered. This should not be allowed to remain 
the case, but we can only look to the qualified traveller 
or settler for any presentation of the facts in proper 
perspective. It is for this reason, we suppose, that so 
much interest is taken in the foreign summer meetings 
of such an organisation as the Institution of Naval 
Architects, for they enable comparisons to be made of 
shipyard methods, variations in design and the attempts 
to provide facilities for the handling and transport of 
goods of a type not commonly found elsewhere. It is 
{ог the same reasons, and for the information of those 
who have not travelled extensively in the United 
States, that we call attention to а very interesting book 
by Mr. А. C. Hardy on American Ship Types, recently 
published by Messrs. Chapman and Hall Limited, 
of 11, Henrietta-street, Covent-garden, London, W.C.2, 
at & price of 218. net. The author, а man who was 
for years associated with the shipbuilding press in 
this country before going to America, is well qualified 
for the task he set himself of classifying the various 
types of vessels, and it must be acknowledged that he 
has treated his theme in an interesting and thorough 
way, and has thereby merited the appreciation of all 
who are interested in transport development and 
progress throughout the world. Subdividing all ships 
found on American waters into four classes, viz. those 
sailing the coasts, those found in sounds and bays, 
those used in harbours, and those utilised on the Great 
Lakes and the other inland waterways, Mr. Hardy 
has provided index letters on many maps to facilitate 
reference to the class and the type of vessels employed. 
Descriptions are given in the book of the various forms 
of ships, with many illustrations, and the local condi- 
tions are referred to which have dictated the construc- 
tion adopted. Nothing but praise can be given to the 
author for the provision of this valuable addition to 
the literature of shipbuilding. 


In its original form, Professor Unwin's Elements 

of Machine Design rapidly secured the position of 
à classic, and the prestige thus acquired has been 
fully maintained in the editions subsequently pub- 
lished under the joint editorship of bimself and 
Professor Mellanby. А new and revised edition of 
the first part of this treatise has now been issued 
by Messrs. Longmans, Green and Company, at 158. net. 
саи Ше new matter із а section devoted to 
~ ll and roller bearings. Both types violate Professor 
wets maxim that machine parts should be во 
designed that they cannot wear out of shape, in which 
in: he maintained they would not wear much. 
11 ball bearing wears at all it is bound to wear out 
i shape, and replacement rather than repair is called 
or. The astonishing success of this type of bearing 
ше another example of the truth of the maxim 
at no rule is universally applicable. Exception 

der, perhaps be taken to the relatively small space 
EIL to the Michell bearing, alternative types, 
915 ely to be repeated, receiving nearly equal 
im 1 High-speed spur gears are daily increasing in 
15 псе, and therefore make their appearance in 
. issue. An astonishing accuracy in tooth form is 
А 5 ee frictional resistances have been 
Ms Tgely eliminated that it is possible to rotate 
1 by band the 700 to 1 reduction gear 
E -cutting machine. The authors are somewhat 
йе оп the matter of proportioning such gears, 
they hace that, after comparing а number of them, 
110 p found it difficult to give anything in the 
ER ч гше embracing all the quantities involved. 
laid. n ls more emphasis should, perhaps, have been 
i d merely on the necessity for securing accuracy 
dare AY of high-speed gears, but also to the 
NOE d of mounting the casing so that it will 
in distorted by extraneous straining actions. Аз 
Previous editions, the text is accompanied by 


11 well-selected illustrations. The descriptions 
tabul ear and the formulas given reliable, whilst the 


of the | 17 9 5 will, as in the previous editions, prove 
utmost value to the draughtsman and designer. 


The publication of Vol. УП of А Dictionar 
г publica: ; T y o 
нз Chemistry. (London : Longmans Green m 
1 у, 1 price 608. net) completes the 
diu DE сава edition of this useful compen- 
With y ЈЕ rst volume of which appeared іп 1921. 
очше VI, Dr. H. Forster Morley had taken up 


ENGINEERING. 


22 a ----- 


the duties of editor, Sir Edward Thorpe having died 
in February, 1925. The seventh volume, dealing with 
the letters T (from thallenite) to Z (zymurgy) con- 
cludes with an index to the whole volume prepared 
by Miss Е. M. G. Micklethwait, F.I.C. The index is by 
no means too long, and forms a very essential addition 
to the volumes. It is particularly useful because, in 
some respects, the character of a dictionary has not 
been maintained to the fullest extent. А dictionary 
must, like & text-book, be compiled by competent men, 
but the reader is entitled to expect, in addition, that 
matters shall be presented іп a form for easy and 
convenient reference. Space considerations call for 
restrictions, of course, but entries should not be 
ваш ед. Theory has been excluded of necessity, but 
definitions of iodine number or value, hydrogen-ion 
concentration and softening point might well have 
been given. Atomic number is mentioned only in the 
excellent article on radiology, and the new elements 
hafnium and celtium are only referred to under zirco- 
nium. Those elements, however, are technically un- 
important. But some articles cannot be said to have 
been brought up to date. Flotation, and anti-detonators, 
such as lead ethyl, which are not mentioned at all, have 
been with us for a number of years, and the very scanty 
references to tungsten nitride (1889 is the most recent 
date) are quite unsatisfactory. There are a few para- 
graphs on greases in vol. iii, and the article on 
lubricants in vol. iv, gives further information, but 
there is no cross reference. Vacuum production and 
pumps chiefly concern the physicist and engineer; but 
the chemist might expect references to chemical methods 
of perfecting vacua. The article on steam in vol. iv is 
supplemented in a long, but commendable, article on 
water in vol. vii, which contains a further article on 
water softening. But these, as several other compre- 
hensive articles, might open with a brief indication of 
the subdivision adopted. If it was necessary to give 
a list of journals consulted, it may be asked why that 
of the Institution of Petroleum Technologists should 
have been overlooked. Everybody knows, however, 
that the preparation of a technical dictionary has 
become a truly formidable task for all concerned, the 
editor, compilers and publishers, and we readily 
acknowledge that the seven volumes form a very 
valuable addition to the library of anybody interested 
in applied chemistry. 


Every boy is an engineer at heart, to the extent at 
least that he is impressed sufficiently by the size and 
appearance of locomotives, bridges and Titan cranes 
to be interested in looking at photographs of these pro- 
ducts, and of beirg told, in not too technical language, 
how they work. The conscientious parent will find some 
useful lecture notes, which can be applied for this pur- 
pose, in the Wonder Book of Engineering Wonders, 
which is edited by Mr. Harry Golding (Ward, Lock 
and Company, Limited, price 6s. net). A successful 
attempt is made to cover the whole field of engineering, 
and considering the class of reader for which it is 
intended, emphasis is justly placed on illustrations of 
the more spectacular results of engineering skill. Size 
is- therefore in the ascendant, though something is 
said about automatic telephony. There is а useful 
chapter on the elements of engineering, in which 
the lever, the screw, the wedge and the wheel and axle 
are discussed in simple language, and something is 
said about drives and gearing. For the most part, 
however, information is given by example rather than 
precept, the numerous photographs being accom- 
panied by simple well-written descriptions. The book 
will be an acceptable present to the average boy. It 
is extraordinarily up-to-date. 


GENERAL RAILWAY STATION, MUKDEN, MANCHURIA.— 
Through communication for passenger and goods trafic 
between the Pekin-Mukden and Mukden-Hailung Rail 
ways, was inaugurated on December 19 last. In order 
to facilitate further developments, it has been decided 
to build a large new general railway station at Mukden, 
at an estimated cost of 450,000 dol. We understand 
from a recent issue of The Chinese Economic Bulletin 
that the contract has been awarded to a German firm, 
and that the work is to be completed in two years, 


TREVITHICK'S CoTTAGE.—We have been informed that 
Mr. James Olivey, owner of the cottage at Penponds, 


near Camborne, where Trevithick was born and lived, | 


has offered to place it in the hands of a trust for preserva- 
tion as а memorial of the great inventor. It will be 
necessary to raise a small sum of money, some 200. to 
3002., in order to give effect to the generous offer of the 
owner, who is ready to transfer his entire interest in the 
property, subject to а few simple conditions. The sug- 
gestion is that the whole of the íront portion of the 
premises, which are practically in their original state, 
shall be devoted to ап exhibition of Trevithick's inven- 
tions. If room can be found, examples of the furniture 
and household appliances and farming and fishing imple. 
ments, more or less peculiar to Cornwall, which аге 
yearly becoming more diflicult to obtain, will also be 
included. 
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WE have more than once in these columns commented 
on the fact that salvage operations often demand an 
exercise of ingenuity and & capacity for improvisation 
which are rarely called for in the more stereotyped 
branches of engineering. Тће example forming the 
subject of the present article is no exception, and the 
way in which а large steamer, sunk in a collision, has 
been raised, patched with reinforced concrete, and 
brought back some 6,300 nautical miles under her own 
steam, presents, we submit, many points of interest 
worth recording. Тһе vessel concerned is the twin- 
screw steamer Nagara, belonging to Messrs. the Royal 
Mail Steam Packet Meat Transports, Limited ; she is 
430 ft. long between perpendiculars, 61 ft. 4 in. broad, 
38 ft. 6 in. deep, and has а gross tonnage of 8,803. 
Tbe holds are insulated for meat carriage, and the ship 
has а cellular double bottom. 

The collision occurred just before 11 p.m. on бер- 
tember 28, 1927, off the Argentine coast. Тһе other 
vessel involved was the steamer Crofton Hall, not 
greatly differing in size from the Nagara, beiug, 
according to Lloyd's register, 405-2 ft. long, 52-1 ft. 
broad, and 27-0 ft. deep. We illustrate both the extent 
of the damage and the nature of the repair by Figs. 
to 7, on page 164 and 165. Fig. 2 shows that the 
Nagara was struck on the starboard quarter in No. 3 
hold, just forward of the bridge, a large vertical 
rent being made in the sheer strake and the two 
strakes adjoining. Lower down were several hori- 
zontal ruptures, including & serious long one just 
above the bilge keel. АН, on approximately the 
same level as this latter rupture, was another in 
way of the boiler-rooms. Some damage was done to 
stanchions and other deck fittings for а considerable 
distance aft from the rent, and Ше seaward side of 
the second officers accommodation under the bridge 
was crushed in. 

From Fig. 2 it will also be seen that a cross-bunker 
is situated aft of the water-tight bulkhead at frame 
107, which marked the limit of the long under-water 
rupture referred to above. No. 3 hold was, of course, 
at once flooded, the water reaching a depth of about 
30 ft.; later the cross-bunker, engine-room, and 
boiler-room became so, while the water attained a 
depth of 19 ft. in Nos. 4 and 5 holds, and 8 ft. 6 in. 
in No. 2 hold. The ship, about a couple of hours 
after the collision, settled down on the bottom, 
the water, fortunately, being shallow enough to 
prevent complete submersion. Communication was 
established with Buenos Aires, and, by midnight on 
September 30, lighters and tugs had arrived and the 
discharge of water commenced, the tugs supplying 
steam to the salvage pumps. The underwater holes 
were plugged as far as possible by a diver, and by 
increasing the number of pumps drawing from the 
engine room the steamer was refloated at 4 p.m. on 
October 5. 

For the last few days the weather had been very 
troublesome, recurrent changes of wind necessitating 
a constant shifting of the lighters and tugs from one 
side of the ship to the other, as it was impossible to 
work to windward. Оп October 6, steam connections 
were made to the ship’s own pumps, and, by the 
evening of that day, the water had been reduced to a 
depth of 1 ft. over the floor-plates. After much delay 
from bad weather and further patching of the under- 
water holes, the ship was towed alongside the wharf at 
La Plata, and the task of discharging the spoiled meat 
cargo from the damaged area commenced. The meat 
had, of course, begun to decompose, owing to the stop- 
page of the refrigerating machinery and the access of 
air, and, as the lower holds were still partly flooded, 
the clearance of the ship was a very unpleasant opera- 
tion for all concerned. By November 4, the Nagara 
was lightened sufficiently to proceed to Buenos Aires 
under her own steam. Here the damaged plates above 
the water-line were cut away by oxy-acetylene burners, 
and the under-water holes were plated over in dry dock, 
which was left on December 3. 

In the meantime, the question of a repair of a вић- 
ciently permanent character to enable the ship to return 
to England had been considered, and а reinforced- 
concrete shell continuing the hull structure had been 
decided upon. 'This work was entrusted to Messrs. 
Ronnow and Bisgaard, Buenos Aires, acting under a 
firm of consulting engineers, and was commenced on 
December 6 and completed on December 23. Five 
days later, after coaling at La Plata, the Nagara sailed 
for London in a light condition. The voyage home 
was made in fair weather at а speed of 10 knots, and 
the patch showed no signs of weakness at any time. 
Since the structure of the ship had been very seriously 
interfered with in a longitudinal direction, the method 
of repair adopted would seem to have been very eflec. 
tive, and, as it is one which may be carried out in 
ports where no regular ship-repairing facilities exist, 
à description of it may not be without utility, apart 
from its interest. 

In the first place, the extent of the patch should 
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be realised. Fig. 1 reproduces a photograph of the 
Nagara, with the external shuttering in place over the 
hole formed by the cutting away of the damaged plates 
above the water line, while Fig. 5 gives & cross-section 
of the upper portion of the vessel looking aft, and show- 
ing the ferro-concrete wall. The point we wish to empha- 
віве here is that although both Figs. 1 and 5 show only 
that part of the repair above the water line, the ferro- 
concrete wall was carried right down to the bottom of 
the ship, the bilge being filled up to the edge of the 
double bottom. As, however, the form of construction 
adopted at this part is practically the same as that 
ађоуе water, it does not require special illustration 
or description. The underwater holes had, as above 
stated, been repaired in dry dock, and the plating was 
left in position and was reinforced by the concrete wall. 
Fig. 1, then, is, to some extent, misleading as to th 
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actual amount of the concreting, about 350 tons being 
used altogether in building the wall from bilge to deck. 
This figure includes about 25 tons of iron bar. 
Referring again to Fig. 1, it will be noticed that the 
shuttering is not carried up to the deck level, but that 
four deep channel irons are riveted to the plating at 
each end. Another pair of channels is similarly 
fitted on the deck, the grouping of the whole six being 
clearly seen at the top of Fig. 5. This arrangement 
was, of course, adopted to meet the longitudinal 
stresses, though the arrangement of the reinforcing 
bars must have contributed to this also. Following 
tbe line of the ends of the channel bars down the side of 
the ship in Fig. 1, numerous horizontal groups of riveta 
can be distinguished, the purpose of which is clear 
from Figs. 6 and 7. Pieces of 6 in. by 4 in. angle, 21 in. 
long, were riveted horizontally, at a vertical pitch 
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of about 10 in., to the original plating on each side of 
the gap. In the projecting 4-in. flanges five holes 
were drilled, through which vertical rods were paased, 
right down the ship's side. The reinforcing rods, which 
consisted of a double system of diagonal bars, were 
booked round the vertical bars at their extremities, and 
for a depth of some feet just under the level of the 
channel bars, direct horizontal rods were also taken 
across the gap. 

The method of connecting the reinforcement to the 
decks, and ensuring transverse strength, may now be 
considered. Іп the first place, it was necessary %0 
replace the cut away frames of the ship by analogous 
parts. These were made of bundles of vertical rods 
interlaced with, and bound to, the main diagonal rein- 
forcement. They are to be seen in Fig. 3. The deck 
beams, of the normal bulb.T section, had been cut off 


| 
| 
| 


FEB. 10, 1928. 


] 


ENGINEERING. 


THE 


Fig. d 
к ------------ 2.15 ---------- > 
У un . 
55 
| || а и тттта 4 
Er ТІРІДЕ 31 
| сета | ШШШ. ЕШР 
E 122 | 
118 
— | № c 
и У | 5 
> ПЕЛЕ о м 3 
ШІ- спа" | 
Dr mem eter ж 
| ЖУЛ + 
+- а е 
— $ 
| | 1 : 
тво аг REOR: 2 
'4 | | 
Дефо ә 
Hs (<---1:04 . 
СА mma пе. ИЕ УНИ 
| 37 - 
НА A = 4! 
ВТ 1 5 
шш, 76 viia = E 
“| P 
H^ | я 
vua | Tm 
Ера ы, | % а АА — 
11 | ~ не 
18 7 | 
1888 | К 
ҰНЫ | * 
ваго. и ee 
HHA | * | 
vam SE uie 
Hoel x | 
ЕН | 
| ke- 8 
LI иг) T 
284 + 
52 | 
22 | 
IHE А d. crossed. | 
| > 
у ча 50 -» 
каз | 
LN ---r---9- 
РК 
F 
S 
— M 
= E. Аз m = 
Ї 477 74 > 
оп4 ; : 
beyond the knees, which were replaced by reinforcement 


“ranged in bracket fashio i 

n from the vertical u 

presenting the паша the = ends of the ‘beatae 

‘leas in horizontal framework. This is ve 
ly shown at the top of Fig. 3, and it should Бе 

brackets are carried above the deck 


env 


noted that the 
: "m Well as below it. 
t n connection with 


This figure illustrates two 
the shuttering system. Тһе 


SALVAGE OF THE 


Fig.7. 


T. S. S. 


Fug.6 
333 530 ---------- ~ 
А 3443 В n 


Д 15 


O | Шф—Ҥ+ 


É ЕР 
[о ЩЩ 


EIN 
EL 


Ж 
m 
||| 
"umi 


---------218° (0-645)--------) 


WF ТИТИ РИ, 
~ Р 


7777777777777777777722221224424421.546< 66644 777777277777774712722772212744544454 УДС 
se — SS cu rmm Да NS жым 
— 


ғғ... 
7777727 


ССС СЫСЫ NANANA 222222222. 


pad 


B 


“ENCANEERING 


outside shuttering, consisting of horizontal planks, 
shows behind the reinforcement, while the vertical 
partitions at right angles to the side of the ship, appear- 
ing in the bottom left-hand corner, are the shuttering 
for the brackets from the deck below. 

The completed internal shuttering under one deck 
is shown in Fig. 4. It is necessarily somewhat com- 
plicated in appearance, since it has not only to follow 
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| a total depth of 15} in. (40 cm.), and are about 6 in. 
| wide; they have a pitch of 27 іп. The total width of the 


patch extends over 18 frame spaces. We inspected 
the vessel on her arrival at London, and were impressed 
with the excellent way in which the repair had been 
carried out. We were not able to obtain any precise 
information as to the quality of cement used, beyond 


| that it was a hydraulic cement of French origin. The 


| the side and on the deck, with cement. 


the outline of the frame structures, but also that of the | 


brackets. The pipes on the underside of the deck at 
the top of the illustration, are part of the original 
refrigerating system. A further reference to Fig. 5 
should now be made for the scantlings. The diameters 
of the reinforcing rods are given at the various situa- 
tions іп which they are employed. Тһе main wall is 
just under 6 in. thick (15 cm.), while the frames have 


internal surface was free from cracks, and was smooth 
and very hard. There were no signs of leakage at the 
vertical junctions with the skin of the vessel, where it 
might have been expected to appear. Both the external 
and internal shuttering had, of course, been removed 
before sailing, and the top of the wall had been finished 
externally by covering over the channel irons, both at 
Substantial 
temporary stanchions, with rope railing, had been 
fitted and the damaged cabin side had been planked 
оуег. 


CANADIAN LAKES AND CANAL STEAMERS.—The first 
two of seven vessels under construction by Messrs. 
Swan, Hunter and Wigham Richardson, Limited, for 
Messrs. Paterson Steam Ships, Limited, Fort William, 
Ontario, Canada, were launched recently at Wallsend. 
These ships, the single-screw steamers Cartierdoc and 
Lavaldoc, are each 253 ft. long, with raised quarter- 
decks and sunk forecastles. Тһе engines, which will be 
placed at the after end of the ship, are of the ordinary 
marine type with three cranks. Тһе propelling machinery 
and boilers are being constructed at the Neptune Works, 
Walker-on-Tyne, of the builders. 


SILICA Соке-Оуем PLANT or THE CONSETT IRON 
CoMPANY.—A plant comprising a battery of 56 coke 
ovens now in the course of erection at the Derwent- 
haugh works, near Newcastle-on-Tyne, of the Consett Iron 
Companys by Silica Coke-Oven and Machinery, Limited, 
of Aldwych House, W.C.2, the English branch of the Otto 
Company, of Borkum, Westphalia, is of the new Otto 
type, with complete by-product recovery. The installa- 
tion is designed for the carbonisation of 1,500 tons of 
coal a day, with a coking period of 16 hours, and an 
oven charge of 18 tons (28 tons maximum). It is 
claimed to be the largest coking plant in the country. 
The dimensions of the rectangular oven chambers are 
44 ft. 7 in. by 14ft., by lft. 6 in. Тһе coal to be used has 
been tried in the Otto demonstration plant at Dahlhausen 
on the Ruhr, to which British coke-oven managers 
recently paid а visit. Silica coke ovens were first 
employed early in 1916 by Dr. C. Otto in the Rheinische 
Stahlwerke, which now have 135 of these coke ovens. 
In the chambers there is one descending flue between 
two ascending flues, the gases entering below, through 
twin-fiow or hairpin flues, which can be regulated both 
from the top and bottom. There are three regenerators 
underneath each chamber, two of which are for preheating 
the air, while the other is for preheating the gas. The 
discharged coke slides down an incline into wagons 
which are run to the quenching tower; rubber belts after- 
wards take the coke to ва small coke-screening plant. 
The by-product recovery plant comprises primary 
serpentine coolers, turbo exhausters, saturators, ammonia 
stills, secondary coolers, benzol scrubbers and refiners 
and also acid-recovery plant. : 
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EMPIRE-GROWN ТІМВЕК. 


А PRIMARY function of the Imperial Institute is to 
direct attention to resources of the Empire, which can 
furnish raw material for the manufactures and use of 
this country. Аз one of a series of exhibitions which 
it contemplates giving, the Institute has now opened 
а timber exhibition, which will remain open till 
the end of April. Its primary object is to direct 
attention to the useful timbers which occur in com- 
mercial quantities in overseas countries of the Empire, 
distinguishing those that are already available on the 
market, and providing information as to where they 
can be procured. For some years past, moreover, the 
Institute has had an Advisory Committee on Timbers 
at work on the examination of the principal varieties 
of timber produced within the Empire. 'This Com- 
mittee, in addition to representatives from the 
Dominions and Colonies and scientific associations, 
includes architects, builders, furniture makers and 
motor-car body builders, and, as a result of their investi- 
gations, has published a list of timbers of which the 
special properties are not yet adequately recognised 
on the market. Examples of these are shown, in addi- 
tion to a large number of articles made of the timbers 
already introduced, most of them exhibited by firms 
who have used them with satisfaction. 


The exhibits made by the Institute itself include 
these samples, with particulars of their respective 
characters and uses, sources of supply and, where 
possible, prices, and typical articles made from them. 
Other exhibits, however, illustrate the considerable 
amount of technical investigation that has been made, 
and is in progress, in respect of the properties of timber. 
The Institute itself shows a special exhibit to illustrate 
the work on the mechanics of timber, which it carries 
out regularly in regard to specimens submitted to it 
from time to time from forestry departments in the 
Empire overseas. Test pieces of various timbers 
show different types of failure in mechanical testing, 
and are accompanied by stress-strain curves obtained 
during these operations, and a collection of specimens 
of the timbers that have been so tested. The Imperial 
Forestry Institute of the University of Oxford has also 
arranged an exhibit illustrating the several sections 
of its work. These include sylviculture, represented 
by photographs relating to the formation, tending and 
regeneration of wood; wood technology, illustrating 
the formation of a year's growth of ash and Douglas 
firs; systematic botany, entomology, and mycology. 
This exhibit gives & comprehensive insight into the 
difficulties with which timber growing is beset, and, to 
some extent, intothe defects that may appear in timber 
where they have not been completely overcome. А 
still more practical exhibit of & scientific character 
has been arranged by the Forest Products Research 
Laboratory of the Department of Scientific and Indus- 
trial Research, part of it in co-operation with the 
Imperial Forestry Institute.. The resulta of à variety 
of scientific investigations relating to wood technology 
are illustrated by photographs and specimens, and 
throw light on questions such as the differences between 
good and poor quality wood, the relations of struc- 
ture to quality, and the causes of warping. Models 
are also shown to represent work at present in progress 
at the laboratory on the seasoning of timber, certain 
results from which lead to practical conclusions as to 
the most satisfactory methods of piling timber for air 
seasoning. Specimens are also shown with various 
defects found in wood which has been improperly 
treated. 

Тће section dealing with the mechanics of timber 
includes models of а variety of testing machines 
used at the laboratory, which. in some instances, 
are applied to full-size structural timbers as well as 
to pit props. Another practical exhibit relates to 
the utilisation of timber, and illustrates methods of 
conversion, the sources of waste in that process, the 
basis оп which timber should be selected for тапи- 
facture, and similar matters. Other exhibits deal also 
with the mycology and entomology of the subject. 

From the point of view of individual manufacturers, 
the technical properties of many of these timbers seem 
to deserve investigation by individual visitors, in 
which the staff of the Imperial Institute is prepared to 
assist. On more general grounds there seems no doubt 
that, as yet, Imperial timbers have not been properly 
represented in the consumption of this country. Of its 
total imports of timber, only about 10 per cent. are of 
Empire origin, and even among the hard woods, some of 
which come exclusively from one or other parts of the 
Empire, less than a third of the total imports have that 
origin. Doubtless, in some districts, this may be due, in 
part, to the fact that railways and other conveniences for 
handling and transport are not sufficiently developed in 
the country of origin. If, however, as with a number 
of timbers is thought likely, the qualities of the wood 
justify the development, the provision of the necessary 
facilities should be to the advantage of engineers in 
this country in more ways than one. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Taken generally, the steel and engineer- 
ing trades are improving. Orders for the various classes 
of finished products were never more plentiful during the 
past eight or nine months, while inquiries from abroad 
are coming forward in increasing numbers, with the 
consequent result that the future is viewed with more 
optimism. Іп steel production, though the demand is 
still below normal, and many furnaces are still inactive, 
a change for the better can be recorded. Rolling mills 
and associated plants are responsible for а diminished 
output, but expect an early revival. Makers of railway 
rolling stock are enjoying active conditions. Contracts 
have been booked from India and the Argentine. The 
Madras and Southern Mahratta Railway is in the market 
for 95,100 fishbolts with nuts, and 7,280 fishplates, 
while the India Store Department is inquiring for 17,000 
tons of steel вісеретв, and 824 tons of steel keys for perma- 
nent way work. The recent improvement in the demand 
for ship steel, and marine forgings and castings, from 
shipyards operating in the north, and associated with 
local firms, has been more than maintained. Armament 
work continues scanty, though one or two contracts 
for shells have been entered into. The prospects of the 
machinery trades are bright. The demand for textile 
machinery from the Lancashire cotton and Yorkshire 
woollen areas is good, considering the trade depression 
existing in those districts. Electrical machinery is 
finding good markets in various parts of the world where 
development schemes are in operation, while the home 
call is fairly substantial. Agricultural plant is in request. 
from the Colonies, while farmers at home are ordering 
supplies in connection with the forthcoming season. Тһе 
tool trades are variable. Engineers’ tools are improving, 
but saws and plantation tools аге not so prominent. 
The light foundries are coping with а good demand for 
builder's ironwork, stove grates, end light castings. 


South Yorkshire Coal Trade.—Though showing improve- 
ment, the general position is unsatisfactory. In many 
classes of fuels users show no disposition to purchase 
ahead, being content to cover immediate requirements. 
Industrial fucl is in moderate demand, steelworks only 
taking supplies for immediate use. The house-coal market 
is similarly situated. The demand from London and 
country districts is well below normal, but early improve- 
ment is anticipated. There is a steady demand for 
foundry and furnace coke both on home and foreign 
account, while gas coke із a good market. Quotations : 
Best hand-picked branch, 278. ба. to 293. 6d.; Derbyshire 
best brights, 203. 6d. to 218. 64.; . best house, 198. to 
20s. 6d. ; screened house coal, 162. to 179. ба. ; screened 
house nuts, 15s. to 169.; Yorkshire hards, 148. Gd. to 
158. 6d.; Derbyshire hards, 148. to 158. 6d.; rough 
slacks, 88. 6d. to 98. 6d. ; nutty slacks, 65. to 73. ; smalls, 
Je. to 4s. 64. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Producers of Cleveland 
pig iron are in а strong position, and they may slightly 
advance quotations in the near future. Stocks are at 
& very low ebb, and makers are still consuming the 
bulk of the output at their own works, with the result 
that the quantity available for the open market is 
hardly sufficient to meet needs. Demand may shortly 
necessitate an increase in manufacture, but, as yet, pre- 

arations to re-kindle idle furnaces do not appear to 

5а in course of preparation. Sales to local and other 
home buyers, and to customers in Scotland, continue 
on quite & good scale, but inquiries from overseas are 
not leading to much actual business. That there is 
continued confidence in the future is emphasised by 
buyers' inclination to negotiate for delivery over periods 
ahead. No. 1 grade of iron is 678. 6d. ; No. 3 g.m.b., 
658. ; No. 4 foundry, 64s. ; and No. 4 forge, 636. 6d. 


Hematite.—Supplies of East Coast hematite are still 
plentiful, but with some slight improvement in вајев 
to home firms, апа to customers on the Continent, 
values are a вћаде stronger. Makers, however, have 
still to accept orders on unprofitable terms. Demand 
із almost entirely for iron to meet the particular purpose 
of the buyer, but market rates are still ruled by the value 
of mixed numbers, which may be put at 704. 


Foreign Ore.— Sales of imported ore are few, but 
quotations are well maintained. Best rubio is fully 215. 
c.i f. Tees. Latest news from Sweden does not encourage 
the hope of early settlement of the strike.of ore miners 
in that country. 


Blast- Furnace Coke.—Durham blast-furnace coke is 
now moving upward in value, but makers are still 
unable to obtain orders on remunerative terms. Supplies 
are stated to be none too plentiful. Good average qualities 
are now 188., delivered to consumers in this area. 


Manufactured Iron and Steel.—Business in finished 
iron and steel i» more freely discussed, and in certain 
branches, fairly good contracts have been arranged. 
Upward movement of values on the Continent promises 
to bring more orders to this district. Quotations are 
steady. Common iron bars are 10. ба. ; best bars, 
10/. 158. ; best best bars, 111. 55.; packing (parallel), 
8.; packing (tapered), III.; steel billets (soft), 
7l. 2s. 6d.; steel billets (medium), 71. 124. 6d.; steel 
billets (hard), 81, 28. 6d.; steel ship plates, 81. 24. 6d. ; 
steel rivets, III.; steel angles, 71. 128. 6d.; steel joists, 
7l. 128. 6d. ; heavy sections of steel rails, 81. 108.; and 
galvanised corrugated sheets, 131. | 


Imports of Iron and Steel.—Imports of iron and steel 
to the Tees, for the past three months, from European 
countries, India, and coastwise, together with the figures 
for the same months a year ago, and for the corre- 
sponding pre-war period of 1913-14, are included іп the 
January returns of the Tees Conservancy Commission. 
Pig iron brought in to the end of last month is given at 
3,327 tons as against 44,125 tons a year ago, and 50 
tons in the pre-war period; crude steel bars, billets, 
blooms and slabs, unloaded in the past three months, 
totalled 41,928 tons, as against 52,489 tons а year ago, 
and 11,200 tons in the pre-war period; апа plates, 
bars, angles, rails, sheets and joists, accepted to the end 
of Januury last, amounted to 12,015 tons, as against 
16,061 tons а year ago, and 5,869 tons in the pre-war 
period. 

Shipments of Iron and Steel.—Shipments of iron and 
steel from the Tees last month totalled 74,060 tons only, as 
compared with 99,671 tons during December. Clearances 
іп January comprised 16,699 tons of pig iron (9,612 
tons coastwiso, and 7,087 tons to foreign ports); 5,457 
tons of manufactured iron (1,133 tons coastwise and 
4,324 tons to foreign ports); апа 51,004 tons of steel 
(7.214 tons coastwise, and 44,690 tons to foreign porta). 
Principal buyers of pig iron were Scotland, 5,962 tons: 
Wales, 3,600 tons; the Netherlands, 2,435 tons; and 
Germany, 1,255 tons. Тће Cape, with an import of 
1,552 tons, was the largest purchaser of manufactured 
iron. Chief customers for steel were: India, 15,368 
tons; Argentina, 8,992 tons; Australia, 5,300 tons; 
Portuguese Hast Africa, 2,072 tons; Germany, 2,817 
tons; Burma, 1,173 tons; Nyasaland, 1,100 tons; 
and Ceylon, 1,079 tons. 


NOTES FROM THE SOUTH-WEST. 
CanDirr, Wednesday. 


The Coal T'rade.—Conditions show no material altera- 
tion. Inquiries circulate оп а moderate scale, but 
business matures slowly. At the same time, stormy 
weather continues to delay the arrival of shipping, which 
dislocates the arrangements of colliery owners апа 
exporters and checks regular loading. The Egyptian 
State Railways announce their intention of inviting 
offers for 340,000 metric tons of Welsh large coal, 
delivered at Alexandria, tenders to be submitted by 
March 6. During the past twelve months, this under- 
taking has taken more than 500,000 tons of Welsh coal at 
prices ranging from 274. 24. per ton c.i.f. to 338. ба. 
The present contract for 100,000 tons, which expires in 
April, was taken at 275. 2d., and it is expected that 
the new order will commence delivery in April or May 
and extend over six months. "The Portuguese Railways 
have ordered 100,000 tons of smalls from a Cardiff firm 
for delivery over the next three months. Otherwise, 
there is no new feature, Supplies of large coal continue 
excessive, but even so, prices are steadily upheld ав 
salesmen prefer to take the risk of temporary stoppages 
at the pits rather than break values which аге on the 
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basis of 194. to 198. 6d. for best Admiralty large. Smalls, 
however, are tight, outputs being limi by inter- 
mittent working at the pits. Best bunker smalls rule 
from 128. gd. to 138., and, in some cases, salesmen refuse 
to sell, except in conjunction with large, апа will then 
make в concession of only 144. in respect to the price 
(ог small. Sized coals, too, are scarce, on account of the 
limited production of large, and dry nuts are firm at 
3]. to 22s. 6d., with bituminous nuts from 174. to 184. 64. 
In the past week, exports of coal totalled 415,860 tons, 
which was 5,000 tons more than in the preceding week. 
Shipments to Argentina were raised from 27,550 tons 
to 44,200 tons, to France from 86,410 tons to 99,180 tons, 
to Spain from 22,030 tons to 35,450 tons, and to Italy 
from 39,900 tons to 63,050 tons, but to Brazil reduced 
from 90,820 tons to 42,300 tons, to Egypt from 30,100 
tons to 21,850 tons, and to Portugal from 10,260 tons 
to 13,500 tons. Clearances from Cardiff were raised 
from 268,540 tons to 281,540 tons, at Newport from 
65,910 tons to 70,740 tons, at Port Talbot from 21,310 
tona to 25,110 tons, and at Llanelly from 4,810 tons to 
5,500 tons, but аб Swansea reduced from 49,560 tons to 
32,970 tons. | 

Ship Repair Contract Lost.—Another ship-repairing 
contract has been lost to South Wales. Tenders were 
invited from United Kingdom and South Wales firms 
to put the steamer Lady Charlotte through her first 
Хо. 3 survey, and the order has been secured by the Middle 
Dock Company, South Shields, with a quotation of 3,9507. 
and 22 days, for the work, compa with 5,2891, and 
32 days, quoted by the Penarth Pontoon, Slipway and 
Ship Repairing Company, Limited, which submitted 
the lowest South Wales figure. 


Iron and Steel.— Exports of iron and steel in the past 
week totalled 14,647 tons, compared with 12,924 tons 
in the previous week. Shipments of tinplates and terne- 
plates were raised from 7,819 tons to 8,818 tons, and 
other iron and steel goods from 1,106 tons to 3,770 tons, 
but those of blackplates and sheets diminished from 
1,107 tons to 836 tons, and galvanised sheets from 
2,893 tons to 1,224 tons. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—1n the Scottish steel trade the 
prevailing conditions of the past week or two have not 
changed, and plant generally is nothing like fully employed. 
There are hopes that the alterations which have lately 
taken place in the working conditions on the Continent 
may be some benefit to the home producers in the near 
future. The margin in prices will certainly be less, 
but not quite sufficient to bring home quotations near 
enough to those of Germany во as to cut the foreign 
material out altogether. Economy in home production 
i* one of the directions in which saving will be effected, 
and, at the present time, makers are exploring every 
channel whereby costs can, or may be, reduced. Тһе 
heavy burden of taxation, both local and national, is 
perhaps the most severe handicap to be borne, and it is 
this load which constitutes the greatest difficulty at 
present, Consumers are not placing much fresh business, 
and only their more immediate requirements аге being 
specified for. "The general inquiry is only of moderate 
dimensions, but, throughout all, there is a fairly optimistic 
feeling that the industry will gradually improve as the 
spring months advance. Іп the black-sheet branch of 
the trade a quiet tone is general, and even Ше galvanising 
sections could cope with а good deal of additional work. 
Prices are as follow :—Boiler plates, 101. 108. per ton; 
ship plates, 8]. 2а, 64. per ton; sections, 71. 128. 6d. 
per ton; and sheets, | in., 81. 124. 64. per ton, all delivered 
Glasgow stations. 


Malleable-Iron Trade.—ln the West of Scotland 
malleable-iron trade & quiet tone prevails and the 
outlook is not very bright. Тһе current demand does 
not account for much tonnage, and at most of the works 
а full week'g running is difficult to obtain. The re-rolled 
steel 5 are fluctuating somewhat, but the 
general demand is fair. Prices аге nominally unchanged 
and are as follows: — Crown bars, 101. 5s. per ton, and 
re-rolled steel bars, 71. 168. per ton, both delivered 
Glasgow stations, Тһе export prices are 5s. to 7а. 64. 
Per ton, and 154, per ton less, respectively. 


: Scottish Pig-Iron Trade.—At the present time the 
Scottish pig-iron trade is not іп а very flourishing state, 
and the demand is less than the production of the thirty 
odd furnaces in blast, Neither home nor foreign buyers 
аге taking up large quantities, and а poor tone exists 
allround. Prices are somewhat depressed, but producers 
are far from willing to accept business under the levels 
now quoted, although some buyers are always seeking 
ани quotations. The following are the current quota- 
ions :—Hematite, 748. per ton, delivered at the steel 
Works; foundry iron, No. l, 75s. per ton, and No. 3, 
‘0s. per ton, both on trucks at makers’ yards. 


Scottish Pig. Iron Shipments.—The shipment of Scottish 
80 iron from Glasgow Harbour, for the week ending 
ау last, February 4, amounted to 548 tons. Of 
43 total 451 tons went overseas and 97 tons coastwise. 
300 che corresponding week of last year the figures were 
tons overseas and 192 tons coast wise. 


Qi ENDERS.—The Department of Overseas Trade, 35, 

South ueen-street, London, 8.W.1, informs us that the 

lends iren Railways aud Harbours are inviting 

two d Or the supply, delivery, and installation of 

is electric goods lifts at Durban. Local] representation 
ie essential, Tenders must reach Johannes- 
"% by April 5. (Ref, No, A.X. 5873.) 


NOTICES OF MEETINGS. 


INSTITUTION OF ELECTRICAL ENGINEERS,—London 
Students’ Section: To-night, 6.15 p.m., Victoria-embank- 
ment, W. C. 2. Carrier Telephone Systems,” by Mr. J. A. 
H. Lloyd. North-Eastern Centre: Monday, February 13, 
7 p.m., Armstrong College, Newcastle-on-Tyne. “ Some 
Practical Considerations in the Design of Automatic 
Equipments for Heavy Traction Substations,” by Mr. Н. 
B. Poynder. Scottish Centre: Tuesday, February 14, 


7.80 p.m., Royal Technical College, Glasgow. “ Modern 


Electric Wiring Particularly as Applied to Small 
Houses," by Mr. D. S. Munro. London: Thursday, 
February 10, 6 p.m., Victoria-embankment, W.C.2. 
“ Modern Electric Wiring, Particularly as Applied to 
Small Houses," by Mr. D. S. Munro. “Тһе Domestic 
Applications of Electricity," by Mr. А. J. Milne and 
55 E Н. Rewll Kinematograph Film,“ Voices Across 
the Sea.” 


JUNIOR INSTITUTION ок ENGINEERS.— To-night 7.30 
m., 39, Victoria-street, S. W. I. Honorary Members’ 
ture. Some Principles of Investigation in Engineer- 
ing Work," by Professor H. P. Philpot. Friday, February 
17, 7.30 p.m. Lecture апа Technical Film. “ ОП Pro- 
duction," by Mr. St. J. Plevins. 


Society оғ CHEMICAL INDUSTRY: 
ENGINEERING GROUP.—To-night, 8 p.m. Chemical 
Society, Burlington House, Piccadilly, Wal. Discussion 
оп“ Dry Cleaning and Finishing Machinery,” by Mr. Е. 
A. Alliott. 


RoyaL IwsTITUTION.—To-night, 9, Albemarle-street, 
W.1. “ Research on the Control of Aeroplanes,” by 
Professor B. M. Jones. Thursday, February 16, 5.15 
p.m. “ From Faraday’s Note Books—The Colours of 
Gold " (Lecture IIL), by Sir W. Bragg. 


MINING INSTITUTE OF SCOTLAND.—Saturday, February 
11, 3 p.m., Heriot Watt College, Chambers-street, Edin- 
burgh. “ Ап Improved Face Conveyor," by Mr. A. V. 
Reis. “Тһе Transport of Injured Persons Under. 
ground," by Mr. D. Davidson. пррогиче Under- 
ground Roadways with Steel Arches," by Mr. D. C. 
Gemmell. 


INSTITUTE OF BRITISH FoUNDRYMEN.—Scottish Branch: 
Saturday, February 11, 3.45 p.m. Royal Technical 
College, Glasgow. The Moulding and Casting of Small 
Pulleys and Gear Blanks,” by Mr. J. Longden. Кіпе- 
matograph Film: The Metropolitan-Vickers Electrical 
Company, Limited, Manchester. East Midlands Branch : 
Saturday, February 11, 6 p.m., Technical College, 
Derby. ‘ Practical Jobbing Work: Moulding in Loam, 
Green and Dry Sand,” by Mr. A. Sutcliffe. West Riding 
of Yorkshire Branch: Saturday, February 11, 6 p.m., 
Technical College, Bradford. “ High Silicon (Acid Re- 
sisting) Irons," by Mr. E. Whittaker. Lancashire Branch : 
Burnley Section: Tuesday, February 14, 7.15 p.m., 
Municipal College, Ormerod-road, Burnley. “‘ Semi- 
Steel," by Mr. Goodyer. Sheffield and District Branch : 
Friday, February 17, 7.45 p.m., Albany Hotel, Fargate, 
Sheffield. ‘‘ Cupola Refractories,” by Mr. W. J. Rees. 
Middlesbrough Branch : Friday, February 17, 7.45 p.m. 
Cleveland Technical Institute, Corporation-road, Middles- 
brough. “ Cupola Design," by Lieut.-Col. E. L. Johnson. 
Wales and Monmouth Branch : Saturday, February 18, 
6.30 p.m. Technical Institute, Cardiff. '' Patternmaking,”’ 
by Mr. R. G. Williams. Lancashire Branch—Junior 
Section: Saturday, February 18, 7 p.m., College of 
Technology, Sackville-street, Manchester. “А Talk on 
the Cupola,” by Mr. A. Phillips. 


HULL AssocIATION or ENGINEERS.—Saturday, Feb- 
ruary 11, 7.15 p.m., Technical College, Park-street, Hull. 
“The Lubrication of Prime Movers," by Мг. W. А. E. 
Woodman. 


INSTITUTE OF TRANSPORT.—Midland Local Section: 
Monday, February 13, 6 p. m., Queen’s Hotel, Birmingham. 
* Passenger Traffic Problems іп a Large City," by Mr. J. 
McDonnell. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Monday, February 13, 7 p.m., Queen’s 
Hotel, Birmingham. “ Works Re-organisation to Increase 
Production," by Mr. С. R. Е. Engelbach. Coventry Centre: 
Wednesday, February 15, 7.30 p.m. Тһе Broadgate 
Café, Coventry. Works Re-organisation to Increase 
Production," by Mr. C. R. F. Engelbach. 


Імвтітоте оғ METALS.—Scottish Local Section: Моп. 
day, February 13, 7.30 p.m., Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. “ Further Notes on Aluminium Alloys," by 
Mr. D. R. Tullis. 


RovAL Society oF Arts.—Monday, February 13, 
8 p.m. John-street, Adelphi, W.C.2. Cantor Lecture: 
“Fatigue Phenomena, with Special Reference to Single 
Crystals ” (Lecture I.), by Mr. Н. J. Gough. Wednesday, 
February 15, 8 p.m., “ Trinity House: Ite History and 
Its Work," by Capt. Sir A. W. Clarke. 


INSTITUTION оғ PETROLEUM TECHNOLOGISTS.—Tues- 
day, February 14, 6.30 p.m., Royal Society of Arts, 
John street, Adelphi, W. C. 2. Cuuses of Fires in the 
Petroleum Industry and Methods of Prevention," by 
Mr. C. Dalley. 


ЗӨСІЕТҮ or Grass TECHNOLOGY. Tuesday, February 
14, 5.46 p.m., The University; Sheffield. Refractories 
Committee Meeting. Wednesday, February 15, 2.30 p.m., 
“ The Analysis of Opal Glasses," Бу Mr. W. Singleton. 
“The Study of a Fundamental Reaction in Glass Mak- 
ing," by Mr. J. T. Howarth and Professor УУ. E. 8. 
Turner. “ Note on the Ultra-Violet Ray Transmission 
of Colourlees Bottle Glass," by Мг, D, Starkie and Pro- 
fessor W. E. S. Turner, 
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INSTITUTE OF MaRINE ENGINEERS.—Tuesday, Feb. 
ruary 14, 6.30 p.m. 85-88, The Minories, Tower-hill, 
E.l. “ Corrosion of Iron and Steel, with Special Refer- 
ence to Steam Boilers,” by Mr. G. 8. Irving. Friday, 
February 17, 6.30 p.m. Annual General Meeting. 


ROYAL AERONAUTICAL SociETY.— Tuesday, February 
14, 7.30 p.m., Engineers’ Club, Coventry-street, W. I. 
Informal Dinner and Discussion оп“ Why the Aeroplane 
is Superior to the Seaplane in Imperial Communications, 
by Major R. H. Mayo and Colonel the Master of Sempill. 
Thursday, February 16, 6.30 рлп. Royal Society of 
Arte, John-street, Adelphi, W. C. 2. Lecture: Experi- 
ments on Model Airscrews at High Tip Speeds, by Mr. 
G. P. Douglas. 


INSTITUTION оғ HEATING AND VENTILATING Ех. 
OINEERS,— Wednesday, February 15, 2.30 p. m., Holborn 
Restaurant, W. C. 1. Annual General Meeting. Presi- 
dential Address, by Mr. S. B. Horrocka. Discussion on 
Report of the Fan Standardisation Committee. 


INSTITUTION оғ Суп, ENGINEERS.— Wednesday, 
February 15, 6.30 p.m. Great George - street, S. W. I. 
Students' Meeting. New Training Bank at South 
Haven, Poole Harbour, by Мг. W. T. Shaddock. 
Manchester and District Association: Wednesday, 
February 15, 6.45 p.m., Manchester Literary and Philoso- 
phical Society, 36, St. George-street, Manchester. The 
Raising of Barton Aqueduct, and the Renewal of Paths 
and Rollers," by Мг. В. D. Brown. Yorkshire Associa- 
поп: Thursday, February 16, 7.30 p.m. Hotel Metro- 
pole, Leeds. Vernon Harcourt Lecture. “ рр 
for Handling Goods in Ports and Docks," Ьу Mr. Н. А. 
Reed. 


INSTITUTION OF MECHANICAL ENOINEERS.— North - 
Western Centre: Wednesday, February 15, 6.30 p.m., 
9, The Temple, Dale.street, Liverpool. Joint meeting 
with the Liverpool Engineering Society. Thomas Lowe 
Gray Lecture. The Marine Oil Engine," by Prof. С. J. 
Hawkes. Yorkshire Branch : Wednesday, February 16, 
7.30 p.m., Grand Hotel, Sheffield. “ Cutting Tempera- 
tures: Their Effect on Tools and on Materials subjected 
to Work," by Mr. E. С. Herbert. North-Western Branch: 
Thursday, February 16, 7.15 p.m., Engineers' Club, 
Albert-square, Manchester. ''Waste Heat Recovery," 
by Major W. Gregson. London: Friday, February 17, 
6 p.m., Storey's Gate, S. W. I. Annual General Meeting. 
= Waste Heat Кесоуегу,” by Major W. Gregson. 


MANCHESTER METALLURGICAL ВОСТЕТУ. — Wednesday, 
February 15, 7 p.m., Engineers’ Club, Albert-square, 
Manchester. Forging,” by Mr. W. H. Cathcart. 

RovaAL METEOROLOGICAL SociETY.—Wednesday, Feb · 
ruary 15, 7.30 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. “Тһе Single-Layer Problem іп the Atmosphere 
and the Height-Integral of Pressure,” by Mr. L. F. 
Richardson and Mr. В. Е. Munday. The Variance of 
Upper Wind and the Accumulation of Mass," by Mr. 
L. F. Richardson, Mr. D. Proctor, and Mr. R. C. Smith, 
“ The Distribution over the British Isles of the Average 
Number of Days with Rain during each Month of the 
Year," by Mr. J. Glasspoole. 


OPTICAL Socirety.—Thursday, February 16, 7.30 p.m. 
Imperial College of Science, South Kensington, 8,7 
“Ап Investigation into the Beam from a Standard 
Lighthouse Lens," by Mr. У. M. Hampton. ‘ The 
Absolute Hartmann Test,.“ by Mr. В. Kingslake. 
Demonstration: “А Portable Stereoscopic Kaleido- 
зсоре,” by Dr. К. 5. Clay and Sir R. Paget. 


CoNTRACTS.—We learn that Messrs. The Ogden 
Engineering Company, 2, Blue Boar-court, Market- 
place, Manchester, have just secured an order from Messrs. 
Nelsons Silk, Limited, Nelson, Lancashire, for two com- 
plete air-conditioning plants, each fitted with automatic 
controlling apparatus.—A contract has been received 
by Messrs. John 1. Thornycroft and Company, Limited, 
for the supply of a twin-screw motor cattle-transport 
vessel for the Argentine Estates of Messrs. Bovril, Limited. 
The vessel, which will have a length of 160 ft., and a 
draught, when loaded, of 5 ft. 9 in., will have accom- 
modation for about 700 live cattle, and will be employed 
on the Parana River, Argentina.—Messrs. The General 
Electric Company, Limited, Magnet House, Kingsway, 
W.C.2, have recently secured the following contracts: 
The supply of Osram vacuum, gas-filled and carbon 
filament lamps, during 1928, for Messra. Elder Dempster 
and Company, Limited; 11,000 Osram vacuum and 
carbon filament lamps for H.M. Admiralty ; and 10,000 
Osram vacuum and gas-filled lamps for the Dublin 
United Tramways Company. 


ANNUAL PARADE oF Motor LORRIES.— The twenty- 
second annual London parade of commercial motor 
vehicles organised by the Commercial Motor Users 
Association (Incorporated). with the object of encourag- 
ing drivers to take а personal interest in the driving and 
condition of their vehicles, and to run them without 
accident, will take place on Saturday, March 31, 
under the patronage of His Majesty the King. Тһе 
Commercial Motor Challenge Cup will be awarded to the 
owner whose ''team," in the opinion of the Judges' 
Com'nittee, is in the best condition, having regard to the 
class of work upon which the units are employed, the 
nges of the machines, and the total distance run Бу them. 
The drivers of the winning team will receive the Shrapnell. 
Smith Challenge Cup, and each driver will ђе given a 
cash award and а souvenir medal; the driver of each 
vehicle of the “ runners-up " team will receive a cash 
award and a souvenir medal; the drivers of the third to 
the thirteenth teams, inclusive, will receive & cash 
award, or will be highly commended. Full particulars mav 
be obtained from the general secretary, the Commercial 
Motor Users Association, 50, Pall Mall, London, S. W. I, 
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SCIENCE AND ENGINEERING. 


THE problem which confronts the engineer is 
always what is to be done, whilst the physicist is 
concerned solely with what ought to be thought. 
One result of this division of interests has been that 
many engineers came to consider the physicist and 
mathematician useless in the practical field, whilst 
the average physicist was apt to regard the engineer 
as & mere empiricist, devoid of physical insight and 
incapable of logical thought. Unfortunately, in- 
stances could be quoted in support of both these 
extremist contentions, and when either has strayed 
into the region normally assigned to the other, he 
has but, too frequently, received a far from courteous 
welcome. The result has been an ultimate loss to 
both. The old-established engineering firms, whose 
managers in the eighteen nineties, were prone to 
declare, with no little emphasis, that they would 
not tolerate а scientific man about the place, have, 
for the most part, ceased to exist, whilst, on the 
other hand, the referees of the Royal Society, who, 
believing that no useful generalisation could originate 
in the Nazareth of engineering, rejected Waterston's 
paper on the kinetic theory of gases, have become 
a matter of history. Those responsible, in 1897, 
for the refusal of the Physical Society to accept 
Lanchester's paper on the circulation theory of 
aeroplane support, stood, it may be added, in no 
better case. 

As some excuse for these blunders, it must be ad- 
mitted that quite able practising engineers have, on 
occasion, advanced very absurd physical theories. 
At times, moreover, these wanderers into unfamiliar 
fields would seem to have modelled their contri- 
butions, both in manner and matter, on the effu- 
sions of the “ Oracle" who, ав recorded by Mark 
Twain, accounted, as follows, for certain atmospheric 
effects seen at Gibraltar: ''I consider that them 
effects is on account of the superior refragibility, as 
you may say, of the sun’s diramic combination 
with the lymphatic forces of the perihelion of Jubi- 
ter.“ We have ourselves been tendered contri- 
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butions not опе whit more intelligible than the 
foregoing whilst worded nearly as fantastically. 

Nevertheless, as the instances already quoted 
show, the engineer, is at times, able to give a lead 
to the physicist in the latter's own subject. We 
are, therefore, sorry to note, in the recent lectures 
of Professor Andrade at the Royal Institution, 
what appears to be a recrudescence of the belief 
that every engineer is inherently incapable of 
handling problems demanding either mathematical 
knowledge or physical intuition. Professor Ап- 
drade claimed for the physicist the invention of the 
Michell thrust block, which, in fact, he instanced 
as “ but one case out of many where the practical 
engineer failed, and the mathematician and physicist 
succeeded in solving a purely engineering problem.” 
It would, we imagine, be difficult to parallel this 
misreading of the actual facts. It was Osborne 
Reynolds, Professor of Engineering at Manchester, 
who founded the theory of lubrication. His treat- 
ment was improved in minor details by the mathe- 
matician, Sommerfeld, who contributed, however, 
nothing of any fundamental importance to the 
subject. This was reserved for a practising engineer 
in the person of Mr. A. G. M. Michell, of Melbourne, 
who extended Reynolds’s analysis to an additional 
dimension of space, and whose thrust block affords 
almost the only case on record of a mechanism for 
which the mathematical theory was established 
ав a preliminary to Ив practical development. 

So far, indeed, from any debt being due, in this 
connection, to latter day physicists and mathe- 
maticians, these have not even recognised, by con- 
ferring on Mr. Michell the fellowship of the Royal 
Society, the exceptional originality and insight which 
characterised his work. Probably not five per cent. 
of those who have received this honour during 
the past 20 years have an equal claim to the distinc- 
tion. The Fellows, being human are, in fact, not 
exempt from humanity’s failings. Personal popu- 
larity and a wide acquaintanceship are factors which, 
we fear, must affect a candidate’s chances of elec- 
tion, in addition to the intrinsic value of his scientific 
achievements. | 

In the case of Mr. Lanchester, Ше whirligig of 
time has brought in a notable revenge, since it is 
the circulation theory, as developed subsequently, 
but independently, by Prandtl, which has removed 
from theoretical hydrodynamics the reproach 
quoted by the late Lord Rayleigh, in а lecture 
at the Royal Institution, some fifteen or twenty 
years ago. Lord Rayleigh then said that the mathe- 
matical theory of hydrodynamics had been not un- 
fairly described as the science which had nothing 
whatever to do with the motion of real fluids. It 
might, in fact, at that date almost have served to 
illustrate Bertrand Russell's oft-quoted assertion 
that mathematics might be defined as the subject 
in which we never know what we are talking about, 
nor if what we are saying is true." 

It was mainly the needs of the engineer which led 
to the establishment of an International system of 
electric and magnetic units, which dates only from 
the Paris conference of 1881. Some of the scientific 
work done prior to that date is difficult reading 
to-day, owing to the necessity of translating into 
modern terms the arbitrary units used even by 
some of the leading physicists. 

As matters stand to-day, the gulf between pure 
and applied science has to a large extent been 
bridged. Almost every new departure in engineer- 
ing raises questions which cannot be answered 
satisfactorily without the aid of physics and mathe- 
matics, though not necessarily or commonly of the 
physicist or mathematician. Hence, leading indus- 
trial concerns now have their own physical labora- 
tories, in which research has a definitely utilitarian 
aim. Many of the appliances developed here have, 
however, proved of the utmost value in the labora. 
tories of our Universities. A typical instance is the 
Coolidge tube, and it is probable that the professional 
physicist will also benefit by the high-tension tech- 
nique now being developed at the laboratories of the 
Metropolitan-Vickers Company. This company has, 
moreover, it may be noted, arranged for selected 
members of its staff to work for a time in the 
Cavendish laboratory, a procedure which will prob- 


ably prove to the advantage of everyone соп- 
cerned. 
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In face of the general attitude of the second rate 
politician, artist, architect and literary man, it is 
highly desirable that the increasing mutual арргесја - 
tion of the followers of pure and applied science should 
suffer no check. The government official, who has but 
too frequently acquired only a lop-sided education 
at Oxford, strongly resents the appointment to an 
administrative post of any technically- or scientifi- 
cally-trained man. 18 is not impossible that there 
was воте ground for the suspicion that this was, at 
least, partly responsible for the recent proposal to 
&bolish the Ministry of Transport. Ав for the 
politician's views on this head, it is sufficient to 
recall Mr. Sidney Webb's claim that experts should 
never be permitted to submit their conclusions 
directly to the public, but that these should be 
filtered through “ those having characteristics suited 
to government.” This seems perilously suggestive 
of the policy recommended to Kipling by Mark 
Twain “Get your facts first—the voice died away 
to an almost inaudible drone—then you can distort 
"еш as much as you please." 


WATER FOR CONDENSING PURPOSES. 


In view of the proposed erection, in various parts 
of the country, of very large power stations, the 
question of condensing water supplies must become 
one of very practical importance. If a station be 
adjacent to an arm of the sea, or upon banks, past 
which “ the tide regularly ebbs and flows twice in 
twenty-four hours,” no difficulty can arise so far as 
the use of the water is concerned; and if the 
owners of the foreshore can be pacified, millions of 
gallons can be utilised without doing harm to any 
person, animal or property. But a variety of 
problems arise where other waters” are called into 
requisition. It is proposed to enquire what the 
rules of common law are upon the subject, and then 
to show how that law has been modified first bv Act 
of Parliament. | 

According to Ше common law, а riparian owner, 
who owns the ground on both sides of а non-navi- 
gable stream, may change the channel as he pleases, 
provided he restores the water to the old channel 
before it leaves his ground, and provided it flows 
out of his ground into the lands below as it was wont 
to до. neither increased nor diminished in quantity, 
quality nor direction. 

This being the rule, it is reasonably plain that one 
who has a factory on the side of а river may take 
water for condensing purposes to а reasonable 
extent. But he obviously could not so heat it as to 
destroy all the fish in the stream lower down. 
To do so would undoubtedly be to affect the 
quality of the water. And a riparian owner may 
accord the privilege of using his water to persons 
whose works are not on the river bank. Thus, in 
Kensit v. Great Eastern Railway Co. (21 Ch. D. 122) 
it was held by the Court of Appeal, affirming Baron 
Pollock, that where the owners of land not 
abutting on a river, with the licence of a riparian 
owner, took water from the river, and after 
using it for cooling certain apparatus returned 
it to the river unpolluted and undiminished, the 
lower riparian owner could not obtain an injunction 
against the higher riparian owner or his licensee. 

It should be noticed that this decision was based 
upon the fact that the water was returned to the 
stream “ pure and unpolluted." Най it not been 
so returned, the lower riparian owner could have 
secured his injunction. . 

The first Act of general application, which deals 
with the matter, is the Electricity (Supply) Act, 
1919, which provides that the Board of Trade, on 
the representation of the Electricity Commissioners, 
may by order “authorise any joint electricity 
authority or any authorised undertakers to abstract 
water from any river, stream, canal, inland naviga- 
tion or other source, and to do all such acts as may 
be necessary for the purpose of enabling the joint 
electricity authority or authorised undertakers to 
utilise and return the water so abstracted, subject 
to such conditions as may be specified in the Order." 
'The functions of the Board of Trade in this regard 
are now vested in the Ministry of Transport, and 
the Minister, of Transport must hold an enquiry, 
and hear all parties affected before he makes the 


order. 
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The provisoes to this section make it clear that 
the rights of riparian owners have to be respected. 
Thus, by Section 15, 1(a), the order must provide that 
the water not consumed shall, subject to any 
agreement to the contrary, be returned at a level 
not lower than that at which it was abstracted ; 
and (b) that it shall be returned at a temperature 
not higher than that specified in the order. This 
temperature is to be such as “shall avoid injury 
to publie health or to fisheries, or in the case of & 
canal or in land navigation to the works thereof, or 
to vessels using the same, or to the trade or business 
carried on by any person using the same for the 
purposes of or in connection with his trade or 
business." 

With regard to docks regulated by Act of Parlia- 
ment, the consent of the owners must be obtained ; 
while in the case of the Manchester Ship Canal, 
special clauses must be inserted to prevent 
interference with the navigation of the canal. 
But what is a river, stream, canal, inland navi- 
gation or other source within the meaning of this 
Act? In the case of Metropolitan Water Board v. 
Minister of Transport (1925), 42 T.L.R.164, the ques- 
tion was whether the King George Reservoir in Essex 
came within the definition having regard to the 
words “ othersource." Itis easy to understand why 
the Metropolitan Water Board sought to contest the 
right asserted by the Metropolitan Electrio Power 
Supply Company to obtain an order enabling them 
to make use of their water. Mr. Justice Romer, 
without expressing any opinion as to whether it 
was proper or advisable for the Minister of Transport 
to exercise the power conferred upon him (for that 
was not а question for him to decide), came to the 
conclusion that he had tbe necessary power to 
make the order. He said: It is clear that in the 
words 'other source' the Legislature intended to 
include harbours and docks, and a genus that includes 
all rivers, streams, canals, inland navigation, har- 
bours, and docks, would seem of necessity to include 
a reservoir. A reservoir undoubtedly differs greatly 
from a river or stream in that the water in the 
reservoir has been exclusively appropriated for 
some definite purpose. But so, too, has the water 
in a canal or dock. The fact of appropriation of 
the water is not, therefore, a sufficient reason for 
excluding a reservoir from the words other source.“ 

One comment inevitably arises from this act. It 
is one of those statutes which has virtually given 
power to а Government department to affect the 
rights of numbers of persons by an order. True 
those persons must have an opportunity of being 
heard ; but there 18 no appeal from the Minister of 
Transport ! 

But the provisions of this Áct, wide as are the 
powers conferred by it on the Minister of Transport, 
do not appear to be wide enough for the purposes 
of a super power station—such, for example, as 
that which it is proposed to erect on the meadows at 
Mortlake. By a private Act passed this year (17 & 
18 Geo., 5 c.cix), the London and Home Counties 
Joint Electricity Authority have been empowered 
to take water from the Thames. 

The act provides that, subject to the approval of 
the necessary works by the Port of London Autho- 
тізу, the Joint Authority “ may abstract water 
from the river Thames and may utilise the same for 
condensing and other purposes of any generating 
station, docks and works constructed upon the lands 
described " in the schedule to the act, “ provided 
that all water so utilised and not consumed shall be 
returned to the river in & condition as pure as when 
it was abstracted.” But the Joint Authority 
can only exercise these powers in agreement with 
the Port Authority which may provide for the 
payment of annual sums in consideration of the 
taking of the water, and for compensation to the 
Port Authority ''in respect of any damage or 
detriment to the river or the navigable channel 
thereof.” If the Port Authority make conditions 
which аге considered unreasonable, the Joint 
Authority may appeal to the Minister of Transport, 
who may '' make such order in the matter as he 
shall think equitable and any such order shall be 
final and binding on both parties." That the use 
of the waters of the river for condensing purposes 
is essential, is made plain by а, further section in 
the act, which provides that the Joint Authority 
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“ shall not erect any cooling towers on the said 
lands or any lands acquired by them under the 
powers of this act." | 

It will be observed that this act does not provide 
that the water shall be returned at the same level," 
nor does it, in terms, give power to the Port Autho- 
rity to make stipulations about the temperature of 
the water. But, perhaps, on a tidal river, that 
is a point of no great importance. 


TELEPHONE PROGRESS IN THE 
LONDON AREA. 


THE statement of telephone progress in the 
London area during the year 1927, which has been 
prepared for the Advisory Committee by the 
Controller and Superintending Engineer, indicates 
that though, as we are often told, we may lag 
behind other countries in the use of this form of 
communication we are not standing still. In fact, 
were it not heresy to do so, we should describe the 
development as considerable. There is, however, 
one notable omission in this document. No men- 
tion is made of finance. It may be difficult to 
separate London from the rest of the country in 
dealing with this not unimportant factor, but not to 
say something about pounds, shillings and pence 
gives the statistics a certain air of unreality, 
and is fortuitously unfortunate in that the White 
Paper, giving the Post Office Commercial Accounts 
for 1926-27, which has just been issued, indicates a 
heavy loss on the telegraph and wireless services. 
The outstanding telephone events in the London 
area during 1927 were, of course, the opening of the 
Holborn automatic and mechanical tandem ex- 
changes, the inauguration of the service to the 
United States, and the development of the European 
services. When Mr. Frank Gill devoted a large 
part of his Presidential Address to the Institution 
of Electrical Engineers in 1922 to a study of the 
technical, economic, and political problems of 
international telephony, it was hardly thought 
that his ideals would have secured so great a degree 
of realisation in so short a time. The Holborn 
automatic exchange has a present capacity of 4,820 
lines and an ultimate capacity of 9,400 lines, and 
after a bad start, due partly to lack of skill and 
partly to curiosity on the part of subscribers, 
is now working well. The tandem exchange is not 
only necessary during the transition period to 
enable subscribers on automatic and manual ex- 
changes to be put in communication, but facilitates 
the direct connection of exchanges on which the 
traffic is light, thus saving time and improving 
the quality of the speech. In recent years communi- 
cation with exchanges in the outer London area, 
and even as far distant as Brighton, has been much 
facilitated by the adoption of toll working. A new 
toll exchange, with 204 operating positions, was 
opened in December, 1927. This embodies several 
improvements, including a device for timing calls 
and concentration for the night and week-end 
services. 

At the end of the year there were 118 exchanges 
in all in the London area, compared with 112 in 
1926. The number of exchange lines was 327,043, 
compared with 298,766 in the previous year, or an 
increase of about 9-5 рег cent. The total number 
of telephones was 565,590, compared with 519,969, 
an increase of 8:8 per cent. The increase in private 
residence lines is particularly marked. The number 
of private branch exchanges is 24,371, of which 
121 are automatically operated. Тһе number 0! 
call offices was 5,076, or 390 more than in 1926. 
Of these, 755 are in kiosks. Eight new manual 
exchanges have been opened during the year, with 
а present capacity of 3,130 lines and an ultimate 
capacity of 24,000 lines. 'The equipment of 43 
existing exchanges has been extended, and work is 
in hand for the erection of 13 new, and the extension 
of 17 existing, manual exchanges. It is hoped that 
two further automatic exchanges will be opened 
during 1928. These developments have naturally 
necessitated considerable extra cabling, of which 
full details are given in the report. The number of 
Jocal calls originated during 1927 was 555,534,371. 
There were also on an average 17,000 toll calls 
and 16,340 trunk calls daily, both figures which 
show a satisfactory rate of increase, 
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THE ENGINEERING OUTLOOK. 
V.—TEXTILE MACHINERY. 


Last year, writing at the termination of one of 
the most unsatisfactory twelve-months ever experi- 
enced by makers of textile machinery, it was indi- 
cated that an improvement might be expected 
during 1927, due—if to nothing else—to an expanded 
world demand for this class of machinery. It was 
also suggested that foreign competition would 
become increasingly severe in the course of the 
vear, and that it was impossible to hazard what 
progress might be made in regaining the Eastern 
markets lost to America during the war. This 
position continues to defy analysis. 

Ministry of Labour statistics relating to employ- 
ment in the textile machine-making industry are 
not available and, therefore, employment being an 
important index of the state of any industry, reliance 
must be placed on a sample of employment in the 
ten principal manufacturing districts which has, 
on previous occasions, been found a guide in which 
confidence can be placed. 

TABLE пада се іп the Textile Machinery 


uetry. 
Numbers 
Dates, Employed in 19 00 
10 Districts. : 

1914 .. 29,393 | 100.0 
1918 .. 16,582 56-1 
1920, May 25,326 86-2 
1923 — 

1st Half-year 20,192 69.8 

2nd „ 22,362 76-1 
1924 — 

Ist. M 19,308 65-58 

ond, 17,632 60-1 
1925— 

Ist х 21,266 72 · 4 

ond, 21,869 74-4 
1926— 

Ist | 19,534 66.5 
us 18,807 64.2 

lst м 20,236 69.1 

zud „ 21,780 74-0 


* Estimated on incomplete returns. 
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mind the increased costs and prices since 1907, 


must represent & very serious decline in volume of 
| output. 


This fact is adequately confirmed in 
Table II, showing exports. 


Now the value of textile machinery parts and 


accessories returned separately in 1924 waa 
4, 175, 000. None of this item was exported and 
none imported and, therefore, in making a compari- 
son between production and foreign trade, can be 
left out of account. Table II, which has been 
compiled from the preliminary Census report, gives 


| the total value of production of textile machinery in 


1924, the value of exports and the value of net 


| imports. 


It is thus seen that the textile machinery industry 
is predominantly an export one, over 77 per cent. of 
the 1924 production being sold overseas; and the 


movements in the export trade, therefore, form an 


excellent indication of the state of the industry. 
The value of exports has fluctuated as follows 
since 1924 :— 


£ 
1924 10,831,000 
1925 12,157,000 
1926 9,957,000 
1927 11,743,000 


A more detailed analysis may be obtained from 
Table IIT, in the next column, giving, by monthly 


averages in volume and value, the exports over a 
period of years. á 

It is noteworthy that the demand from Germany, 
Australia, Japan, China, Russia and the Netherlands, 
has strengthened considerably since 1925, but 
exports to France, British East Indies and South 
American countries, have slumped very badly. 
The British East Indies remain probably our biggest 


customer, but while exports to Russia have declined 
somewhat from the 1926 level, the extent of her 


imports from us is worthy of notice. In 1924, the 
value of her textile machinery imports was 218, 3121., 
in 1925 323,635., іп 1926 1, 221, 1827. and in 1927 
1, 000, 000“. or 8:59 of the total. There is reason to 
believe that the German and Netherlands imports 


TABLE IT. 


Production. 


Exports. Net Imports. 


Kind of Goods. SSS - ee ee 
Value. Quantity. | Value. Quantity. | Value. 


£ Tons. £ Tons. £ 

Textile Machinery for spinning and twisting, Including all p 
preparatory processes V 8,434,000 78,410 8,300,000 850 158,000 

ог weaving and processes preparatory to weaving, but Е 

subsequent to spinning and twisting" ЕА om | 2,200,000 20,090 1,754,000 850 143,000 
Bleaching and dyeing.. i 656,000 830 87,000 190 25,000 
Printing ара 8 hing 617,000 2,270 264,000 50 7,000 
Hosiery and knitting .. 716,000 290 157,000 1,060 412,000 
Lace and net m | 2. 119.000 260 46,000 9,000 
Other textile machinery bes i © "m Sh 1,103,000 1,480 163,000 130 67,000 
ТехШе machinery and parts not separately distingulshed 171,000 — = m = — = 

Total — 10,531,000 — 821,000 


Employment throughout the year, whilst not 
reaching the 1925 level, was an improvement on 
1926, but it is necessary to bear in mind, in consider- 
Ing this table, that throughout the year a large, 
though unmeasurable, amount of short time ash 
been worked. The accuracy of these employment 
figures as a measure of the state of the trade will be 
seen later, when, in dealing with the volume of work 
done, it is shown that 1927, whilst better than 1920, 
lagged behind 1925. 

It is unfortunate that the Census of Production 
figures now available relate to 1924—the worst 
post-war year in the textile machine industry, with 
the exception of 1926— but, nevertheless, the data 
made available can be utilised with good effect. 

In 1907, the total value of textile machinery and 
parts manufactured in Great Britain amounted to 
12,730,0001. In 1924, the value was 18,195,0007., 
Including 14,020,000}. in respect of textile machinery 
and parts, and 4,175,000/. in respect of textile 
machinery accessories. It is believed, the Census 
authorities say, that the bulk of the machinery acces- 
"les produced in 1907 was recorded separately, 
and that the 12,730,000“. for 1907 is practically 
exclusive of accessories. This being so, the 1907 
value of 12,730, 000“. is roughly comparable with the 
1924 value of 14,020,000/., thus revealing an in- 
crease of only about 10 per cent., which, bearing in 


> | 14,020,000 


are not wholly for home consumption, and to this 
extent the increase in their imports may be mis- 
leading and may not indicate a satisfactory monetary 
return to the British producers. The future of the 
Russian market is obscure, but there does seem a 
prospect of an increase in our exports either to 
Russia or on Russian account. The value per ton 
remains steady. 

Тһе home market has been unsatisfactory. Not 
only have home contracts been few, but the steadily 
increasing importation of textile machinery of a 
high value per ton is most disconcerting. The trend 
of imports is shown in Table IV. 

Although the volume of imports has been on the 
up grade since 1922, they continued until 1926 to 
remain below the 1913 level. In 1926, they took а, 
decided upward trend. Optimism might have 
attributed this to the necessity of placing contracts 
abroad because of the industrial upheaval in this 
countrv, but if such optimism ever existed it must 
be most effectually banished by the statistics re- 
lating to 1927. A new high record of textile 
machinery imports has been reached at a value per 
ton less than in 1925 and previous years, slightly 
more than in 1926, but пеагју double the value 
per ton of our exports. It appears that these high- 
value imports comprise spinning and weaving 
machinery, hosiery, knitting and artificial silk 
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manufacture machinery, and their growing importa- 
tion must be a very disquieting factor for home 
manufacturers. А million and a quarter sterling of 
trade in this class of product has been lost to British 
manufactures during 1927, and bearing in mind the 
unhappy state of the textile machine industry and 
the well.established position in this country of the 


TABLE III. —United Kingdom Exports of Textile Machinery 
(Volume зп Tons). 


Month! Index Value per | Index. 
average. Volume. 1913 = 100. Ton. 1913 =100. 
| € 
1913 14,840 100-0 46.5 100-0 
1922— 
Ist Qr. 16,706 112.6 141-8 304 -9 
?nd ,, 6,317 42-6 166:5 358-0 
зга „, 12.987 87-5 139-1 299-1 
4th 15,455 104-1 194-3 267.3 
1923—- 
1st Qr. 13,901 93.7 122-0 262-4 
2nd ,, 11,768 79-3 116-4 250-3 
зга „, 10,554 71-1 105-5 296.9 
4th ., 10,045 67-7 106-2 298-3 
1924— 
18% Qr. . . 8,257 55-6 105-2 226-2 
2nd „, 2412 8800 59-3 105-1 226-0 
9rd „ ‚| 8,532 57-5 102-8 991-1 
4th „ . . 8,057 60-4 105:0 225.8 
1995— 
lat Qr. ..| 9,358 63-1 108.7 223.0 
опа, ‚| 10.055 67-7 101-2 217-6 
ard „ ‚| 10,569 71-2 97-4 209-5 
ив. ..| 11,054 74 · 5 73-6 201.2 
1926 — 
146 Qr. ..| 9,390 63.3 95.5 205-4 
2nd , E 7.536 50-8 98-8 212-5 
3rd , . . 8.174 55-1 97-3 209-5 
4th „ . . 8,727 58-8 101-2 217-6 
1927 — 
ist Qr. ..| 8,906 60-6 98-8 212-5 
2nd ., ‚| 19,082 67-9 97.3 209-5 
3rd , . 9.734 65-6 99-0 213-0 
4th ` «| 10,970 73.0 98-5 212-3 


д 


consumers of this imported machinery, there would 
seem to be some scope for British inventiveness and 
ingenuity. This disturbing state of affairs has been 
commented on previously, and it is certainly а matter 
to which attention cannot be too often drawn. . 

Ав was indicated last year, the world demand for 
textile machinery expanded during the year, and 
this country seems to have shared proportionately 
in the increased trade, but the extension of trade of 


TABLE IV.—Net Imports of "Textile Machinery into 
the United Kingdom (Volume $n Tons). 


Index Index 
Monthly Value 
Average. Volume 100 = | per ton DAT 
£ 
1913 411 100:0 71-6 100.0 
1922 
Ist Qr 191 46.5 162.8 227.4 
?nd ,, 189 46-0 107-6 276-0 
3rd „ 163 39:7 230-0 321.2 
4th 168 40-9 204.8 286.0 
1923— | 
Ist Qr. 208 50-8 | 199-0 | 278-0 
опа „ 154 37:5 192.0 268.2 
3rd „, 192 46-7 | 190-8 | 266-5 
4th ,, 104 47-2 189:5 264-7 
1924— 
Ist Qr. 253 61-6 | 193.5 | 270-3 
2nd ,, 256 . 62:8 239.9 335.0 
Зга 310 15-4 236-4 330-1 
4th ,, 344 83-7 261:3 364.9 
1925— 
Ist. Ог. 301 73-2 | 243-2 | 339.7 
?nd ,, 257 02.5 233,7 326-4 
3rd „ 331 80-5 192.6 209-0 
ith „ 344 83.7 | 934-3 326˙2 
1926— 
Ist Or. 401 97-5 215.0 300 -3 
2nd „ 485 118-0 162-4 226-5 
3rd ,, 413 100.6 145.4 203.2 
mo ко 569 138:6 156.2 218.3 
=. –— 
Ist Ог. .. s. 407 90-0 | 224.6 | 313:8 
2nd ,, xi 2 566 187:0 172-6 240.2 
3rd ., ..  .. 505 | 122-9 | 166-4 | 282.6 
4th „, ..  ..| 614 | 1494 | 188.0 | 202.8 
тшш ы ы T P ME INTTR 


other countries, particularly Germany, is significant. 
Germany has always been our keenest competitor 
in the textile machinery world, and her growing 
strength in this market has not once looked back, 
nor are there any indications of a reverse. Germany 
is the only country, of the five shown in Table V, 
whose exports have progressed consistently each 
year. Even іп 1926, when there was а general 
constriction, she succeeded in forging ahead. Тһе 
French and Swiss advances are probably due to the 
increased demand for silk and artificial silk 
machinery. 

Table VI gives details of the value in long tons 
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of these exports. Тһе United States is omitted 
from this table, as tonnage is not available. 

А very stern battle for work is revealed by these 
tables, and although there is а prospect of the slight 
export revival achieved last year being maintained 
and improved upon in 1928, it will only be done in 
the teeth of the fiercest competition. 

The position at home can be spoken of in less 
assured tones. Тһе Lancashire cotton industry 
may be said to be in a critical condition ; further 
TABLE V.—International Exports of Textile Machinery 


(in 0007. Sterling, Converted at Average Rate of Ex- 
change each Y ear). 


1913. | 1924. | 1925. | 1926. | 1927.* 


United Kingdom 8,282 |10,831 |12,157 | 9,957 | 11,748 
France Ps 90 921 799 740 | 1,105 
Germany 5,255 | 5506 | 6,593 | 6,937 | 7,560 
Switzerland 564 | 1,410 | 1,012 | 1,382 | 1,000 
U.S.A. 404 | 1,981 | 2.380 | 2,142 | 22,95 

Total .| 14,595 21,158 | 24,303 


20,745 | 23,571 


* Estimated on incomplete returns. 


liquidations are to be looked for, and the outlook 
altogether is anything but cheerful. The value of 
exports of cotton yarns and manufactures has fallen 
from 199,000,000/. in 1924 to about 150,000,0001. 
in 1927, and, owing to the continued severity of 
competition from other countries, Lancashire is 
unable to regain her lost trade. The trade avail- 
able has not allowed spinners and manufacturers 
to run their machinery at ariything approaching full 
capacity, and although in certain sections the imme- 
diate outlook is a little better, the prospect for the 
industry ава whole is depressing. 16 is believed 
that world stocks of manufactured goods are not 


TABLE VI.—International Exports of Textile Machinery. 
(Long Tons.) 


| 1918. | 1924. | 1925. | 1926. | 1927. 


United Kin 
dom . 178,074 | 103,018 | 123,107 | 101,543 | 119,344 
France 1,042 | 10,530 | 12,290 | 15,020 | 19,400 
Germany 72,000 | 45,000 | 52,680 | 52,000 | 56.900 
Switzerland 10,050 9,025 | 12,220 | 11,790 | 13,920 
Total 209,504 


* Estimated on incomplete returns. 


large, and therefore any improvement in world 
economic conditions, signs of which are not wanting, 
might create an improved demand. This seems the 
only ray of hope, together with the fact that there 
is no immediate prospect of an increase in prices. 

But the trading position is not the only concern 
in connection with Lancashire textiles. The germs 
of an industrial dispute of some magnitude are in 
the air, and although efforts are being made to 
ауегі such а calamity with, it is hoped, success, the 
presence of such a possibility is bound to react un- 
favourably on the industry. Evidence is not want- 
ing of a realisation within the industry, that reorgan- 
isation in some form or other is inevitable. Mr. 
Keynes’ suggestions have not met with general 
response, and there is & disastrous want of unity 
in the sections at the moment, but sooner or later 
reorganisation must come, and until that time, 
there seems little prospect of better times. 

The woollen textile and the artificial silk industries 
are in better fettle, although the former is not free 
from potential discord, and from the trade point of 
view is in much the same position as it was in 1925. 

Under the circumstances, it is well nigh impossible 
to hazard a guess of the prospect of the textile 
machinery industry at home during 1928, but taking 
all the factors into account it seems not unreason- 
able to suggest that little improvement can be 
hoped for until the end of the year at the earliest, 
unless a concerted effort is made to oust the increas- 
ingly imported high-value machinery. Fortunately, 
our foreign markets are in greater volume than the 
home market, and therefore on balance the industry 
may look for а better year than 1927. 


THE INSTITUTION OF RAILWAY SIGNAL ENGINEERS.— 
According to the fifteenth annual report of The Institu- 
tion of Railway Signal Engineers, the registered member- 
ship on January 1, last, totalled 712. А new class of 
member, that of associate, has been introduced, and 
nine of these were elected during the past year. 
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COMMERCIAL AVIATION IN RUSSIA. 


CONSIDERING the vast distances involved in travers- 
ing Russia, and the inadequate character of the 
previously existing means of transport and communi- 
cation, it seems reasonable to suppose that, with a 
normal system of government, the development of 
commercial aviation in that country would have 
been comparatively rapid and extensive. Actually, 
it was not until 1922 that a start was made, by 
establishing an air line connecting Moscow with 
Koenigsberg, and linking it up with Berlin and other 
European capitals. This line was operated by the 
Deruluft, a Russo-German concern, but about a 
year later, three other air-transport companies 
were formed and two of these, viz., the Dobrolet 
and the Ukrvozdukhput, are still in operation. 
According to a monthly review published by the 
Bank for Russian Trade, the years 1923 and 1924 
must be regarded as periods of experimental develop- 
ment, while the two following years were occupied 
in stabilising the services. It is stated that, by 
1925, seven regular air lines had been established, 
and that flights totalling 1,140,000 km. (708,000 
miles) were made during that year, 73 per cent. of the 
distance covered being on regular service routes. 
The passengers carried numbered 7,800, and, in 
addition, 83 tons of mails and freight were trans- 
ported. In 1926, the flights over regular routes 
alone totalled 1,300,000 km. (807,000 miles) and 
the number of passengers carried was 12,400; the 
mails and freight handled also increased to 141 tons. 
At the present time, the two companies previously 
mentioned are maintaining services between Kazan, 
Khiva and Tashauz (534 km. or 330 miles); Kazan 
and Duschambe (730 km. or 454 miles); Verkh- 
neudinsk, Ulan and Bator (600 km. or 372 miles) ; 
Moscow and Mineralnye Vody (1,500 km. or 930 
miles); Mineralnye Vody and Baku (815 km. or 
506 miles); Baku and Tiflis (535 km. ог 332 miles) ; 
and between Moscow and Koenigsberg (1,200 km. or 
746 miles). The total length of the air lines in the 
Soviet Union thus amounts to 5,914 km., or 3,670 
miles. In addition to the operation of these services, 
the two companies have carried out photographic 
surveys of extensive forest areas, and the Dobrolet 
has assisted in destroying locusts in the Northern 
Caucasus and forest pests in the Nizhni-Novgorod 
province. It is understood that a considerable 
number of the machines in use are of Russian design 
and construction. Some progress has thus been 
made, and it is apparent that the importance of 
civil aviation is being realised, since it is intended, 
within the next two years, to organise lines con- 
necting the Soviet Far East, Central Asia and other 
outlying points in the Soviet Union with Western 
Europe. The Verkhneudinsk-Ulan-Bator line, men- 
tioned above, is the commencement of one of the 
proposed trans-European- Asiatic trunk lines, which 
would form the shortest possible air route between 
Europe and Asia. 


ForREIGN PLANT IN BRITISH POWER STATIONS. 


There is perhaps no topic which gives rise to 
livelier discussion in electrical engineering circles 
than the ethics of public supply authorities awarding 
contracts for generating plant to foreign manu- 
facturers. The arguments, pro and con, are well 
known, and repetition only adds to their familiarity. 
We may therefore be excused for wondering why this 
moment should have been chosen by the British 
Electrical and Allied Manufacturers’ Association to 
issue a pamphlet entitled Foreign Plant in British 
Power Stations (price 18. net). Since the Southern 
Railway episode some months ago, not more than one 
contract has been given to a foreign firm and, as 
shown by the figures set out in an appendix to the 
main publication, the capacity of the generating 
plant that has been manufactured elsewhere for use 
in this country since 1919, does not amount to more 
than 7:6 per cent. of the total installed. Even this 
relatively small quantity is due mainly to the action 
of four municipalities, who make a habit of buying 
abroad. Perhaps the true reason for the publication 
lies in the fact that at this time of year there is 
anxious speculation about what the Chancellor of 
the Exchequer may do. This opinion is confirmed 
when we are told with much eloquence that the 
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greater part of the difference between Continental 


and British prices is due to taxation, and when 
it is added that if this taxation, using the term in 
its widest sense, were reduced to the Continental 
level the British manufacturer would not fear foreign 
competition. Differences in the cost of labour and 
materials also exist, but little can be done to alter 
these and, even were such a course possible, the 
fact that Great Britain is a dumping ground for 
the exports of all countries would not render this 
more than a temporary expedient. It has fre- 
quently been pointed out that to give orders abroad 
is often false economy, because it means unemploy- 
ment in this country, but for the first time we are 
here given data which seek to show that it is also false 
economy because the operating efficiency of foreign 
plant is less than that of our own. From the engineer- 
ing point of view this is the most interesting portion 
of the pamphlet. At one station, for instance, the 
higher fuel costs, due to the use of foreign plant, 
are stated to have a capitalised value of about 
184,000/., giving, together with the capital spent оп 
generating plant and machinery, a real capital 
expenditure of 455,845/. In another case, the 
capitalised value of the loss is given as 95,0001., 
the total amount expended on plant being 138,3721. 
Allowing for the fact that the foreign plant was 
about 20 per cent. less in price than the British, 
it is argued that each of these undertakings has 
paid 80 per cent. more than the British price, if the 
differences in operating efficiency are considered, 
which goes to show that British plant justifies itself 
at a price even as high as 80 per cent. above that 
of foreign products. It is stated that these figures 
are arrived at by comparing the consumptions of 
stations equipped with British plant and of similar 
size and load factor with those of the stations 
equipped with Continental plant. The point is 
worth making, but even so we doubt whether it 
will have the desired effect. In some municipal 
circles there is craze for buying in the cheapest 
market, irrespective of the other factors that may 
be involved, and this is not infrequently accom- 
panied by a desire to indulge in a Quixotic exercise 
which may be known ав“ trust-breaking." The 
famous Spanish knight often came but badly out 
of such encounters, and it looks in this case as if 
history might repeat itself. But the habit is not 
widespread and we are still left a little puzzled 
why the B.E.A.M.A. should think it necessary to 
turn such heavy artillery upon it. 


Motor TAXATION. 


The Ministry of Transport returns of motor- 
vehicle licences covering the period from December 1, 
1926, to November 30, 1927, have just been issued, 
and show a total gross receipt of 23,456,3787., as 
against 19,032,6827. for the period ending November 
30, 1926. It will thus be seen that the steady 
increase, which has been a feature of the returns 
since the war, continues, and it is highly improbable 
that the high-water mark will be reached for some 
years to come. The increase is merely an indication 
of the greater extént to which all forms of transport 
are being diverted to the roads, in spite of a rate of 
taxation exceeded in few countries in the world, 
and affords indirect testimony to the comfort, 
reliability, and low upkeep costs of the modern 
chassis. We do not propose to enter into the 
controversy regarding the allocation of the road 
fund, on which an almost fundamental difference in 
opinion exists, but it is self-evident that the increase 
in traffic demands increasing expenditure on 
construction апа maintenance, if the roads, of which 
the country may justly be proud, are not to deterto- 
rate. An analysis of the receipts shows that cars 
taxed on horse-power, together with motor-cycles, 
account for 11,769,622/., or almost exactly 50 per 
cent. of the total, while goods vehicles only represent 
7,695.598/., in spite of the fact that the rate of 
taxation on the latter has recently been raised. 
Motor hackneys contribute 2,971,419/., the remainder 
being accounted for by road locomotives, motor 
ploughs and tractors, tramcars, trade licences, 
and horse-drawn vehicles. In view of the magnt- 
tude of the total. many authorities are in favour 0 
an all-round reduction in the rate of taxation, but 
it must be borne in mind that such a reduction 
would involve an increase of taxation in other 
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directions in order to balance the Budget. The 
we have quoted show that the greatest 
individual contribution is made by owners of 
ivate cars, and if the good of the community as a 
whole is taken to be the first consideration, this 
сап only be regarded as just. Ап interesting 
analysis is made, in the return, of the cars taxed 
on horse-power registered for the first time іп 
September, October, and November of 1927 for 
England, Wales, and Scotland respectively. This 
brings out the fact that in England, out of 
26,311 cars registered in the period mentioned, only 
5059 were over 16 h.p., the other two countries 
being, roughly, in the same proportions. Тһе 
great bulk of the cars registered lie in the 12-14 h.p. 
clas, indicating that the requirements of the 
majority of the public are satisfactorily met by а 
car of this type. The great growth in the saloon 
type of vehicle is also brought out in the analysis ; 
thus, in the class mentioned, 8,793 saloons were 
registered іп England, ав compared with 5,192 
touring cars. 
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Principles of Mercury Arc Rectifiers and their Circuits. 
Ву D. С. Prince and Е. В. Уоорез. London: 
McGraw Hill Publishing Co., Ltd. [Price 155. net.] 

Tuis book is divided into two parts, dealing with 

principles and circuits respectively. Brief notes 

on Kenotron and Tungar rectifiers, including the 
mathematical laws of electronic emission and space 
charge therein, introduce the reader to the main 
subject. The authors give а clear and concise 
account of the physical nature of the valve action 
in the mercury arc rectifier in the light of the theories 
and data of Langmuir, Schottky and Günther- 
већи ге, and of their own researches, made іп the 
laboratories of the General Electric Company, 
Schenectady. Investigations of inverse current 
intensity, arc-back and breakdown voltage are 
quoted. Arc-back consists in loss of rectifying 
property, so that the current is passed by the recti- 
fer in either direction. The excessive current 
flow under this condition heats the electrodes 
rapidly, but if the circuit is opened quickly enough 
no damage may result. The voltage at which arc- 
back occurs is seriously reduced by the presence of 
foreign gases, but with a good vacuum it is found 
that the phenomenon occurs at a definite voltage 
depending upon the current rectified. The value 
is also largely connected with the actual size of the 
rectifier casing, since this determines the tempera- 

ture rise for a given load. For example, in a 

certain series of small naturally-cooled glass-bulb 

rectifiers designed for loads between 10 and 50 

amperes, the arc-back voltage was 900 for a specific 

loading of 10 amps per 100 square inches of bulb 
area, and fell to 200 volts for double this loading. 

Forced cooling increases the arc-back voltage for 

the same loading. 

Experiments on reverse current showed that 
the wave-form of this was peculiar and dependent 
upon the temperature, presenting a very sharp peak 
Immediately after the anode concerned ceased to 
conduct in the normal direction, and falling off 
rapidly to zero. Nevertheless, the amount of 
reverse current was but a few milli-amperes. This 
first part of the book is very instructive and lucid, 
and presents an excellent account of what is at 
present known of the physical nature of the mercury 
rectifier, 

In Part II а study is made of wave forms, regu- 
lation, &c. First the authors deal with fundamental 
Wave shapes and ideal cases with transformers 
having no impedance. Тһе single-phase rectifier 
with and without a direct-current choke is treated : 
in this connection it might be mentioned that the 
blocks for Figs. 43 and 45 should be transposed. 
The authors state that, when in the ideal single- 
Phase case a direct current choke is used, the 
с currents become rectangular blocks in wave- 
di. and that а steady voltage appears across the 
Urb While the ripple appears across the choke. 

nfortunately, the grounds for this assertion аге 

Dot stated. 

: Ап interesting investigation is made into the best 
Umber of phases for a rectifier. Assuming sinu- 
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soidal | voltage and rectangular current waves, 
extending over the period . where N is the 
number of phases, then the average value of the 
current will be greatest when = = т, whereas 


the average voltage will increase ав М increases. 
This leads to the interesting result that 2-69 phases 
give the most economical arrangement. Of practi- 
cal cases, the three-phase rectifier is the best, the 
two-phase (four-anode) and single-phase (two-anode) 
rectifiers being almost as good. Тһе choice of eix 
anodes is made principally on account of the ripples. 
А full treatment of regulation due to reactance is 
given, the results being applied to the solution of 
the battery-charging rectifier problem. Іп dealing 
with the regulation of rectifiers having all their reac- 
tance in the secondary windings of the transformers, 
the mathematical paper of Dällenbach and Gerecke 
in the “ Archiv für Elektrotechnik " (1924, No. 2) 
has been employed. If а hypothetical rectifier 
having an infinite number of phases be chosen for 
discussion, then the output current will always be 
supplied by а group of anodes working in parallel. 
Phases entering the portion of the cycle in which 
they carry current acquire their share of the current 
slowly, and do not cease to carry it until other phases 
having a higher mean voltage take it over. Thus 
instead of а phase carrying current for only that 
portion of the cycle where it has a higher induced 
potential than the other phases, it will continue to 
carry current after its voltage has passed below 
those of some of the phases that follow it. Тһе 
theory is worked out on this basis, and used to 
predict regulation curves. Some clear oscillograms 
show waves shapes actually obtained in practice. 
The book closes with а consideration of parallel 
operation, compounding, and the effect of resistance 
on wave-shape. There is very little descriptive 
matter in the book, only physical and mathematical 
work finding a place, as the title indicates. Тһе 
mathematics is of quite an elementary order, how- 
ever, and the explanations given are commendably 
straightforward. The result of the authors’ efforts 
is a book which is thoroughly recommendable and 
exceedingly useful to those interested in the rectifier 
field outside purely constructional aspects. 


Designs of Small Oil. Engined Vessels, By WALTER 
Pottock. London: Constable and Company, 
Limited. [Price 428. net.] 

Тне work consists of 81 pages of text, tables and 

photographs of vessels under 1,500 tons, and there 

are 97 outline designs of craft, including single and 
multiple-screw passenger and cargo vessels, stern- 
wheel and side-paddle vessels, launches, tugs, 
icebreakers, dredgers, ferry boats, yachts, &c., and 
these are all designed for Bolinder hot-bulb engines. 
The author does not pretend to discuss design from 
basic or economic principles, for he prefaces his work 
by indicating that the designs given, together with 
his text, will better serve to guide owners from failure 
in respect of excess or deficiency of length, beam, 
depth and speed, than the theory or mathematics 
associated with designing the types of vessels he has 
under consideration. These views may not be 
shared by all designers and owners, and it is 
generally conceded that deductions from the latter 
consideration are the true elements upon which 
economics and progress can be based. This view 
is evidently supported by the author, for when 
discussing the designs of certain classes of vessels, 
he states The different arrangements of decks, 
hatchways and bridges are too numerous to illus- 
trate.” А study of the tables given would also 
make the experienced designer pause before 
applying them direct to, say, the delicate design of 

a paddle or stern wheeler, in which weight and dis- 

position of material must be minutely studied, in 

order to obtain the desired result, and again, plans 
will not be a guide for, say, stability, unless many 
other factors are known. 

In discussing the relative merits of steam versus 
oil-engine propelled vessels, the author emphasises 
the great strides which he considers have been made 
by the adoption of the latter, and it seems unfor- 
tunate that he has confined the scope of his work to 
the exclusive use of Bolinder hot-bulb oil engines ; 
while the Bolinder engine is widely adopted, there 
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are many other excellent types now in use, and 
experience shows that each type has its own field 
for the various types and proportions of craft in 
use, and hull design is often greatly influenced by 
the make of engine. The reason for this is at once 
apparent, when one considers that single semi-Diesel 
engines are now available, giving 1,000 b.h.p. on 
а total weight of 16 tons. The text of the work does 
not contain anything new, but the tables and 
designs may be of some use as a first shot for 
those who are not specialists, but prospective owners 
of craft can always place themselves in the hands 
of experienced shipbuilders, who usually employ 
capable designers, or, they can adopt the authors 
alternative, viz., the consulting naval architect. 
It will then be unnecessary for them to consider 
the advice given on page 51 of the work, when the 
author states, “ Owners should avoid selecting any 
type of vessel which has already proved a failure, 
since it is unlikely to prove itself a profitable 
proposition." 


Der Bau des Dieselmotors. By Professor К. KÖRNER 

Berlin: Julius Springer. Second Edition. [73] marks.] 
Тніз book, which measures 7{ in. by 10$ in., and 
about 1 in. thick, contains 530 pages, with nearly 
800 illustrations and eight folding plates, and is 
certainly the most complete treatise on the design 
and construction of the Diesel engine which haa yet 
appeared. Тһе wealth of illustration is almost 
bewildering, and line drawings, which are beauti- 
fully clear and in the majority of cases to scale, are 
employed throughout. For this purpose, drawings 
and information covering recent practice have been 
supplied by no fewer than 52 firms, about half of 
which are German, but Continental and American 
practice is well represented, and nine leading 
British makers have also contributed. Тһе print- 
ing ала general get-up of the volume is most praise- 
worthy. 

Тће author makes no attempt to discuss the theory 
of the Diesel engine, which can easily be found else- 
where, but contents himself with a short introduction 
of 18 pages on the heat exchanges occurring in the 
cylinder as affecting design, and the methods of deter- 
mining the leading dimensions of the engine. The 
book is, however, by no means a mere collection of 
illustrations. It consists rather of a careful study 
of the difficulties likely to be encountered by the 
designer, introducing properly classified examples 
of the means adopted to solve the various problems 
involved. The author's conclusions are supported 
by frequent reference to the results of experimental 
reeearch and to the data obtained in works testa 
carried out by à number of different firms, but it is 
to be regretted that no mention is made of the 
marine oil engine trials conducted by the Institution 
of Mechanical Engineers, which have exercised 
such an important influence on recent progress. 

The book is divided into two main sections, deal. 
ing with the four-stroke and two-stroke types of 
engine respectively, and in both cases covering both 
stationary and marine practice. In each section 
separate chapters are devoted to а consideration of 
the more important details, including (1) cylinder ; 
(2) frame; (3) bedplate ; (4) combustion chamber; 
(5) piston; (6) connecting rod and crankshaft ; 
(7) cylinder cover; (8) inlet and exhaust valves; 
(9) starting and safety valves; (10) fuel injection 
valve ; (11) valve gear ; (12) fuel injection pump and 


governor; (13) compressor, receivers, and pipe 
scheme; (14) flywheel and foundations; and 
(15) oil consumption and heat balance-sheet. Тһе 


author not only gives the results of his own investi- 
gations and unique experience, but also discusses 
the leading features of the examples submitted to 
him, and the reasons for the different arrangements 
or proportions which have been adopted. Prac- 
tical considerations predominate throughout, but 
the scientific principles involved in the design of 
bearings, connecting rods and crankshafts, and in 
balancing, are dealt with in a very thorough and 
particularly lucid manner. Special mention might 
be made of the author’s diagrams showing the effect 
of inertia in working out the tangential pressure on 
crank pin, and the variation in the pressure on crank- 
shaft, bearings for engines with various numbers and 
arrangement of cylinders running at different speeds 
and with different methods of balancing. Very 
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interesting graphical processes are also employed іп 
working out the velocity and acceleration of inlet, 
exhaust, and fuel valves in connection with the 
design of the valve gear, and the form to be given 
to the cams. Ав the starting and manceuvring 
qualities of the engine are all important, the different 
forms of reversing and starting gear are treated at 
some length in what constitutes & very valuable 
chapter of the book. 


Тһе relative merita of two- and four-stroke cycles 
and of the single- and double-acting types of engine 
are treated іп the latter section of the book. It is 
admitted that in the construction of а successful 
two-stroke cycle engine many problems of great 
difficulty are to be encountered, but the author is 
&t great pains to show that in the light of recent 
experience these difficulties may be largely overcome 
by careful design. 

The book may be regarded as а remarkable com- 
bination of theory with the works experience of an 
engineer, and cannot fail to be of great service to 
the designer, or to anyone making a study of the 
most recent advances in this important subject. 
Progress in the development of the oil engine is 
taking place so rapidly that the appearance of the 
book is particularly opportune at the present time. 


5 ——————M—— 


PRESENTATION оғ Mr. Lr. B. ATKINSON'S PoRTRAIT 
TO THE INSTITUTION OF ELECTRICAL ENGINEERS.—At the 
meeting of the Institution of Electrical Engineers on 
Thursday, February 2, a portrait of Mr. Llewelyn B. 
Atkinson, painted by Mr. G. Harcourt, R.A., was pre- 
sented by the Cable Makers' Association. Mr. E. Leete, 
chairman of the Ássociation, in making the presentation, 
recalled Mr. Atkinson's services to the profession and 
the industry, and especially the work he had done in 
securing the Royal Charter during his tenure of the office 
of president in 1920-21. 


LECTURES ON ATMOSPHERICS.—A course of six lectures 
оп Atmospherics, will be delivered by Мг. В. А. 
Watson Watt, in the Electrical Engineering Department 
of University of London, East London College, Mile End- 
road, Е.1, on Mondays, commencing February 13 next, 
at 6 p.m. The subjects dealt with will include direc- 
tional recording, wave form, distribution of sources, and 
reduction of interference from atmospherics. Demon- 
strations of the actual wave form of atmospherics will 
be given, and the cathode ray direction finder will be 
shown in operation. The fee for the course is 10s. 64. 
Admission tickets and further рышын тау ђе obtained 
from the Registrar of the College. 


THE INSTITUTION OF ELECTRICAL ENGINEERS.—An 
exchange of greetings, by wireless telephony, between 
the presidents of the Institution of Electrical Engineers 
and the American Institute of Electrical Engineers, will 
take place at 3.30 p.m., on February 16 next. The 
message from America will be received in the council 
room of the Institution, but arrangements are being 
made for a repetition of the message in the lecture theatre 
by means of a loud speaker. Members аге invited to 
hear the message in the lecture theatre. Immediately 
after the exchange of greetings, a kinematograph film, 
illustrating the new Anglo-American telephone service, 
will be exhibited in the lecture theatre. This will be 
repeated at 6 p.m. 


PERSONAL.—In consequence of the death of Mr. 
A. W. Baird, the nautical department of Messrs. Kelvin, 
Bottomley and Baird, Limited, 18, Cambridge-street, 
Glasgow, will now be co-ordinated under the direction 
of Mr. Samuel B. Wilson.—The General Committee of 
Lloyd's Register of Shipping has appointed Dr. James 
Montgomerie Chief Ship Surveyor to the Society.— 
Mr. P. Ellis, of Messrs. Rd. Johnson, Clapham and 
Morris, Limited, Jacem House, Trafford Park, Man. 
chester, is now stationed at Cardiff, his address being 
22, Mafeking-road, Penylan.—Dr. James F. Norris, of 
the Massachusetts Institute of Technology, has assumed 
the consulting editorship of the International Сћеписа! 
Series. 'This series, which now comprises upwards of 
30 volumes, was undertaken іп 1910 by the McGraw-Hill 
Book Company, Inc.—Mr. J. Ditchfield, 18, Parr's Wood- 
road, Withington, Manchester. has been appointed 
switchgear and control gear representative for Messrs. 
Mavor and Coulson, Limited, Glasgow, in the Lanca- 
shire, Yorkshire, North Wales, and Midlands districts, 
in place of Mr. William Rea, who has served his connec- 
tion with the firm.—We have been informed that the 
merging of several important United States companies 
has taken placo recently. The concerns involved are 
Messrs. The U.G.I. Contracting Company, of Philadelphia, 
Messrs. The Public Service Production Company, of 
Newark, Messrs. Dwight P. Robinson and Company, of 
New York, and Messrs. The Day and Zimmerman 
Engineering and Construction Company, of Philadelphia. 
--Messrs, The Chemical and Metallurgical Coporation, 
Limited, have removed their executive offices and staff 
to their new works at Runcorn, and all communications 
should, in future, һе addressed to Авипоог Works, 
Runcorn, Cheshire. 
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LETTERS TO THE EDITOR. | 
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STEAM NOZZLES RESEARCH. 


To THE Ергтов ок ENGINEERING. 


бін,--Іп the discussion of the Fifth Report of the 
Steam Nozzles Research Committee, published in your 
issue dated January 27, & speaker suggested that 
we had taken out а patent “ for applying in а reaction 
turbine the impulse nozzle which had been described 
by the Nozzles Committee as the most efficient of those 
tested ”; he further raised the question as to '* whether 
it was possible to take steps to prevent attempts to 
appropriate their work." Another speaker remarked 
that he thought that there was no invention іп 
applying ап impulse nozzle to а reaction turbine." 
To these remarks we beg to state that in our opinion— 

(1) Impulse nozzles of this type having the same as, 
and better efficiencies than, those of the nozzles referred 
to had been evolved, tested, and used prior to the 
publications by the Nozzles Committee. We refer, 
for instance, to: Stodols, Dampf-und Gas-Turbinen, 
Sth edition, page 442, Fig. 478, and page 127, Fig. 134a ; 
Flügel, Die Diisencharakteristik, Forschungsarbeiten 
Heft 217, page 27, Fig. 10. 

(2) The application of а known shape of impulse 
nozzle or guide blade to the stator and rotor blading 
of a reaction turbine is a patentable invention, providing 
that such application be new and that it achieves 
technical advancement. Whether this is the case or 
not may be left to the Patent Office and Law Courts 
to decide. 

Yours faithfully, 
Brown, BOVERI AND COMPANY, LIMITED, 
S. W. Brown, pp. FABER. 
Baden, Switzerland. 
February 3, 1928. 


———————— 


BRITISH TRADE WITH CHINA. 


То THE EDITOR OF ENGINEERING. 


бін,-Тһе importance to British manufacturers 
&nd engineering firms is my excuse for asking you to 
publish the following. At a meeting on November 15, 
1927, of the Far Eastern Section of the London Chamber 
of Commerce, Mr. H. H. Fox, the Commercial Councillor 
of the British Legation, Peking, stated that he was 
surprised to find the amount of business being done with 
China at the present time. Mr. Fox also pointed out 
that the existing Civil War could not entirely check 
trade, and that he felt that when this ended there 
would be а great commercial revival. 

The report compiled by the Maritime Customs on the 
foreign trade of China shows that Civil war has not 
checked trade altogether, as the following extracts for 
three years covering а few engineering goods show. 


The values are given in Haikwan taels. 7:2 H.T. 
approximately equal £1 :— 
Machinery for Electric Power Stations. 
1924. 1925. 1926. 
807,581 -00 858,151 -00 831,606 -00 
Boilers, Turtines, &c., for Propelling. 
1,963,229 - 00 1,919,784 ·- 00 1,901,407 - 00 


Textile Machinery, Carding, Printing, Spinning, dc. 
5,510,631 -00 3,406,827 -00 4,057,796 · 00 
Machinery, other kinds and parts, including Cotton Gins 
and parts of. 

10,737,973 -00 7,930,432 · 00 8,317,505 · 00 


The above figures show that during the year 1925, 
when the outbreak of feeling against foreigners was at 
its height, there was а decline, but during the year 1926, 
even while China was plunged into the greatest civil 
war and political mess in her history, trade again 
showed ап upward tendency. This then indicates 
that Mr. Fox's feeling with regard to & trade revival 
when fighting is abandoned is correct. 

In view of unemployment in Great Britain and the 
possibility of finding a market for their products, the 
above information may interest some of your readers. 

I am, dear Sir, 
Yours faithfully, 
а. WILFRID Сосквгкк, M.I.Mech. E. 

Shanghai, December 30, 1927. 


- 


THE CIRRUS AERO ENGINE.—In a paragraph published 
on page 120 ante, relating to the production, by Меззга. 
A. D. C. Aircraft, Limited, Regent House, Kingsway, 
W.C.2, of aero engines of higher power than the Cirrus 
engine, we referred to the existing model as having an 
output of 60 b.h.p. at its normal speed of 1,800 r.p.m. 
We have since been informed by the makers that the 
Mark I engine, illustrated and described on page 572 of 
our 119th volume, to which these figures related, has 
been generally superseded by the Mark II model. This 
later engine develops 75 b.h.p. at its normal speed of 
1.800 r.p.m., with а maximum of 80 b.h.p. at 2,000 r.p.m. 
The petrol consumption, at normal horse-power, is given 
аз 0:57 pint per horse-power hour, and the oil consump- 
tion аз 0:018 pint per horse-power hour. 
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ENGINEERING TRAINING AND 
EDUCATION. 


The Institution of Gas Engineers.—When reminding 
intending candidates for membership, associate mem- 
bership and studentship of the Institution of Gas 
Engineers, 28, Grosvenor-gardens, London, S. W. I, 
that forms of proposal should be returned not later 
than February 11 next, the secretary recalled that 
steps were now being taken so that &dmission to the 
Institution would, in future, be by examination only. 

Faraday and Maxwell Scholarships.—The Registrar 
of Faraday House Electrical Engineering College, 
62-70, Southampton Row, London, W.C.1, informs us 
that the annual examination for the Faraday and 
Maxwell Scholarships will be held at Faraday House 
on April 3, 4 and 5 next. Тһе Faraday Scholarship 
has а value of 50 guineas per annum, and is tenable 
for two years in College and one year in а manufacturing 
works. The Maxwell Scholarship is worth 50 guineas 
per annum, and is tenable for one year in College and one 
year іп а works. Тһе subjects of examination for the 
Faraday Scholarship are geometry, algebra, trigono- 
metry, dynamics, statics and hydrostatics, geometrical 
and freehand drawing, chemistry and physics. For the 
Maxwell Scholarship the subjects are mathematics, 
dynamics, statics and hydrostatics. Further particulars 
may be obtained from the Registrar at the address 
given above. 

Scholarship in Engineering at University College, 
Swansea.—A scholarship of the value of 701. per annum, 
tenable for three years, will be offered by the Council 
of the South Wales Institute of Engineers for competi- 
tion at an examination which will be held at University 
College, Singleton Park, Swansea, on September 10 next, 
and following days. The age of the candidate on Aprill 
next must not exceed 25 years. In the case of a candi- 
date who intends to pursue а scheme of research, this 
restriction need not be held to apply. Every candidate 
must be а British subject. General regulations 
affecting the entrance scholarships examination, and 
а printed form of application for admission to the 
examination for the scholarship in engineering may 
be obtained from the Registrar of the College at the 
адагевв given above. "The form should be returned not 
later than August 1 next. 


Advanced. Lectures іп Fuel Technology.—A course of 
lectures, of ап advanced character, on boiler fuels and 
boiler economy will take place in the Department of 
Metallurgy of the Sir John Cass Technical lnstitute, 
Jewry-street, Aldgate, London, E.C.3, on Thursday 
evenings, from February 23 to March 29, next. Тһе first 
lecture, on Liquid Fuel" will be given by Engineer 
Rear-Admiral A. E. Hyne, C.M.G., the second, on 
“ Gaseous Fuel," by Mr. W. A. Tookey, the third, on 
„Solid and Powdered Fuel," by Mr. B. Samuels, and 
the fourth, fifth and sixth, on “ Modern Plant and 
Working," by Mr. W. H. Patchell. The lectures will 
be delivered from 7 to 8 p.m., and the fee for the full 
series is 20s. Тһе Chair at the first lecture will be 
taken by Sir Frederick Black, K.C.B. The above 
course will form & sequel to the series of lectures on 
Modern Developments in Regard to Fuel, which was 
given during the 1926-27 session, and particulars of 
which will be found on page 168 of our issue of 
February 11, 1927. 


CYLINDER RE-GRINDING MACHINE 
FOR MOTOR-CAR ENGINES. 


HiTHERTO, very few garages have been in a position to 
undertake the re-grinding of motor-car engine cylinders, 
and the usual custom in the trade has been to pass 
the work on to a firm of specialists. Such an arrange- 
ment has its advantages, but it usually involves a 
somewhat vaxatious delay for the customer. The 
difficulty of а firm of repairers themselves carrying 
out the work arises from the first cost of a suitable 
grinder, which is so high that it could only be recouped 
by & much steadier flow of work than is customary 
in the average garage. То meet the requirements of 
the latter, Messrs. Harvey, Frost and Company, 
Limited, 148.150, Great Portland-street, W. I. have 
introduced a very simple machine specially designed 
for this work, the price being well within the reach of 
all but the very smallest garages. Тһе machine consiste 
essentially of а column on which slides a bracket 
carrying а small universal electric motor, the vertical 
movement of the bracket being controlled by & hand 
lever pivoted to the top of the column, and connecte 
to the bracket by a link. Тһе foot of the column 18 
bolted to the top or base, as may be most convenient, 
of the cylinder block, and an adjustable honing head is 
introduced into the required bore, and is coupled up 
to the motor spindle by а quickly-detachable shaft 
with а universal joint at each end. 

The head is adjusted to the required diameter for 
the first boring operation, the motor started up, and 
the bore traversed. The head is then opened out to 4 
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slightly larger size and the motion repeated until the 
cylinder bore is parallel and of uniform diameter. 
The head consists of a number of honing strips mounted 
circumferentially with their axes vertical. Each strip 
is carried in a holder with two pins projecting from the 
back, the tips of the pins making contact with two 
central cones. The latter can be moved axially by 
turning the central screwed spindle on which they are 
mounted, and, in effect, wedge out the honing strips 
to the required diameter. Тһе central spindle is pro- 
vided with а micrometer head for exact adjustment. 
At а recent demonstration of this machine, а worn 
Fiat cylinder block was dealt with, only the two centre 
cylinders being reconditioned at the time. Pre- 
liminary measurements carried out by Mr. Geo. W. 
Watson, Past-President of the Institution of Auto- 
mobile Engineers, showed that these two cylinders 
were three-thousandths of an inch out of parallel 
the one with the other, both cylinders having two- 
thousandths of an inch taper. One of the two cylinders 
was two-thousandths of an inch oval and was also 
scored, while the other was three-thousandths of an 
inch oval. The two cylinders were honed on the ma- 
chine in rather under an hour, and were found by Mr. 
Watson to be within the normal limits of accuracy on 
completion. The scoring had been entirely eliminated. 


THE LATE МЕ. С. CHALMERS. 


WE regret to note the death, on February 4 last, 
at a nursing home in London, of Mr. George Chalmers, 
late general manager in Brazil, of the St. John del 
Rey gold mines, State of Minas Geraes. The last 
surviving son of the late Captain John Chalmers, oi 
Southcliff, Lyme Regis, Dorset, Mr. George Chalmers 
was born on January 17,1857. He received his general 
education at Trinity Church School, Chelmsford, and, 
in 1875, entered upon a three years’ engineering course 
at King's College, London. The years from 1879 to 1882 
were spent in obtaining practical training at the Hayle 
Foundry, Cornwall, of Messrs. Harvey and Company. 
During this period, he was engaged on work in con- 
nection with the erection of pumping machinery for 
Cornish mines, and for the nae of the Severn 
Tunnel, then under construction. Upon completing 
his training, the young engineer was, for a short time, 
employed in the office of the chief engineer of the 
Brentford Gas Company. Mr. Chalmers’ long associa- 
tion with the St. John del Rey Mining Company, 
Limited, which association lasted for upwards of 
forty years, began in 1884, when he was appointed 


superintending engineer and representative in Brazil 
of the company. 


‚ Mr. Chalmera’ first important work was in connec- 
tion with the reconstruction of the Morro Velho Mine, 
"s walls of which had caved in, in 1886. He brought 
хыз в scheme for re-opening the mine and working 
the lode at a depth of 900 ft. Не was responsible for 
the plans for supplying water under pressure to the mine 
ог use in connection with hydraulic pumping machinery 
n hy draulically-driven winding engines. He alsointro- 
pees dismond-drill tapping appliances for unwatering 
b mine, which was eventually re-opened and worked 
i means of two shafts, each 2,292 ft. deep. During 
е years which followed, he drew up designs for gold- 
extracting plant and for winding and other mining 
ш, ‚ He prepared plans and designs for eight 
ydro-electric power stations, and superintended their 
construction ; these have now been used for many 
Чаш, d supplying power to the mines. Mr. Chalmers 
Ши ыр a for the construction of an electric 
do |, в connecting Morro Velho with the Central 
pase 21 Сау ; this highway is over 9 kilometres in 
091 за: traverses mountainous country. Of late 
dd e had been working upon а scheme for cooling 
da Img the mine atmosphere. The importance 
it AMOR of this nature will be realised when 
855 м that. the Morro Velho mine is 
the Sr epth, it being the deepest gold mine in 
ка: ii 5. тау be of interest to note that the 
d > Mr St. John del Rey Company during 1920, 
chiefly | at over 384.000/., this being derived 
1 rom the Morro Velho mine. Furthermore. 
Mors ез constitute the chief support of the town of 
ү о Velho, Which has a population of 15,000 persons. 
1 retired some three years ago, and was 
continued у his son, Mr. А. С. N. Chalmers. He 
0 to live in Brazil, however, and was appointed 
m ant to the company he had served actively for 
0 years. Latterly, he had spent some months 
dns year in England, and, in the early part of 
79 of the present year, he embarked for this 
ime гу. He had suffered from heart trouble for some 
mal s and was taken ill on the voyage. Оп 
ii E on January 24 last, he was taken sfraight 
diei rsing home, апа, аз we have stated previously, 
umbed оп February 4. Mr. Chalmers became ап 

an i Member of the Institution of Civil Engineers 
ship em ber 5, 1893, and was elected to full member- 
P on December 18, 1917. Не was also, for many 
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years, a member of the Institution of Mining Engineers, 
and was elected to membership of the American 
Institute of Mining and Metallurgical Engineers in 
1892. He became a Fellow of the Royal Society of 
Arts in 1897. 


THE LATE PROFESSOR H. A. 
LORENTZ. 


WirH Professor H. А. Lorentz, who died peacefully, 
in his 74th year, at Haarlem, on February 4, has 
passed away one of the leading mathematical physicists 
of an age which remains rich in eminent physicists. 
He had а remarkable grasp of the essentials of a problem. 
and was aided in its concise and lucid exposition by lin- 
guistic gifts which enabled him to lecture and to write 
in English, French and German, as well as in his native 
Dutch. His papers were presented to the Amsterdam 
Academy, the Archives Néerlandaises, of Haarlem, 
the Royal Society and various continental societies 
and journals. 

Born аб Arnhem, on the Rhine, the chief town of 
the Netherlands Province of Gelderland, on July 18, 
1853, Hendrik Antoon Lorentz went from school to the 
University of Leiden, took his degree there in 1876, 
taught science for three years in an Arnhem school, and 
was appointed full ordinary professor of mathematical 
physics at Leiden in 1878, though only 25 years of age. 
When he retired under the age limit, in 1923, after hold- 
ing this chair for 45 years, he retained the status of an 
honorary professor and continued to lecture at Leiden, 
while accepting the direction of research at the Teyler 
Institute of Haarlem. 

When he wrote his doctorial thesis on the 
reflection and refraction of light, in 1878, light, with 
heat, electricity апа mechanics, was one of the chief 
divisions of physical science. In the expansion of 
ора science into Ше all-embracing modern domain 
of radiations, Lorentz took so prominent а share that, 
writing at a time when Lorentz's retirement was 
approaching, Sir Joseph Larmor remarked that а 
survey of Lorentz's activities was а liberal education 
in the history of physical science for the past 
half-century. His thesis was soon followed by 
papers on the transmission of waves through metals, 
and on magnetism and light. His Theory of Electrical 
and Optical Phenomena, of 1892 and 1895 (in French 
and German), was based on an electrodynamic con- 
ception of the constitution of matter, and foreshadowed 
the relativity principle. Einstein was later, for a time, 
one of his colleagues at Leiden, and in some papers 
Lorentz was joint author with Einstein and Minkowski, 
who first developed the space-time conception. A 
summary of Einstein’s Relativity was published by 
Lorentz in 1920. Before that he had written on 
thermo-dynamics, on visible and invisible movements, 
and on the theory of electrons, іп 1909; the last- 
mentioned paper was based upon а series of lectures 
given in Columbia College, New York. Two of his 
later masterly summaries, which took him to many 
seats of learning, were noticed in our columns. Dis- 
coursing on radiations at the Royal Institution (see 
ENGINEERING, June 8, 1923, page 718), Lorentz charac- 
terised as hopeless the case of the Neo-Newtonian who 
knew only classical mechanics, but who would find а 
way of escape іп the mechanics of relativity. His 
May lecture, of 1925, to the Institute of Metals (Ехат- 
NEERING, May 22, 1925, page 625), dealt with the 
motion of electricity in metals, concluding with the 
remarkable researches on super-conductivity at very 
low temperatures, conducted also at Leiden by Kamer- 
lingh Onnes, who died soon afterwards, in February, 
1926. Lorentz's name is associated, jointly with that 
of Ludwig Lorenz, who died in Denmark, in 1891, 
in the formula for the Lorenz-Lorentz refractive 
equivalent, and with the contraction of bodies in 
moving through the ether, as explaining the famous 
Michelson-Morley experiment. Lorentz's university 
lectures on theoretical physics have been published, 
under his supervision, since 1919. 

Of the many honours conferred upon him, we mention 
that the German physicists published а Lorentz 
Festschrift іп 1900, on the occasion of the jubilee of his 
doctorate, and that the Royal Society. which had elected 
him & Foreign Member, awarded him the Rumford 
Medal іп 1908, and the Copley Medal in 1918. 


RECENT APPLICATIONS OF X-RAYS. 


IN а lecture delivered at the recent Physical and 
Optical Societies! Exhibition, Mr. V. E. A. Pullin 
reviewed the X-ray work of the Woolwich Research 
Department. The work, he stated, had been started 
earlv in the war, in connection with the discovery of 
defecta in shell bases. This work developed into a 
general research into methods of constructing the 
X-ray apparatus which should be portable. robust, safe 
and convenient, for rapid routine tests by workmen. 
By 1917 the rays could penetrate 1 in. of steel, and 
even at present the penetration did not exceed 4} in. of 
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steel, though much higher values were often claimed. 
The set for 200,000 volts, complete with transformer 
and mechanical rectifiers, weighed 2 tons, and w 
protected by lead { in. thick, or by wood lined with 
lead. Тће study of welds had shown that the rays could 
indicate the reduction of strength, which in а poor weld 
might amount to 10 per cent. and 15 рег cent. Brass 
fuses were tested at the rate of 500 per hour by being 
suspended on & rack encircling the bulb. In blank 
cartridges live detonators had sometimes been dis- 
covered; cartridges had been tested at the rate of 
20,000 per hour. Ахјев for gun carriages, tyres and 
gun barrels were being examined during the course of 
their manufacture. "The distribution of glue in jointe 
was studied by comparison with glue mixed with com- 
pounds of heavy metals. Transformer coils were 
examined before assembling, and they had obtained а 
good radiograph of an X-ray bulb through 5 mm. of lead. 

The most powerful bulbs at Woolwich worked at 
300,000 volts, and the question had arisen whether much 
would be gained by higher penetration, because the 
scattering increased with the penetration. Of 300,000- 
volt X-rays only one part in 5,000 reached the film 
through 3 in. of steel, and those rays were partly 
scattered ; yet the photographs showed useful contrast. 
The fogging of the plate by scattered rays could be 
greatly reduced by directing the pencil through cylinders 
oflead. They had found that scattering did not matter 
much for short exposures, but that for long exposures 
the use of diaphragms was necessary. Fortunately, the 
scattering did not spread far away from the axis of 
the rays in thick specimens. 


THE S.S. ‘CITY OF ROUBAIX.” 


THE single-screw cargo steamer City of Roubaix, 
which underwent successful sea trials off the Tyne, 
on January 31, last, embodies many features of interest 
to marine engineers. Built for Меввгв. Ellerman Lines, 
Limited, by Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, Wallsend-on-Tyne, the vessel 
is destined to be employed in the Far Eastern апа 
Australian trades. Тһе City of Roubaix is one of 
three high-speed cargo liners, which Messrs. Ellerman 
Lines have ordered for the purpose of comparing the 
performances of reciprocating engines, turbines, and 
Diesel engines, the object being to determine the most 
economical method of marine propulsion. Тһе first 
vessel to be completed was the City of Canberra, which 
was launched by Messrs. William Gray and Company, 
Limited, at West Hartlepool, early in October last. 
The propelling machinery, in this case, comprises 
balanced, quadruple-expansion type reciprocating 
engines. The third ship, the City of Lille, will be 
propelled by Diesel engines; she is at present under 
construction at the Clydeholm Yard of Messrs. Barclay, 
Curle and Company, Limited, Whiteinch, Glasgow. 


The propelling machinery of the City of Roubaix, 


which has been constructed by Messrs. the Wallsend 
Slipway and Engineering Company, Limited, Wall- 
send-on-Tyne, consists of Parsons’ impulse reaction- 
type turbines, arranged in three stages, and operating 
through single-reduction gears. Steam at the high 
pressure of 300 lb. per square inch, is supplied by four 
main boilers. Howden-Ljungström ап pre-heaters 
are installed, and superheaters, from which а superheat 
of 175 deg. F., can be obtained, are provided. In 
addition to the usual coal-burning installation, the 
boilers are fitted with equipment for burning oil 
fuel if required. The vessel has a deadweight carrying 
capacity of 10,710 tons, and her hull dimensions are 
almost identical with those of the City of Canberra, 
a brief description of which appeared on page 37 of 
our issue of January 13 last. ОП fuel is carried in the 
double bottom and in special deep tanks, the piping 
from which is led through а duct keel. Comfortable 
accommodation for a limited number of passengers is 
provided. | 


Влимлу ROLLING Stock FoR Сима. — The adminis- 
tration of the Mukden-Hailung Railway, Manchuria, has 
ordered 20 passenger coaches from Belgium and 70 
freight cars from the United States. The rolling stock 
is to be delivered during March next. 

SUBMARINES FOR THE British Navy.— We understand 
that contracts for the construction of four additional sub. 
marines of the “O” class have just beeni placed with 
Messrs. Vickers-Armstrong. Limited, Barrow-in.Furness, 
and for another boat of the same class with Messrs. 
Cammell Laird and Co., Limited, Birkenhead: a sixth 
boat is to be laid down at Chatham. These vessels were 
provided for in the 1927 Estimates, and are additional to 
those of the previous year’s programme, of which three 
are already building by Messrs. Vickers-Armstrong, 
Limited, at Barrow, and two by Messrs. William Beard- 
more and Company, Limited, at Dalmuir. It will be 
remembered that the first vessel of this class, the Oberon, 
was completed at Chatham last year, and another one, 
the Odin, is already under construction at that vard. 
The Oberon has а surface displacement of 1,345 tong 
and a submerged displacement of 1,750 tons. 
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€ ADDRESSING а meeting of the International Labour 

Organisation at Geneva, on Thursday last week, Mr. 
Betterton, Parliamentary Secretary to the British 
Ministry of Labour, said that it was a matter of general 
knowledge that the Washington Hours' Convention, 
adopted almost unanimously in 1920, had since failed to 
find anything like a subetantial measure of acceptance 
from the members of the International Labour Organi- 
sation. Тһе reeponsibility for this failure had fre. 
quently been laid upon the chief industrial Powers of 
Europe, all of whom had been told that the smaller 
Powers were willing апа anxious to ratify, if their 
competitors would give а lead. But it would have been 
almost a miracle if the discussions at Washington, 
hampered by lack of time and by the short post-War 
experience of reduced working hours, had resulted in 
an instrument adapted to the complicated conditions of 
modern industrial life. The needs of the different 
industries were varied, and, though they were by no 
means inconsistent with the maintenance of the great 
principles in question, the Convention had failed to 
foresee them or to take them into account. 


Mr. Betterton suggested that, in these circumstances, 
the sensible course would be to look for a solution in the 
framing of a new text, rather than in further attempts 
to settle this vital question on the basis of an old text, 
overladen with a mass of clauses and interpretations. 
The British Government’s intention was, he said, to 
work towards a Convention, which, while adhering to 
the principles of the Washington Draft Convention, 
would be free from the difficulties encountered in that 
Draft. They, therefore, hoped that the Governing 
Body of the International Labour Organization would 
decide there and now to place the question of the 
revision of the Washington Convention on the agenda 
of the 1929 Labour Conference, and, secondly, that the 
International Labour Office would forthwith prepare a 
draft on the working of the Convention to be submitted 
to the next session of the Governing Body in April. 


After considerable discussion, M. Piquenard (France) 
proposed that the placing of the revision of the Washing- 
ton Convention on the agenda of the 1929 Conference 
should not be decided at once, but that it should be 

ut on the agenda of the April meeting of the Governing 
у. Mr. Betterton, who said that he had been 
impressed by the arguments of certain speakers, sup- 
ported the resolution. On the following day, two 
resolutions were passed. One of these was to the 
effect that the Standing Orders Committee should put 
before the Governing Body, at its next meeting in April, 
the proposed procedure for the revision of conventions, 
and the second that the April meeting of the Governing 
Body should determine whether there should be placed 
on the agenda of the 1929 International Labour Con- 
ference, the revision of the Washington Eight Hours’ 
Convention as proposed by Great Britain. It was made 
tolerably clear, however, that the workers’ delegates 
will strongly oppose any revision of the Convention. 


The joint conference held in Manchester on Friday 
last week to discuss ways and means of improving 
the economic state of the cotton industry, broke down 
on the questions of wages and working hours. The 
proposals of the employers’ organisations included, it 
will be recalled, a 124 per cent. reduction of wages 
and an increase of working hours from 48 to 52} per 
week. The representatives of the operatives made 
it plain from the beginning that they would not 
discuss either of these proposals. At Friday’s meeting, 
after a long discussion, the employers submitted the 
following memorandum for the consideration of the 
workers’ representatives :—'' The questions of wages 
апа hours are two pointe which the employers and 
operatives can alone settle between themselves, and 
we cannot therefore agree to eliminate them from any 
joint discussion. The fact that you agree to discuss 
these points does not of itself commit your organisa- 
tions to either & reduction of wages or an increase of 
hours. We therefore desire to know whether in these 
cireumstances you are prepared to proceed with the 
conference to discuss the whole of the recommendations 
contained in the reports of the respective employers' 
organisations.” 


The operatives’ leaders replied as follows :—“ We 
are not prepared to discuss any question involving 
either reduced wages or increased hours, but we 
are prepared to co-operate in other directions suggested 
in your reports. We are still of the opinion that all 
the facts, with regard to costs of production, can be 
best brought out by a statutory committee appointed 
by the Government.” To that the employers replied :— 
“We deeply regret to receive your reply to our 
memorandum. We believe that our statement pro- 
vided a way out of the difficulties which you stated 
you were faced with. Your refusal to discuss the 
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question of increased hours and reduced wages makes 
it impossible for this conference to examine their 
effect upon the costs of production, and, as you are 
not prepared to consider every item of the reports 
for which this conference was called, we conclude that 
your last note brings the conference to an епа." 


Іп а circular reviewing the work of the unions 
since the end of 1925, issued by the Russian Central 
Council of Trade Unions, the expenses of administration 
are held to be increasing too rapidly. While the 
membership, it is stated, has increased by 44-2 per 
cent. in two years, the salaries of officials have in- 
creased by 108 per cent., so that the cost per member 
of the salaries of trade union officials has grown by 
40 per cent. Office expenses have expanded by 25 per 
cent. per member. This enormous increase in purely 
administrative expenses reduces the amount devoted 
to the direct needs of the members by way of cultural 
propaganda funds, unemployment funds, &c. While 
36,000,000 roubles were devoted to administrative 
expenses, only 25,000,000 went to the funds. The 
Central Council recommends the unions to carry out 
a reduction in the number of officials and a simpli- 
fication of the system of administration. While 
remarking that the number of embezzlements has 
been considerably reduced, the Council reminds the 
unions that they should not relax their vigilance, 
since the misappropriation of trade union funds is 
being carried out in more ingenious ways under cover 
of protection, and affecting considerable sums. The 
books of the organisations are alleged to be often 
badly kept. Transfers from one account to another 
are made without any real necessity, resulting in 
considerable differences between budgetary provisions 
and operations actually carried out. The amounts 
of receipts and expenditures are often cleverly increased 
or decreased, to facilitate the balancing of budgets. 


A feature of the Liberal Party’s industrial programme, 
outlined in the recently-published book “ Britain’s 
Industrial Future," is protection for the public against 
interruptions of essential services. The ultimate 
right to strike or to lock out would not be impaired, 
it is stated. The essential services would be scheduled 
by a Ministry of Industry, superseding the Ministry 
of Labour, which would request the various parties 
in every scheduled industry to submit a scheme 
providing a satisfactory system of negotiation, and 
adequate guarantees for its full utilisation. No strike 
or lock-out would be valid until the report of an in- 
quiry into its cause or causes was available. 


The Ministry of Labour states that on January 30, 
1928, the number of unemployed persons on the registers 
of Employment Exchanges in Great Britain was 
1,168,900, of whom 838,300 were wholly unemployed, 
265,100 temporarily stopped, and 65,500 persons 
normally in casual employment. Of the total number, 
926,100 were men, 40,300 boys, 164,100 women, and 
38,400 girls. The number of unemployed persons on 
January 23, 1928, was 1,178,750, of whom 839,615 
were wholly unemployed, 275,943 temporarily stopped, 
and 63,192 persons normally in casual employment ; 
932,631 were men, 41,078 boys, 167,182 women, and 
37,859 girls. On January 31, 1927, the number of 
unemployed persons was 1,331,543, of whom 1,050,127 
were men, 38,163 boys, 202,968 women, and 40,285 


girls. 


Seas at the annual conference in London, last 
week-end, of the National Federation of Professional 
Workers, Mr. G. Latham, the president, said that, 
while he welcomed the efforts towards industrial 
peace, he realised that it could not be secured во long 
аз the elements of conflict were allowed to remain. 
There had been a frank recognition on the part of the 
largest employers of the rights of the workers, not 
only so far as their trade union organisation was 
concerned, but to have information and to be consulted 
in regard to the conditions of industry. While 
employers apparently were prepared to take that 
step so far as manual workers were concerned, there 
was still in many quarters an indisposition to recognise 
as frankly the rights of the non-manual workers. 


The Australian industria] mission, which visited the 
United States last year, has issued а majority report 
and a minority report, representing the views of the 
employers and the workers respectively. The majority 
report states that the efforts of employers in that country 
to understand the requirements of their workers, and 
the readiness of the workers to grasp the idea that 
the interests of both are identical, are very pronounced. 
The management of undertakings aims at collecting 
& good working force, giving it the opportunity of 
earning good wages, keeping it working steadily and 
continuously, gaining its confidence, and keeping 
faith with it. The attitude of organised labour towards 
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scientific management was found to be one of broad- 
minded enquiry and experiment. 


The minority report attributes the industrial pros- 
perity of the United States to superior equipment and 
efficient management. It denies that American 
methods of mass production could be introduced in 
Australia, and states that the piece-work system used 
in the United States could not be generally applied in 
Australia until the population or volume of production 
justified the installation of equipment and efficient 
management such as prevail in the United States at 
present. Collective bargaining, it is stated, has no 
place in the United States, since a large part of the 
unskilled labour is unorganised. The company unions 
existing in many factories are said to have been estab- 
lished for the purpose of preventing the development 
of trade unionism. Finally, the report points out, 
wages in the United States are not determined by 
reference to the cost of living. 


Industrial News, a publication circulated by the 
General Council of the Trades Union Congress, has an 
interesting article this week on the report of the 
Liberal Industrial Inquiry. In the course of it, the 
writer says that workers control is quite clearly a 
stumbling block in the minds of the compilers of the 
report. The report asserts, it is claimed, “ almost 
without qualification, the doctrine of ‘ managerial 
rights’ to which Sir Allan Smith attaches so much 
importance; the machinery of organised co-operation 
which the Liberal party would approve if this report 
was accepted is the machinery which will not impair 
the ‘necessary authority and prerogatives of man- 
agement.’ One looks in vain through its pages for any 
evidence that its authors have realised the real 
meaning of the trade unions’ claim for recognition 
in the sphere of industrial administration. What is 
called in the United States union management co- 
operation is not even glanced at; the immense possi- 
bilities of using the authority and discipline of the 
trade unions for the promotion of great efficiency, 
stability and improvement of standards in industry, 
do not appear to have struck the imagination of its 
compilers." 


“ Another illustration of the failure of this industrial 
inquiry to get to grips with the fundamental problem 
of economic re-organisation may be found," the writer 
goes оп to вау, “іп the proposals for getting the owper- 
ship of capital into many hands, not into few, and 
particularly into the hands of industrial wage earners. 
The report perpetrates," he says, '' а clever but quite 
misleading distinction between popular ownership and 
public ownership. The argument is used to sustain 
а plea for the promotion of ‘ employee share-holding ' 
schemes. But there is nothing in the report to show 
that its authors have examined the effects of such 
schemes as a method of promoting in industry an 
effective partnership of the organised workers, or have 
appreciated the bearing of these schemes upon the 
workers’ own organisations. The extent to which 
profit-sharing and employee share-holding schemes 
have been used as a sort of antidote to trade unionism 
by employers, who will do anything rather than admit 
the trade unions’ challenge of their autocratic control 
of industry, requires to be emphasised. It is not even 
hinted at in this report.” 


At a conference, on Saturday last, of the London and 
Southern Counties Division of the Independent Labour 
Party, an emergency resolution was proposed by the 
Divisional Council declaring that there should be no 
agreement at the Industrial Peace Conference that 
did not provide an immediate improvement in the 
workers’ standard of life, advance their status in 
industry, and facilitate the transition to social owner- 
ship with workers’ control.” The resolution was 
opposed by some speakers on the ground that the 
General Council of the Trades Union Congress had no 
mandate to enter into the conference, and that the 
“ Mond group” was not representative of organised 
capital. The resolution was defeated by 40 votes 
to l7. 


The Sydney correspondent of The Times states that 
on Monday, Mr. Bruce, the Commonwealth Prime 
Minister, in an address to the Sydney Constitutional 
Club, declared that if organised industry were prepared 
to bring about а conference of the saner elements on 
both sides he would stand aside, but if it desired him 
to call a conference he certainly would do so. It 
might be, he said, that the most practicable method 
of approaching the problem would be first to endeavour 
to bring the two sides together in key industries. 
rather than immediately to proceed to а conference of 
employers and employed as а whole. Тһе wisdom 
of this course would be a matter for the conference he 
had suggested. 
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132,000-VOLT CABLE DESIGN. 


Four papers on the development of the oil-filled 
type of 132,000-volt cable, which has recently been 
installed at Chicago and New York, were presented at 
the regional meeting of the American Institute of 
Electrical Engineers, held in Chicago at the end of 
November, 1927. Owing to the courtesy of the Papers 
Committee of the Institute we have received copies 
of these communications, from which the following 
information is taken. 

In the first paper, Mr. P. Torchio points out that it 
has been impossible to connect high-tension transmis- 
sion lines, working at pressures up to 220,000 volts, 
direct to the sub-stations in densely populated centres, 
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and intermediate stations on the outskirts have there- 
fore been necessary to step down the voltages so that 
underground transmission could be used. One of the 
principal reasons for employing the new cables has been 
to do away with these intermediate sub-stations, by 
bringing the higher voltages directly to the ultimate 
distributing centres, and thus effecting financial savings 
and ensuring increased efficiency and better regulation. 
_ The theory and design of the cable are dealt with 
Ш а second paper by Mr. L. Emanueli, who recalls the 
fact that two of the principal reasons for the failure 
of high-tension cables are the occlusion of gas bubbles 
n the dielectric during manufacture, and the “ breath. 
Ing which occurs during operation, with the consequent 
formation of voids, These drawbacks would have pre- 
vented the design of a successful 132,000-volt cable of 
the usual type, and it was to overcome them that the 
oil-filled cable was made. 
The principle of this cable is very simple. It consists 
in connecting the dielectric to а reservoir, which will 
receive the oil forced out during the thermal expansion 
15 return to the cable during contraction. To до 
this there must be а passage inside the cables connect - 
TÉ the reservoir with every point of the dielectric. 
his càn be effected by stranding the copper wires 
round a metal spiral, во as to leave a central passage, 
as shown in Fig. 1, or by shaping the lead sheath to 
б several longitudinal paths, as shown in Fig. 2. 
5 on the type of cable illustrated in Fig. 1 give 
cabi r results, as regards life, than those on an ordinary 
€ while the breakdown voltage increases as time 
goes on and the instantaneous breakdown voltage is 
equal to, if not greater than, that on cables of the usual 


design. This allows the operating gradient of the cable 
to be increased and permits the employment of only a 
small thickness of insulation. The cable has the further 
advantage of having much lower dielectric losses at 
high temperatures, it being possible to use a very fluid 
oil with low power factor, since the risk of oil migration 
is avoided. The electrical problem of a 132,000-volt 
cable is therefore satisfactorily solved, but several 
mechanical problems remain to be studied, especially 
where lines are long and the differences in level con- 
siderable. 

The first problem was to determine the most suitable 
dimensions for the hollow central passage, as a function 
of the viscosity of the oil and the length and profile of 
the line. Otherwise an excessive pressure may occur 


Fig. 5. FEEDING TANK. 
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іп the cable when а sudden load comes оп, ог 
empty spaces may occur during cooling. А simple 
calculation shows that it is impossible to feed long 
lengths of cable from a single point, owing to the 
pressure drop in the oil. They must, therefore, be 
divided into & certain number of isolated sections, each 
separately fed. Тһе length of each section is deter. 
mined by the condition that the oil-pressure during 
the cooling period must never be allowed to drop below 
that of the atmosphere. Curves can be plotted showing 
the static oil-pressure at any point and also indicating 
where, owing to the profile, this pressure will fall 
below the prescribed value. In such cases, it is neces- 
sary to arrange for а second supply of oil, from special 
tanks called pressure tanks, at the lower end of the 
section. These tanks contain а certain number of air- 
tight cells, with collapsible walls, full of gas which, 
owing to the position of the tank at the lower end of the 
cable, is subjected to the pressure corresponding to the 
static head of oil in the other reservoir. Ав the cable 
cools this pressure drops. so that the gas expands and 
forces oil out into the cable. The latter is, therefore, 
fed from both ends. 

If the line is designed so that the pressure never falls 
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can be considered as proportional to the flow. The 
variations in temperature in the cable due to load 
variations are of much greater importance than those 
due to variations in the temperature of the surrounding 
medium, and the dimensions of the cable were calculated 
on this basis. The maximum temperature variation 
of the cable and the flow of the oil, under conditions of 
minimum winter temperature and maximum viscosity, 
give the length of each section for 8 certain dia- 
meter of the central passage. Ав shown in Fig. 4, 
each section of the line consists of two stop joints 
which close the central oil passage in such а way that 
the oil of one section has no connection with the oil of 
the next, of one set of feeding tanks, which supply 
oil to the cables, and, in certain special conditions, 


Fig.7. STOP JOINT. 
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of а pressure tank which supplements the ой supply. 
The cables that have recently been installed in New 
York and Chicago are similar.* Тһе conductors are 
made up of two layers of copper wires, each 2-6 mm. 
in diameter, stranded over a spiral of hard-drawn copper 
so as to reduce the oil friction. Тһе spiral, shown in 
Fig. 3, which is made up of а specially shaped copper 
tape so as to give the required mechanical strength, 
was adopted as the result of experiments made on the 
effect of а metal spiral inside the tube. Тһе clear 
diameter inside the spiral is 0-75 in., and the inside 
diameter of the first layer of copper wires 0:85 in. 
The outside diameter of the copper is 1:22 in., while 
the insulation, which is made up of three different 
grades of wood.pulp paper, is 33 in. thick. А 
mineral oil, a little more viscous than that used in 
transformers, is employed for impregnating the 
cable. To avoid the possibility of temperature 
variations during transport causing deformation of 
the lead sheath, the oil was removed after the cable 
had been tested at the factory. Immediately after the 
high-voltage test, an ionisation test, and a special test 
to determine the quantity of free gas inside the cable 
were made. А reinforcing armouring, made from hard- 
drawn copper pipe, was wrapped over the first lead 
sheath between two layers of impregnated paper. 
Over this armour & second lead sheath was applied to 
protect the copper pipe from chemical action and 
to give а smooth surface while pulling into the ducts. 
This reinforcement was necessary because the cable is 
continuously subjected to а hydrostatic pressure due 
to а head of 105 ft. of oil and even a thick lead sheath 
would not be able to withstand it. А comparison of the 
mechanical impregnation test and the electrical test 
gave the important result that the part of the power 
factor corresponding to the ionisation is proportional 


below that of the atmosphere, the pressure will increase | to the volume of the gas in the cable. 


to about double the hvdrostatic head during the heating 
period, while, within the limits of the probable viscosity 
of the oil and the resistance to flow, the drop of pressure 


The principal requisites of the oil tanks are that the 


* See ENGINEERING, vol. cxxiv, pages 172 and 333. 
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oil should always ђе at practically atmospherio pressure 
independently of the volume present, and should not be 
іп contact with the surrounding air. Fig. 5 shows the 
type of feed tank used. It consists of seven separate 
cells with collapsible walls, 1, which are connected in 
_ parallel to a common manifold, 2. Each cell is made 
up of a ring, 3, on which two corrugated diaphragms, 
1, are soldered and kept in place by a ring 4. The 
corrugation allows the plates to move under expansion 
or contraction. Each section of cable is fed by two 
or more of these tanks in parallel. A section of the 
pressure tank is given in Fig. 6. It consists of a 
number of collapsible air-tight cells, 3, filled with gas and 
separated by heavy plates, 5, contained in the tank 2, 
which is filled up with oil. The outside tank, 1, is 


Fig. б. PIRELLI 


9.9. GENERAL 
TERMINAL d 


ELECTRIC TERMINAL 


№ У та 


а 2А t 
Е | 


ИР ФЕ РРА. 


2777, 


ЭМР? 


РУ РАР РА 


P, | 
~ 
N 
г N 
E * 
» 
^2 2 
( ; N 
‚ ~ 
Е М 
ҒА y 
ка я 
te ` 
^ N 
AY 
A. р 
. - 
„ WE 
м. К 
тел К 
— у 
М. К 
. N 
« N 
.. N 
„ d А 
NS 
M 
А 
"ar 


| 
T 
ni 
, 
ГА 
| 


2 
g 
2 
4 
2 
í 
Й 
> 
4 
> 
2 
? 
2 
2 
” 
; 
% 
РА 
% 
“7 
Й 
” 


| у 
a 
II 


EN 


able to withstand the maximum pressure of the ой 
during expansion. Each cell is air-tight and is filled 
with an inert gas. Тһе stop joint, Fig. 7, consists of 
& cylindrical tank, 1, filled with oil and containing two 
porcelain terminals, 3. The cables of each section 
terminate in these potheads, which are electrically 
connected at the lower part. Тһе outer tank has а 
lining, 5, hermetically sealed to the upper cover, 6. 
The upper ends of the insulators are cemented to the 
cover and are provided, at the lower end, with two 
cemented metal сарв, 7. The two caps are electrically 
connected by a flexible lead, 4, and have а set of brushes, 
8, inside them, with which contact is made by the con- 
nector, 9, the latter being soldered to the cables. Тһе 
two lower caps and the connection, 4, are screened by & 
metal box, 11, so as to give а good distribution of the 
electric field. For the same reason, electrostatic controls, 
12, are provided at the upper ends of the insulators. 
The metal screen, 11, is reinforced electrically with paper 
wrappings, 18, and the discharge path is protected by 
insulating barriers, 19. The two cables, after being 
reinforced on site with paper wrappings, 10, and 
provided with electrostatic controls, 13, are slipped 
inside the insulators, so that their connector, 9, is 
wedged between the brushes, 8, and the lead sheath of 
the cable is soldered to the cover by metal sleeves, 14. 
The only wiped joints that have to be made on site are 
those at 15. The oil is fed into the cables through 
& pipe, 16. The oil chamber, 2, is connected, through 
the pipe, 17, to the terminal at the higher pressure, во 
that the oil is always at the same or higher pressure 
than that inside each of the insulators, and the 
porcelain is subjected only to compression. 

Figs. 8 and 9 show the pothead insulators developed 
by the Pirelli Company and the General Electric 
Company of America, respectively. They are essenti- 
ally of the same type. The upper connection, 1, is 
provided with suitable openings, 2, for the oil passage, 
and the bottom connections, 3, are for the connections 
of the pipes to the reservoirs. The Pirelli terminal is 
made up of two porcelain insulators, a plain one inside, 
4, which ensures the oil-tightness of the system, 
and one outside, made up of several elements with 
petticoats, which provide an extended longitudinal path 
for surface leakage. The space between the two insula- 
tors is filled with compound, 6, which acts as a cushion 
against mechanical stress. In both types of pothead, 
the cables are reinforced with insulation wrappings, 7, 
and the stresses are relieved by electrostatic controls. 


The third paper, by Mr. W. S. Clark, briefly describes 
the manufacture, inspection and testing of the cable, 
but the principal points covered in it have already 
been dealt with, or are reviewed in the fourth paper, 
on the installation of the cable, by Messrs. A. H. 
Kehoe, C. H. Shaw, J. B. Noe and D. W. Roper, 
to which we shall now turn. 

In New York, the cable runs from the Hell Gate 
generating station of the Edison United Company to 
the Dunwoodie distributing station in Westchester 
County, a distance of about 12 miles. In Chicago, the 
132,000-volt feeder runs from the North-West Station 
of the Commonwealth Edison Company for about six 
miles in a northward direction to а point where it 
joins an overhead line, which continues northward to 


Fig. 10. PROFILES OF 132 KV. CABLE ROUTES. 
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applied as а lubricant by а series of flexible discs 
secured to а chain. Specially designed pulling eyes, to 
prevent the collapse of the central core, were also 
used 


While the designs of the cable manufactured at 
Milan and Schenectady, respectively, were practically 
identical, the joints differed radically, except for the 
connectors joining the hollow-core cable and con- 
tinuing the passageway for the oil. These connectors 
have a transverse hole closed by а screw in the centre, 
so that any joint, before it is insulated, can be arranged 
to communicate directly with the oil passage in the 
centre of the cable. 

The chief characteristic of the Pirelli joint is that 
the insulating material is paper, which has | been 
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the Waukegan Station of the Public Service Company 
of Northern Illinois. It, therefore, transmits power in 


either direction. Fig. 10 shows the line profile in each 
case, and indicates that there is a difference in level of 
285 ft. in the case of the New York cable, compared with 
27 ft. in the Chicago cable. Figs. 11 and 12 are diagrams 
of the New York and Chicago installations, respectively. 
In New York, the southern half of the cable was made 
by the Pirelli Company and the northern half by the 
General Electric Company of America, while in Chicago 
the cables for two of the phases were supplied by the 
latter firm and for the other by the former concern. 

In both cases, the cable was drawn into ducts, 
manholes being provided for the permanent joints 
and stop joints, the dimensions of the latter, at 
Chicago, being 18 ft. long by 8 ft. by 10 ft. to facili- 
tate placing both ends of the cable in the stop-joint 
tanks. Separate manholes were provided for the 
pressure tanks, and reservoir manholes were constructed 
for the reservoir feeding tanks. These were placed at 
а sufficient elevation above the stop-joint manhole to 
give the proper head of oil for feeding into the cable 
sections. In Chicago, where the contour was flat, this 
head was secured by placing the oil reservoirs in towers 
at the end of the line and at two intermediate points. 
In New York, towers were only necessary at the ends 
of the line. 

Before the cable was pulled into the duots, special 
care was taken to see that the latter were clean and 
free from obstruction, and pulverised soapstone was 
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previously dried in the factory. This paper is 
not impregnated, but is surface-treated to reduce 
the absorption of moisture during jointing. An- 

other feature is that the original insulation of the 
cable, after it has been tapered, is covered with a thin 
oil-silk tape to prevent oil seepage between the joint 
insulation and the cable insulation proper, the object. 
being to evacuate and impregnate the insulation of the 

completed joint independently of the cable insulation. 

Aluminium shields, which control the electrical stresses, 

allow free access of the oil to the joint insulation 

and prevent the lead sleeve from collapsing during 

vacuum treatment, were applied to the finished insulated 

joint before the lead sleeve was put on. The outside 

sleeve is of lead and is reinforced with armouring. 

The length of the joint is 44 in. and its inside diameter 

6-2 in. 

In the General Electric joint, the original cable insula- 
tion was stepped to secure longitudinal dielectric strength 
and was taped by hand with prepared varnished cambric, 
which was packed under oil in sealed containers and 
flushed with а special compound during taping. 
insulation permits a slow percolation of the oil. Тһе 
joint is held concentric within the copper casing by 
the insulation cylinder and by wooden wedges. The 
tapered ends of the insulation were wrapped with 
flexible copper tape, which was connected to the lead 
sheath, thus distributing the stresses at the ends of the 
joint and preventing any stress on the thin films of oil 
between the insulation wrapped on the cable and the 
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CONSTRUCTED BY MESSRS. A. RANSOME AND CO., LIMITED, NEWARK-ON-TRENT. | 


outer casing. Тһе two parts of the copper casing, 
which telescope, were united to the cable and to each 
other by wiped joints, and were tinned, where there 
was а risk of corrosion. These casings are stiff enough 
to resist collapse and were not, therefore, reinforced in 
any way. The length of the joints is 42 in. and the 
internal diameter 6 in. 

Ап outstanding feature of both joints was the care 
taken to exclude moisture. For this purpose two elec- 
tric hot-air blowers, of the hair-dryer type, were used 
to direct a blast of hot air on to the joint from the time 
the lead sheath was removed until the sleeve had been 
replaced on the finished joint. Precautions were also 
taken to prevent dust from blowing into the manhole 
during jointing. After completion, each joint was 
tested for tightness by applying carbon-dioxide gas 
under pressure., 

The installation of the stop joints consisted in first 
lowering the joint box on to the floor of its manhole, 
after which the cable was carefully trained so as to 


leave the ends nearly perpendicular. Тһе cable ends 
were prepared as for an ordinary joint, special contact | 


terminals being sweated on to the conductors. Тһе 
protective caps were then removed from the porcelain 
tubes of the stop-joints, and the latter lifted into 
place, the cable ends being slipped into the porcelain 
tubes until they made contact with the spring terminals 
at the bottom. 
bending of the lead sheath, owing to the expansion 
and contraction of the cable. 

The oil Pipes used to connect the tanks and cables 
were of three different types: Bare lead pipe, jute- 


covered lead pipe and steel-wire armoured lead pipe, | 


15 last being used when the pipe was drawn into 
= The oil used for impregnation has a flow point 
of — 15 дер. C., and heaters have been installed on 


Озе rtions of j >) VA » , "а > ъ aps Y "(^ | ES 
po the system where the temperature Buss Ras been about 45,000: K. A: 


may fall below that figure. 

е cable was impregnated one section at а time, 
the first step being to evacuate and fill the reservoirs 
with oil, after which the cable was exhausted by 
means of pumps placed at each provisional and stop 
Joni on the section. The vacuum was maintained for 
about 12 hours to draw out any gas or surplus oil in 
the cable core. At the end of this period, tests were 

е to see whether any surplus of oil was present, which 
Would Prevent a satisfactory vacuum being maintained. 
eae was then exhausted for 36 hours, after which 
in к oil Was admitted. At the beginning of the 
ба већу of a section, oil was admitted only to 
the Dac the second phase being connected when 
Wb: was about one-third filled, i.e. from 8 to 24 
of th ater, depending on the flow of oil and the contour 

Je section. The third phase was connected when 
of уде was about one-third filled. Upon the arrival 
off ; ou at each provisional joint it was first drained 
94 Into test bottles and then allowed to pass into the 
и байта bottles, until the flow had reached а 

actory value. After the pressure of the oil had 


Special care was taken to prevent any | 


| to 98,000 kv.-a. 


become greater than that of the atmosphere, the testing 
apparatus was disconnected and the joint closed. Тһе 
rate of flow of the oil was accelerated by heating the 
conductor with low-voltage current when the tempera- 
ture was low enough to increase its viscosity unduly. 
The time for evacuating and impregnating a section was 
from four to six days. Тһе cable was then allowed to 
stand for two or three days before being given an 
impregnation test. Тһе provisional joints were then 
opened, the flow of oil stopped by inserting the screw 
in the hole of the connector, and the taping of the 
joint completed. 

Before impregnation, the Pirelli joints were treated 
by means of special electric heating pads; evacuation, 
and subsequently filling, then took place. Тһе General 
Electric joints required no heat treatment. To prevent 
induced voltages, the two lead sheaths were wiped 


| together on each side of each joint, and in Chicago the 


three cables were also solidly bonded in each manhole. 
The sheath current is about 50 per cent. of the current 
in the copper, and the sheath losses nearly equal the 
copper losses. In New York, the sheaths of the three 
cables were bonded at intervals of about 1,000 ft., and 
also on each side of each stop joint, the two bonds 
being connected. Тһе New York cable was transposed 
at eight places to balance the impedance of the phases. 
This was not necessary at Chicago, as the cable was in 
series with 30 miles of overhead line. Аз the lead 
sheaths were во thin, the cables at Chicago were covered 
with a 1-т. layer of asbestos tape, over which was the 
usual rope and cement fireproofing. At New York, 
either metal lath and cement, or asbestos netting and 
cement, was used. 

Тћеге have been no electrical troubles since the cables 
were put into operation on June 2 in Chicago, and 
August 9 in New York, and October 20, 1927, but there 
The maximum load on the 
The manufacturers 
guaranteed а maximum copper temperature of 65 deg. 


have been some oil leaks. 


C., a maximum power factor at that temperature of 
1-25 per cent., and a carrying capacity of 91,000 kv.-a. | 


The insulation of the cable actually had a power factor 
of 0-5 рег cent., which permits an increase of the rating 
Тће charging current of the line is 
2,400 kv.-a. per mile. 
usual automatic switches, and additional devices will 
be fitted to indicate oil leaks, as the life of the cable is 
short if it is not kept completely filled with oil. If 
these devices work properly, experience indicates that 
damage from oil leakage can be confined to the section 
on which the trouble occurs. 
—— азса и 


ALTITUDE RECORD FOR AEROPLANES, Subject to eon- 


firmation by the Fé lération Aeronautique Internationale, | 


world’s record for altitude was reached on 


the latest | 
Italian pilot Commencdator 


December Lp last by the 
Donati, in an acroplane fitted with a Jupiter air-cooled 
statie-radinl engine, The maximum height attained is 
11.827 m. (about 38.800 ft.). und the air tem- | 


TIE еп us 
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perature recorded at this altitude was 
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PORTABLE POWER-DRIVEN CROSS- 
CUT SAW FOR LOGS. 


Tux term portability does not always imply handi- 
ness since a machine may be portable while requiring а 
crane to lift it, but applied to the saw forming the sub- 
ject of the following comments and the accompanying 
figure, the word portable has been rightly used. Fora 
relatively powerful machine, of 2} h.p., and capable of 
cutting a log 5 ft. in diameter, it can be handled with 
remarkable ease, a valuable asset either in the timber 
yard or the lumber camp. Ав shown in the figure, it is 
mounted on wheels, which carry the greater part of its 
weight, and is moved from place to place in wheelbarrow 
fashion. This does not mean that, in transferring it 
along a log to be cut into sections transversely, it is so 
moved; as a matter of fact a novel arrangement of 
the wheels, not evident in the figure, greatly simplifies 
this operation. 

The axle is hinged on each side of the timber fram- 
ing, and is locked into one rigid piece, by means of 
draw pins, while the machine is being wheeled about. 
When the saw is placed in its cutting position, however, 
the wheels are swivelled round until the short portions of 
the axle on which they are carried are parallel to the 
framing. Their treads are then in line with one another 
and parallel to the centre line of the log, a position which 
has two marked advantages. In the first place, the wheels 
act as anchors and take the thrust of the reciprocating 
motion of the saw, and, secondly, they are in the correct 
plane when it is desired to move the saw farther along the 
log in order to make another cut, and this movement is, 
in consequence, carried out without having to turn the 
machine round. The upper end of the framing, near the 
lifting handles, of course, rests on the log, to which it is 
held by the hinged wrought-iron dog shown in the figure. 
The saw feeds by its own weight and cuts both ways. 
It can be stopped instantaneously in the event of a nail 
or similar obstruction being reached. 

The arrangement of the power unit will be clear from 
the figure without a detailed description. It may be 
a petrol, or paraffin engine, i. e., a prime mover most 
suited for forest work, or an electric motor may be 
preferred in such places as a timber yard where current 
is likely to be available. The main shaft is extended 
beyond the flywheel so that a pulley may be fitted, 
if required, from which to drive any other small 
machine. The saw is worked from a crank on a 
secondary chain-driven shaft, and has a stroke of 14 in. 
It is clamped to a crosshead sliding upon two round 
bars, comprising the swinging saw frame, and is steadied 
by two guides. One of these is carried on the saw 
frame and is therefore always in position, but the other, 
carried at the end of a hinged arm, ceases to function 
when the saw is well into the cut. The saw frame is 
supported by a catch during transport. The whole 
machine weighs 6 cwts. 3 qrs., and is now being placed 
on the market by Messrs. A. Ransome and Company, 
Limited, Newark-on-Trent. 


THE CONSTITUTION OF ALLOYS OF 
ALUMINIUM WITH SILICON AND 
IRON.* 


Ву А. С. С. Gwyer, B.Sc., Ph.D., and Н. W. L. 
PHILLIPS B. A., A. I. C. 


AN account of the constitution of certain of the 
binary and ternary alloys of aluminium with silicon 
and iron has been published by Rosenhain, Archbutt 
and Напзоп,? but deals exclusively with equilibrium 
conditions. From time to time certain anomalous 
results have been obtained by the authors in their 
work on aluminium of ordinary commercial purity, 
and these have led to the conclusion that aluminium 
as cast and as worked is not in structural equilibrium. 
It was, therefore, decided to investigate the conditions 
and limits of composition determining the appearance 
of the various constituents, with a view to elucidating 
any structural changes taking place during the 
ordinary operations of working апа annealing. 
A brief account of this investigation, іп so far as it 
has а bearing on the commercial aluminium-silicon 
alloys, has already been published. 


Тће lines are provided with the | 


Experimental Methods. Thermal curves were taken 
of a series of alloys, the iron content of which was 
constant and the silicon content of which varied in 
steps of 1 per cent. from 0 per cent. to 30 per cent. 
The iron content of each series varied in steps of 1 per 


| cent. from 0 per cent. to 4 per cent., of 2 per cent. 
| from 4 per cent. to 10 per cent., and of 5 per cent. from 


10 per cent, to 30 per cent. Additional curves were 
taken in the neighbourhood of the various invariant 
points, and at the aluminium corner. In the case 


* Paper read before the Institute of Metals, Derby, on 
Septomber и АР 1927, Abridged. 

t " Eleventh Report to the Alloys Research Committee 
of the Institution of Mechanical Engineers," 1921. 

t See Gwyer and Phillips, ENGINEERING, vol. сххи, 


page 158. 
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of the two binary systems the compositions selected 
for thermal analysis were determined by the complexity 
of the structure. Near the binary eutectic points, 
alloys were prepared the composition of which varied 
in steps of 0-5 рег cent.; the central portion of the 
sluminium-iron diagram was treated similarly. | For 
the thermal analysis, а platinum-platinum-rhodium 
thermocouple was used, in conjunction with a Carpenter- 
Stansfield deflection potentiometer, and calibrated 
against the freezing points of copper, sodium chloride, 
aluminium (99-6 рег cent. purity), the CuAl,-eutectic, 
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zinc, lead, and tin, and the boiling-point of water. 
At all these temperatures, the electromotive force of 
the couple was in full agreement with the data supplied 
by the makers, and therefore their values were utilised 
in determining temperatures above 1,100 deg. C. 
In general, about 200 grm. of alloy were prepared 
for each cooling curve, though, in the case of the 
heavier alloys, the weight was increased in order to 
keep the volume roughly constant. The rate of 
cooling was approximately 8 deg. C. to 10 deg. C. per 
minute, though slower and faster rates were occasionally 
employed for special experiments. In order to correlate 
the cooling curves with the structures, quenching 
experiments were carried out from various temperatures 
below the liquidus. Long-period annealing experiments 
were conducted in an electric muffle fitted with a 
thermostat of the Haughton-Hanson* type. 

The Aluminium- Iron System.—The present investi- 
gation covers the whole of the system, except that the 
allotropic changes which occur in the iron-rich alloys 
were not studied in detail, as preliminary experiments 
served to confirm the previous work done in 1908.1 


* See ENGINEERING, 1915, vol. c, page 378. 
T See Gwyer, Z. anorg. Chem., 1908, vol. lvii, page 126. 


The arrest temperatures, together with the results 
of quenching experiments, have been collected in а 
diagram, Fig. 9. In confirmation of previous work, 
the authors find that alloys containing 0 per cent. to 
40 per cent. of iron form a eutectiferous series, the 
eutectic alloy containing 1-80 per cent. of iron and 
freezing at 653 deg. C. The liquidus rises to a slight, 
though unmistakable, maximum in the neighbourhood 
of 40-6 per cent. to 41-1 per cent. of iron, and over 
this range the alloys are completely homogeneous ; 
the presence of the compound FeAl, (= 40:72 per 
cent. Fe) may, therefore, be considered definitely 
confirmed. А second maximum occurs on the liquidus 
at about 45.3 per cent. of iron, where, over a small 
range, the alloys again consist of a single phase. 
It is thus probable that iron and aluminium form 
the compound Ее, Als (45:19 рег cent. Fe) which 
forms a eutectiferous series with limited solid solubility 
with FeAl, The eutectic arrest occurs only a few 
degrees below the liquidus, and, in certain of the 
alloys, is difficult to distinguish. 

АП the alloys in the range 40 per cent. to 50 per cent. 
of iron were extremely brittle, во much so that it was 


Fig.29.THE LIQUIDUS SURFACE 0-20 PER CENT. 
Fe, 0-30 PER CENT. 57. 
C 


10 
(276 в) Silicon per Cent 


Fie. 40. 1 PER CENT. IRON, 2 PER CENT. 
SiLICON Амюу. х 300. 


REDUCED BY ONE-QUARTER ІМ REPRODUCTION. 


quite impracticable to determine any of their mecha- 
nical properties ; all spontaneously disintegrated within 
а few days at the most, and frequently within а few 
hours of their preparation. 

The liquidus was found to slope gradually from the 
Fe,Al; maximum at 45:19 рег cent. to а minimum at 
49-5 per cent.; beyond that point it rose steeply to 
58 per cent., where а break occurred. Over the range 
45-19 per cent. to 58 per cent. of iron, the alloys appear 
to form & eutectiferous series with appreciable solid 
solubility, the constituents being Fe, Als and a solid 
solution, which may be termed A, which is unstable and 
breaks up below the solidus. From the break in the 
liquidus at 58 per cent., the curve rises regularly up to 
85 per cent. of iron, which was the highest percentage 
of iron investigated. Points above 85 per cent. have 
been obtained by intrapolation between the authors' 
results апа the accepted melting.point of pure iron, 
1,5309 C. Above 65-5 per cent., only one arrest 
could be detected, and the alloys were found to be 
completely homogeneous, indicating that the iron- 
rich alloys consist of & series of solid solutions, which 
тау be termed C. Тһе line ef, Fig. 9, demonstrating 
the magnetic transformation, has been taken from the 
paper by one of the authors previously referred to, 
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and, for the reasons above mentioned, did not appear 
to call for further confirmation. Тһе solidus of the 
alloys from 53 per cent. to 59 per cent., and again from 
65-5 per cent. to 85 per cent., was determined from the 
cooling curves. Тһе form of the diagram is such as to 
indicate that & peritectic reaction takes place at 
1,232 deg. C. The method adopted for the verification 
of the present diagram was the usual one of annealing 
small samples and quenching from appropriate tem- 
peratures. Where possible, the same area was photo- 
graphed before and after heat-treatment. Тһе alloys 
dealt with in this manner contained 51:8 per cent., 
56 per cent., 58 per cent., and 62-6 per cent. of iron. 
The Ternary System: Aluminium- Silicon- Iron.— 
The most complete account of the structure of the 
aluminium-rich alloys of this system hitherto published 
is that of Rosenhain, Archbutt, and Hanson,* who 
studied the constitution of ternary alloys containing 
up to 8 per cent. of iron and 8 рег cent. of silicon. At 
first it was intended to limit the scope of the present 
investigation to two small groups of alloys, the first 
comprising the extreme aluminium corner of the ternary 
model, and including alloys containing 0 per cent. to 
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2 per cent. of iron and 0 per cent. to 2 per cent. of silicon, 
and the second comprising the commercial aluminium- 
silicon alloys—a group containing 10 per cent. to 
15 per cent. of silicon, and possibly as much as 1 per 
cent. to 2 per cent. of iron. It was soon found that 
the determination of the constitution was complicated 
by the occurrence of metastability, and that it was 
therefore necessary to study a wider range of alloys 
in order to elucidate the constitution and structure 
of commercial aluminium. 

Ternary Alloys, containing 0 per cent. to 20 per cent. 
of Iron, and 0 рег cent. to 30 per cent. of Silicon, аз 
Cast.—In the range of alloys investigated, four definite 
iron constituents may occur, and these may be termed 
a, В, у, апа 8. Of these, а has been definitely identified 
with the constituent FeAl, of the aluminium-iron 
binary system, and since, on annealing, FeAl,is gradually 
converted to the constituent the authors originally 
termed y, the latter may be identified with the con- 
stituent X of Rosenhain, Archbutt, and Hanson. 
The various constituents may be distinguished by 
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* “ Eleventh Report (о the Alloys Research Committee 
of the Institution of Mechanical Engineers,” 1921. 
Loc. ей. 
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their crystal habit and by their behaviour toward: 
etching reagents, of which the most useful are aqueous 
sodium hydroxide (about 12:5 per cent.) and hydro 
fluoric acid (about 1 per cent.). Nitric acid furnishes 
a useful confirmatory etch but, alone, is not reliable. 
FeAl, crystallises in massive prisms, and often adopts 
a characteristic stellate formation. It is easily identi- 
fied in an unetched section on account of its pale 
lavender colour and high relief. It is readily attacked 
by hydrofluoric acid and by sodium hydroxide. 
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appear in section under the microscope as needles of 
very regular outline. It can be distinguished from В 
in the unetched section by its pale pink colour and by 
its crystal habit. Hydrofluoric acid attacks X very 
readily. Its behaviour towards caustic soda varies 
with the nature of the other constituents present. Іп 
the presence of FeAl, and of the dark.etching (3, X is 
practically unattacked, but as the resistance of (3 to 
attack increases, that of X diminishes. Nitric acid, 
used in the form of a 50 per cent. solution and boiling, 
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often 
tion stable over а wide range of compoeition. 16 may 
readily be distinguished from FeAl, by its paler colour 
м unetched, and by its greater resistance towards 
etching reagents. Its etching properties vary with 
ita composition ; where it separates from an aluminium- 
rich melt it is attacked by hydrofluoric acid or caustic 
exhibi being tinted blue or brown and frequently 
| | coring, but where it separates from ап 
Gene w rich melt it is attacked only with great 
ipis by caustic soda, though somewhat more 

"d by hydrofluoric acid. The у or X constituent 
usually crystallises іп characteristic thin plates, which 


Iror, 


The B constituent usually occurs in rounded masses, | attacks X preferentially, but is somewhat irregular in 
fte гіп outline, and appears to be a solid solu- | its action. 
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per Cent. 


The 8 constituent only appears in alloys containing 
over 13 per cent. of silicon. In the unetched condition 
it is indistinguishable from X, with which it is almost in- 
variably associated. The crystals are prismatic in habit, 
with regular outlines and well-defined angles; they аге 
considerably more equiaxed than those of X. It is by 
far the most resistant of all the iron constituents toward 
etching reagents; caustic soda is entirely without 
action, whilst hydrofluoric acid gives it at the most a 
slight tarnish. Its identification thus presents no 
difficulty. Іп addition to the various iron constituents, 
aluminium is invariably present, and free silicon also, 
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except in those alloys in which the content of this 
element does not exceed 0-25 per cent. 

The Liquidus Surfaces.— The determination of the 
liquidus presented some difficulty, owing to under - 
cooling, but the primary arrests on the cooling curvee 
were usually well defined and were easily correlated 
with the results of quenching experiments. А wire 
model was constructed, in à manner similar to that 
described by Rosenhain,* and from this а perspective 
diagram, Fig. 29, has been prepared in which the 
primary phase fields and interphase boundaries have 
been indicated for the particular rate of cooling 
employed, which was approximately 8 deg. C. per 
minute. Fig. 30 shows the projection of the primary 
phase fields on the base of the model. Тће primary 
FeAl, and aluminium surfaces intersect along the 
line BD, representing the separation of the Al-FeAl, 
binary eutectic complex, which is depressed by the 
addition of silicon. The aluminium and В fields 
intersect along DJ, which therefore represents the 
separation of an aluminium-B complex, and similarly 
ҮК represents the simultaneous separation of aluminium 
and X. Тһе FeAl, and X constituents of their respec- 
tive complexes are prismatic, and crystallise in the 
form of long needles; В, in the aluminium- complex, 
crystallises in a characteristic form, which is very 
generally known as the “ Chinese script " formation. 
An example is shown in Fig. 40. LK represents the 
aluminium-silicon binary valley, ending at K, which 
is the ternary eutectic point. Whilst, theoretically, the 


‘line LK should slope downwards from L to К, in actual 


fact no difference in temperature between these two 
points could be detected, probably because the ternary 
eutectic point К lies so close to the aluminium-silicon 
face of the model, and because the purest available 
aluminium and silicon contained appreciable amounts 
of iron, so that the true binary eutectic was never 
attained. NR and RK represent the binary valleys 
between the silicon-8 and silicon-X primary phase 
fields. Whilst these two lines represent the simul- 
taneous crystallisation of two constituents from a 
melt, and thus, strictly speaking, represent binary 
eutectic complexes, the two constituents appear to 
crystallise independently, and, owing to their great 
difference in density, the silicon crystals tend to 
segregate towards the top of theingot, and § and X 
towards the bottom. The lines DF, JO, OG, OR, 
represent the temperatures and compositions of the 
liquid phase at which reactions take place between a 
constituent already deposited and liquid. All the 
reactions in question proceed with a small velocity, 
and so, particularly at the lower temperatures, the 
conversion is rarely more than superficial, merely 
bringing about a rounding of the outlines of the 
primary crystals. These, as the temperature falls, 
become surrounded by a sheath of reaction product, 
and are thus virtually removed from the system, which 
therefore acquires, for all practical purposes, one degree 
of freedom more than is theoretically permissible 
having regard to the number of phases present. 
The various quintuple points are as follows :— 


Composition. 
Phases. Temperature. 
Silicon. | Iron. Deg. C. 
Per cent. Рег cent. 
D: FeAlz, Al, В, liquid 
vapour .. ex "n 4:0 , 2:0 629 
J: В, Al, X. liquid vapour 7:5 1:5 |611 
Е: Al X, Si Наша | 11:6 0:8 | 577 (the ternary 
vapour eutectic) 
К: Sl. 3. X, liquid vapour | 13.6 2-0 | 595 
О: 8,8, X, liquid vapour 14.0 6.5 700 


Reactions below the Liquidus.—The reactions which 
take place below the liquidus are best shown by means 
of vertical sections through the model. Тһе series of 
alloys containing 4 per cent. of iron was the first to be 
completely elucidated, as, owing to the magnitude and 
separation of the various arrests, it was easy to correlate 
them with the various constituents. Тһе structure of 
one of the slowly-cooled alloys of this series is shown 
in Fig. 33. Etching with caustic soda has revealed 
FeAlg, the dark constituent, and traces of X. The 
white constituent is aluminium. Тһе corresponding 
sections for 3 per cent. and 6 per cent. of iron, were 
found to be essentially similar, but the constitution of 
the alloys with 1 per cent. and 2 per cent. of iron, and 
of those containing more than 10 per cent. of iron, was 
considerably more difficult to determine. 

Fig. 39 shows the arrests and structures of the ternary 
alloys containing 1 per cent. of iron. Up to about 
11 per cent. of silicon the primary constituent is 
aluminium, but at this point the primary X field is 
definitely entered—as shown by the microstructure— 
though the amount of X is never sufficiently large to 
give ап arrest on the cooling curve. The silicon 
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primary field is entered at about 13-5 per cent. of sili- 
con. From 0 per cent. to about 1-5 per cent. of silicon, 
the secondary orystallisation is that of the aluminium- 
FeAl, binary complex, but, at 629 deg. C., the liquid 
becomes saturated with respect to В, and this con- 
stituent replaces FeAl; as а constituent of the binary 
complex. These arrests, corresponding with the 
orystallisation of В, are difficult to distinguish, being 
masked by those due to the FeAl, separation. From 
1-5 to 5 per cent. of silicon, the first iron constituent 
to separate is 8, and this crystallises in the “ Chinese 
soript form to which reference has previously been 
fads: This structure is shown in Fig. 40, which repre- 
sents a typical area of the cooling-curve ingot of the 
alloy containing 1 per cent. of iron with 2 per cent. of 
silicon, etched with hydrofluoric acid. From about 5 
to 14 per cent. of silicon all the iron present separates 
as X, and the structure of a typical ingot is shown in 
Fig. 41, representing a slowly-cooled alloy containing 
1 per cent. of iron with 7} per cent. of silicon. Etching 
with hydrofluoric acid reveals needles of X, and silicon. 
The structure of the series of alloys containing 2 per 
cent. of iron, which is shown in Fig. 42, proved 
particularly difficult to determine, owing to the fact 
that, from 0 to 4 per cent. of silicon, the section was 
coincident with the aluminium-FeAl, binary valley. 
The primary В field was entered at about 4 per cent. 
of silicon, and the primary X field at about 7 per cent. 
of silicon. A typical section, parallel to the aluminium- 
iron face of the model, is shown in Fig. 48, and represents 
а series of alloys containing 10 per cent. of silicon. 


(To be continued.) 


SHORT-FLAME PULVERISED-FUEL 
BURNER. 


Охе of the objections urged against the use of pul- 
verised coal has been the fact that a very large and lofty 
combustion chamber was required in order to ensure 
complete combustion of the fuel. A new type of burner 
has, However, recently been developed at the Barrow 
works of Messrs. International Combustion, Limited, 
Africa House, London, W.C.2, by the use of which, it 
is claimed, the volume of combustion chamber hitherto 
found necessary can be reduced by at least 30 per cent. 
In this way, the layout of the boiler house as a whole 
can be rendered much more compact and less costly. 
A photograph of the new burner is reproduced in Fig. 1, 
whilst further details of its construction are illustrated 
in Fig. 2. As is common knowledge, the more intimate 
and complete the mixture of a combustible gas and 
air, the shorter is the flame. The suspension of coal 
dust in air is equivalent to a combustible gas and is 
subject to the same law. In the new burner, the 
rapid and complete mixture of the coal-laden primary 
air with the secondary air necessary for combustion, 
is ensured by introducing the former tangentially 
into а nozzle provided with helical deflectors as indi- 
cated in Fig. 2. In this way the mixture is set 
in rotation, and as it issues from the nozzle it meets 
with the secondary air which has been given a rapid 
whirl in the opposite direction. Intense turbulence is 
accordingly set up along the surface of contact, with the 
result that very rapid admixture is secured, with a 
correspondingly short flame. 

The secondary air is set in rotation by means of the 
pivoted guide blades, shown in Fig. 1, which, it will be 
seen, are closely analogous to those used for the regula- 
tion of inward-flow hydraulic turbines. By rotating 
the guide blades on their pivots, the supply of secondary 
air can be varied through wide limits, so that, at all 
rates of evaporation, the primary air and the secondary 
air are maintained in proper proportion to each other. 

At full rating, the new burner is stated to require an 
air pressure of 2 in. for the primary jet, whilst 1 in. 
is sufficient for the secondary supply. They have been 
adopted for the three new boilers now in course of 
erection at the Walsall Electricity Works, which have 
an aggregate normal rating of 180,000 15. of steam per 
hour. 


COMPETITION OF INDUSTRIAL DESIGNS.—We have on 
several previous occasions referred to the Competition 
of Industrial Designs organised by the Royal Society 
of Arts, John-street, Adelphi, London, W.C.2. and we 
now learn that the fifth annual competition is to take 
place at the Imperial Institute, South Kensington, 
London, S.W.7, during June next. The competition, 
full particulars of which may be obtained from the 
secretary of the Society, will be divided into six main 
sections, namely, architectural decoration, textiles, 
furniture, book production, pottery and glass, and 
miscellaneous. This sixth section includes poster and 
show-card deeigns. Scholarships and prizes having а 
total value of nearly 1,600/. are being offered by the 
Society and by various well-known manufacturers. 
Intending competitors should apply to the secretary 
of the Royal Society of Arts, at the address given above, 
between May 1 and May 12 next, for the necessary 
entry forms. 
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CATALOGUES. 


Motor-Converters.—A catalogue fully describing the 
motor-converters made by the British Thomson-Houston 
Company, Limited, Rugby, has come to hand. It 
contains illustrations of machines of 350 kw. to 2,500 kw. 
capacity, and explains the different applications of rotary- 
converters, motor-converters and motor-generators. 


Railway Wagons.—A new edition of their catalogue of 
railway wagons has been issued by the Cambrian Wagon 
Company, Limited, East Moors-road, Cardiff, containing 
full descriptions and illustrations of 20-ton all-steel 
wagons, 12-ton steel or wood wagons, quarry cars, 
tank wagons, tipping wagons and laminated springs, 
as well as separate illustrations of standard parts. 


Heat Insulators.—We have received a pamphlet dealing 
with the heat insulation of high-temperature apparatus, 
such as boilers, furnaces, ovens, gas retorta, soaking pita, 
cement kilns, glass furnaces, Фе. It contains much 
useful technical and practical information, and is issued 
by the Celite Products Corporation, of Los Angeles, 
California, from their London office, 46, Victoria-street, 
S. W. I. 


Surface Wiring.—Messrs. William Geipel, Limited, 
156, Bermondsey-street, London, 5.Е., have issued а 
leaflet describing their new surface wiring system. This 
is distinguished by the small number of its component 

arte and an essential feature is the unit.type junction 
box. to the base of which the necessary connections and 
bonding clamps are fixed. It can be erected quickly and 
without the use of special tools. 


Welding.—A new and enlarged edition of their practical 
handbook on welding has been issued by the Suffolk 
Iron Foundry (1920), Limited, Stowmarket. It deals 
almost entirely with the autogenous welding of cast iron, 
involving the preheating of the parte to be joined. 
Another process, for which the special Sifbronze ”’ 
rod is used, is more akin to brazing, and is applicable to 
other materials in addition to cast iron. 


Special Steels.—Messrs. Hadfields, Limited, Sheffield, 
have issued а new edition of their catalogue of steels for 
motor vehicles and aircraft, containing separate sections 
on: case-hardening steels; carbon steels; chromium 
steel; chrome-vanadium steel; nickel steels; nickel- 
chromium steels; valve steels; and spring steel. Full 
technical and working information is given on each, so 
that the catalogue forms a useful reference book for both 
designers and workmen. 


Pneumatic Tools.— The Consolidated Pneumatic Tool 
Company, Limited, 170, Piccadilly, London, W.1, have 
issued a number of new catalogues of tools and equipment, 
dealing separately with portable air compressors, scaling 
hammers, tools for breaking up road concrete, paint- 
spraying apparatus, and tools for clay digging, as well 
as а series of electrically-driven tools. The Pedwyn 
balancer, for supporting the weight of the usual light 
and heavy tools, is also dealt with. 


Pumps.—Messrs. Stothert and Pitt, Limited, Bath, 
have issued a catalogue of the rotary positive displacement 
pumps which they make, under the Feuerheerd patent, 
for pumping oil, asphalte, tar, molasses, spirits, water and 
other fluids over a wide range of viscosities and pressures : 
the pump can also be used for producing vacua. A full 
description of the construction and action is given, 
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and the examples illustrated range from small sizes to 
pumps with capacities up to 50,000 gallons per hour. 


Ой Engines.—Meesrs. Marshall, Sons and Company, 
Limited, Gainsborough, in their catalogue, of two- 
cycle oil engines, show sizes ranging from 8 b.h.p. : 
25 b.h.p. of the horizontal type in both. portable an 
stationary forms. A further series of stationary engines 
of the vertical type with two or four cylinders in powers 
from 30 b.h.p. to 450 b.h.p. is also dealt with. These 
engines are suitable for general industrial work, pumping; 
or electric generating purposes, and can be used wit 
crude, refined or residual oil as fuel. 


Truck апа Trolley Wheels.—Some time ago we ШЕН 
tioned in this column a list of resilient wheels (ог Ti Я 
and trolleys, manufactured by Messrs. Н. М. C. Wheels 
Limited, 23-28, Penn-street, London, N. I. We 1 
since received a further list indicating that the range 0 
sizes manufactured hae been conaiderably increased, " 
now runs from 3 in. diameter and 1 in. thick ир. өй 
diameters of 14 in. and 16 in. They can also be Supp 
with roller bearings. Inadvertently, in our previo 
notice, these wheels were described as rubber tyred. 
Actually, however, they are all rubber. 
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THE WESTERN PORTS OF THE 
NORTH ATLANTIC. 


By BryssoN CUNNINGHAM, D.Sc., M. Inst. C. E. 
У1.—Тне Port оғ QUEBEC. 


Tun situation of the port of Quebec is one of 
considerable strategical importance from the com- 
mercial as well as from the military point of view. 
Located at the confluence of the rivers St. Charles 
and St. Lawrence, it possesses a large, safe, and 
commodious harbour, well sheltered and protected 
from winds by the high cliffs on the northern bank of 
the latter river. The limits of harbourage cover a 
length of 15 miles, with a width of about a mile. The 
port is the point of junction of river and ocean traffic. 
Ocean-going vessels, with draughts in excess of the 
navigable channel above Quebec, discharge their 
cargoes and passengers at that port and load there 
for the return voyage. Though Quebec experiences 
the disability of being blocked by ice during the 
winter season, the period is not so long as in the 
case of Montreal. On the average, it is about 
three to four months in the year. Тһе view of the 
responsible authorities is that did circumstances 
justify the expenditure, the port could be kept 
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open all the уеаг round by means of the ice breakers 
Which are available for service. А plan of the 
harbour ів given in Fig. 1 annexed. 

P ort Approaches. The River St. Lawrence is 
navigable by modern ocean-going ships with 
Practically unrestricted draught—there is a depth 
of not less than 100 ft.— from the Gulf of 
St. Lawrence to a point, called La Traverse, 
Within 35 miles of the port of Quebec. At this 
point, for a short distance, there is only 27} ft. 
at low tide. Thereafter, there is a depth in the 
navigable channel, which has a minimum width 
of 1,000 ft., of 45 ft. at mean high water, or 
Just under 30 ft. at low water. The Dominion 

vernment is engaged in deepening the channel, 
and have three dredgers constantly at work with the 
object of Providing a minimum depth of 40 ft. at 
low water—an undertaking which it will probably 
require something like three years to complete. 
| A depth in the St. Lawrence within the port 
Imits is actually 40 ft. at the present time. The 
River St, Charles, at its junction with the St. 

“тепсе, has а depth of 35 ft. at low water. The 
mean tidal range is about 16 ft., but it may reach 
19 ft. or 20 ft., on occasion. The minimum is 10 ft. 

t present, the regular shipping route in the St. 
ti wrence is the South Channel. Deepening opera- 
"es by the Government are also in hand in the 
North Channel, to provide a depth of 35 ft. 

P ort Accommodation.—There is berthage accom- 
pests ш the port for about 20 to 25 sea-going 
In the ps simultaneously, distributed as follows : 

Wet dock, there are 6 berths of from 400 ft. to 


500 ft. in length ; in the tidal harbour, 4 berths of from 
400 ft. to 500 ft. in length; at the Breakwater (a 
riverside quay), 4 berths of 500 ft., or 3 berths of 700 
ft., or 2 berths of 1,100 ft. in length; at Pointe-a- 
Carcy wharves, 4 berths: one for ocean steamships, 
2 for coasting vessels, and one for bunkering ; in the 
River St. Charles, 7 berths of from 500 ft. to 600 ft. 
in length. The depth at the riverside wharves is 
40 ft. and over at low tide; in the River St. Charles, 
35 ft.; in the wet dock, 25 ft. to 26 ft.; and in the 
tidal harbour, 24 ft. to 30 ft.—all at low water. A 
view of the tidal harbour and the Princess Louise 
wet dock, or basin, is given in Fig. 7, on page 198, 

Quebec Harbour possesses a very notable dry or 
graving dock, one of the largest in the world. 
It is situated at Levis, on the south side of the 


imports and exports, have increased from about 
13 million feet in 1924 to 28 million feet in 1926. 

These figures indicate a very satisfactory and 
steady rate of progress, despite the fact that in 
competition with Montreal, Quebec is at a rather 
serious disadvantage. Between Great Britain and 
Canada, the ocean rates of the shipping companies 
are the same for both ports, but there has been a 
railway haulage advantage in favour of Montreal 
to and from the interior and the Great Lakes, This 
has militated against the attraction of business to 
Quebec. The decision given last autumn by the 
Dominion Railway Board now gives Quebec equal 
rail rates, though the haul is longer, 

Wolfe's Cove T'erminal.—The Port Authority has in 
hand, at the historic spot associated with the gallant 


river, and has a length of 1,150 ft. The width of 
entrance is 120 ft., and the depth of water over sill, 
38 ft. at mean high water. It is capable of sub-divi- 
sion into two approximately equal sections of half 
the total length by means of an intermediate caisson. 


exploit of General Wolfe, (see Fig. 1) a develop- 
ment scheme of very considerable importance, which, 
when carried out in its entirety, will endow Quebec 
with adequate accommodation for whatever demands 
may be made upon it. The scheme, as outlined by 
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There ін another graving dock at the port, but it is 
much inferior in size, being only 600 ft. long, with an 
entrance width of 62 ft. 

Port Equipment.—Cargo handling is mainly done 
at the quayside with the aid of the ships’ own 


the Harbour Commissioners, provides for the gradual 
exploitation of the river frontage of the city west of 
Champlain Market to Pointe-a-Pizean (ЗШегу), a 
distance of 1} miles. It will be carried out in three 
stages or sections, the first of which, now in hand, 
consists of a wharf wall, 3,000 ft. in length, starting 
from the eastern corner of the Car Ferry Wharf 
of the National Transatlantic Railway and i 
westward in a way generally parallel to the railway, 
from 457 ft. to 500 ft. distant therefrom. From the 
western end of this wall, a return wall, 500 ft. in 
length, will be built, constituting the western end of 
a new basin and extending out from the first wall, 
at right angles to it. The outer wall of the basin 
will start from this point and extend back, towards 
the north-east, for a distance of 2,400 ft., the en- 
trance of the basin being 700 ft. in width. This 
construction will afford accommodation to the extent. 
of four deep-water berths (i.e., with a depth of 40 ft. 
below low water) for four of the largest type of 
transatlantic vessels, with two additional deep-water 
berths, each 600 ft. in length, and a seventh berth, 
for Lake vessels conveying grain. The site of Wolfe’s 
Cove Terminal is shown in Fig. 1. 

It is the Harbour Commissioners’ intention to 
equip the new quays with transit sheds and freight- 
handling facilities of the most modern type. There 
is ample scope for railway facilities, as the site lieg 
along the line of the transcontinental railwa y running 
from Quebec Bridge to Champlain Market. More- 
over, the Canadian National Railwa ys and the Cana- 
dian Pacific Railway have come to a working 
agreement whereby the latter will also have ready 
access to the wharves. Railway sidings will be pro- 
vided on the reclaimed area behind the quay frontage. 

In order to meet an expected increase in the 
requirements of the grain trade, new elevators will 
be constructed. The first of these Structures, con- 
templated and included in the first Stage or section 
of the work, will have a capacity of two million 
bushels. When the second section of the work is 
undertaken, providing further berthage to the 
extent of 4,000 lin. ft., or four berths, this elevator 
will be enlarged to a total capacity of six million 
bushels, and this capacity will be doubled when the 
third and final section is put in hand. 

Ав a preliminary measure, sanction was sought 
from the Legislature for an expenditure on the first. 
section of ten million dollars, but only five million 
dollars was authorised pending further consideration 
of the scheme. It is estimated that the total cost 
of the first two sections will be in the neighbourhood 
of thirty million dollars. 

Operations on the site have been in hand since 
March, 1926, when the construction of a suction 
dredger was started by the contractors, the Northern 
Construction Company, Limited, and J. W. Stewart. 
The hull was formed of British Columbia fir, with 
steel stiffening, and the machinery was obtained by 
rail from Vancouver. The vessel was launched on 
| June 12, 1926, and completed оп July 7 following, 
being given the name of General Wolfe. Dredging 
operations were commenced immediately thereafter. 
Between July 7 and September 22, 1926, 221,201 
cub. yards of material were removed from the line 
of wall to enable the crib foundation work to be 
deposited, the spoil (a mixture of fine sand, clay and 
boulders) being pumped through a pipe line into the 


"ENGINEERING 


appliances. Тһе lifting plant provided by the 
Harbour Commissioners is of high calibre, and con- 
sists of five locomotive cranes with a lifting 
capacity of up to 38 tons, and a 50-ton floating 
crane. 

There is a concrete grain elevator on the St. Charles 
tiver front, with a storage capacity of two million 
bushels. A view of this is given in Fig. 6, on 
page 198. It is equipped with a marine tower, 
conveyor belts and overhead grain galleries, a grain 
dryer, a separator, and a bagging shed. It can load 
into vessels at the rate of 60,000 bushels per hour, 
and receive incoming grain at the rate of 20,000 
bushels per hour from craft, or, if rail-borne, from 
up to 100 cars per day. 

The Commissioners have a modern cold storage 
warehouse, with a fish house and a power house. 
The main warehouse has a storage capacity of 
500,000 cub. ft., and the fish house, which is thor- 
oughly equipped for the process of fish refrigeration, 
has a storage capacity of 1,000,000 Ib. 

Lastly, there is а cattle berth with a resting, feed- 
ing, and loading station, at which 2,000 head of 
cattle can be accommodated at one time. 

Shipping and Commerce.—The number of vessels 
visiting Quebec from the sea, Montreal and the 
Great Lakes, has steadily increased from 494 
vessels іп 1922 to 997 vessels іп 1926, the tonnage 
in the last-named year being 4,047,406. Imports 
(exclusive of lumber апа timber) have similarly 
increased from 499,630 tons in 1922 to 865,611 tons 
in 1926, and exports from 150,581 tons to 356,239 
tons. Lumber and timber in board measure, both 
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depression between the Canadian National Railway 
line and Champlain-street for filling purposes. 

Another dredger of the dipper type, named the 
King Edward, was got to work about the same time, 
and has been engaged in preparing the channel 
to the launchways for the cribs and removing old 
crib obstructions. 

The foundation cribs for the wharf walls are of 
timber construction, generally 200 ft. long, 60 ft. 
wide at the bottom, stepped baok, at intervals, 
to 28 ft. at the top, with a total depth of 43 ft. The 
cribs, each containing 1,200,000 ft. of timber, 
board measure, are formed of squared logs of British 
Columbia fir laid longitudinally and transversely 
with verticals at 10-ft. intervals, the various 
members being bolted together, with whole timber 
fishplates at the jointe, ав shown in the plan ele- 
vation and section in Figs. 2 to 4 annexed, with 
constructional details in Fig. б. 

The lower framing is put together on а launchway, 
from which it is floated at high water. Subsequent 
courses and the verticals are inserted after the 
structure is afloat. It is then towed into position 
and sunk on the prepared bed, with the aid of stone 
filling deposited in the spaces between the frame- 
work of the crib, from barges. The stone is obtained 
from Bakers’ Quarry, at Château Richer, and from 
Victoria Quarry, owned by the Harbour Com- 
missioners, and situated some 3 miles to the weat 
of the new development. A crib requires from 
about 8 to 114 thousand cubio yards of stone. 

Three cribs were sunk before the close of the 
1926 working season, and work was proceeding at 
the rate of three cribs per month when the writer 
visited the site in July, 1927. 

Meanwhile, the pumping reclamation work is 
proceeding at а corresponding rate. In order to re- 
tain the filling, which, of course, is received in a liquid 
state from the suction pump, riprap embankments 
are first formed, enclosing the site. The surplus 
water finds its way through the interstices of the 
embankments, leaving the mud to settle and con- 
solidate. This section of the work is being carried 
out by Dredging Contractors, Limited, of Van- 
couver and Quebec, with Mr. E. de G. Power in 
charge. The General Wolfe is capable of developing 
1,600 h.p. Оп the occasion of the writer's visit, 
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‘when a length of 2,200 linear feet of 24-in. pipe 
discharge line was in operation, 1,250 h.p. were 
being developed. "Тһе suction is 26-in. in diameter, 
and 400 cubio yards were being deposited per hour. 
The impeller of the pump is 56 in. diameter. It 
ін estimated that there will be about 3 million cubic 
yards of filling in the first section alone. 

In Fig. 8 of the site, on page 198, will be seen, on 
the left-hand side, the launchway on which the 
crib lower sections аге being constructed, and from 
which they are floated into the embayment adjoin- 
ing, where a crib is visible in the process of being built 
up, while beyond are cribs sunk in position and 
others moored ready forsinking. To the right may 
be observed the reclaimed area, and in the distance 
the suction dredger with its floating pipe line. The 
view reproduced was taken within a few days of the 
writer's visit to the site. Sillery (Pointe-à-Pizeau), 
marking the limit of the projected works, is in the 
extreme distance to the right. 

The design of the upper part of the wharf is still 
under consideration. The cribwork extends from 
foundation level, at 45 ft. below low water, to about 
94 in. below low water. Тһе upper portion of the 


work, which will be carried out in concrete, will| cliff situated below the 
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finish at а level of 10 ft. above mean high-water 
level. 

The writer is indebted to Brig.-General Tremblay, 
the Chief Engineer, and to Capt. Doucet, the 
Engineer-in-Charge, for the foregoing particulars 
of a scheme which is not only interesting ав ап 
example of Canadian engineering practice, but 
which is destined to add materially to the resources 
of the port as a resort for shipping and commerce. 

Historical —The following historical notes on the 
origin and development of the Port Authority are 
extracted from an address recently delivered by 
General Tremblay to the members of the Quebec 
Branch of the Engineering Institute of Canada. 

Champlafh, in 1608, observed the attractiveness 
of the port of Quebec, its capacious and deep 
roadstead, as well as its strategic importance. 
Before his arrival, the natives had selected, as their 
principal landing place, a site at the foot of the 
Cóte de la Canoterie, 80 
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Ета. 6. GRAIN ELEVATOR OF THE HARBOUR COMMISSION, 


called because this frontage led to their canoes. 
The French enlarged the landing place in order to 
accommodate craft with a greater draught, and, 
accordingly, until the present time, the port has 
been developed normally, step by step, with the 
increasing needs of commerce and the number 
and tonnage of shipping. 

At the outset, the quays and piers were construc- 
ted by private interests, without general direction, 
along the River St. Charles and the River St. 
Lawrence, on both sides, from the point still known 
as Ше Pointe-A-Carcy. Іп 1805, an Act of Parlia- 
ment established Trinity House, which was the first 
authority charged with the administration of the 
port of Quebec, having jurisdiction also over the 
body of pilots. In 1858, the corporation of the Com- 
missioners of the Harbour of Quebec was formed. 
The two public bodies discharged their duties 
simultaneously until the year 1876, when the powers 
of Trinity House were transferred to the Harbour 
Commissioners. In 1912, by Act of Parliament, 
the number of Commissioners, which previously 
had been nine, was reduced to three, including the 
President. The Commissioners are nominated by 
Order in Council, and remain in office during 


TRIALS OF THE 8.5. “ BEAVERFORD.'—The twin-screw 
steamer Beaverford, constructed by Messrs. Barclay, 
9 and Company, Limited, for the London and 
Montreal service of the Canadian Pacific Railway Com- 
fost underwent successful trials at sea on January 18 
, When а speed of 17 knots was attained. The 
vessel has a length of 520 #6,, a breadth of 16 ft. 6 in., 
and a depth of 40 it. 6 in. She is designed to carry 
about 13,000 tons deadweight, on a draught of 30 ft., and 
gross tonnage is about 10,000. The vessel has a 
total hold and tween-deck capacity of about 570,000 
cub. ft., and will be employed for the carriage of fruit 
Б. та! cargo. Тһе propelling machinery, which 
{ constructed at the North British Engine Works 
of the builders, consists of two sets of single-reduction 
е" turbines of the Parsons’ type, each driving its 
10 «E ahafting through a Michell thrust block. Steam 
* main егет is supplied, at а pressure of 250 
‚ Per square inch, and а superheat of 250 deg., from four 
arrow water-tube boilers. 


STEEL Bars ror THE PRODUCTION OF MACHINED 


PaRTs,—A revised edition of the specification for steel | 


— lor the production of machined parts for general 
Bai ins рагровев has recently boen published Бу the 

No, 39 gering Standards Association. 
are ва À . the principal modifications involved 
manni 0: ‘~The Bessemer basic process for Ше 
lacture of the steel has been eliminated and the 
mete с process included, Round bars about 5 in. dia- 
— and square bars about біп. width across the flats, 
9 standardised in definite steps of }-in. Bright 
bolt s; corresponding to Nos. 1, 2, 3 and 4, B.A. 
Sizes, have been included, and the hexagon bars 
Dip ew d to 13 in., іп, and 1; in. bolt sizes have 
omit ; аз these sizes are no longer included іп 
Tie Standard Whitworth and British Standard 
— tables, Copies of this revised specifi- 
D ре ава from the B. E. S. A., Publiostiona 
, 25, Victoria- „London, S. W. I. Price 

le. 24, post free, ria- street, London, S 


Designated 
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WEIGHT CARRYING IN FACTORIES. 


UNTLL now the legislation of this country, whether 
by Statute or by Order, has imposed very few 
restrictions on the weights that may be lifted or 
carried in factories. Apart from the woollen and 
worsted industries, the only limits in force relate 
to young persons engaged in fruit preserving or in 
pottery making, the latter being distinguished by 
the fact that the certifying surgeon may prescribe 
& lighter load than the specified maximum. In 
the Factories (No. 2) Bill 1926, however, the 
general prescription is laid down that no woman or 
young person shall lift, carry or move a load so 
heavy as to be likely to cause injury, and the 
Home Office is given power to decide this weight 
either for industry at large or for individual indus- 
tries. The Industrial Fatigue Research Board was 
accordingly recently requested to make investiga- 
tions with the object of determining the actual load 
which can be lifted or carried by women and young 
workers under industrial conditions without injury 
or discomfort, and in pursuance of this reference it 
has now published a report on The Physique of 
Women in Industry, by Professor E. P. Cathcart, 
with Miss E. M. Bedale and others, including a 
special section by Miss Sybil Overton, M.B., a 
Medical Inspector of Factories (Report No, 44, H.M. 
Stationery Office: 58, net). The report embodies 
а large amount of work, and arrives at а number of 
interesting results, 1% purports, however, to give 
definite answers to the questions at issue, and it is 
therefore desirable to point out that these answers 
do not correspond with the terms of reference, Тһе 
limits of weight it prescribes for a woman or young 
person are not what would be likely to cause injury 
to “such woman or young person," but to some 
other person whose powers may be considerably 
greater or less than those of the person in question. 
They are not, moreover, derived from: scientific 
investigation under industrial conditions. Where 
they are based on experimental evidence, this was 
taken under conditions as remote as can be con- 
ceived from those of a factory, and the large correc- 
tions necessary for applying such results to industrial 
conditions were put in by the merely amateur eye 
of the distinguished physiologist who conducted the 
experiments, 
is made to observations taken in actual industry, 
these observations often differ widely from the 
figures recommended in the report. 

More than half the report is devoted to an anthro- 
pometric and statistical study of some 4,000 women, 
engaged variously in 26 different factories lying 


between Glasgow and London, and of some 400 | 


Glasgow college women as a control, It is no 
disparagement of this section of the report, which 
contains many results of intrinsic interest, to recog- 
nise that, for the purposes of the Home Office 
reference, its results are practically negative. Some- 


Where, on the other hand, reference | 


times, of course, they may be во because the avail- 
able statistical material is insufficient or accident- 
ally biased. The average height, for example, of 
the 26 groups of women engaged in factories varies 
between different factories by more than 5 in., 
but for some reason the average for all em 
women is some 2 in. greater than that for а 
group of some 400 women who had been unem- 
ployed for not less than a year. 1% is hardly 
possible to put any construction on this discrepancy, 
such, for instance, as that tall women get a pre- 
ference when there is a choice of labour, without 
knowing in what proportion the unemployed 
women were derived from the several groups. 
Speaking generally, however, as indeed the report 
admits, no very significant relation could be detected 
between the various measurements of height, 
weight, strength in various forms, and the like. 
A possible reservation is suggested very tentatively 
of a relation between the ratio of a combined 
representing various kinds of strength and the 
body weight, on which the average unemployed 
women would be ruled out as unfit for hard factory 
work, though their figure of merit on this basis was 
only some 5 per cent. below the standard, and the 
average of the employed women only some 7 per 
cent. above it. In support of this suggestion it 
might apparently have been urged also that a 
figure for strength and height seems to suggest a 
similar conclusion. Bearing in mind, however, that 
the unemployed women had been out of work for 
over a year, it seems at least as likely that they 
had lost for the time being some of the dexterity 
and alertness, which admittedly has a considerable 
bearing on dynamometer tests of strength. 

The second part of the report seems to be directed 
mainly to issues other than those of the reference. 
It records a series of laboratory experiments made 
in continuation of others which have been described 
previously in these columns (cf. ENGINEERING, vol. 
схіх, page 409). Their purpose was to determine 
the extent to which, when loads are carried in 
a variety of different manners, the normal posture 
of the body had to be altered to counterbalance the 
load, the expense of energy involved by each method 


of carriage, and the extent to which functions of 


respiration and circulation are interfered with 
through fixation of the chest. The method adopted 
principally in the present report, and solely in the 
earlier one, was to measure the extent of energy by 
which a load was carried in each way in terms of the 
oxygen consumed by the subject while at work. 
These observations were supplemented by others, 
made on pulse and blood pressure, which, however, 
as the report remarks, did not pretend to represent 
the actual magnitude of the demand on circulatory 
accommodation which similar work would make on 
women in factories. Аз a matter of fact, however, 
neither the values of the metabolic processes by 
which the work was measured, nor of the circulatorv 
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indicated stood in no sort of known relation to any 
that could have been done in a factory. As the 
authors appear to admit, the energy involved in 
heavy industrial operations, however it may be 
measured or indicated, is quite different for а person 
aocustomed to the work and fit for it, from what it is 
for one who is new to it and unfit. The whole of 
the work for the present experiment seems to have 
been done by persons who were neither experienced 
nor fit. The work for the earlier report was done 
on a single subject, described as having poor muscular 
development of the arms and the shoulders, and 
suffering more from general after-fatigue than а 
second subject, on whom a large number of the 
metabolic experiments were repeated for the second 
report. The work done by these women occupied 
them for very short spells during two hours a 
day, for at least half of which they were either 
resting or not under load, and it consisted in carrying 
in various ways weights of 20 lb. to 50 Ib. (in two 
instances 60 lb.) on a level path at less than 3 miles 
per hour. It is recorded of the second subject, а 
young woman of 24, that she lost about 7 lb. in 
weight in the first two or three weeks of the work, 
besides suffering more than her colleague from 
local pains and strain, though apparently less from 
general fatigue. No attempt was, of course, made 
to ascertain how much of the consumption of energy, 
and of the general fatigue resulting from doing an 
hour’s work in two hours, was due to the local pain 
and strains or other incidents of inexperience or 
unfitness, but it seems fairly obvious that it must 
have been at least а substantial part of the total, 
and that it would not occur in normal factory work. 
In ап introduction to the first report, moreover, 
Professor Cathcart explains that the metabolic 
method (oxygen consumption), which was used in 
all the work for the first report and most of that 
for the second, is quite unsuitable for determining 
the maximum load & person can carry, and in the 
present report admits that, with the present equip- 
ment, the difficulties of obtaining pulse and blood- 
pressure measurements on normal working women, 
are insuperable. 

The scientific experiments, described in the report, 
therefore contribute nothing to the solution of the 
question under investigation. It may, indeed, be 
doubted whether a solution is possible in general 
terms. If а maximum weight is to be prescribed 
safely, it would have to be adapted to the strength, 
neither of the average, nor still less of the strongest, 
person, but to that of the weakest. The strongest, 
who in some occupations seem to improve in health 
and bearing through their heavy work, would have 
to abandon the legitimate use of their strength, 
in order that the average or the weaklings should not 
overstrain theirs. It is fortunate that, according 
to Dr. Overton’s report on some 500 or 600 observa- 
tions in various trades and of inquiries at two large 
provincial hospitals, the large majority of industries 
work with loads well inside those recommended, 
and in no industry does heavy work by itself seem 
to have caused injury. These conclusions, as 
Dr. Overton observes, are based on data perhaps 
a little too narrow to be quite satisfactory, but they 
are at least sufficient to suggest caution in imposing 
regulations. Dr. Overton endeavours to meet the 
difficulty of differences in strength by suggesting a 
ratio of load to body weight. On the available 
evidence, a8 she admits, this involves the unsup- 
ported assumption that strength and endurance 
necessarily vary with weight. In works where there 
ін a doctor, the difficulty might be avoided better 
by giving him a discretion to assign maximum loads 
for different individuals or classes of workers, than 
by codifying regulations and adding to the work of 
inspectors. 
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TIN PRODUCTION IN THE BRITISH ЕМРТВЕ.—А pamphlet, 
entitled Tin Companies’ Position, was published recently 
by Messrs. W. Н. Rickinson and Son, 3, Great Winchester- 


street, London Wall, E.C.2. Information relating to | | 


tin-producing companies in all parte of the British 
Émpire is given within its pages, and the data include 


particulars of the property owned by the company, the ing department, remarkable both for its extent and 
outputs. dividends paid, names the extraordinarily wide range of its products. 


methods of production, 
of directors and officials, and other items of interest. 
Тһе little directory, which contains 136 pages, is priced at 
25. 6d., post free. 


MESSRS. METROPOLITAN-VICKERS by 42 ft. broad. "There is, however, а Separate 


ELECTRICAL COMPANY, LIMITED. set of machines in the transformer shop which 
(Continued from page 125.) i 
punchings, but а few t 1 i 
Our two previous articles gave an account ої | certain patterns of 22. = 
some of the shops concerned in the conversion of|are made in the main shop. Some hand — 5 
raw material, using that term in its widest sense, | 5 


Е hs аге to be found placed in various oth 
into parte utilisable, after further operations on| where they are most convenient 21. 
them, for complete machines. cesses in some specialised work М A 
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Fie. 34. Pam оғ Рокснгне DIES rog SEGMENTAL STATOR LAMINATION. 
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Ета. 35. Pam or PuNcuHiNa Dies FOR COMPLETE Котов LAMINATION. 


The next department which falls to be considered, Тһе main shop is divided into two parts, in one 
in which component parta are produced, may almost | of which, the north end, core laminations for elec- 
be said to be a factory in itself. This is the punch- | trical machines and other heavy pressings are made, 
the former comprising 90 per cent. of the work. 
я | EL This division, of which а view is reproduced in 
The main punching shop is situated on the ground | Fig. 38, on Plate XV, looking south, contains presses 
floor of the east side of aisle A of the machine| arranged on both sides of the gangway, the type of 
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machine used being clearly shown in the figure. 
The core laminations are paper - insulated on one 
side to minimise eddy currents. The paper is 
securely attached to the sheet steel by а couple 
of ingenious machines at the lower end of the shop, 
the adhesive being applied and the paper attached 
and dried in one rapid operation. 

The steel sheets are delivered to the shops in 
bundles of approximately 3,000 lb. weight. They 
are rectangular in shape and vary from 0-014 in. 
to jp in. in thickness. The processes of their manu- 
facture into punchings differ according to the nature 
and size of the punching that is required. Іп some 
instances preliminary operations are needed, the 
sheets being cut into pieces approximating to the 
size of the finished punching, a guillotine being used 
to obtain rectangular pieces and a rotating table 
with a revolving disc cutter to obtain circular 
pieces ; or, by means of a similar cutter the sheets 
may be slit into strips of any desired width, such 
strips being used for continuous feeding into the 
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Fig. 36. Group or Рокснко Котов, AND STATOR 
LAMINATIONS. 


machines. In the case of punchings for core lamina- 
tions, whether of circular or segmental shape, the 
punching may be made complete at one blow, or 
alternatively, the first operation may produce а 
blank, which must be subjected to one or more 
further operations in order to cut holes for ventila- 
tion and other purposes, and also to create the 
necessary slots for receiving the windings. 
_ It should be understood that the circular punch- 
ings may have the winding slots either on their 
Internal circumference or their external circumference 
according to whether they are stator or rotor lamina- 
tions respectively. To make this point clear we 
show in Fig. 36, above, а group of circular punch- 
ings nested one within the other. The outer one, 
Which is 44 in. in diameter and represents one of the 
largest complete rings made, is a stator punching 
or an induction motor and bears no relation to the 
other rings within it, but the two next inner rings 
are а stator and rotor respectively for one machine. 
same remark applies to the next pair, while the 
pia ring is a small rotor having no relation to the 
rs. 
The slots for windings may be formed in either of 
two ways, both of which are practised in the shop. 
first consists of punching a complete lamination 
at one stroke of the press, that is, all the slots and 
vent holes, &c., are cut at the same time. As an ex- 
ample of this process we show in Fig. 35, on page 186, 
8 rotor lamination together with the top and bottom 
dies by which it has been produced. The manu- 
facture and the setting of a pair of dies of this 
hature call for a very high degree of skill as the 
accuracy of the product depends upon both these 
Operations, and there is no doubt but that, in this 
"ресі, the company has an exceedingly well 
Qualified staff. The particular punching shown in 
thi gure is 30 in. in diameter, and is 0-016 in. 
ck. The vent holes are 1 in. in diameter in the 
outer rows, and {-іп. in the inner rows. It is a 
rotor lamination for a locomotive motor of 650 horse- 
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are 164 motors for which the total weight of the sheet 
steel required for Ше armatures is 667,058 lb. The 
finished laminations weigh 366,000 lb. so that there 
is approximately 42 per cent. of scrap. Each finished 
punching weighs about 2:18. А punching of this 
kind would require normally a total pressure of some- 
thing like 360 tons, but by special design, the tools 
with the punchings are brought within the capacity 
of the 300 ton presses used. A large Blanchard 
face-grinding machine is installed in the shop for 
the purpose of keeping the dies in order. 

The other method of making the slots is by punch- 
ing them either singly or a few at a time. This is 
done in comparatively small machines which are 
semi-automatic, inasmuch as the indexing is per- 
formed by the machine itself. These machines, 
of which there are 24, work at the rate of from 
160 to 400 notches per minute according to the 


the foreground of Fig. 39, on Plate XV, at the right- 
hand side. It consists of a built-up carborundum 
roller running at 1,500 r.p.m. under which the 
punching is fed, paper side down, it having been 
punched paper side up. During feeding the plate is 
gripped between two feed rollers situated in front 
of the grinding roller. There is а similar pair behind 
the roller so that the punching is held between one 
or the other or both, during the whole operation of 
grinding. Pressure is applied to the punching by 
lowering the grinding roller on to it, support being 
given underneath by a geared roller. The grinding 
roller bearings are fitted in sliding housings having 
geared screws for fine adjustment. All dust is 
removed by an exhausting fan. 

The various general views given in the above- 
mentioned figures, particularly Fig. 39, which is 
a view of the shipping end of the main shop, 
show piles of punchings near the machines. These 
afford some indication of the nature of the work 
turned out but do not give any idea of the 


Fio. 37. TYPICAL SMALL STAMPINGS MADE IN PUNCHING DEPARTMENT. 


humber of notches on the circumference of the plate. 
The segmental laminations, used for the larger elec- 
trical machines are punched in a similar manner 
to the circular ones. Of the complete punching, we 
give an example in Fig. 34, on page 186, together with 
a pair of dies, similar to that for the circular punch- 
ing. This particular segment is for the rotor of a 
25,000 kw. turbo-alternator set. It measures 227 
in. by 17 in. overall, and makes up into a circle of 
88 in. in diameter. As before, we may give some 
production figures. For six machines at present in 
hand for one contract a total weight of sheet steel 
of 594,000 lb. is required, giving finished punchings 
weighing 406,000 lb., 1.е., very nearly 70 per cent. 
of the gross weight of the sheet steel. Each finished 
segment weighs 1:101b. There аге 12 segments per 
ring and а 200-ton pressure is required at the press. 

In Fig. 40, on Plate XV, is shown an interesting 
machine for the individual notching of large rings 
built up of segments. This will deal with rings up to 
14 ft. in external diameter. Our space will not permit 
of a detailed description of it, but it will be gathered 
from the figure that the complete ring of segments 
is laid upon the arms of a rotating frame the centre 
of which may be varied, to suit the diameter being 
dealt with, by sliding it along the bed in the fore- 
ground of theillustration. Rotation is effected auto- 
matically by a ratchet motion, and there is an index 
stop to ensure rigid locking while the tool makes its 
stroke. The machine works continuously, one opera- 
tor inserting blanks and a second operator lifting out 
the finished punchings. | 

As may be expected, slight burrs are formed on 
the edges of the cut plate during the blanking and 
notching operations after the dies have been some 
time in use, and these are removed in two special 
grinding machines of the Metropolitan-Vickers 
Company's own design. One of these is shown in 


degree of accuracy of the punchings. The align- 
ment of the winding notches, shaft holes, &c., is so 
good that normally the cores are assembled аз 
they come from the grinding machine, and no filing 
whatever is needed of the resulting slots, so that 
the possibility of short-circuiting the plates is 
eliminated. Jt will be noticed that the punchings 
are stacked on skids and not оп the shop floor, 
every precaution being taken to keep them clean 
during manufacture. Pole pieces built up of 
laminations, such as are used in direct-current 
motors and generators, and in the Metropolitan- 
Vickers rotary converters, synchronous condensers, 
&c., are assembled in this department. They аге 
made up in jigs between heavy semi-circular steel 
end plates secured by fitted bolts tightened up 
under pressure in a 200-ton hydraulic press. 

The remaining shop, illustrated in Fig. 41, on Plate 
XV, is the second division of the main punching shop, 
1.е., the south end. This is largely devoted to the pro- 
duction of small stampings for switch gear, meters, 
instruments, brush gear, wireless apparatus, railway 
signal gear, small motors, and so forth. These are 
not by any means all produced in the flat аз is а core 
lamination, but some of them are pressed and bent 
in quite an intricate manner, the narrow slotting 
in some meter pole laminations is particularly 
worthy of note. Тһе general nature of the presses is 
indicated in Fig. 41 and that of the stampings in 
Fig. 37, &bove. Тһе presses are both power and 
hand operated. Тһе power presses are mainly of the 
open-fronted type, geared and ungeared. Quantities 
of а few thousand pieces are made in the ordinary 
presses, which are hand fed, but larger quantities 
are manufactured in presses with automatic feeds 
and capable of turning out 30,000 stampings 
per day. This material is fed to these machines 
in strips, and, in the smaller copper and brass work, 
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in continuous ribbons, and the pieces as they fall 
from the press are caught and stacked automatically 
in containers facilitating transport and assembly. 
Meter cases, frames, domestic electric iron parts, &c., 
are drawn on toggle drawing presses. Тһе main 
punching shop also contains small departments 
where spot-welding and riveting for stator and rotor 
ventilating plates is carried out. There is also а 
non-oxidising annealing plant which is used for 
annealing pressings where necessary during opera- 
tions. The punching department is served by one 
2-ton overhead electric travelling crane, one 10-cwt. 
hand jib crane, and one 10-cwt. hand portable crane. 

The west side of the ground floor of aisle А of the 
machine shop is, for the most part, devoted to the 
operations involved in the manufacture of turbine 
blading. This shop is parallel to the main punching 
shop, but extends further southward, as it is 300 ft. 
long. It is of the same width as the punching shop, 
viz., 42 Н., but of the same height, only for one 
half the total width, for a mezzanine floor, 
used for stores, etc., occupies part of the space 
under the main gallery, a construction which will 
be clear from the cross-section of the shops given 
on page 64 ante. As in the punching shop, the 
machines are arranged on each side of a central 
gangway. This is shown in Fig. 42, on Plate XVI, 
which is & view of the shop looking north, and dis- 
playing in the foreground the hack-saws which 
perform the first operation on the bars as received, 
namely, that of cutting them into suitable lengths 
for individual blades. From this point, proceeding 
northward, the machines are arranged in such a 
sequence that the subsequent operations ensure & 
regular progression of the blades in one direction. 
When they arrive at the north end, therefore, they 
are ready for assembly on the rotor discs, an opera- 
tion that takes place in that part of the shop with 
all but the largest sizes. Fig. 43, on Plate XVI, is 
a view of the assembly section of the blading depart- 
ment, B main aisle, into which the finished discs 
are transferred for assembly on the turbine shafts 
being visible on the right-hand side. 

In this department, as in others of the works 
we again find a very wide range of products, the 
smallest blade produced being 14 in. long over 
all and weighing $ 07., while the largest is 
27 in. long over all, and weighs 5 lb. Though 
different processes are used in the manufacture of 
the blades, the recognised method is that of cutting 
them from the solid. This entails a series of 
machining operations worth examination, and we 
accordingly give in Fig. 54, on page 189, a drawing 
of the successive stages in so making a blade, which 
drawing will be made clearer by reference to the 
photographs of actual blades in these stages shown, 
as seen from the back, in Fig. 44 and as seen from 
the front, in Fig. 45, both on Plate XVI. The 
bar is delivered to the shop either of rectangular or 
roughly crescentic section, the latter shape being 
perhaps better visualised from the common work- 
shop name for it, i. e., rhubarb section. This section 
is most commonly employed, the rectangular section 
being used when comparatively small quantities 
of blades are wanted, the cost of the special rolls 
for the crescentic section being prohibitive in such 
а case. It is converted into blades in the following 
stages, of which those shown in Fig. 44 and 46 refer 
to the working of the crescentic section only. 

Operation No. 1. Sawing.—The bars are cut off 
five at а time by the hack-saws shown in the fore- 
ground of Fig. 42. | 

Operation No. 2. Slotting.—This operation is 
done in à horizontal milling machine, two blades 
being machined at a time. This is followed, when 
necessary, by chamfering the ends of the slot to clear 
the radius of the wheel tongue. 

Operation No. 3. Tongueing.—The tongue, or 
ridge, formed by this process is afterwards converted 
into the shrouding rivet. Ten or more blades are 
set in a jig in а horizontal milling machine, and the 
tongues are milled together. Two jigs are carried 
on the machine table, one being emptied and re- 
filled while the blades are being milled in the 
other. 

Operation No. 4. Rough Milling the Back.—This 
operation is to reduce the amount of material to 
be removed in the two subsequent operations. It is 
a simple one, two blades being clamped side by side 


in the vice of а horizontal milling machine, and 
being milled together. 

Operation No. 5. Forming the Convex Surface.— 
This is also done on a horizontal milling machine, 
two blades at а time being machined by formed 
cutters in double loading jigs. 

Operation No. 6.  Profiling.—The back form is 
finished on & vertical milling machine, the blade 
being guided round the rotating cutter by a profile 
former representing the external surface desired. 
The lower part of the cutter consists of a roller of 
the same external diameter as the cutting teeth. 
The blade is pressed against the cutter until the 
roller comes into contact with the former, when 
cutting ceases. The table carrying Ше blade jig 
is then lowered for the depth of the cutter and the 
operation is repeated on a fresh surface using the 
finished portion of the blade as the former. 

Operation No. 7. Milling the Radial Taper.— 
This operation finishes the back of the root, forming 
the taper necessitated by the relative angular 
position of the adjacent blades. It is carried out 
in а horizontal milling machine, the jig used holding 
one blade at a time. 

Operation No. 8. Drilling.—A sensitive drill 
is used. The jig holds the blades in pairs as the 
rivet holes come in different positions on alternate 
blades. (See 8 and 9, Figs. 44 and 45.) 

Operation No. 9. Turning Shrouding Rivet.— 
This operation (10 of Figs. 44 and 45, is done in a 
lathe, the blade being held in a jig and the tool in 
the lathe chuck. 

Operation No. 10. Grinding and Polishing.— 
These are hand processes, and are given to both 
convex and concave surfaces of all blades. 

The above operations are all, with the exception 
of Nos. 1 and 10, which need no explanatory sketch, 
numbered in Fig. 54, as wellasin Fig. 44 and Fig. 45, 
but in Fig. 54 an additional operation, No. ЗА, is 
shown. This is the process of forming the concave 
surface of the blade when bars of rectangular sec- 
tion are used. It is effected in a horizontal milling 
machine by cutters of convex outline, the jigs hold- 
ing two blades. The operations then, on a blade 
cut from the rectangular material, аге П іп number, 
as against 10 for the crescentic section bars. 

The blade material is either nickel steel or one 
of the rustless steels now on the market, both the 
purpose and conditions of working of the particular 
machine being factors in determining the precise 
kind of steel used. The process of manufacture 
is controlled by gauges, and the finished blades, in 
addition to being checked and examined, are tested 
by an electrical method for incipient cracks. 

It will have been noticed in Figs. 44 and 45, 
Plate XVI, and Fig. 54, page 189, that the blades 
described are of what is known as the straddle 
type, that is, they are formed with a forked end 
which slips on to the edge or tongue of the rotor 
wheel. It must not be taken for granted, however, 
that this is the only method of connection 
employed, as, when the first wheel is velocity 
compounded, that is, when it carries two rows of 
blades of different lengths, such blades are attached 
by means of T-heads. The wheel has two T-shaped 
grooves on the rim, access to which is obtained by a 
port through which the blades are passed one at a 
time, and are then slid round the circumference into 
position. The operations of making the T-headed 
blades only differ from those used in the manu- 
facture of the straddled blades in the formation 
of the T-head which is a simple milling process. 
By far the greater number of the blades are of the 
straddle type, however, во we show, in Fig. 47, on 
Plate XVII, a portion of a wheel rim of this type 
to illustrate the method by which they are secured 
to it by riveting, which is as follows. 

In the first place, exact registration of the holes 
in the blades and the wheel tongue is ensured by 
drilling them smaller than the rivets. The blades 
are then set in position on the wheel tongue and 
temporarily pinned through the outer row of rivet 
holes. The shrouding is next fitted, in strips, to the 
projecting rivets. The blades are thus firmly held 
for the next operation, which consists of reaming out 
the inner row of rivet holes and fitting the rivets. 
The completion of this permits the removal of the 
temporary fastenings from the outer row of rivet 
holes, and these holes are then reamed and fitted 
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with rivets. Both rows of blade rivets are then 
closed by spinning with a power driven tool. The 
reamer is also power driven. The final operation 
consists of riveting up the shrouding rivets by hand. 
This is the normal procedure with blades of average 
length, but long blades are, in addition, silver- 
soldered to the shrouding and, when necessary, one 
or more lacing wires are used to increase the rigidity 
of blade packets, the lacing wires being silver- 
soldered to the blades. 


A completely bladed rotor with blades of average 


length is shown in Fig. 46, on Plate XVII. This is 
the rotor for a high pressure turbine of a 20,000-kw. 
alternating set, running at 3,000 r.p.m. In Fig. 48, 
on the same plate, which is a reproduction of a 
photograph of a rotor for a turbine of a 35,000 kw. 
set running at 1,500 r.p.m., the lacing wires referred 
to above may be clearly seen. 
arranged for the Metropolitan-Vickers system of 
multiple exhaust, the blading at the large end of 
the rotor is of a somewhat different nature, being 
divided, across the length of the blades, by a 
ring somewhat similar in appearance to the 
shrouding ring. 
explained when dealing with the turbines as a 
whole, but it may be here pointed out that what 
appears to be a complete ring is formed by a square 
collar on the blade, which is of different profile at 
each side of it. The manufacturing operations on 
these compound blades are therefore more com- 
plicated than those on the simple blades but are 
generally of the same character. 
great difference in size of the various blades, not 
possible to state the output of this department 
very precisely, but a conservative estimate of over 


In turbine rotors 


The purpose of this will be 


It is, from the 


1,000 blades per day may be made. There are 120 


machines engaged on this work. Most of these are 
belt driven by countershafts, but 10 machines have 
individual motors, and 20 take power from a line 
shaft through friction clutches. The shop is served 
by a 5-ton electric crane. 


The guide blading for the diaphragms, a view of 


one of which is given in Fig. 49, on Plate XVII, is 
а comparatively simple component to produce com- 
pared with the wheel blading. These blades, usually 
made in the blading department, are of smooth sheet 
steel bent to the appropriate curvature. 
on which the steam impinges is, in some instances, 
reinforced by folding over the blade upon itself, 


The edge 


во that а rounded and stiffened edge is presented. 


Most of the diaphragms have the blades cast in, 


and for this purpose the blades are cut with dovetail 


projections which may be seen in the view of the 


diaphragm cores given in Fig. 16, on page 76 ante. 


The diaphragm shown in Fig. 49 is of the normal 


cast type, and is fully bladed. "The diaphragms at 


the high-pressure end of the turbine are usually 


bladed at the top and bottom only to ensure a pro- 


portion of blade height suitable to the volume of 


the incoming steam. It should be noted that the 
diaphragm in the figure is made in halves. This is 
the invariable practice, and is adopted for easy 


assembly and dismantling of the turbine, and to 


facilitate examination of the glands round the 
wheel bosses without disturbing the wheels. 

In those instances in which built-up diaphragms 
are used in multi-exhaust turbines, inner and 
outer steel rings are employed with a dividing ring, 
corresponding to the pseudo-ring on the wheels, 
near the centre of the blades. Тһе blades are partly 
cut through to take this dividing ring which is held 
in place by the portions above and below it, being 
bent at different angles. This operation is done in 
the punching shop. Though the guide blading is 
made in the blading department, the diaphragms 
themselves are handled in & section of aisle C 
set apart for them. This occupies 300 ft. of the 
north end, and is 42 ft. wide. It is served by а 
10-ton overhead electric travelling crane and 12 
l-ton hand-operated jib cranes. Here both cast-in 
and built-up diaphragms are machined and 
assembled, and, as may be inferred from the nature 
of the parts, the majority of the machines consist 
of circular vertical boring mills. There are seven of 
these, four being driven by a common motor, and 
three by individual motors. The remaining 
machines, viz., two planing machines, one plano- 
miller and two radial drills, have individual motors. 

The stores of a factory are, of course, the main 
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internal souree of most of the materials worked upon 
in the shops already described, and the natural 
tendency is to expect to find some great building 
in the works we are now concerned with, from which 
centre the materials are radiated. In the Metro- 


copper, 3,000 tons; mica, 250 tons; steel forgings, 
1,500 tons; steel castings, 3,500 tons; pig iron, 
9,000 tons; timber, 4,500 tons; Japanese silk, 
40,000 square yards; slate and marble, 1,000 tons; 
insulating boards of various kinds, 300 tons. Of 
one kind of oil alone over 300,000 gallons were 


sible head of the department concerned. Dealing 
first with the main stores, which are eight in 
number, situated in different parts of the works, 
two stores are given up to finished products built 
for stock, and the remaining six to bars, rods, and 
tubes, sheet metal, copper wire, slate and marble, 


politan-Vickers works, however, the stores are de- 
centralised, with a resultant saving in transport and 
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OPERATION N?5. 
FORMING THE CONVEX SURFACE. 


purchased during the year, though a considerable 


OPERATION №3. TONGUEING. 
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OPERATION №6. PROFILING. 


QPERATION N? 9. 
TURNING SHROUDING RIVET. 


oil and paint, and stationery. The bar and tube 
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time. Though the individual buildings, therefore, 
not present any imposing bulk, the mass of 
M handled is striking, and the organisation 
Y corresponds in scale to the rest of the factory. 
gross quantity of material received in the 
inn plus the goods sent out, in 1927, was over 
000 tons, or 400 tons per day, taking a year to 
Кара of 300 working days of equal length. Some 
of the main incoming items for the year may be 
as follows :—Sheet steel, 12,000 tons ; 


portion of this was sent direct to the new plant 
on site, and did not enter the works at all. 

The purchasing department and the main stores, 
i.e., stores which supply the works as a whole, are 
grouped under the charge of & combined head 
purchasing agent and storekeeper. Іп addition, 
there are, in the principal manufacturing depart- 
ments, what are known as departmental stores 
for both materials апа tools, which are under 
the control of the superintendent or other respon- 


stores is a building 362 ft. 6 in. long, lying to the 
south of the transformer shop, and with office 
accommodation for the purchasing-department 
staff to the west of the stores building. The south 
end of the stores is used as a receiving department, 
and is provided with an outside platform, besides 
which a railway siding runs, and also with another 
platform used by motor lorries and other road con- 
veyances. А view of the north end of this stores 
is given in Fig. 50, on Plate XVIII. It is divided 
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longitudinally by a rail, on which runs а 5- ton, elec- 
trically-operated crane of the semi-gantry type 
spanning that half of the building in which the 
heavy bars are stored. This side also contains a 
number of power-driven hack-saws for cutting from 
the bars the precise length specified in the shop | 
order. Inaddition to steel and iron bars, for general | 
work, this store contains rolled and extruded 
copper and brass bars of special section, cables, | 
bolts, screws, washers, general ironmongery and, 
small tools. Fig. 51 on the same plate shows another 
of the main stores. This is situated at the east side | 
of aisle А in line with the blading department, and | 
contains sheet metals, such as copper, brass, phos- 
phor bronze, tin, lead, and magnetic steel, as also 
the insulating paper for the latter, which may be 
seen on top of Ше shelving in the figure. The third 
of these stores that we have selected for illustration | 
is that, a part of which, is shown in Fig. 52. This 
occupies & portion of the gallery over the blading 
shop, and contains general insulation material, mica, | 
and magnetic wires for coil winding and forming. | 
Besides the above, а further stores is set apart for 
Scrap and waste materials from the shops. | 

The main stores department is intimately con- | 
nected with the research department inasmuch as 
the latter department prepares the specifications | 
on which all the materials are purchased. As a 
rule the standard B.E.S.A. and B.E.A.M.A. specifi- | 
oations are adopted as far as possible, but there are 
many other materials which cannot be so defined. 
For all materials the purchasing specifications 
above mentioned, and of which there are some- 
thing like 1,350, are drawn up by the research 
department in consultation with the engineering, 
manufacturing, апа purchasing departments. А 
common-sense procedure in connection with the 
drafting of these specifications is consultation 
also with all possible outside suppliers. Such 
details as adequate tests are thus mutually arranged 
оп а proper economic basis, unnecessary refine- 
ments or redundant properties being dispensed 
with to the benefit of the company’s customers, 
who are safeguarded at the same time by a rigid 
application of the specification in all essentials. 

There are, again, many miscellaneous articles 
which, while they do not require formal specifica- 
tions yet need а certain preciseness of definition to 
ensure uniformity. To cover this class of supplies 
materials cards are used. These give a description 
of the material, what it is used for, its character- 
istics, in what form it is to be supplied, and, in some 
cases, lists of approved firms able to supply the 
desired quality. When the purchase is to be made 
in the open market, samples have to be submitted 
for test by the research department. In addition 
to the maintenance of standard supplies, the pur- 
chasing agent and storekeeper is responsible for all 
special purchases of materials and plant that may 
be required otherwise than for manufacturing pur- 
poses in connection with the firm’s many contracts 
with its customers. 

Responsibility for examination of materials as 
to quantity rests with the purchasing department, 
and as to quality, in general with the inspection 
department. Where physical, chemical, or other 
similar teste are required, specimens of the incoming 
material, in an agreed percentage of the whole, аге 
forwarded by the inspection to the research depart- 
ment. For certain materials responsibility for 
inspection and tests rest entirely with the research 
department. Under this head fall insulated cop- 
per wire, transformer and switch oil, insulating 
materials, and such important forgings as those 
required for turbine discs, flywheels, large shafts, 
and turbo-alternator rotors. For these forgings a 
metallurgist from the research department generally 
attends at the maker’s works and watches the 
process of manufacture there in all stages from the 
ingot onwards. This procedure will be dealt with 
more fully later. 

The departmental stores are, as has already been 
stated, under the control of the manufacturing and 
assembly departments to which they are attached. 
As there are 44 of these stores in the works, contain- 
ing castings and finished and semi-finished parte, 
that is, practically all the stocks belonging to the 
work in progress, it is not possible even to give a list 
of them much less a detailed description. Fig. 53 on 
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Plate XVIII will serve as a typicalexample. This 
shows one of three stores for the meter, instrument, 
and meter relay department. It contains only 
castings of various types, approximately 200,000 in 
number. The second of these stores contains all 
remaining parts necessary for the complete assembly 
of the many different types of meters, instruments, 
and relays of the standard Metropolitan-Vickers 
designs. The third store attached to this depart- 
ment is devoted entirely to the large stocks of 
finished standard meters and instruments. 

Reasonable amounts of raw material stocks, 
drawn from the bulk supplies in the main stores, 
are kept in hand in the departmental stores, such as 
bolts, screws, taper and split pins, wrought iron 
fittings, valves, cocks, and insulated magnetic wire. 
Another function filled by the departmental stores 
is that of carrying materials specially manufactured 
for a particular order. This part of the store- 
keeping is usually supervised by the production 
staff in collaboration with the senior foremen. 
Normally, the departmental stores are in charge of 
a head storekeeper, with an assistant, and a staff 
of clerks, usually female, for stores ledger, card, and 
other record duties, the issue of materials and parts 
being governed by a precise system of card indexes 
and forms. The departmental stores are in direct 
touch with the drawing office as the latter always 
recommends the first line of stocks to be ordered 
in case of the development of a new design of 
apparatus, and enter all information relating to it, 
with identification sketches in the margin, on the 
new ledger cards involved. 

The departmental tool stores are 13 in number. 
In addition to the ordinary tools in every day 
demand they are used for the storage of all special 
tools and jigs needed by the process in the depart- 
ment concerned, and the main tool stores may also 
be drawn upon as needed. All standard checks of 
measuring instruments and gauges are, however, 
kept in the main tool room, with an account of which 
we propose to open our next article. Before leaving 
the subject of the tool stores however, it may be 
mentioned that a new employee, on assembly work 
or a machine, is generally supplied, along with his 
outfit of necessary tools, with ten brass checks 
bearing his clock number. One of these is sur- 
rendered when a special jig is loaned, and is handed 
back when it is returned. Anemployee leaving the 
company’s service then, has either to return his 
full number of checks, or their equivalent in tools 
or jigs. 

In an organisation dealing with such large 
quantities of materials and making so many different 
kinds of apparatus, special measures become neces- 
sary to limit as far as practicable and consistently 
with efficient design and production, the number of 
sizes and quantities of materials and common parts 
carried in the stores; and, moreover, it also 
becomes necessary to inform designers, draughtsmen, 
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WIRELESS EQUIPMENT. 


MESSRS. MARCONI’S WIRELESS TELEGRAPH COMPANY, LIMITED, LONDON. 


TERMINAL BUILDINGS, SHOWING CONTROL TOWER. 


production clerks, and others exactly what stocks 
are carried and from what store they may be 
obtained. This work is carried out by a standards 


department which issues its information by means of 
drawings of uniform size made up in the form of 


* gtandard books." Of these there are about 60 
used in the works, each containing, at the moment, 
368 pages. These figures give some idea of the 
extent of the system, but, as an example of the 
range required, it may be stated that it has been 
found impossible to reduce flat bright steel bars 
below 132 sizes, which range from yy in. by % in. 
to 1 in. by 5 in., or semi-finished hexagon-headed 
bolts below 159 sizes, from + in. to { in. in diameter, 
and of various lengths. 

The standards sheets particularize stock sizes, 
and also preferred non-stock sizes, the latter being 
obtainable for use against any specific order. Re- 
quests for any non-standard material must be 
approved by the head of the department concerned, 
and all requests for additional stock sizes are 
referred to the standards department for investi- 
gation and approval. Another function performed 
by the standards department, of which brief mention 
may be made is to issue sheets calling attention to 
the quantities and sizes of any inactive stock. 

In addition to the above, each of the main 
departments maintains department standard books 
of all details stocked in the departmental stores, but 
all items likely to be of service to other departments 


are notified to the main standards department for 
inclusion in its books. 


(То be continued.) 


WIRELESS EQUIPMENT OF THE 
CROYDON AERODROME. 


As wireless communication plays such an important 
part in the safety and convenience of aerial navigation, 
it is by no means surprising that careful attention has 
been given to this matter in the reorganisation of the 
London Terminal Aerodrome at Croydon. The 
experience gained during the period of eight years 
in which the previous wireless installation was in 
use has naturally been of the utmost service in designing 
and arranging the new equipment, so that the particulars 
of the latter, which we propose to give below, should 
be of interest to all who follow the development of 
British commercial aviation as well as to those 
concerned with progress in wireless communication. 
lt is common knowledge, of course, that all modern air 
liners are fitted with wireless telephonic or telegraphic 
apparatus, its provision being essential for warning 
the pilot of impending weather changes and for 
conveying instructions in landing. It is also now 
employed to enable a pilot to obtain his position with 
considerable accuracy, and numerous instances could 
be cited of long flights carried out in safety in fogs, 
and in other conditions of bad visibility, which would 
have been impossible without its aid. | 

The wireless equipment at Croydon, which we shall 
been supplied to the Air Ministry 


— ie Цц 


FEB. 17, 1928.) 


— 


CROYDON AERODROME 


MARCONTI'S 


MESSRS. 


WIRELESS TELEGRAPH COMPANY, 


ENGINEERING. 


WIRELESS EQUIPMENT. 


LIMITED, LONDON. 


Кто. 2. 


4 3 
ыы, SPEI EMO 
* М Ба ТҰ дм ДА 
А e ғ“ А As L s ы мын 
+ а : * enn. +f M om 
"TT Е a — ы Ну, а А ъ 2", 
| 2 PT Lod - . 
- с y Pun. += д» же $ ests 


~ өзе 


Еа. 3. 


by Messrs, Marconi’s Wireless Telegraph Company, 
Limited, Marconi House, Strand, London, W.C.2, 
x whom we are indebted for the particulars given. 
t comprises four transmitters working on different 
wavelengths, as well as efficient receiving and direction- 
ung apparatus. The four transmitters are installed 
ша transmitting station at Mitcham, some 2} miles 
m the aerodrome, but three of them, as well as 
Ме recelving and direction-finding equipment, are 
Operated from a control room in a tower, which forms 
Patt of the aerodrome terminal building, a photo- 
graph of which is reproduced in Fig. 1. Of the three 
transmitters operated from the control room, one is 
eg telephony with aircraft. in flight on a wave- 
Ю m., another for similar communication 
telegraphy, while the third is kept as a stand-by. 
fourth transmitter is controlled from a separate 
ud a wireless room in the terminal building, 
8 used mainly for transmission and reception of 
Wen m and from other aerodromes on a wave- 
and t ,400 m. The operators in the control tower 
гаће office work independently of each other, and 

ти аге 80 arranged that no interference between 
m Is possible. It is intended, in the near future, to 
epe length in the neighbourhood of 1,500 m. for 
Рие communication with aircraft in flight, 


RECEIVING AND DIRECTION-FINDING APPARATUS. 


TRANSMITTERS AND MAIN SWITCHBOARD. 


thus leaving the 900-m. wavelength free for telephony 

with aircraft. АП the transmitters are, however, 
designed for working on any wavelength between 
800 m. and 2,000 m., so that a change in wavelength 
can easily be effected. 


As will be seen from Fig. l, the top of 
the control room is provided with large windows 
of plate glass, giving an uninterrupted view of the 
whole of the aerodrome. Оп the roof fixed a 
mast, 54 ft. in height, supporting the Bellini-Tosi 
{уре aerial for the direction-finding apparatus. The 
aerial comprises two double triangular loops at right 
angles to each other, the length of the inclined limbs 
being 60 ft., and that of the horizontal limbs 30 ft. 
The latter are attached, at their outer ends, to metal 
spacing supports, which project for a distance of 
15 ft. bevond the four corners of the roof. From 
the centre mast is also suspended a phasing aerial, 
100 ft. long, and connections from this, and from 
the free ends of the direction-finding aerial, enter 
the receiver room through porcelain insulators ; they 
to the radio-goniometer and 

2. In this illustration, 
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аге thence connected 


the direction-finding 
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by remote control from this table, and the microphone 
and Morse sending key for i жете and telegraphic 
transmission, respectively, can be distinguished in the 
figure. То the right of the receiver is а two-valve 
line amplifier, which amplifies the microphone currents 
when speech is being transmitted. 

The direction-finding apparatus, it should be ex- 
plained, is worked in conjunction with similar equip- 
ment at Pulham in Norfolk and at Lympne in Kent. 
А constant watch is kept at both these stations, as 
well as at Croydon, and when a pilot transmits a 
request for his position, bearings are taken аб Pulham 
and Lympne and transmitted to Croydon, where bear- 
ings are also taken, and the three bearings are plotted 
on à large map, their point of intersection indicating 
the position of the aircraft. This position is trans- 
mitted to the pilot from Croydon in less than a minute 
from the time the request was made. 

The location of the transmitting station, some 24 
miles from the aerodrome, has the twofold advantage 


| that reception at the aerodrome is not affected by the 


operation of the transmitters, and that obstruction to 
aircraft by the presence of the masts is avoided. Тһе 
building in which the transmitters is housed has been 
constructed on the southern edge of Mitcham Common, 
on a square plot of land having sides 250 ft. in length. 
Steel-lattice masts, each 100 ft. in height, have been 


‚ erected at each corner of the square, and these support 


four identical aerials of the inverted L type, the length 
of each horizontal limb being 145 ft. Тһе aerials 
are of the four-wire cage type, the 7/19 phosphor- 
bronze wires of which they are composed being spaced 
on light metal hoops 3 ft. in diameter. Тһе down leads 
are connected to lead-in insulators on the roof of the 
transmitting building, which is located in the centre 
of the site, the four insulators being placed in a single 
row along the side of the building immediately over 
the aerial-tuning inductances of the transmitters. Тһе 
lower end of one of the insulators can be seen near the 
top right-hand corner of Fig. 3, which is a view of the 
interior of the transmitting room. 

The other insulator visible in the ceiling near the left- 
hand top corner of the illustration is that for the earth- 
ing system which may now be described. Тһе main earth 
consists of a continuous ring of overlapping zinc plates, 
each measuring 6 ft. by 3 ft., buried vertically in the 
ground surrounding the building, and from this ring 20 
buried wires radiate towards the sides of the site, each 
wire being connected at its outer end to a 6 ft. by 3 ft. 
zinc plate, also buried vertically. Тһе connection be- 
tween the ring of zinc plates and the earth end of the 
aerial-tuning inductances of the transmitters is made 
by copper tubes, which first rise vertically to within a 
few inches of the ceiling and are then taken across the 
ceiling to the lower end of the earth lead-in insulator, 
as shown in Fig. 3. А brass rod passes up through 
this insulator, which is exactly in the centre of the 
building, and from the upper end of the rod four brass 
tubes, supported on insulators at intervals, are taken 
across the roof, one to each corner of the building. 
The tubes are continued downwards at the corners, 
at a distance of 1 ft. from the walls, to within 6 ft. of 
the ground, and each tube is thence connected to the 
zinc earth ring by eight wires spread out in the form 
of a fan. This method of earthing is highly efficient 
and the total resistance of the complete aerial-earth 
system, at a wave-length of 900 metres, is only 6 ohms. 

The transmitting building itself is a single-storey 
structure, measuring 48 ft. by 44 ft. in plan, and con- 
taining a machine room, transmitting room, and work- 
shop, in addition to a rest room, stores and office, 
and a compartment containing the heating apparatus. 
The machine room is 20 ft. square, and contains a 
three-panel switchboard of which two panels control 
the incoming supply of three-phase current at 440 volts 
and 50 cycles. From the first and second panel, current 
is supplied to two 15 kv.-a. motor-alternator-exciter 
sets, constructed by Messrs. Newton Brothers, Limited, 
either of which may be used to supply power to the 
four transmitters, while the other acts as a standby. 
In addition, an alternator, driven by a prime mover, is 
provided for use in the event of a failure of the external 
supply, and the current from this set, which also supplies 
three-phase current at 440 volts and 50 cycles, is con- 
trolled by the third panel of the switchboard. The 
two motor-alternator sets are started up by Brookhirst 
pillar starters, and the alternators deliver 43 amperes 
at 350 volts and 300 cycles. Current from the exciters, 
at 40-60 volts, is used for operating relays, and other 
purposes for which direct current is required, as well as 
for supplying the alternator fields. One phase of 
the three-phase supply system, at 220 volts, is used 


| for lighting the building. 


From the machine room, cables run in trenches to 
the main switchboard, which is located in the trans- 
mitting room, and can be seen in the background of 
Fig. 3. From this board, the current is distributed to 


receiver amplitier shown in Fig. 2. | | | 
unit can be seen on the left each of the transmitters, as will ђе explained more 


with the nine-valve multi-wave receiver amplifier at | fully later, and to two grid-bias machines, one of which 
| the back. The transmitters at Mitcham are operated | 15 used to maintain the negative potentials on the 


| 
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grids of the absorber and magnifier valves of the trans- 
mitter, while the other acts аз а spare. Тһе grid-bias 
machines are 660 volt direct-current generators, of 
l-kw. capacity, driven by three-phase motors. In 
connection with the equipment of the main board, it 
is of interest to mention that the main alternating. 
current circuit breaker is fitted with а special tripping 
device, arranged во that if the grid-bias machine in 
operation should fail, the circuit breaker is opened and 
excessive current through the valves is thus prevented ; 
the arrangements also prevent the circuit breaker from 
being closed until one of the grid-bias machines is in 
operation. 
. The method of starting up the transmitters 
is also of interest. Two panels of the board are each 
divided into two identical sections, one section con- 
trolling one transmitter, and each section is fitted with 
а relay which сап be operated either locally from а 
switch on а table by the side of the transmitter or 
from a similar switch in the wireless room of the control 
tower connected to the relay through a land line. 
When the relay is energised, it switches on power to 
the transmitter provided that two three-pole, one-way 
switches, on the panel below the relay, have been closed. 
One of these three-pole switches lights the filaments of 
the valves, while the other prepares them for power. 
It should, perhaps, be mentioned that an ingenious 
arrangement has been provided to render it impossible 
to prepare the valves for power until the filaments have 
been lighted, or to extinguish the filaments before the 
Telay is ready to take off the power. Whichever of the 
switches is closed first, lights the filaments, while the 
second prepares the valves for power, and in whatever 
order the switches are opened, the first always cuts off 
the power and the second the filament current. In 
general, the valve filaments are kept constantly alight, 
since the frequent switching on and off of the filament 
current would tend to shorten the life of the valves. 
The transmitting room is 38 ft. long by 28 ft. wide, 
and the four transmitting sets it contains are each of 
3-kw. capacity. They are designed for telephony and 
for telegraphy by continous-wave or by interrupted- 
continuous-wave transmission on any wavelength 
between 800 m. and 2,000 m. Their neat and compact 
design will be apparent from Fig. 3. Аз will be seen 
from this illustration, a sloping panel is provided at a 
convenient height for the measuring instruments, and 
for most of the controls. The lower part, which is 
totally enclosed, contains the drive valve with its 
attendant circuit, while behind each transmitter, 
on tables, are the closed-circuit and aerial- tuning 
inductances; the condenser for the closed circuit is 


placed below the table carrying the corresponding 
inductance. 


The aerial-tuning inductances consist of two separate 
coils in series, connected astatically, and mounted on 
porcelain insulators on an open framework. They are 
wound with stranded cable, each wire of which is 
separately insulated. Coarse tappings are provided, 
and fine adjustment of wavelength is effected by 
means of a variometer in one of the coils. In the 
other coil is a coupling coil connected to the closed 
circuit. The inductances of the latter are similar in 
design to the aerial-tuning inductances, but one of the 
coils is provided with an anode {ар connection and а 
variable anti-reaction coil. The other coil is fitted 
with & variometer for fine wavelength adjustment. 
On tbe right-hand side of each transmitter is a small 
table, on which are fitted à power switch, a Morse key, 
a microphone plug socket, and a change-over switch, 
for use in testing the transmitter locally. Grid-bias 
batteries for some of the valves are located on shelves 
below the table. 


Each transmitter employs seven valves, one main 
oscillator valve, two modulator valves, one sub- 
modulator valve, two rectifier valves, and one drive 
valve, all of which, except the last mentioned, are 
located behind the aluminium wire grid above the 
sloping panel, as shown in Fig. 3. When telephone 
transmission is used, the speech variations from the 
microphone in the control room at the aerodrome, 
amplified as already mentioned, are brought by the 
land line and impressed upon the grid of the sub- 
modulator valve, which is resistance-capacity coupled 
to the grids of the two main modulator valves. Current 
is fed to the anodes of the modulator and oscillator 
valves through a speech choke, speech being effected 
by the choke-control method. The drive valve and 
drive circuit, as already mentioned, are totally enclosed 
in a screened box in the lower part of the transmitter. 
This circuit is adjusted tothe wavelength on which trans- 
mission is to be carried out, and the main oscillator is 
forced to oscillate at the same wavelength. By this 
means, the wavelength is kept constant, regardless of 
any external disturbing effects, such as the swaying of 
the aerial in the wind. 

When telegraphic transmission is in progress, the 
speech choke is short circuited, and the sub-modulator 
valve is left out of action, the two modulator valves 
then being used as absorber valves. In the absorption 


other hand, the grids of the absorber valves are made 
negative. Хо current then flows through these valves, 
but power is applied to the main oscillator valve, and 
the full potential is applied to the drive valve, which 
oscillates and forces the main oscillator to oscillate 
at the same frequency. For interrupted-continuous 
wave signalling, a small motor-driven interrupter disc 
is connected in series with the key, to interrrupt the 
circuit at audio frequency when the key is pressed. 

As already mentioned, power for each of the trans- 
mitters is supplied from the main board at 350 volts 
and 300 cycles, and this is stepped up by a transformer 
to from 5,000 volta to 10,000 volts, rectified by the 
two rectifying valves, and smoothed by condensers 
and chokes. The same 350-volt supply is stepped down 
by three transformers to various voltages, ranging from 
12 to 17, for heating the filaments, but the filament 
current is not rectified. 

From the above description, it will be seen that 
everything possible has been done in designing and 
arranging the equipment to ensure efficiency, reliability 
and convenience in operation, and the improved 
facilities for wireless communication thus rendered 
available can hardly fail to have a beneficial effect on 
the development of the air routes from Croydon, 
especially with respect to their operation in weather 
conditions which are unfavourable to flying. 


THE LATE MR. W. NAIRN. 


WE regret to have to record the death of Mr. William. 


Nairn, which took place on February 13 last at the 
early age of 50. Mr. Nairn, who for the past eleven 
years had occupied the position of electrical engineer 
to the Bristol Tramways and Carriage Company, 
Limited, was born on August 5, 1877. He received 
his general education at Hutcheson’s Grammar School, 
Glasgow, and, in 1891, entered upon a three years 
course of engineering study at the Royal Technical 
College, Glasgow. In 1895 he gained the diploma of 
Associate in Electrical Engineering of the College. 
He received his practical training at the locomo- 
tive works, Glasgow, of Messrs. Dubs and Company, 
now one of the constituent firms of the North British 
Locomotive Company, Limited. In 1898, at the 
age of 21, Mr. Nairn became resident engineer in the 
Glasgow Corporation Tramways Department, and was 
placed in charge of the experimental power station, 
the rolling stock and the transmission system. In 
1902, the young engineer proceeded to London to take 
up the appointment of assistant electrical engineer to 
the London United Tramways Company, Limited. 
Two years later he was promoted to the position of 
chief electrical engineer, and, while in that capacity, 
was responsible for the maintenance of the power 
station and substations, the overhead lines and the 
underground cable system. He also superintended 
the construction of all new works of an electrical 
nature, and had charge of the preparation of plans, 
specifications and estimates. 

Mr. Nairn returned to Glasgow in 1910, having been 
appointed chief of the construction department of the 
Clyde Valley Electrical Power Company, Limited. 
He became responsible for all the extensions to the 
Company’s undertakings, including electrical plant, 
substations, and transmission lines. After spending 
seven years with the Clyde Valley Company, Mr. Nairn 
received the appointment of electrical engineer to the 
Bristol Tramways and Carriage Company, Limited, a 
position he continued to hold until his death. He had 
charge of all the electrical work in connection with the 
operation of the Company’s electric tramway system, 
and was also consulting electrical engineer to the Bristol 
Aeroplane Company, Limited, Filton, Bristol, and to 
the Main Colliery Company, Limited, Neath, Glamor- 
gan. Mr. Nairn became an associate member of the 
Institution of Electrical Engineers in 1901, and was 
elected to full membership in 1905. He became a full 
member of the Institution of Civil Engineers on July 14, 


1925, having been elected an associate member on 
December 6, 1904. 


— — ͤ — 


THE IRON AND STEEL INsTITUTE.—The Council of the 
Iron and Steel Institute has decided to award the 
Bessemer Gold Medal for 1928 to Mr. C. M. Schwab, of 
New York, chairman of the Bethlehem Steel Corporation, 
and president of the American Iron and Steel Institute, 
It is expected that the medal will be presented to Mr. 
Schwab in person by Mr. Benjamin Talbot, president 


of the Institute, at the forthcoming annual meeting, on 


May 3 next. 


_ [ЕЕВ. 17, 1928. 
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LABOUR NOTES. 


Ах editorial note in the February issue of the 4. E. U. 
Monthly Journal, deals with the application of the 
engineering trade unions for а wages advance of 88. 
per week. The application is again national in 
character,“ the writer says, and whilst many hold 
the opinion that probably it would be more advanta- 
geous to deal with these questions from local and district 
points of view, we venture to suggest that having regard 
to present day conditions, also the fact that the em- 
ployers are organised on national lines, the decision 
to make the application national in character will 
prove to be the better method." 


„There will, no doubt, be criticism from certain 
quarters," the writer of the note goes on to say, “ with 
respect to the amount to be applied for, and whilst we 
hold strongly to the view that our claim for an advance 
of 20s. per week to those engaged in the engineering 
industry was a just one, we believe that the conference 
of trade union representatives acted wisely in decidin 
to apply for а lesser sum at this juncture. The deman 
for an 88. weekly increase is sound, reasonable, and 
warranted ; trade reports show that there are brighter 
prospects, апа the position generally can safely be said 
to be better than it has been for the past four or five 
years. Apart from one or two sections, the condition 
of the engineering industry is gradually improving and, 
as previously stated, everything points to a considerable 
increase in the volume of trade. Тһе 28. bonus granted 
to day-rate workers (with exceptions) was a welcome 
addítion to the meagre amount paid to such workers, 
but it could by no means be accepted ав a final settle- 
ment of the claims we have been making for increased 
wages since May, 1924. Our members may rest assured 
that in submitting the claim, every effort will be made 
to prove that it is justifiable; also that, in our view, 
the industry warrants the application." 


The total membership of the Amalgamated Engi- 
neering Union, at the end of January, as indicated 
in the returns received at the General Office from 
branches, was 217,303, the number of branches being 
1,546. The number of members in receipt of sick 
benefit increased from 5,808 to 5,948, the number in 
receipt of superannuation benefit from 9,764 to 9,819, 
and the number in receipt of donation benefit from 
5,300 to 6,247. The total number of unemployed 
members decreased from 14,748 to 13,102, making the 
percentage reckoned in the customary way, 6.37. 


Only four of the candidates who were nominated 
for the presidency of the Amalgamated Engineering 
Union in opposition to Mr. J. T. Brownlie, the present 
holder of the office, who seeks re-election, have accepted. 
They are:—Mr. H. E. Hisee, Blackwall; Mr. В. J. 
Low, Partick; Mr. G. T. Roberts, London, W.; ала 
Mr. J. Tanner, Hammersmith. 


Representation on the National Railway Shopmen's 
Council has been fixed as follows :—The National Union 
of Railwaymen, three representatives; the Amalgama- 
ted Engineering Union, two; the Engineering and Ship- 
building Trades Federation, two; the National Union 
of Foundry Workers, one; the Electrical Trades Union, 
one; and the United Patternmakers Association, one. 
The joint secretaries are ex-officio members. 


Speaking at а luncheon given last week by the 
London Commercial Club, Mr. A. Pugh, of the Поп 
and Steel Trades Confederation, said that he was 1m- 
pressed by the necessity for more scientific treatment 
of industrial questions and for some organisation 
representative of both employers and workers, also 
having members who were representative of economic 
science and others versed in the problems of finance, 
commerce, and management, equipped with а com- 
petent and technically-qualified staff for investigation 
of economic and industrial affairs. Such а body 
might first inquire, he suggested, into methods of 
dealing with wage disputes in industry. Аб present, 
such disputes were dealt with in а very unscientific 
and unsatisfactory manner by both employers and 
trade unions, because there was no general agreement 
as to the principles which ought to govern and guide 
the negotiations. ЈЕ there were in existence such & 
body it could undertake, with the help of Government 
departments concerned, а very useful and necessary 
piece of work in conducting an investigation of the 
fundamental facts required for the formulation of more 
reasonable methods of determining wages. 


Last week, the Executive Committee of the Miners' 
Federation of Great Britain considered the wages ad- 
justments which have been made in certain districts. 
An official report issued was as follows: — A letter 
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was received from the Notts district calling atten- 
tion to the grave position that has developed there. 
The employers are forcing reductions of wages both 
by pit and on Ше tonnage rates equivalent to 28. а day 
for piece workers. The owners are giving notice to 
the men employed, and are only re-engaging those 
who are members of Mr. Spencer's Industrial Union, 
which has to the reductions. It was also 
reported that contributions for Mr. Spencer's union 
are to be deducted from the wages of every man em- 
ployed. These employers are securing reductions of 
wages and smashing the Notts Miners’ organisation by 
refusing to employ those who are not members of the 
Spencer union, and check weighers who are members 
of the Notts Miners’ Association are being thrown on 
to the road. Notice has been given to nearly 2,000 
men at Welbeck Colliery with the same object in 
view. In view of all these facts, the Miners’ Federation 
has granted 1,0001. to fight the issue, and will appeal 
to the T. U. C. for a grant to help the fight. It has also 
been decided to ask the T.U.C. to appeal for funds to 
contest this unprecedented action by the Notts em- 
ployers. The executive regards this as a new policy 
which the employers intend to operate, with the object 
of smashing the Miners’ Federation, and also the poli- 
tical Labour movement. This new challenge, the 
Federation is determined, with the help of the trade 
union movement, to fight to the bitter end." 


Writing in the report of the General Federation of 
Trade Unions for the fourth quarter of 1927, Mr. 
Appleton, the General Secretary, says that the fight 
for national and international peace and economic 
understanding has still to be fought, and in Great 
Britain, unfortunately, is has to be fought by disunited 
and disaffected units, instead of by men and women 
bound together by mutual ties of understanding, 
regard and interest. The people who feel more than 
they can articulate—and there are millions such, Mr 
Appleton says—are conscious of the failure to make 
good war-time promises and post-war possibilities; 
consequently, they do not regret the passing of a year 
which to many, has been drab and unsuccessful. 
Philosophically and wisely, they attach more impor- 
tance to the future than to the past, and with the 
dawn of а new year feel themselves again able to open 
their minds to the influence of new hopes. That 
applies in all lands and to all people, and to the extent 
that the new hopes are based upon knowledge, effort 
and goodwill, 1928 will be a better year than 1927. 


_ For the men and women who live by industry, and 
in Great Britain all but an insignificant minority live 
by, or out of, industry, this subject of internal and 
external peace is, Mr. Appleton goes on to say, of 
vital interest. It is not a matter of sentiment; it is 
one of life. The problems created by fixed acreages, 
growing populations, and shrinking markets, cannot be 
solved in an atmosphere of strife. The best intentions, 
the best brains, and the strictest discipline are required, 
if the difficulties which exist and threaten are to be 
overcome. At the moment, there appears to be 
justification for hope, but there is, in his opinion, 
none for elation. Forces which have proclaimed and 
cultivated antagonism, by agreeing to conference 
have admitted the error of former attitudes. The 
old theologians used to urge that there were three 
steps precedent to regeneration—confession, retro- 
cession and restitution. The first step has been taken, 
tacitly, confession has been made. Retrocession should 
пож be easier, because stepping back from policies and 
paths that are obviously dangerous is but commendable 
Common sense. Restitution is, however, another matter ; 
no one can give back the happiness lost, or the wealth 
that might have been created. What can be done and 
what should be done is to forget and amend; let 
the past be buried and the future directed by intelli- 
gence and moulded by general effort. 


The Ministry of Labour states that on February 6, 
1928, the number of unemployed persons on the registers 
af Employment Exchanges in Great Britain, was 
1,162,200, of whom 836,600 were wholly unemployed, 
“50,600 temporarily stopped, and 65,000 persons nor- 
mally in casual employment. Of the total number 
921,100 were шеп, 39,000 boys, 164,400 women, and 
37,700 girls. On January 30, 1928, the number of 
unemployed persons was 1,168,941, of whom 926,097 
Were men, 40,265 boys, 164,100 women, and 38,479 
аги The number of unemployed persons on February 
31 1927, was 1,303,493, of whom 1,027,922 were men, 
94,963 boys, 198,614 women, and 39,394 girls. 


қ 1. latest issue of the Monthly Trade Report of 
the тшн; Pattern Makers’ Association, Mr. Findlay, 
19 neral Secretary, states that trade remains pretty 
dt ch the same as in the previous month, the number 
to 7% mployed members having increased from 702 

(22. The total number of members on the roll is 
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11,055. Referring to the number of unemployed 
members, Mr. Findlay recalls a certain item in the 
insertions accompanying pence cards, which runs :— 
“Тһе member is required to carry out and ensure 
the policy of the Society in regard to overtime. . . . 
It is each member's duty, therefore, to help in this 
matter by.pressing foremen and managers to start 
other workmen, and by not working overtime except 
under special circumstances." He wonders if all is 
being done that can be done by members in fulfilment 
of that duty, and states that a member working 
overtime must obtain absolution from his branch, or 
shoulder the responsibility of keeping his brothers 
walking the streets.” 


The new Executive Council of the United Pattern 
Makers’ Association consists of Messrs. Wardale 
(president), Fraser, Brown, James, Smith, Briggs, 
McLardy and Gray. Messrs. Briggs and McLardy take 
the places of Messrs. Martin and Shanks, members of 
the old Council. 


The February issue of Man and Metal, the organ of 
the British Iron and Steel Trades Confederation, con- 
tains an interesting article by Mr. Fritz Kummer, of 
Stuttgart, on the Press of the “ Iron International." 
Iron International" із, it is explained, the short 
name for the International Metal Workers' Federation. 
According to Mr. Kummer, it now has 30 papers—most 
of them weekly—covering 14 different languages, 
viz.: Danish, German, English, Finnish, Flemish, 
French, Dutch, Italian, Norwegian, Polish, Swedish, 
Spanish, Czech and Hungarian. Тһе German periodi- 
cals аге in the majority. Altogether there are 10 of 
them, five of which are published in Germany and the 
others in Switzerland, Austria, and former Austrian 
provinces. Three periodicals are in the French lan- 
guage, viz.: the Union des Metauz, Le Metallurgiste 
and La Lutte Syndicale. These are published in France, 
Belgium and Switzerland respectively. In Dutch and 
in Flemish—which is similar to Dutch—two Metaal- 
bewerkers are published, one of which is the weekly 
paper of the Dutch Union and the other the monthly 
journal of the Flemish-speaking members of the 
Belgian Federation. The group of the Scandinavian 
languages is represented by three newspapers, the 
largest of which—the Swedish Metallarbetaren—is 
published once a week. The Machinists Journal of 
the American International Association of Machinists, 
the Manand Metal of the British Iron and Steel Trades 
Confederation, and the Monthly Journal of the Amal- 
gamated Engineering Union, are in English. The 
Hungarian, Polish, Finnish and Czech languages are 
represented by one paper each. There are, besides, 
Mr. Kummer says, a number of weckly and monthly 
papers published by local groups. The smaller of the 
English unions of metalworkers also have their periodi- 
cals, and in Belgium, France, Switzerland, Poland and 
Czecho-Slovakia the associations publish papers in 
two languages in order to keep in touch with mem- 
bers who do not speak the language of the country. 


The Association of German Metal Manufacturers 
has decided by a lock-out to support the employers in 
the Central German area, where workers have been 
on strike for five weeks. Nearly 800,000 men are 
prospectively affected, 250,000 of them іп Berlin. 
According to The Times’ correspondent in Berlin the 
dispute in Central Germany began over a demand by 
the unions for а wage increase of 15 pfennigs (1 ‘d.) 
an hour, from 75 pfennigs (9d.) to 90 (104d.). The 
employers rejected the demand as impossible, citing 
figures to show that in 110 metal undertakings the net 
profit had decreased from 12 per cent. before the war 
to 3 per cent. in 1924-25 and 1-4 per cent. in 1926-27 
It was argued, moreover, that the actual earnings were a 
good deal higher than the contract minimum of 
75 pfennigs; skilled workers over 23 years of age 
working on a time basis make an average of 92 pfennigs 
an hour, and skilled workers over 20 years of age make 
an average of 102 pfennigs on piece work. The 
Central German dispute was submitted to arbitration, 
and ап award was made increasing the minimum 
hourly wage by only three pfennigs to 78. This the 
men rejected, and, without waiting for all the possi- 
bilities of the arbitration system to be exhausted, they 
went on strike at a number of factories. The Ministry 
of Labour then refused the employers’ request for the 
award to be declared binding. After about а week the 
employers replied to the partial strike by declaring a 
lock-out in the Central German area. 


RBovAL AERONAUTICAL Socrery.~ The lecture on 
“ Variable-Pitch Propellers," which was to have been 
delivered before the Royal Aeronautical Society by 
Dr. Hele-Shaw, on February 23 next, has been postponed 
until the results of the full-scale tests are known. It is 
hoped that the postponed lecture will be delivered some 
time towards the end of March, 


193 


NOTES ON NEW BOOKS. 


Охе of the most important problems опо the 
mining engineer is the adequate control of atmospheric 
conditions underground. Not only are the health and 
efficiency of the miner involved, but also safety from 
explosions. The comparative freedom from serious 
explosions in this country during recent years 18 
attributable, in no small measure, to improved methods, 
instituted as а result of investigations and researches 
carried out by various scientists and research com- 
mittees. Ав mining reaches greater depths, the prob. 
lem of ventilation becomes more acute and а thorough 
appreciation of the scientific principles which govern 
atmospheric conditions underground becomes more 
and more important to all concerned. It would be 
all to the good if the individual miner were better 
acquainted with the scientific principles underlying 
the natural phenomena with which he comes into 
daily contact. “ The Elements of Mining Science," by 
David E. Thomas, Principal of the County Mini 
School at Nuneaton, recently published by Oxford 
University Press, price 4s. 6d. net, is based on & series 
of lectures originally prepared for a Saturday morning 
course to teachers engaged in the teaching of science 
in the mining area under the Warwickshire Education 
Authority. The book is intended to provide those 
interested in the mining industry with a short account 
of some of the results attained from the contributions 
of pure science during recent years. Apart from the 
advantages of being clear and concise and easily 
understood by the lay reader, the author has suc- 
ceeded in making his subject interesting—a matter of 
no small importance in & work of this nature. After 
describing the composition of mine air, blackdamp, 
methane, &c., chapters are devoted to the use of the 
barometer in mines, the spontaneous combustion of 
coal, moisture in mine air, atmospheric conditions in 
deep mines, and colliery explosions. Although the 
dangers of firedamp were realised at an early date in 
the history of mining, the possibilities of coal dust in 
connection with explosions were not fully appreciated 
until comparatively recently. The explosion at Altoft's 
Colliery in 1886 drew attention to this source of danger, 
and it was as а result of the late Sir W. E. Garforth's 
observations and recommendations that the use of 
stone dust first сате to be tried as а preventive. 
Since then, as is sufficiently well known, the addition 
of incombustible dust has been made compulsory in 
all mines where coal dust liable to cause an explosion 
is present. 


Those concerned with the modern application of the 
forces of nature to the benefit of mankind, commonly 
find pleasure in studying the history of the stages in the 
evolution of present.day practice and outlook. Not 
always have the means for such study been readily 
available to the practising engineer or technical worker, 
but much has been done in extending the interest, and 
in the provision of the facilities, by the activities of such 
institutions as the Newcomen Society, and by the hold- 
ing of such commemorative celebrations as that on the 
Clyde in 1912, to mark the passing of a century since 
Henry Bell put his Comet into service on the river, 
and the wonderful pageant of the evolution of railway 
locomotion, held on the old Stockton and Darlington 
line in 1925, one hundred years after that line was opened 
to traffic. Тһе information is generally scattered, 
and there are few people available who have the 
requisite combination of abilities for the task of 
collecting it together. Whenever such work is done, 
however, we have the satisfaction of knowing what 
& large part men of our race have played in the 
early stages of human progress. A very good соп- 
tribution to historical literature, from this standpoint, 
has been made by Mr. G. Gibbard Jackson, whose 
book оп“ The Ship Under Steam," was recently pub- 
lished by Messrs. T. Fisher Unwin, Limited, of 154, 
Fleet-street, London, at а price of 108. net. In this 
work, the author has reviewed the entire progress 
made in the application of steam to sea transport, 
from its earliest days, though, it must be pointed 
out, he has but little to say on thel atest development, 
due to the inspiration of Sir Charles Parsons. It seems 
а pity that а comparison was not made of the King 
Edward, the pioneer vessel in turbine propulsion in the 
mercantile service, with the King George V, which will, 
in all probability, mark the beginning of & new era in 
the use of steam power in ships. Little that is essential, 
however, has been omitted, and the work is well done. 
It may be added that the examples of vessels referred 
to in the volume have been well.chosen to show the 
development of almost every type of steam craft, 
naval as well as mercantile. 16 is of great interest 
to note what James Watt thought of the early endea- 
vours of the pioneers. Though one engine of his was 
used to propel a boat in 1783, by the Marquis de Jou- 
Ягоу, Watt wrote to Henry Bell in 1800 suggesting that 
he thought the consideration of his scheme of propelling 
vessels by steam engines was а pure waste of time. 
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Bell, nevertheless, continued his work undeterred, and 
later his schemes were put before the Admiralty, but 
were turned down, although Lord Nelson is quoted as 
giving the warning “ My Lords and Gentlemen, if you 
do not adopt Mr. Bell's scheme, other nations will, and, 
in the end, vex every vein of this Empire." 


In our issue of May 27, 1921, we noticed the first 
edition of Der Kranbau, Berechnung und Konstruktion 
von Kranen aller Art, by Dr. Techn. R. Dub, professor 
at the Technical High School of Brünn, now in Czecho- 
slovakia. А second edition became necessary two years 
later, and instead of the desired third edition, a 
supplementary volume to the second edition has now 
been issued by the publishers, Messrs. A. Ziemsen, of 
Wittenberg, in Prussia, at the price of 16 marks. Dr. Dub 
has arranged his supplement on а somewhat novel plan, 
which has its advantages. Тһе new volume begins with 
page 513, following the pagination and numbering of 
the tables and illustrations in the second edition. The 
original grouping of the matter is retained, and the 
new matter refers back to the chapters and pages of the 
second edition. In the new table of contents, the 
additions are duly entered with their new and old 
pages, and an alphabetical index, the need for which 
we noticed in the first edition, further facilitates the 
search. We missin the index, however, references to 
derrick cranes, although portal and dock cranes are 
entered under their equivalent terms. Names of 
firms are not mentioned in the index or in the table of 
contents. The fact that almost all the types of cranes 
and lifting tackle are of continental construction is not 
at once apparent, owing to this circumstance. The 
250 pages of new matter are profusely illustrated. Novel 
additions аге the sections on automatic rope haulage 
by gravity, and on the general supervision and working 
of cranes, including the training and the psychological 


and medical examination of the men. Ав а result 


of these testa, it is stated, the crane accidents have 
been reduced to one half their former number in the 
Witkowitz Works. 


Aerial surveying, though its rapid development was 
due to military necessities, has also proved extremely 
serviceable in other fields. 'The methods used in 
reducing photographs to maps vary greatly with 
circumstances. For very many purposes, а map оп а 
scale of 3 in. to the mile, is sufficient, and the degree 
of precision necessary for this can be obtained b 
fairly simple methods and appliances. А hand boo 
describing the methods adopted for such cases by 
the War Office has recently been published, at 
3s. 6d. net, by Н.М. Stationery Office, under the title 
of Simple Methods of Surveying from Air Photo- 
graphs. Тһе author is Lieutenant M. Hotine, R.E., 
who, in his explanations, presupposes that the 
reader is already familiar with other service hand- 
books devoted to the subject of photographic sur- 
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veying. An interesting feature of the book is a 
detailed photographic survey of the Arundel district, 
which was chosen as presenting a number of special 
difficulties. One part of the area consists of enclosed 
country full of cartographic detail, but otherwise fairly 
flat. A high ridge, however, runs along part of the 
survey, and if the ordinary method of joining up 
mosaics had been used, considerable errors would have 
arisen. Still greater difficulties were met with in the 
Western part of the area; the survey made of this has 
been reproduced to a scale of 6 in. to the mile for direct 
comparison with the 6-in. ordnance map. This com- 
parison is made by printing the two maps on opposite 
sides of one sheet of paper, and the result shows that 
the two sets of contours agreed quite satisfactorily. 


The processes of stamping and pressing afford 
enormous possibilities in the production of light articles 
of sheet metal of every shape and variety, and, where 
such components are required in large quantities, there 
is no cheaper method of manufacture. It might be 
said that the process has given rise to an entirely new 
principle in engineering design which, as compared 
with the use of aluminium castings or of drop forgings, 
enables even greater lightness to be obtained with con- 
siderable increase in strength and at much less cost. 
Perhaps the most remarkable feature of press work is 
the literally amazing speed at which the various opera- 
tions are performed, the output being, say, 20 per 
minute or 30 per minute for stamped articles, or five 
times that rate for parts which can be produced by 
cutting or piercing only. For successful working, it is 
essential that the dies or tools should be made in a 
correct and substantial manner, and a high degree of 
skill and ingenuity is required in their design and 
construction. Schnitte und Stanzen, by Ernst Соћге 
(Verlag von Otto Spamer, Leipzig ; price 13 marks, 50), 
may be described as a treatise on the design and con- 
struction of press tools, which the author has divided into 
two parts. Of these, Volume 1, now before us, deals with 
cutting out, blanking, and piercing dies only, drawing 
operations and a description of the presses and 
machinery employed being reserved for a second volume 
to be issued later. The book is well arranged and 
clearly written on thoroughly practical lines, proceed- 
ing in а systematic manner from simple examples of 
shearing and punching dies, followed by the more 
complicated cases of cutting, piercing, and perforating 
in one or several stages, to the intricate dies for com- 
pound operations. Careful attention is given to the 
design of stripping and extracting devices, and to 
methods for ovens the amount of scrap to a mini- 
mum. In the concluding chapter, useful advice is 
given on the selection of the most suitable types of tools 
for any given purpose. The illustrations are excellent, 
equivalent, in fact, to reproductions from the working 
drawings of examples which have been well tested in 
actual experience. The book can be strongly recom- 
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mended to designers and users of press tools and all 
those interested in this important subject. 


The French Technical Association of Naval and 
Aeronautical Architects and Engineers has recently 
issued volume 31 of its Proceedings, entitled Bulletin 
de l'Association Technique Maritime et Aéronautique, 
No. 31, Session de 1927. This reproduces the papers 
which were read, and the discussions they gave rise 
to, at the thirty-first meeting of the Association, held 
in its premises in Paris, from May 31 to June 3 of last 
year. Тһе papers are 25 in number, five or six of which 
аге upon aeronautical subjects. The major part of the 
contributions are of а highly theoretical nature, and 
most of those on naval matters deal with ship шоу 
вћа пр, boilers, Diesel-engine construction and work- 
ing, steam friction in pipes and nozzles, &c. The 
volume, of close upon 700 pages, forms a valuable addi- 
tion to the scientific literature on naval and aeronautical 
matters. It is of considerable interest, and will be of 
service to all who are engaged on these questions in 
France, in this country and elsewhere. Ив utility, 
however, would have been materially enhanced by the 
addition of a detailed index to the subject matter, а 
circumstance to which we have frequently referred in 
connection with similar publications. The proceedings 
have been edited by the Secretary of the Association, 
and are issued at the offices, 7, Rue de Madrid, Paris. 


Typical photo-micrographs of the structures of iron 
and steel, taken from a number of samples, are con- 
tained in Atlas Metallographicus, a publication in course 
of preparation by Professor Heinrich Hanemann and 
Miss Angelica Schrader, both of the Technische Hochs- 
chule, Berlin, and issued by the Verlag von Gebrüder 
Borntraeger, Schóneberger Ufer, 12a, Berlin, W. 35. 
We have received issues 1 and 2 of this work, each 
issue comprising eight plates. Each plate shows а 
number of photo-micrographs, the plates being accom- 
panied by brief explanatory notes of the structures 
reproduced. These two issues contain remarks on ferrite, 
cementite and pearlite, the plates illustrating struc- 
tures of electrolytic iron and of forged steels of various 
compositions, and having undergone different kinds of 
treatment. Тһе atlas is to be completed in about 30 
such numbers, dealing with the whole range of ferrous 
metals, and with copper апа copper alloys, the light 
metals, tin, lead, nickel, and other metals and alloys; 
it will illustrate the structures of those most generally 
used in the different branches of engineering practice. 
The price of the publication is 7 marks, 50, for issue 
No. 1, and 6 marks, 75, for issue No. 2. 


INDIANA FUEL CONFERENCE,— We have been informed 
that а two-day fuel conference will be held at Purdue 
University, Lafayette, Indiana, U.S.A., on April 5 and 6 
next. It is intended for producers, distributors and 


consumers of Indiana coals, and а conference programme 
is being prepared. 
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CASK-WASHING MACHINE. 


на Е illustrate оп this and the opposite pages a cask- 
Platt e constructed by Messrs. Mather and 
јев of M ited, Park W orks, Manchester, for the brewer- 
Messrs. Bass, Ratcliffe and Gretton, Limited, 

ment 8 In normal work at this establish. 
80 casks 1 has proved capable of washing 
t jet ard our. The washing is effected by а 

oh heey almost boiling water, which issues under a 
in ра a slowly rotating nozzle, and is directed 
of (ће rid ps. square inch of the internal surface 
01 the machi photograph of the component parts 
of its anas reproduced in Е ig. 1. and details 
айранды lon are illustrated in Figs. 2 to 6; 
Pumps and ace plant, complete with the necessary 
ere а а 18 represented in Fig. 7. As 
imin ed the cask, after having undergone a 
tach а way mci 1 rolled over the machine in 
Caak through th the nozzle of the washer enters the 
in Fip об: the bung hole. Тһе nozzle, ах shown 
8. 2, is provided with a Nerd Blok есе 
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which the water escapes in the form of a thin sheet. 
The water forming this flat Jet has a temperature of 
from 200 deg. to 205 deg. F., and is expelled under 
a pressure of 200 lb. to 220 lb. per square inch. The 
jet, therefore, has а high velocity and corresponding!y 
| high scouring powers. During the washing process, the 
jet is rotated by automatic gear at a rate of one turn 
every two seconds, and the process is completed in 
the course of 174 turns, at the conclusion of which 
the water supply is automatically cut off and the 
rotation of the nozzle stopped. 

Зоте 10 gallons to 11 gallons of water are used in each 
operation, and this water, with the accompanying 
dirt and growths torn away by the jet, has to be 
got rid of through the bung hole in the course of 
the 35 seconds over which the washing operation 
extends. То secure this end, air, compressed to a 
pressure of 2 ]b. or 3 lb. per square inch, is forced 
into the cask through the tap hole. Тһе pressure water 
ік provided by a high-hft turbine pump, and the сот- 
pressed air by а high-speed rotary blower, mounted 
en opposite ends of a single bedplate, and driven 


directly through flexible couplings by an electric motor, 
as indicated in Fig. 7. 

A section through the washer is represented in 
Fig. 3. On depressing with the foot the operating 
lever shown on the left, a detent is lifted out of the 
cam plate shown, and, at the same time, the spring- 
loaded cut-off valve, visible at the upper left-hand 
corner of Fig. 3, is opened. Pressure water is thus 
admitted to the nozzle of a small turbine, as indicated 
in- Fig. 6. The speed of the turbine, and therefore 
the timing of the washing operation, is capable of АҒ. 
lation by Ше bye-pass valve 6, shown in Fig. 6. ТЫ 
turbine is also shown in position on the right of Fig. 3. 
The pressure of the water is reduced very little by its 
passage through this turbine, from which it is discharged 
into the water chamber a, Fig. 3. From this it gets 
access to a hollow spindle on which the operating nozzle 
is mounted. Тһе turbine spindle, it will be seen, is 
supported at its lower edid on ball-thrust bearings, 
and it drives the nozzle spindle by the reduction 
gears shown in Figs. 4 and 5. А worm mounted on 
the nozzle spindle drives the camshaft as indicated. 
To start the machine, only a single pressure of the 
foot is required, since once rotation commences the 
detent rides on the edge of the cam plate, which 
is hardened. Ав this detent is mounted on the foot of 
the cut-off valve spindle, the valve cannot close until the 
cam plate has made а complete rotation, which, as 
а y mentioned, takes 35 seconds. Тһе whole 
of the castings are of zinc-free bronze. Тһе lower 
chamber, in which the gearing is located, is kept full of 
oil, thus ensuring the quiet running of the gears and 
the absence of wear. Since both the turbine shaft 
and the nozzle spindle are provided with double 
stuffing boxes, it is impossible for leakage to occur 
between the upper and lower chambers. 

The alternative nozzle shown on the left of Fig. 2 
is employed for washing round bung holes of such 
casks as require this additional treatment. Тһе rotat- 
ing parts of the high-lift turbine pump which supplies 
the hot water are constructed entirely of bronze. 
Both the pump and the washer are constructed on the 
interchangeable[system, and any part сап be renewed 
from stock should the occasion arise. 


YEAR BOOKS AND ANNUALS. 


The British Journal Photographic Almanac.— For 
63 years this almanac has appeared regularly, and 
the present issue marks the continuous and steady, 
if not spectacular, progress of the art of photography. 
The special articles in the book include notes on the 
widely different uses of photography, such as in survey- 
ing, depicting wild animals, the ае of metals, 
and photomicrography. Details of new apparatus and 
various formule, with notes on new and old processes, 
occupy many pages, whilst some 60 gravure pictures 
will prove that the artistic side of the work has been 
more than maintained. The book is published by 
Messrs. Henry Greenwood and Company, Limited, 24, 
Wellington-street, London, W.C.2, at the price of 28. 
in paper covers, or 3s. cloth bound. 

British Corporation Register Book, —The 1928 edition 
of the Register Book of the British Corporation for 
the Survey and Registry of Shipping and Aircraft, has 
recently been issued. Тһе volume, which bears the sub- 
title Register of Ships," contains detailed tabulated 
information respecting all the ships classed in this 
Registry, together with lists of members of the com- 
mittee of management, the Liverpool committee, the 
aviation committee, the surveyors in the United 
Kingdom and in foreign ports, and other data regard- 
ing the activities of the Corporation. Тће Register 
Book is issued to subscribers only, the subscription, 
for individuals and firms, being 31. 3s., and, for under- 
writing associations and marine insurance companies, 
4l. 48. The Committee of the British Corporation 
Register has associated itself with the American Bureau 
of Shipping, the Bureau Veritas, the Germanischer 
Lloyd, the Imperial Japanese Marine Corporation, the 
Norske Veritas, and the Registro Italiano, in the 
formation of an International Register of Civil Air- 
craft, under the designation A.I.R. The subscription 
to this volume, it is stated in the ship register, is 5l. 58. 
per copy. Тһе head office of The British Corporation 
Register of Shipping and Aircraft is at 14, Blythswood- 
square, Glasgow. 

The Blue Book, 1928.— Published by Messrs. Ernest 
Benn, Limited, Bouverie House, Fleet-street, London, 
Е.С.4, the 1928 edition of the Directory and Handbook 
of the Electrical Engineering and Allied Trades, better 
known as the Blue Book, has just been made available. 
In this edition, which constitutes the forty-sixth con- 
secutive Issue, the greater part of that portion of the 
handbook section of the volume which was known as 
the Legal Digest, has been replaced by а new feature, 
entitled Geographical Section for Great Britain, Scot- 
land and Wales. In other respects the subject matter 
is arranged in a manner similar to that of former 
editions, and all the old features have been retained. 
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As is well known, the volume is partly а ПОВЕТЕ 


of miscellaneous information of interest to electrical 
engineers, and partly а directory. Colonial, Conti- 
nental, Asiatic and African, and American divisions 
are included, each of which is again subdivided into a 
handbook section, an alphabetical directory and a 
classified trades section. The introduction of further 
celluloid indication tabs will be found greatly to facili- 
tate reference. The book contains over 1,400 pages, 


and is bound in the usual blue-cloth cover ; it is priced 
at 254. net. 


The Directory of Shipowners, Shipbuilders, and 
Marine Engineers, 1928.—The 26th edition of this 
useful directory, compiled under the direction of the 
Editor of Shipbuilding and Shipping Record, and pub- 
lished by Messrs. The Directory Publishing Company, 
Limited, 33, Tothill-street, Westminster, London, 
S.W.1, has just made its appearance. It is a compre- 
hensive work of international scope, furnishing par- 
tioulars of all the leading shipping companies, ship- 
builders and repairers, and marine-engineering works 
throughout the world. Included in the information 
are the names of the directors and principal officials of 
each firm, together with details of the fleets owned by 
the shipping companies. А further section contains 
lists of societies, institutions, and trade and labour 
federations connected with shipping or shipbuilding. 
A directory of consulting marine engineers and naval 
architects is also included. At the end of the volume 
will be found exhaustive indexes, comprising some 
24,000 entries. The directory, although containing 
well over 800 pages, is of handy size and constitutes a 
useful desk companion; it is priced at 208. net. 

The Concrete Year Book.— One of the more recent 
ear-books which is undoubtedly establishing a place 
or itself in its particular branch of industry is the 

Concrete Year Book, edited by Dr. O. Faber and 
Mr. H. L. Childe, and published by Messrs. Concrete 
Publications, Limited, 20, Dartmouth-street, S.W.1., 
price 3s. 6d. net. This volume has now appeared for 
five years, and has in that time shown marked develop- 
ment, especially in the character of the matter it con- 
tains. Even since last year's edition this is moat notice- 
&ble. The year-book is divided into three sections, viz. 
general information, directory, and catalogue matter. 
It is noticeable that while the new edition is larger than 
the previous one by 100 pages, the first section accounts 
for something like 60 of these, so that designers and 
users are being well catered for in the changes made as 
time goes on, and the greater bulk is not mainly due to 
advertising matter. 

the first section is, in fact, becoming longer with each 
edition, and the other parts of the book are likely also 
to prove useful in their particular spheres. 


Diary.—Messrs. R. White and Sons, Widnes, Lan- 
cashire, have sent us a useful leather-bound diary and 
season-ticket case combined. Illustrations of trackwork 


and aerial ropeways constructed by the firm, are 
included. 


THE INSTIrUrE ОҒ METALS,—As previously announced 
in our columns, the twentieth annual general meeting of 
the Institute of Metals will be held in the hall of the 
Institution of Mechanical Engineers, Storey’s Gate, 
London, S.W.1, on March 7 and 8 next. On March 7, 
at 10 &.m., at the conclusion of the business preliminaries, 
Dr. W. Rosenhain will deliver his presidential address. 
The following papers will then be read and discussed :— 
The Deterioration of Lead Cable Sheathing by Cracking, 
and ite Prevention," by Messrs. S. Beckinsale and H. 
Waterhouse; The Dilatometric Study of Light Metals, 
by Dr. M. Haas; The Thermal and Electrical Сопдис- 
tivity of Some Aluminium АПоув and Bronzes, Бу 
Dr. E. Griffiths and Mr. F. H. Schofield; and, The 
Constitution of the Alloys of Magnesium and Zinc," by 
Mr. В. Chadwick. At 2 p.m., the papers on the agenda 
are Historical Note on Density Changes Caused by 
Cold-Working of Metals, by Mr. H. O'Neill; Season 
Cracking of Small-Arms Cartridge Cases during Manu- 
facture," by Major Е, S. Grimston ; “ Тһе Ball Hardneas 
and the Cold-Working of Soft Metals and Euteeties.“ by 
Mr. Е. Hargreaves; “Тһе Behaviour of Metals and 
Alloys during Hot-Forging.“ by Мг. W. L. Kent: 
“ Minute Shrinkage Cavities in Some Cast Alloys of 
Heterogeneous Structure," by Mr. У. А. Cowan; and, 
* Note on the Composition of Old Roman Lead," by 
Mr. W. A. Cowan. On the morning of March 8, the 
papers to be read and discussed are as follows :—'' The 
Influence of Dissolved Gases on the Soundness of 70 : 30 
Brass Ingots,” by Mr. С. L. Bailey; “Тһе Effect of 
Quenching and Tempering on the Mechanical Properties 
of Standard Silver,“ by Dr. А. І. Norbury; An 
Example of Roman Copper ‘Soldering’ and Welding 
from Uriconium," by Dr. J. М. Friend and Mr. У. Е. 
Thorneycroft ; The Relative Corrodibilities of Ferrous 
апа Non-Ferrous Metals and Alloys. Part І.-Тһе 
Results of Four Years’ Exposure in the Bristol Channel,”’ 
by Dr. J. N. Friend; “Тһе Alloys of Zirconium.—I,” 
by Dr. Т. E. АШһопе and Mr. С. Sykes: and “ On the 
Quenching and Tempering of Brass, Bronze, and Alu- 
minium Bronze," by Dr. T. Matsuda. On Thursday 
afternoon, a visit will be paid to the new offices of the 
Institute, 36,  Victoria-street, London, S. W. I. The 
annual dinner will be held at the Trocadero Restaurant, 
London, W.1, on Wednesday, March 7, а% 6.45 p.m. 
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port оп the Conditions 
and Prospects of British Trade in India, 1926-27. By 
THOMAS M. Алмзсоџон. London: His Majesty's 
Stationery Office. (Price 44. net.] 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The situation as regards 
Cleveland pig iron is strong, and values seem more 
likely to advance than otherwise. Just at the moment 
there is something of a lull in buying, as is often the case 
after a period of market activity, but the opinion 
prevails that buyers are not likely to absent them- 
selves long from the market, as they have still consider- 
able spring needs to cover. Supply of Cleveland iron 
has been curtailed by a furnace going out of action at 
the Redcar Ironworks of Messrs. Dorman, Long and 
Company, Limited. Most of the parcels that come on 
the open market are taken up by home firms and by 
customers in Scotland, overseas shipments being still 
small and unimportant. Signs of early improvement in 
export trade are, however, not altogether lacking. 
Makers fixed quotations are firmly adhered to. No. 1 


Cleveland is 67s. ва. ; No. 3 g. m. b., 65а. ; No. 4 foundry, 
64а. ; and No. 4 forge, 63s. ва. 


Hematite,.—Conditions in the East Coast hematite 
iron branch, while if anything just & trifle better, still 
leave а great deal to be desired. Home апа Continental 
inquiries are stated to be circulating, but supply con- 
tinues very plentiful, and producers are taking orders 
at substantially below cost of output rather than allow 


plant to be idle. Market rates remain оп the basis of 
mixed Nes. at 708. 


Ireland. By Lewis RICHARD LiPsETT and THOMAS 
Јонх Day Аткімвоч London: Jordan and Sons, 
Limited. [Price 508. net.] 

of, Scientific and Industrial Research. Fuel 
Research. Technical Paper No. 18. The Reactivity 
of Соке. 1. Standardised Method for the Determination 
of Comparative Values. By J. Н. Jones and others. 
London: His Majesty's Stationery Office. [Price 14. net.] 


Vol. 91. 1927. Edited by the Secretary. New York: 
Offices of the Society. 

United States Public Health Service. Public Health 
Bulletin No. 172. Studies of the Efficiency of Water 
Purification Processes. By Н. W. STREETER. [Price 
1 dol] Reprint No. 1170. Experimental Studies of 
Water Purification, ПТ. Discussion of В. Соб 
Results obtained from Primary Experiments. By Н. W. 
STREETER. Washington : Government Printing Office. 

United States Department of Commerce. Fifteenth 
Annual Report of the Secretary of Commerce for the 
Fiscal Year ended June 30, 1927. Washington : 
Government Printing Office. [Price 30 cents.] 


Geodetic Survey, to the Secretary of Commerce for the 
Fiscal Year ended June 30, 1927. Washington : 
Government Printing Office. [Price 50 cents. } 
United States Bureau of Standards. Miscellaneous 
Publication No. 81. Annual Report of the Director 
for Fiscal Year ended June 30, 1927. (Price 10 cents.] 
Circular No. 338. United States Government Master 


Foreign Ore.—Though sales of foreign ore are little 
heard of, values are advancing. Sellers predict a shortage 
of supply this year as the result of heavy buying by 
Continental firms. Consumers in this district are well 
bought to the end of June, and are not disposed to 


commit themselves extensively, further аћеад. Best 
Specification for Leather, Bag. No. 347. Brick, Sand- | rubio is now 212. 64. c.i.f. Tees. 
Lime, Common. No. 348. Boots, Rubber, Short 
Light. Хо. 


349. Boots, Rubber, 
Boots, Rubber, Short, Heavy. 
Washington : 


Hip. Ко. 350. 
[Price 5 cents each.] 
Government Printing Office. 


Blast- Furnace Coke.—Prices of Durham blast-furnace. 
coke are moving up, but they һауе not yet touched 
profitable figures. Local users are disinclined to follow 
the rise, and аге buying only sparingly. Good average 
qualities are now quite 188., delivered here, and some 
sellers endeavour to fix the price at 188. За. 


Manufactured Iron and Steel_—Aggregate production 
of manufactured iron and steel is heavy, ап 


and Commercial Situation of Australia to June, 1927. 
Ву В. W. DALTON. London: His Majesty’s Stationery 
Office. [Price 38. net.] 


d in some 
Research. Physical and Chemical Surv of the| branches contracte have been arranged that will keep 
National Coal Resources. No. 10. The Lancashire | plant busy over the next few months. 
Coalfield. The Wigan Four-feet Seam. 


In other depart- 
ments, however, orders are needed. New business is 


not readily put through, but inquiries circulating 
encourage hopes of trade expansion. Sales of semi- 
finished steel are on an improved scale, following a rise 
of several shillings in quotations for Continental pro- 
ducts. Common iron bars are 101. 58.; best bars, 
101. 158.; best best bars, 111. 5s.; packing (parallel), 
8l. ; packing (tapered), 11. ; steel billets (soft), 71. За. 6d. ; 
steel billets (medium), 71. 128. 6d.; steel billets (hard), 
81. 28. 6d. ; steel rivets, 111. ; steel ship plates, 81. 22. ; 
steel angles, 71. 128. 6d. ; steel joists, 71, 124. 6d, ; heavy 


sections of steel rails, 81. 10s. ; and galvanised corru- 
gated sheeta, 181. 


London : 


His Majeety's Stationery Office. (Price 3s. net.) 


teorological Office. The Observatories’ 
Year Book, 1925. London: His Majesty's Stationery 
Office. (Price 3l. За. net.) 


Modern Coal- Washing Practice. By R. C. R. Mm. 
London: Ernest Benn, Limited. [Price 452. net.] 

Cours D'Aéronautique. By Емпк Leroux. Paris: 
Ch. Béranger. [Price 56 fr. пе.) 

Diesel Engine Design. By Н. Е. P. Роврау. Third 
edition, revised and e Constable 


nlarged. London: 
and Company, Limited. [Price 218. net.) 


Wireless Principles ата Practice. By L. 8. PALMER. 
London: Longmans Green and Company, Limited. 
(Price 185. nei 


Depart ment of Overseas Trade. Report on the Economic 
and Financial Conditions of the Republic of Honduras. 
By А.Н. Кічо. And of the Republic of El Salvador. 
By GERALD HARRINGTON. London: Ни Majesty’s 
Stationery Office. (Price ls. 6d. net.] 

Department of Overseas Trade. Report on the Financial 
and Commercial Situation ој Austria to October, 1927. 
Ву О. S. Рнплротв. London: Ніз Majesty's 
Stationery Office. [Price la. 64. net.] 

United States Bureau of Standards. Scientific Papers 
No. 558. An Analysts of the Arc and Spark Spectra 
of Scandium (Sc. I and Sc. П). Ву Н. N. RUSSELL 
and W. Е. MEGGERs. [Price 20 cents.] Technologic 
Papers. Хо. 350. А Study of Problems relating to 
the Maintenance of Interior Marble. By D. У. 
KESSLER. [Price 35 cents.) Хо. 351. Practical 


Applications of the Harth- Current Meter. Ву В. 
МсСошом and К. H. Loaan. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—While signs of improvement in many 
of the steel and engineering branches are not wanting, 
other sections continue іп a parlous condition. Contracts 
and inquiries for finished products аге fairly numerous, 
but those for raw and semi-finished materials аге 
negligible. 'The market generally for the latter class of 
products is practically lifeless. There is no forward 
buying, and what orders are being booked are only for 
quantities. Despite these discouraging facts, manu- 
facturers continue to look to the future with more 
hopefulness. The volume of business being done in 
railway rolling stock is still considerable. Orders on 
hand from overseas are more substantial than for some 
time past, while the inquiries that are being broadcast 


[Price 20 cente.]| are likely to result in local producers booking more 
Мо. 353. Some Vulcanization Tests of Guayule | Contracts in the near future. Sheffield works, it 18 
Rubber. Ву D. SPENCE and C. E. Boone. [Price |9XPected, will supply much of the steel to be used in the 
5 cents.] Хо. 354. 


A Modtfied Method for Deter- 

mination of the Copper Number of Paper. By B. W. 

ScRIBNER and W. В. Вворе. [Price 5 сөпіз.) 
Washington : Government. Printing Office. 

Board of Education. Catalogue of the Collections in the 
Science Museum, South Kensington. With Descriptive 
and Historical Notes and Illustrations, Land Trans- 
port. IV. Railway Construction and Working. Com- 
рога by E. А. Еовтавр. London: His Majesty's 

tationery Office. [Price ls. 34. net.] 

The Association of Engineering and Shipbuilding Draughts- 
men. Lost Volumes from Cones. An Explanation of 
the Mathematical and Graphical Treatment for Deter- 
mining the Effective Spaces in Hoppers, &с. By W. В. 


building by Messrs. Vickers-Armstrong of four submarines 
for the British Government, while Messrs. Cammell 
Laird and Company, who are also to build a submarine, 
will also call upon their local plant for the major portion 
of the steel. Works producing ship steel and marine 
forgings and castings continue to be responsible for an 
increased output. A great proportion of the limited 
amount of armament work that is in circulation 18 
finding its way to local firms. While the gross output 
of motor-car steel and fittings is still substantial it shows 
slight signs of diminishing, but Stainless steel and rustless 
iron continue in ever-increasing demand. The lighter 
trades are working spasmodically. Revival in the 


engineering trades is reflected in an improved call for 
Tomson. Induction Motor Design. By WILLIAM engineers’ small tools. Agricultural and garden imple- 
Smarr. London: Offices of the Association. [Price | ments ere in strong request. Road-making tools дыма 
25. each. ] 


declined, but an early recovery is anticipated. Electrical 
and wireless apparatus is a good line, while good business 


is being done by light foundries in builders’ ironwork and 
stove grates. 


South Yorkshire Coal Trade.—The coal trade generally 
is marking-time. In the majority of fuels little forward 
business is being entered into, merchants being content 
to cover immediate needs, with the result that colliery 
sidings are heavily charged with surpluses, and unless 
the position shows marked improvement in the near 
future, collieries will be compelled to go on short time. 
The call for industrial sorte continues well below normal. 
The tonnage being sent to the coast for shipment abroad 
is light. House coal is in а similar position, with the 


United States Geological Survey. Professional Paper 


No. 150-A. Cephalopods from the Lower Part of the 
Cody Shale of Oregon Basin, Wyoming. By J. B. 
REESIDE, Junr. [Price 15 cents.] No. 150-B. The 


Scaphites, an Upper Cretaceous Ammonite Group. 
By J. B. REESIDE, Junr. (Price 10 cents.] No. 151. 
The Cephalopods of the Eagle Sandstone and Related 
Formations in the Western Interior of the United 
States. Ву J. B. REEsIDE, Junr. [Price 60 cents. ] 
Washington : Government Printing Office. 

By CLARENOE H. Мовтисотт 


and others. London: Sir Isaac Pitman and Sons, 
Limited. [Price 7s, 64. net.] 
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outlook far from reassuring. The amount of blast-furnace 
coke going into consumption is small, but an improvement 
can be recorded in the demand for foundry and furnace 
coke both on home and foreign account. 
for gas coke continues firm. Quotations :—Best 
branch handpicked, 278. 6d. to 298. ба.; Derbyshire 
best bright house, 208. 6d. to 218. 6d. ; best house coal, 
10s. to 208. 6d.; screened house coal, 16s. to 175. 6d.; 
Yorkshire hards, 


screened house nuts, 168. to 168. ; 


14s, 64. to 15. ба. ; Derbyshire hards, 148. to 154. 6d. ; 
rough slacks, 8s. 64. to 9s. 6d. ; nutty slacks, ба. to 78. ; 


smalls, 3s. to 4s. 64. 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Coal Trade.—Coal shipped from South 
to foreign countries in January realised only 178. 64. 
per ton f. o. b., which is the lowest figure accepted іп any 
month since the war and compares with & monthly 
average of 25s. ld. in 1924, 238. ld. in 1925, 208. да. in 
The volume of shipments 
was, however, increased by 143,000 tons, as compared 
with December, to 1,738,686 tons, and was also 74,000 
tons more than was shipped in the first month of last 
year, despite the disorganisation caused by delays 
occasioned to shipping as a result of continuous stormy 
weather. At Cardiff, clearances were raised from],049, 252 
tons to 1,146,508 tons, and, at Newport, from 229,440 tons 
to 326,451 tons, but at Port Talbot, reduced from 146,255 
tons to 122,447 tons, and at Swansea, from 170,890 tons 
to 143,280 tons, the reductions at the latter ports being 
due to reduced shipments of anthracite coal. In the 
past week exports of Welsh coal amounted to only 
347,850 tons, which was 68,000 tons less than in the pre- 
ceding week. despite the fact that clearances to Egypt 
were doubled and reached 47,300 tons. This improve- 
ment was, however, more than balanced by reductions 


1926, and 20а, ld. іп 1927. 


to France, Argentina, Italy, Brazil, S 


in an 
Details have now been received of the E 
Railways’ requirements of 340,000 tons of 
which is to be delivered over April to September. 
The French Marine is also inviting prices for 110,000 
tons of Welsh coal or fuel. The latter inquiry is however, 
regarded as tentative and not likely to lead to business. 
Stormy weather and the consequent delay to shipping 
arrivals continue to exercise an adverse influence on the 
coal trade. At the same time the demand is quiet, but 
prices show no change, as colliery salesmen prefer to 
take the risk of stoppages at pits rather than reduce 
prices any further. Large coals are in plentiful supply 
on the basis of 198. for best Admiralties, and lower grade 
smalls too are plentiful with cargo sorts from 108. ба. 
to Па. 6d. The better class smalls are, however, tight, 
with best bunkers from 124. 62. to 13s. 
tions too are scarce with large dry nuts up to 224. 64. 
The scarcity of smalls and sized coals is due to a limited 
output caused by intermittent working at the collieries 
and consequent reduced production of large coal. 

Tippers’ Waiting Time.—The Great Western Railway 
Company, the owners of the South Wales Docks, and the 
South Wales Chambers of Commerce have come to an 
arrangement whereby no waiting time payments for 
tippers will be made to the traders for a period of six 
months. During this time records will be kept of the 
waiting time incurred and of the circumstances and the 
parties responsible for the delays. Shipowners have been 
asked to do all they can to get ships ready to receive 
cargoes or bunkers so as to prevent delays. The step is 
8n experimenta] one, and at the end of the six months 
the whole question will be reviewed in the light of the 


experience gained over the period. 


—— | 


THE Тувттготтом or ELECTRICAL ENGINEERS.—The 
dinner of the Institution of Electrical Engineers, which 
was held on the 9th inst., proved as usual, a very success- 
ful function, Each year more members of the Institution 
appear to be making a practice of attending this dinner, 
and the problem of accommodating all who wish to 
come must be causing some difficulty. This year the 
function was largely a domestic one, and apart from Sir 
Ralph Wedgwood and Mr. Tyldesley Jones, the whole of 
Ее speakers were electrical men, if one may so include 
ir William Bragg, who proposed the toast of the Institu- 
1 The President, Mr. Archibald Page, in replying, 
Рана to Ше fortunate position which electrical manu- 
Жа а occupies among the industries of the country, 
FI made the welcome announcement that the Central 

ectricity Board had just decided to place a large order 
The toast of the 


for transformers with British firms. 


Rueasts, to which Sir Ralph Wedgwood and Mr. Tyldesl 
| : . Tyldesley 
Jones replied, was proposed by Mr. Roger T. Smith. 


Sized descrip- 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night 


6 p.m., Storey's-gate, S. W. I. Annual General Meeting, 
Waste Heat Recovery," by Major W. Gregson. 
Graduates! Section : Monday, February 20, 6.30 p.m. 


Informal Discussion on ''The Relative Importance of 


Sales, Design, and Works Organization in Engineering.“ 
Friday, February 24, 7 p. m. formal Meeting. Exhibi- 
tion of Industrial Kinematograph Films. 


JUNIOR INSTITUTION оғ ENGINEERS.—To-night, 7. 30 

.m., 39, Victoria-street, S. W. I. Lecture and Technical 

ilm. Oil Production," by Mr. St. J. Plevins. Friday, 
February 24, 7.30 p.m. Lecture. The Applications 
of Electro-Chemical Deposits of Metals to Engineering," 
by Mr. C. H. Faris. 

NoRTH ог ENGLAND INSTITUTE Or MINING AND 
MECHANICAL ENGINEERS.—Saturday, February 18, 
2.80 p.m., Newcastle-on-Tyne. “ Impressions of the 
Canadian Empire Mining Congress," by Mr. W. C. Carr. 
“ Further Modifications of the Correlation of the Coal- 
seams of the Northumberland and Durham Coalfield,” 
by Dr. W. Hopkins. Electric Mine Lamps and Better 
Lighting," by Mr. W. Maurice. “А New Gas Detecting 
Miners' Electric Lamp," by Prof. W. M. Thornton. 
Exhibition of High Candle-Power Lamps, by Mr. H. 
Staples. 

INSTITUTE оғ Веглвн FouNDRYMEN.— Wales and 
Monmouth Branch; Saturday, February 18, 6.30 p.m. 
Technical Institute, Cardiff. Patternmaking,” by Mr. 
В. G. Williams. Lancashire Branch, Junior Section. 
Saturday, February 18, 7 p.m., College of Technology, 
Sackville-street, Manchester. “А Talk on the Cupola,” 
by Mr. A. Phillips. Scottish Branch, Patsley Section: 
Friday, February 24, 7.45 p.m. Paisley Technical 
College, George-street, Paisley. “ Aluminium and Non- 
Ferrous Alloys," by Mr. H. Williamson. Newcastle 
and District Branch : Saturday, February 25, 6.15 p.m., 
Neville Hall, Newcastle-on-Tyne. “А Talk on Cylinder 
Iron," by Mr. Е. J. Cook. Birmingham, Coventry and 
West Midlands Branch: Saturday, February 25, 6.30 

.m., Engineers’ Club, Waterloo-street, Birmingham. 
*Some Foundry Considerations of Moulding Sand," 


by Mr. A. Logan. 

BRADFORD ENGINEERING SOCIETY.— Monday, February 
20, 7.30 p.m., Technical College, Great Horton-road, Brad- 
ford. “ Engineering Difficulties and Progress in the 
Design of Electric Cookers," by Mr. C. E. Allsopp. 


RovanL Socrety or Arts.—Monday, February 20, 
8 p.m., John-street, Adelphi, W.C.2. Cantor Lecture. 
Fatigue Phenomena, with Special Reference to Single 
Crystals " (Lecture II), by Dr. H. Gough. 

INSTITUTION OF Gas ENGINEERS.—Tuesday, February 
21, to Friday, February 24. Birmingham. Carbonisation 
Conference, Joint Fuel Committee, Society of Chemical 
Industry, Coke Oven Managers’ Association and the 
Institute of Fuel, Tuesday, February 21, 10 a.m., 
Birmingham and Midland Institute, Birmingham. '' The 
Gas Industry: Past, Present and Future," by Mr. 


W. J. A. Butterfield. “ Some Phases of Modern Practice 
in Gas Manufacture," by Mr. T. Hardie. “ Presidential 
Address to the Southern Association of Gas Engineers 
and Managers, 1927," by Mr. Т. Hardie. “ Continuous 


Vertical Retorts,’’ by Mr. M. Barash. “ Vertical Inter- 
mittent Chamber Ovens for Gas Manufacture," by Mr. 


N. J. Bowater. ‘‘Intermittent Vertical Chambers," by 


Mr. R. H. Ruthven. Wednesday, February 22, 10 &.m., 


“The General Scope of the Coke Oven Industry," by 


Mr. C. P. Finn and Мг. R. Ray. “ Modern Coke Oven 
Practice," by Mr. C. J. Greenfield and Mr. G. H. Harrison. 
“ Coke Research and the Steel Industry," by Mr. E. С. 


Evans. Thursday, February 23, 9.45 a.m., Visit to the 


works of the Birmingham Gas Department. At 2.30 p.m. 
Birmingham and Midland Institute. The Production 
of Blue and Carburetted Water Gas in Vertical Retorts," 
by Mr. Т. Е. E. Rhead. “ Gas-Works Refractories,” 
by Mr. А. T. Green. Gas- Works Effluents, by 


Dr. A. Parker. Friday, February 24, 10 a.m., Queen's 


College, Paradise-street, Birmingham. “Тһе Handling, 
Preparation and Utilization of Gas-Works Coke," by 
Sir A. Duckham. Blending in the Gas and Coke 
Oven Industries," by Mr. J. Roberte. “А General 
Review of Low-Temperature Carbonization," by Mr. 
F. 5. Sinnatt. 

INSTITUTION OF CIVIL ENONEERS. Tuesday, Febru- 
ary 21, 6 p.m., Great George-street, S. W. I. Reinforced 
Concrete Piles Driven їп а Gravel ЕШ at the Canadian 


Pacific Railway Company's New Pier ' B-C ' at Vancouver 
B.C. Canada," by Мг. В. M. Wynne-Edwards. Manchester 


and District Association ; Wednesday, February 22, 
6.45 p.m., Manchester Literary and Philosophical Society, 
36, George-street, Manchester. “ General Conditions in 


out much fresh business in t 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLAND.—Tuesday, February 21, 7.30 p.m. 39, 
Elmbank.crescent, Glasgow. “ Fatigue of Metals : 
Some Effects of Cold Drawing on the Strength and 
Endurance of Mild Steel,“ by Dr. R. М. Brown. 


INSTITUTION оғ AUTOMOBILE ENGINEERS.— Wolver- 
hampton Centre: Tuesday, Februa 21, 7.30 p.m., 
The Engineering and Scientific Club, Queen-street, 
Wolverhampton. Works Re- organisation to Increase 
Production," by Mr. С. R. Е. Engelbach. 

INSTITUTION OF MINING AND METALLURGY.—Thurs- 
day, February 23, 5.30 р.т., Geological Society, Burling- 
ton House, Piccadilly, W.1. “Тһе Measurement of 
Low Air-Velocities in Мшез," by Mr. J. P. Rees. “ Mine 


Timbering at the Bawdwin Mine,” by Mr. R. 8. H. 


Richards. 
INSTITUTION OF LOCOMOTIVE ENGINEERS.—Thursday, 


February 23, 6 p.m., Denison House, Vauxhall Bridge- 
road, S.W.1. “ Vacuum Brakes," by Mr. J. N. Gresham. 
North-Eastern Centre: Friday, February 24, 7 p.m., 
Hotel Metropole, Leeds. “ Оп Theory and Practice," 


by Mr. S. J. Lucas. 
Мовтн-Елвт Coast INSTITUTION OF ENGINEERS AND 


SmrPBUILDERS.—Friday, February 24. 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. “Тһе Michell Crank- 
less Engine,“ by Mr. G. U. Г. Sartoris and Мг. К. Watson. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 


February 24, 7.15 p.m., Engineers’ Club, Albert-square, 
Manchester. Discussion on “ Co-ordination in Engineer- 
ing Works," by Mr. Т. N. Jones. 


INSTITUTION OF ENGINEERING INSPECTION.—Friday, 


February 24, 7.30 p.m., Royal Society of Arts, John- 


street, Adelphi, я 
Service Vehicles," by Major Е. У. С. Brook. 


“Тһе Inspection of Public 


West Bromwich ENGINEERING Бостету. —Епдау' 


February 24, 7.30 p.m., Kenrick Technical College, West 
Bromwich. Power Factor and its Correction," by 
Dr. R. D. Gifford. 


NOTES FROM THE NORTH. 
Отавсот, Wednesday. 


Scottish Steel Trade.—The pe week has not brought 
e Scottish steel trade, and 


conditions show little change. Contracts of ап out- 


standing nature seem to be very rare at the present 


time, and dealings generally &re still confined to current 
requirements, Although the depressed state which has 
ruled for rather a long period shows no sign of passing, 
there is, nevertheless, а very strong feeling that an 
improvement in the industry is almost within sight. 
Continental material is still much lower in price than the 
home product, but, with the former advancing steadily, 
the outlook for home steel is much better, Іп the black. 
sheet trade а quiet state prevails and the output of 
the heavier gauges is rather restricted. Galvanised 
sheets are moving fairly well but are not nearly as 
active as they might be. Inquiries all round are only 
moderate. Prices are unchanged and аге ав follows: 
Boiler plates, 101. 10s. per ton; ship plates, 81. 24. 64. 
per ton; sections, 71. 128. 6d. per ton; and sheets, } in., 
81. 128. 64. per ton, all delivered Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there has been little movement of 
any kind since last report. Dealings have not been 
heavy, and orders generally are not sufficient to ensure 
a full week’s running of plant. The steel re-rolling 
sections are likewise quiet, and the demand is on small 
lines. Prices are unchanged and are as follows. 
* Crown "' bars, 107. 5s. per ton, and re-rolled steel bars, 
71. 158. per ton, both delivered Glasgow stations. The 
export figures are 58. and 154. per ton less, respeetively. 

Scottish Ptg-Iron Trade. Movement in the Scottish 

ig-iron trade is still confined within narrow limits. 

roduction is on a limited scale, but, despite this, stocks 
continue to increase, The demand both from home and 
foreign buyers 18 most disappointing and there is much 
depression in the industry. Prices are being maintained 
as far as possible, but a satisfactory line might be 
favourably considered, although lots representing a 
heavy tonnage are few and far between. The following 
are the current market quotations :—Hematite, 748. рег 
ton, delivered at the steel works; foundry iron, No. 1, 
75s. per ton, &nd No. 3, 70s. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, February 11, was rather better, 
and was more than double that of the previous week. 
It amounted to 1,182 tons. Of that total, 1,010 tons 
went overseas and 172 tons went coastwise. During the 
corresponding week of last year the figures were 171 tons 


overseas and 213 tons coastwise, making а total shipment 


of 384 tons. 

Clyde Shipbuilding.—The Australind Steam Shipping 
Company, Limited, London, have placed an order with 
Messrs. William Denny and Brothers, Dumbarton, for a 
single-screw shelter-deck cargo vessel, to be propelled by 
a six-cylinder Denny-Sulzer engine. The new vessel 
will have a deadweight carrying capacity of 8,000 tons 
and will be of a superior class. Last year the same firm 
purchased в similar but smaller vessel from Messrs, 
Denny, and which gave much satisfaction.— Following 
the launch of the steamer Yarraville, on Monday of this 
week, by Messrs. Lithgows, Limited, Port Glasgow, for 
the Vacuum ОП Company, London, intimation was 
made by one of the directors of the latter concern that 
he had just signed an order for another vessel to be built 
by Messrs. Lithgows, Limited. The new vessel would 
be more or less on the same lines as the Yarraville except 
that the Isherwood bracketless system had been adopted: 


Civil Engineering Contracts," by Mr. G. M. Flood. 
Yorkshire Association: Wednesday, February 22, 7.30 
p.m., Grand Hotel, Sheffield. Rainfall and Run-off into 
Sewers,” by Prof. Е. C. Lea. 

INSTITUTION оғ ELECTRICAL ENGINEERS,— North - 
Western Centre; Tuesday, February 21, 7 p.m., College 
of Technology, Manchester. Faraday Lecture. “ Elec- 
tricity in the Service of Man," by Dr. S. Z. de Ferranti. 
Scottish Centre: Tuesday, February 21, 7.30 p.m., 
Freemasons’ Hall, George-street, Edinburgh. Joint 
Meeting with the Institution of Post Oflice Engineers. 
Lecture: Rugby Radio Station," by Mr. E. H. Shaugh- 
nessy. London: Thursday, February 23, 6 p.m., Vic- 
toria-embankment, W.C.2. “ Insulating Oils for High- 
Voltage Cables,” by Mr. T. N. Riley and Mr. T. R. Scott. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
February 21, 7.30 рт. 198, West-street, Sheffield. 
* Methods of Mechanical Testing at High Temperatures,” 
by Mr. 5. A. Main, 


Reto BACTS.— Mears, The Woodall-Duckham Vertical 
AS des Oven Construction Company (1920). Limited, 
Rin House, Victoria-street, London, S.W.1, have 
Distillat; an order from Messrs. The Thorncliffe Coal 
ка 1 Limited, Sheffield, to build an entirely new, 
Sheffiel T central coke-oven works at Smithywood, near 
59 Becke The installation will comprise a battery of 
16 in d ovens, 40 ft. 8 in. long, 12 ft. 6 in. high, and 
|, 500 tor p The plant will be capable of coking about 
dins 1 coal slack a day. —Messrs. Sir W. G. Arm- 
Ко a zt itworth and Company, Limited, have secured 

il Con је 8 steam-driven oil-tanker for the Vacuum 
dover in Е Limited. Тһе vessel, which is to be laid 
length ind lately at the Walker shipyard, will be 385 ft. in 
GE qu Заре be designed to carry 7,250 tons deadweight 

d 55 L. of 24 ft. 4 in. Messrs. Mirrlees, Bickerton 
received an „ Hazel. grove, near Stockport, have 
to be installed er for а six-cylinder 600. b. h. p. oil- engine. 
L Тор 4 t the Basingstoke works of Messrs. John 

ycroft and Company, Limited. 
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taken as an excuse for a certain amount of inaccu- 
гасу, in the predetermination, it is most important 
to obtain as nearly as possible, the middle of the 
range over which vibration may be experienced, and 
then to give this frequency the widest possible berth. 

With the introduction of the steam turbine at 
the beginning of the Century, it was thought by 
many that, owing to this machine having а purely 
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the high period of the vibrations sometimes caused 
much discomfort to passengers. 

The adoption of the Diesel engine for ships, has 
brought about a recurrence of the old difficulties in 
a more pronounced state than before, because the 
reciprocating masses have been increased, especially 
in the case of double-acting engines, and, in some in- 
stances, the effect of the movement of these engines 
has developed considerable disturbance in way of 


popularity of a vessel: in a passenger ship it 
is fatal; in a cargo vessel it will cause incessant 
grumbling. No matter what has induced the dis- 
turbance, the nodes will be concentrated over certain 
areas of the decks, and these parts will be shunned. 
Apart from such considerations, vibrations, when 
set up by certain conditions, are sometimes so severe 
ав to cause structural damage; rivets in the shell 
and under the engines will be loosened, magnesite 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week's issue must be delivered not 
later than First Post on Thursday. In con- 
sequence of | 


10 days previous to the day of publication. 


АП accounts are payable to “ENGINEERING,” Ltd. 
The National Provincial 
ting Cross Branch." 
be made payable at Bedford Street, 


ues should be crossed '' 
» Limited, Charing 


AGENTS РОВ “ ENGINEERING." 


deck coverings will become disintegrated, and costly 
repairs will be involved. 

The casual observer would at once attribute the 
disturbance to be primarily due to the propelling 
elemente, but structural weakness may also be one 
of the main factors, and it is not unusual to discover 
on a trial trip, that severe movement is taking place 


passenger accommodation. Engineers are fully 
alive to the difficulties, and, on occasion, have 
requested the shipbuilders to supply them with 
data regarding the hull periods, but it may be 
asked whether it is possible for the shipbuilder to 
meet this demand, with any confidence, or, having 
done so, whether a failure could be correctly 
analysed and attributed to the proper quarter. 


at some unexpected place. Very often such troubles 
(which are not due to deficient workmanship) can be 
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understood that this has been done, but there is 
also а duty which entirely devolves upon the 
engineer, viz., that of building the engine and the 
shafting sufficiently strong to prevent flexural and 
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to the part from the assistance of the other struc- 
tural members. In high-powered vessels of small 
tonnage, great vibration may be set up by only 
slight damage to a propeller blade, and possibly 
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these vessels vary considerably. Sometimes they 
are loaded with homogeneous cargo and sometimes 
they are ballasted with а large concentration of 
weight amidships, and, in the latter condition they 
are often trimmed considerably by the stern. In 


In the early days of high-powered single-screw 
steamers, it was recognised that the balancing of 
the reciprocating parts of the engines was the main 
factor of the problem, and as long ago as 1884, the 
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that the conditions are not analogous, and this 
was brought out in the discussions on Mr. Tobin's 
paper. The recent paper by Mr. Lockwood Taylor, 
which we have already referred to, also directs 
attention to these points, and, due to inability to 
assess the modulus of material, its effective moment 
of inertia, the chance of elastic hysterisis of the 
material, the difficultv of dissociating normal 


owners who have not specified that reciprocating 
engines for passenger ships should be balanced on 
the Yarrow, Schlick and Tweedy system. Apart from 
considerations of machinery balance, Dr. Schlick was 
a master in all matters relating to vibration, and 
those who have studied his numerous contributions 
to the technical institutions, or have used his instru- 
ment, the Pallograph, which measures the extent and 
periodicity of vertical and horizontal vibrations, will 
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nodes from other disturbances, the degree of fixity 
of structural members, &c., it 18 probable that this 
question can not be gone into exactly and must 
remain largely one of proper balance of the engine 
and propeller. Тһе hull part is too delicate for 
accurate treatment, and cannot be fairly assessed 
by calculation. This was brought out in Dr. 
Schlick's remarks in connection with his experi- 
ments on the Deutchland. The character of the 
problem is shown by Mr. Lockwood Taylor when he 
states that а longitudinally-framed vessel has a 
variation of 15 per cent. in frequency, or again, 
where he states that the increased frequency due 
to the use of high elastic-limit steel is often urged as 
an argument against the use of that material. We 
do not share his views in connection with the 
latter statement, and believe that this material, 
if found economically sound, will be used for 
constructional work, and that proper means will 
be adopted for eliminating vibration. The Italian 
motorship Saturnia has а considerable amount of 
high elastic steel in her topside structure, ала 
although the engines are of the double-acting type 
and of fully 20,000 h.p., there was little or no 
vibration experienced during her trials. 


WATER POWER IN FRANCE. 


Тнк general slackening in the rate of develop- 
ment of French water-power plants, during the past 
few years, has been commented upon in our columns 
on several occasions. А consideration of published 
statistics shows that progress in water power utiliza- 
tion has been more gradual than might have been 
expected. During the decade 1914-1923, the capa- 
city of thermal power stations has increased by 414 
per cent.; that of hydro-electric stations, on the 
other hand, has augmented by 85 per cent. only. 
On January 1, 1925, the demands made on the 
thermal installations, disregarding plants of less 
than 100-kw. capacity, amounted, in the aggregate, 
to 3 million kw. Contrasting with this, the total 
capacity of the hydro-electric plants, on the same 
date, was but 1,235,000 kw. These figures, be it 
remembered, relate to а country well known to be 
very rich in water-power resources ; indeed, the 
statement has been made that if the rivers and 
streams of France were exploited to the full, power 
equivalent to nearly 10 million kw. would be avail- 
able. Several factors have hindered progress of 
late years, but, according to the recently-published 
Annuaire де а Houille Blanche Frangaise,* for 1927- 
1928, the whole question is still largely dependent 
upon the uncertain value of the national currency. 
In view of the seriousness of the situation, the 
Government decided, some time ago, to intervene 
in the matter, and various measures involving the 
introduction of some form of subsidy, or of long- 
term loans, to be devoted to encouraging the 
development of hydro-electric works, came under 
discussion. In order to obtain the necessary funds, 
it was at first proposed to levy a tax of 5 per cent. 
on the selling price of electric lighting current, 
whether produced by thermal or by hydro-electric 
means, which tax would be in force for а period of 
20 years. Objections to this proposal were raised 
in several quarters, and the matter was dropped. 
It seems probable, nevertheless, that a subsidy іп 
one form or another, coupled perhaps with a 
lightening of fiscal charges, will eventually be 
introduced ; further discussion on the question, 
however, has apparently been postponed until such 
time as the 1929 budget is presented to the French 
Parliament. | 

The French water-power year book, to which 
reference has just been made, contains detailed 
descriptions of the hydro-electric plants owned by 
power-distributing companies, by electro-chemical 
and electro-metallurgical concerns, and by railway, 
light-railway, and tramway undertakings. Ап 
outline of the progress made during 1927 is given, 
and it is satisfactory to note that, in the case of 
some of the railways at all events, schemes, upon 
which work had been completely or partially sus- 
pended for months, have definitely been taken up 
again. At the beginning of last year, for instance, 
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it was stated that operations on the Culoz to Modane 
route of the Paris, Lyon, Méditerranée Railway had 
been “slowed down," on account of the financial 
situation, and that it was impossible to give even 
the approximate date of the introduction of electric 
traction on the line. We now learn that the pro- 
gramme has recently been resumed, and that it is 
anticipated that the work will be complete by 1930. 
Probably the most active of all the French rail- 
way companies, a8 regards main-line electrification, 
is the Midi Railway. This company now possesses 
480 miles of electrified line, some 166 miles of which 
were opened for traffio during 1927. This large 
increase is chiefly due to the fact that the conversion 
from steam to electric traction of the Bordeaux- 
Dax-Hendaye line, 146 miles in length, was com- 
pleted during the early part of last year. Power 
for the new lines is derived, partly from the existing 
Soulom and Eget plants, and partly from the 
newly-built Hourat and Miegebat installations in 
the Ossau Valley, in the Basses-Pyrénées. These 
last two plants have each a capacity of 51,000 h.p., 
and the generators comprise five groups of 10,000- 
h.p. Pelton turbo-alternators, and two auxiliary 
500-h.p. u The Hourat station operates 
under a head of 669 ft., and the Miegebat plant 
under a head of 1,246 ft. The distribution of 
energy to the traction sub-stations, spaced along 
the permanent way at intervals of from 12 miles to 
18 miles, is accomplished, on the Midi Railway, by 
means of а transmission line carrying three-phase 
current, at a pressure of 60,000 volts, and a frequency 
of 50 periods per second. | 
The electrification programme of the Paris- 
Orléans Railway comprises the construction of three 
water-power installations in the Central Plateau 
region. Of these, the Coindre plant, which is situated 
near the junction of the Grande and Petite Rhue 
put into service in July, 1927. It 
operates under a head of 394 ft. and has a total 
capacity of 25,000 kw. The Cellette plant, on the 
Chavanon, is under construction ; it will operate 
under a head of from 138 ft. to 262 ft. and will have 
a maximum capacity of 40,000 kw. The third 
plant, that at Vernéjoux-Marége, on the Haute 
Dordogne, will have, when complete, a total capacity 
of 100,000 kw., and will operate under a head of 
213 ft. The Eguzon power station on the Creuse, 
owned by the Société Union Hydro-Electrique, also 
supplies current to the Paris-Orléans Railway. It 
has a capacity of 50,000 kw., and operates under a 
head of 190 ft.; it was put into service in June, 
1926. The electrical energy generated at the 
Eguzon and Central Plateau plants will eventually 
be conveyed to Paris, and to various other points, 
by means of 150,000-volt transmission lines. One 
of these lines, that between Eguzon and Chaingy 
(near Orléans), has been completed and is now in 
use, and a line linking up Eguzon and Vernéjoux, 
some 90 miles in length, is under construction. 
The distribution of electricity to the traction sub- 
stations is to be effected by means of 90,000-volt 
lines. Two of these distributing lines, stretching 
from Paris to Eguzon are in service; they supply 
current to the traction sub-stations located between 
Paris and Vierzon. Each line comprises three steel- 
cored, aluminium overhead conductors supported 
on poles spaced at intervals of from 80 ft. to 100 ft. 
Some 324 miles of the Paris-Orléans Railway system 
are now operated by means of electric traction. 
Tidal-power plants, or to give them the picturesque 
French name, houille-bleue plants, have, of late 
years, engaged the attention of a number of French 
engineers and industrialists. The harnessing of 
tides, for the production of electrical power, could, 
it is suggested, be successfully accomplished at 
several points situated principally along the coast of 
Britanny ; certain bays are said to be specially 
suitable for this purpose. Several schemes have 
been put forward, most of which involve the erection 
of some form of dam, furnished with special sluices, 
across a bay. In some of the projects the water 
from a river or stream running into the sea, at or 
near the bay, would be utilised and is included in 
the general tentative programme. An article 
discussing certain aspects of the subject of tidal 
power appears in the Houille Blanche year book. 
The treatment is, however, purely theoretical and 
practical difficulties are given little or no place. 
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Moreover, Ше data, relating to the Aberwracht 
(near Brest) Guyotville (Algiers), and similar 
schemes, given in the descriptive portion of the book, 
are practically identical with those furnished in the 
two previous issues. This naturally implies that 
the progress made is inappreciable. A new com- 
pany, called the Société Civile l'Energie des Marées 
was, however, formed during 1927. This concern 
has applied for official permission to construct 10 
plants on the north coast of France. Needless to 
say, the future development of this company will be 
watched with interest by many engineers on both 
sides of the Channel. 


FATIGUE PHENOMENA. 


Тнк first of а series of three Cantor lectures, 
dealing with Fatigue Phenomena, with Special 
Reference to Single Crystals, was delivered by 
Dr. H. J. Gough, of the Engineering Department, 
National Physical Laboratory, at the Royal Society 
of Arts, John-street, Adelphi, London, W .C.2, on the 
evening of Monday last. Dr. Gough opened his re- 
marks by stating that, for the purpose of the present 
lecture, the fatigue of metals was defined as the 
behaviour of metals under repeated cycles of stress. 
In the course of а brief historical introduction to 
his subject, he referred to the early work of 
Hodgkinson in 1837 and 1843, of James Thomson 
in 1848, and of Sir William Fairbairn in 1860- 
1861. He remarked that the latter had concluded, 
from his full-scale repeated-stress tests on a built-up 
wrought-iron girder, that there was а limiting 
load which could be applied for an infinitely great 
number of times. When the early date of the 
experiment was taken into consideration, this 
conclusion stood out as one of the great sign-posts 
in the history of fatigue. Тһе year 1870 had seen 
the publication of the resulte of Wohler’s famous : 
experiments. It could safely be said that over 
90 per cent. of the experimental researches on 
fatigue that had ever been conducted, had been 
made on the rotating cantilever type of machine, 
which had become associated with Wöhler's name. 

The work of the early investigators had shown 
clearly that metal fractured under repeated applica- 
tions of a stress less than that stress required to 
produce failure on the first application. Further, 
that as the range of stress decreased, the number 
of repetitions required to produce failure increased. 
Thus a certain range of stress, applied to a given 
material, became associated with a given life 
or endurance. Provided no speed effect existed, 
this life or endurance was a matter of number 
of reversals only and not of time. The engi- 
neering problem, therefore, resolved itself into 
an inquiry as to whether the range of stress con- 
tinued to diminish with increasing endurance 
according to а regular law, which held even down to 
zero stress, and, if this were the case, to establish the 
nature of that law. In these days when high work- 
ing speeds were common, machine and structural 
components were required to withstand thousands 
of millions of cycles of stress, and, ав it was imprac- 
ticable to carry out ordinary laboratory tests at 
these lengths, it was necessary to consider circum- 
stantialevidence. In cases of fatigue data, the stress 
(S) was plotted against the number of reversals 
to fracture (N); such curves were usually referred 
to as S/N curve. In 1910, Basquin analysed a 
large number of fatigue data, and showed that 
if these data were plotted logarithmically, log 5 
against log N, the experimental points, correspond- 
ing to tests on an individual metal, fell on а straight 
line. This applied to endurances extending 10 
from 109 to 107 reversals ; at this point, however, 
а sudden discontinuity occurred, but the gubse- 
quent log S/log N curve appeared also to be a 
straight line. 

It was now established that for the majority 
of metals and alloys in common use the S/N 
curve did become horizontal, and continued so 
within the ordinary limits of investigation. Ав 
there appeared to be no reason why, at some stage, 
the curve should again change its inclination, the 
important conclusion was now generally accepted 
that for most metals and alloys there existed 8 
definite limiting range of stress, which, according 
to sufficiently strong evidence (although of 8 
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circumstantial nature) could be withstood by 
the metal for an infinitely great number of 
repetitions without fracture. This range was 
variously known as the fatigue range, the limiting 
range of stress, or the endurance range. It had 
become usual, however, to express this value in 
terms of the semi-range, which was then referred to 
as the fatigue limit, limiting stress, or endurance 
limit. Where it was desired to express the range 
of stress, or the stress x, which was safe for a given 
number of reversals (N), although the S/N curve 
might not have become horizontal at that number 
of reversals, use was made of the expression: 
Endurance limit (corresponding to N) — + г tons 
per square inch. The endurance at which the S/N 
curve became horizontal was of very great impor- 
tance from an engineering point of view, as it 
determined the length of test necessary to disclose 
experimentally the fatigue limit of a material. 

In the case of the ferrous metals, without 
exception, the log 8 / log N curves became horizontal 
in the neighbourhood of 107 reversals, and remained 
во within the limits investigated, namely, up to 
between 108 and 10? reversals. The ratio obtained 
by dividing the endurance limit, in tons per square 
inch, of a ferrous material, by its ultimate tensile 
strength, also in tons per square inch, was most 
interesting. With one or two minor exceptions the 
values of this ratio were restricted to the limits of 
0-40 to 0-55, irrespective of the actual composition, 
heat treatment, tensile strength, or endurance limit 
of the metal in question. Тһе constancy of this 
ratio, which, incidentally, remained to be explained, 
was extremely valuable in laboratory testing, as it 
was possible to estimate the endurance limit, for 
reversed bending tests, very closely indeed. Моге- 
over, the relation of the Brinell number to the tensile 
strength of steels was a fairly constant value. 
Hence, a Brinell test made on the end of a specimen 
of steel furnished a very satisfactory means of 
estimating the fatigue range of the material. 
This procedure had been found very useful at the 
National Physical Laboratory. In the case of non- 
ferrous metals, on the other hand, the value of the 
ratio varied very widely, and was, consequently, of 
ү limited utility in estimating the endurance 

it. 

In laboratory fatigue tests, the frequency of the 
applied loading was determined, generally, by the 
type of testing machine employed. A common 
frequency was 2,000 cycles per minute; it might, 
however, be as low as 100 or as high as 5,000. To 
effect comparisons between different test data, it 
тав necessary to know if the endurance limit was 
dependent on the frequency of loading. Тће 
‘mportance of the question to designers of high- 
speed machinery also needed no emphasis. Тһе 
problem had been attacked by Haigh, Hankins, 
Gough, and others. Recently, Jenkin had investi- 
gated the effect of frequencies up to 120,000 cycles 
n minute. The present position with regard to 
| effect, of frequency upon the fatigue limit was 

àt no appreciable speed effect existed up to fre- 
quencies of about 7,000 cycles per minute, at air 
temperatures, With higher frequencies, the fatigue 
strength increased with the frequency at an increas- 
ing rate, up to the highest frequencies investigated 

000 cycles per minute). 

Turning to the influence of sudden changes of 
section and of surface effects upon the fatigue 
strength of metals, Dr. Gough stated that the 
pa tematical theory of elasticity indicated clearly 
Sud ооа stress distribution would not be 
s i at any cross-section where the form or size 
Changing, and that, where the change was rapid, 
| : stress concentration effects produced would be 
990 It was necessary to emphasise that when 
Pp 8 Were subjected to fatigue stresses, the effects 

ress concentration produced in this way might 
| extremely Serious and, in fact, in some cases, 
е ente to their full theoretical effect. That 
dede effecta were not adequately realised, even by 
l впегв of high-speed machinery, was proved by the 
m number of cases that occurred in which fatigue 
lar a directly attributable to insufficiently 
à d ets on crankshafts, tool marks inside con- 
sling rods, and file marks even on such articles 


48 соррег Pipes. Plate and coil springs might 


mentioned as examples of engineering details 


which had been found to suffer especially from 
stress-concentration effects. Laminated springs as 
used for lorries, &c., had given considerable trouble, 
particularly during the war, and their performance 
in practice compared extremely unfavourably with 
that of similar spring material when tested under 
laboratory conditions. 

The effect of temperature on the strength of 
materials of construction was of very great theoreti- 
cal and practical importance. At the one extreme 
were the low-temperature conditions associated 
with refrigerating plants and with the high-altitude 
aeroplane. Towards the other extreme were found 
those temperatures to which certain parts of steam 
boilers, engines and turbines, and internal-combus- 
tion engines were subjected, sometimes continuously 
for long periods. At low temperatures, the practical 
problem lay not so much in the direction of providing 
materials possessing sufficient statical strength, as 
sufficient resistance to withstand shocks. These 
demands appeared to have been met in a fairly 
satisfactory manner. The marked tendency of 
engineering materials to flow or creep at elevated 
temperatures, even under moderate stresses, pre- 
sented & serious problem at a time when increases 
in the temperature and pressure of working condi- 
tions were being explored as a means towards higher 
efficiency. The limiting creep stress had been 
defined as that stress under which at some stage 
the rate of creep became zero. For the determina- 
tion of this quantity, relatively long tests were 
necessary, and the order of accuracy of measure- 
ment must be high. 

A consideration of the results obtained by Тарвей 
and his co-workers at the National Physical Labora- 
tory* suggested that the limiting creep stress 
obtained by the methods employed, really repre- 
sented the stress which the material could withstand 
for an indefinite period, without further deformation 
or ultimate failure. If a number of specimens 
were tested at various stresses at a constant tem- 
perature, and the time to fracture were plotted 
logarithmically against stress (log T/log 5), a 
straight line was usually obtained. Remembering 
the manner in which the existence of a true limiting 
range of stress at air temperature had been indicated 
by such plotting, it would be seen that the creep 
stress data obtained were insufficient to disclose a 
discontinuity of the curve. This applied, as far as he 
(Dr. Gough) was aware, to similar plottings of all pub- 
lished creep data. The present position, therefore, 
could be summarised by saying that the existence 
of a true limiting creep stress at elevated tempera- 
tures had not yet been established, and that more 
greatly prolonged tests were needed; the rate of 
creep tests, however, strongly suggested that such 
a limiting stress did actually exist at certain elevated 
temperatures. These facts were of importance as 
affecting engineering design. In cases in which 
permanent deformation was permissible and a very 
lengthy life only was required of a machine or 
structural component subjected to fatigue stressing, 
the basis of design should be the endurance limit 
in the range of temperature in which the statical 
creep limit exceeded the endurance limit. For 
higher temperatures the statical creep limit only 
should be considered. If the circumstances did not 
permit of deformation occurring under load, the 
endurance limit and creep limit alike must be 
rejected in favour of the further restricted value of 
the limit of elasticity at the particular temperature. 


NOTES. 


ELECTRICAL RESEARCH. 


ALTHOUGH some of the large electrical manufac- 
turing concerns find it necessary to employ exten- 
sive research organisations devoted particularly 
to the solution of their own problems, many investi- 
gations of general utility to the electrical industry 
can best be carried out by co-operative work. 
That this is fully realised by the manufacturing 
side of the industry may be gathered from the fact 
that the British Electrical and Allied Manufacturers’ 
Association and the Cable Makers’ Association form 
the principal sources of the revenue of the Electrical 


* See ENGINEERING, vol. cxx, page 614, (1925) and 
vol. еххі, page 512 (1926). 


Research Association, which has just issued its 
report for the year ended September 30, 1927, 
From this we gather that much valuable work has 
been done and numerous reports have been issued 
on dielectrics, insulating materials, cables, switch- 
gear, steam turbines and condensers, and other 
subjects. We also note that all reports issued now 
contain a preface briefly indicating the practical 
aspects of the work, a feature which should greatly 
facilitate the application of the results. Research 
work, however, is usually costly, and it is therefore 
not surprising to learn that the Association has 
continually experienced a difficulty in keeping its 
revenue up to the desired standard. In the year 
covered by the report, expenditure has actually 
exceeded income, although the programme of work 
has been greatly curtailed. This is regrettable, 
and it is to be hoped that the appeals for financial 
support made to the Electricity Commissioners and 
to the Central Electricity Board, will be effective, and 
that an increase in the grants received from the 
Department of Scientific and Industrial Research 
will be made. The grants from the latter body, 
however, will cease in three years time, and it will 
be necessary, in the meantime, to discover other 
sources of income if the Association's work is not 
to be still further hampered by lack of funds. In 
this connection, we may refer to the remarks of Sir 
John Snell, President of the Association for the 
ensuing year, made at а luncheon given at the 
Savoy Hotel, on the occasion of the seventh annual 
general meeting, on the 10th instant. Sir John ex- 
pressed the view that more assistance might well 
be forthcoming from the supply branch of the indus- 
try, since, of the 624 undertakings in this country, 
only 118 were at present contributing to the funds 
of the Association. He appealed to the remainder 
to come forward, and also to the great railway groups, 
of which, he said, only one was at present assisting 
in the Association’s work. This appeal seems by no 
means unreasonable, when it is remembered that 
suppliers and users of electrical energy are likely to 
benefit from the results of research, as well as the 
manufacturers of electrical machinery and appa- 
ratus. 


PHoTO- ELECTRICITY. 


The discourse which Sir William Bragg delivered at 
the Royal Institution on January 20, dealt with the 
relations between light and electricity. Applying the 
term light to all radiations, visible and invisible, Sir 
William stated that the relations between the two 
classes of fundamental phenomena were of unending 
interest, but almost paradoxical. Half the observed 
effects were leading to the view that light consisted 
of undulations, while the other half would force us to 
regard light as corpuscular. Maxwell's electromag- 
netic theory had appeared to decide the old contro- 
versy in favour of undulations, but new difficulties 
had appeared. About 25 years ago, Einstein pointed 
out that certain phenomena indicated that light, 
like all matter, might be made up of discrete 
particles. Within the past few years, various 
attempts had been made to explain the apparent 
discrepancies, notably by the wave-mechanics of 
E. Schrödinger and L. de Broglie. Dr. Schrödinger, 
of Berlin, had, therefore, been asked to deliver, in 
the Royal Institution, a course of lectures on his 
hypothesis in the beginning of March; Professor 
Whittaker, of Edinburgh, would then give a less 
mathematical summary of the new conceptions, and 
Sir William's own lecture of that evening was to be 
considered as a kind of prologue. Einstein's sugges- 
tions had concerned, in the first instance, the 
discharge of electrically-charged bodies by light. 
Sir William showed that a negatively-charged zinc 
plate was discharged by these radiations, and that 
а Wimshurst machine ceased to give sparks when 
radiation fell upon it. 'The discharge of electrons 
under radiations was much more energetic with X- 
rays than with ordinary light, and still more ener- 
getic with the swift X-rays from radium. There was 
thus a transfer of energy from one form of radiation 
to another; wave motion, on the undulatory theory, 
had handed on its energy to corpuscles. But 
the strange thing was that the velocity at which 
the electrons were ejected depended upon the 
quality or frequency of the rays, and not upon their 
intensity, or, in the first instance, upon the nature 
of the material. It was as if a plank, dropped into 
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the sea from a ship, caused а plank to be hurled out 
of another ship а thousand miles away. This could 
only be understood on the corpuscular theory that 
the projectiles carried their energy and momentum 
unspent over long distances. When Sir William 
investigated these phenomena 20 years ago, in 
Adelaide, he found that X-rays would- discharge 
an electroscope slowly in hydrogen, more quickly 
in air, and much more quickly in the heavy vapour 
of methyl bromide, because there were few atoms 
from which electrons could be discharged in the 
light hydrogen. In other experiments, he directed the 
radium rays into а lead box provided with entrance 
windows of paper, cardboard, or thin lead foil, and 
with exit windows of the same materials. The 


electroscope mounted in the box was discharged the 


quicker, the denser the material of the entrance 
window ; the exit window had no influence. These, 
and similar, experiments could not really be con- 
sidered ав explained before C. T. Б. Wilson had 
actually traced the paths of electrons and protons. 
Sir William proceeded to discuss photographs of 
those tracks. What appeared as а ray of а wave 
&t one stage, behaved like & corpuscle at another. 
The final picture of the phenomena would include 
light, matter, energy and momentum, and some- 
where in it there would also be wave motion. 


PROGRESS IN STEAM RESEARCH. 


А number of progress reports dealing with the 
researches on the properties of steam inaugurated 
by the American Society of Mechanical Engineers 
are published in the February issue of Mechanical 
Engineering, which is the official journal of the 
Society. In giving à summary of the work done, 
Mr. G. A. Orrok stated that, so far, 56,434 dols. 
had been spent on the investigation, and that there 
was а balance in hand of 1,315 dols. Тһе receipts 
last year amounted to 7,124-65 dols. One of the 
reports described the results secured at the Bureau 
of Standards by Dr. N. S. Osborne, and Mesars. 
Н. F. Stimson and E. F. Flock. Тһе investigation 
included а new determination of the absolute mean 
calorie, which was found to be 418:90 absolute 
joules. Тһе corresponding value of Joule's equiva- 
lent is 778-6 ft. lb. Тһе observers remark that 
their apparatus is complicated and requires very 
careful handling, but they believe their results 
аге correct within one part in 5,000. А note on 
the work in progress at the Massachusetts Institute 
of Technology was presented by Mr. L. B. Smith, 
апа described measurements made of the pressure 
of steam at different absolute temperatures and at 
certain specified volumes ranging from 5 up to 
20 с.с. per gramme. Тһе range of temperatures 
was from 310 deg. C. up to 400 deg. C. Тһе satura- 
tion volumes have been estimated by extrapola- 
tion, and it is proposed to check these when the 
necessary data have been secured by those in 
charge of the research at the Bureau of Standards. 


TRAINING IN STRUCTURAL ENGINEERING. 


A little handbook, costing 6d., and intended 
to serve as a guide to the examinations con- 
ducted by the Institution of Structural Engi- 
neers, has just been issued by this Institution. 
In the opening section, parents are wisely warned 
that the possession of manual dexterity is not 
necessarily an indication of suitability for the 
engineering profession. Moreover, the days are 
past when influence alone was sufficient to establish 
& footing; in fact some leading firms of civil 
engineers refuse to take pupils who are unable to 
give evidence of adequate educational training. 
This, the pamphlet insists, should start at school, 
and, in addition to mathematical and scientific 
subjects, the course should ensure а good know- 
ledge of English and of at least one of the principal 
modern languages. Technical colleges are dealt 
with in the ensuing section, and it is pointed out 
that to obtain а degree matriculation is neces. 
sary; without it only a diploma will be awarded. 
It may be noted, however, that in the past the 
diploma course of certain technical colleges has 
demanded а higher standard of attainment than 
was required for a degree elsewhere. "The advant- 
ages and disadvantages of articled pupilage are 
next discussed, and this is followed by the syllabus 
for the examination for associate membership of 
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the Institution of Structural Engineers, and that 
for admission to the graduate class. The pamphlet 
concludes with а list of universities and technical 
schools where adequate courses are provided. 


REINFORCED-CONCRETE PILES IN 
GRAVEL FILL AT VANCOUVER, В.С? 


Ву R. M. WvNNE-EpwARDS, D.S.O., M.C., 
Assoc. M.Inst.C.E. 


THE Canadian Pacific Company's new pier B-C ” 
at Vancouver, which is deeigned to accommodate 
trans-Pacific freight and passenger traffic, is about 
1,100 ft. long by 330 ft. wide, and for the greater part 
of ita length is divided into halves by four depressed 
tracks. On either side of these tracks there are one- 
storey timber freight sheds on a reinforced-concrete 
deck, which is supported on reinforced-concrete piles 
driven into а gravel fill. The level of the coping round 
the sides of the pier is 6 ft. above E.H.W. and 21 ft. 
above L.L.W., the basins on either side being dredged 
to give 35 ft. at low tide. Тһе gravel fill is 105 ft. 
wide at the top, with sides sloping down at 1 in 2:6. 
It was dredged from the mouth of а river nearby and 
deposited by dump scows, the part ађоуе low water 
being placed by a floating clam- shell derrick. The 
particles range from coarse sand to stones 6 in. in 
diameter. The fill contains about 18 per cent. of 
voids. 

The piles are arranged in transverse bents spaced at 
10-ft. centres, every other bent carrying the timber 
columns which support the roof. Тһе designed deck 
load is 600 Ib. per square foot, and the roof combined 
live and dead loads are 50 lb. per square foot. Тһе 
piles are unbraced throughout their length, except for 
& width of 30 ft. round the outer side of the deck, 
where the beams are deepened to act as bracing-struts. 
There are about 5,700 concrete piles of various sizes 
in the structure. The piles are square in cross section 
and range in width from 16 in. to 23 in., and in length 
from 20 ft. to 73 ft. The piles were made of approxi- 
mately a l : 14 : 3 mixture of standard Portland cement 
and fresh-water aggregate. 

The concreting-plant employed was mounted on а 
40-ft. flat railway car, moving on standard- gauge 
tracks. Test-cylinders were made each day, half 
of which were stored in water in a room at fairly 
constant temperature and half left lying alongside 
the piles. These cylinders were tested to failure when 
28 days old. Over а period of one month, the average 
ultimate strength of the cylinders cured in the storage- 
room was 4,560 lb. per square inch, while that of those 
cured alongside the piles during the same month was 
3,825 lb. per square inch. 

The piles were cast horizontally, and, as the work of 
precasting progressed, it became necessary to conserve 
space. In order to do this, every other pile in a row 
was first cast, the piles being so arranged that there 
was а clear space between each of exactly the width 
of a pile. Thus, after the concrete had set and the 
forms were removed, the sides of the piles already 
cast made the side forms of the intermediate piles. 
This necessitated a special device for lifting the piles 
when they were required for driving. This method of 
casting was found to be very successful, and consider- 
able space was saved. The piles were kept wet for 
20 days after casting. In order to avoid unnecessary 
risks of damage due to handling, as a general rule piles 
were left where they were cast until they were required 
for driving. They were then lifted by a locomotive 
crane and transported on flat cars and barges to the 
pile-drivers. 

Occasionally it was found necessary to store piles, 
and the defects arising in the pile due to such 
storage, and also the method of overcoming them, are 
noted. For various reasons, the piles were designed 
to be picked up at two points only, and for this purpose 
slings connected by an equaliser were used. This 
method of handling proved quite successful, and did 
not cause cracks, in spite of the fact that the concrete 
was temporarily considerably overstressed. 

Two pile-drivers were used, one on land, moving 
on falsework, the other being a floating driver. The 
latter was entirely self-contained and was used to drive 
all the larger piles. А No. 0 Union double-acting 
hammer, which developed 19,000 ft.-Ib. of energy in 
its blow, was used on the land driver, and а No. 00 
Union double-acting hammer, with а reduced stroke, 
developing 20,400 ft.-lb., was used on the floating 
driver. The followers which covered the head of the 
pile during driving were made of cast steel and spruce 
boards ; hardwood and steel plates were used to cushion 
the blow. 

Considerable experimental work was done in the 
use of water-jets to assist the penetration of the pile, 
both external and internal jets being tried. In both 


Abstract of a paper to be read before the Institu- 
tion of Civil Engineers on Tuesday, February 21, 1928. 
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cases, special types of jet-points were evolved. "Though 


both kinds materially increased the rate of penetration, 
the internal jets were greatly superior to the external 
ones, in both ease of manipulation and effect. 


During driving about 2 per cent. of the piles de- 
veloped cracks, which, in the great majority of cases, 


appeared as fine hair lines. All such cracks, both 
above and below water, were carefully repaired. The 
concrete was found by experiment to be very imper- 


vious to water, апа it was not thought desirable to 


apply any form of waterproofing to the surface of 
the piles after they were driven. One pile was inten- 
tionally badly cracked before driving. This pile 
was driven among the other piles but was cut off 
below deck level. 
over a period of years, information may be obtained 
on the effect of cracks on subaqueous reinforced- 
concrete structures. 


It is hoped that, by observing it 


ELECTRICITY SUPPLY IN THE 
UNITED STATES. 


A DETAILED account of the progress made in the 


consumption of electricity in the United States during 
1927 is given in the Electrical World for January 7, 


1928. It appears that 4,409 undertakings were supply- 


ing 21,694,100 consumers and obtaining a gross revenue 
of 1,783,000,000 dols. (356,600,0001.). 
maintenance expenses amounted to 767,000,000 dols. 
(153,400,0001.) and taxes of all kinds to 150,000,000 
dols. (30,000,0004.). 
exceeded 2,100,000,000 dols. (420,000,0002.), of which 
sum 240,000,000 dols. (48,000,000/.) was obtained from 
consumers and employees. 
rated amounted to 75,100,000,000 kw.-h., of which 
29,000,000,000 kw.-h. was from water-power stations 
and 46,100,000,000 kw.-h. from fuel-burning stations. 
The generator capacity was 29,000,000 kv.-a., of which 
8,775,000 kv.-a. was driven by water power. 


Operating and 
The capital raised during 1927 


The electricity gene- 


In the course of а statistical article, Mr. С. Е. 


Wittig states that, since 1921, the generation of elec- 
tricity in public undertakings has increased at an 
average rate of nearly 7,000,000,000 kw.-h. annually, 
which has necessitated an annual net increase of 
3,000,000 kv.-a. of generating plant. 


The revenue for 
1927 shows an increase of 8 per cent. and the output 


an increase of 9 per cent. over the previous year. Ап 
interesting feature is the increasing sale of energy 


between the undertakings, а state of things made 
possible by interconnection. It now amounts to one- 


fifth of the total generated, or 14,700,000,000 kw.-h., 
compared with 7,400,000,000 kw.-h. in 1923. Біпсе 


1919, the average coal consumed per kw.-h. generated 
has fallen from 3-2 lb. to 1:85 1Ь., a decrease which 


represents an annual saving of no less than 34,000,000 


tons of coal. The cumulative savings in the last eight 
years amount to nearly 140,000,000 tons. Some 
1,650,000,000 kw.-h. was imported from Canada. It 
appears that the consumption of electricity exceeds 
1,000 kw.-h. per head of population per annum in the 
following States: Montana (2,020 kw.-h.), California 
(1,685 kw.-h.), Idaho (1,560 kw.-h.), Washington 
(1,267 kw.-h.), West Virginia (1,260 kw.-h.), and New 
York (1,025 kw.-h.). In Missouri, on the other hand, 
it was as low as 37 kw.-h. Such statistics as these, 
however, must obviously be applied with care. Nearly 
75 per cent. of the electricity generated is consumed 
in the Atlantic and North Central States. 

The consumers served are roughly divided into 
residential (17,596,400), commercial (3,166,570), and 
industrial (931,140) classes. The average rate of 
increase over the preceding year was 7 per cent., New 
York and New Jersey both being over 10 per cent. 
It is estimated that about 63 per cent. of American 
homes are now electrified, and that these are occupied 
by roughly 64 per cent. of the population. In the past, 
the net increase in consumers far outran the growth in 
population, the turning point being reached in 1924, 
when about 2,000,000 consumers were added. Іп the 
next three years, the increases were 1,700,000, 
1,700,000 and 1,500,000 respectively. In two decades. 
the increase in consumers has been more than tenfold. 


FINSBURY TECHNICAL COLLEGE Ош» STUDENTS’ 
ASSOCIATIUN.—The sixteenth annual dinner of the 
Finsbury Technical College Old Students’ Association 
will be held at the Engincers’ Club on Friday, March 2. 
Tickets may be obtained from Мг. Н.Р. Guy, Hadley, 
Station-road, New Barnet, Herts. 


CONCRETE WATER ConpvIts.—In our issue of January 
27, page 111, we recorded an interesting experience 
with concrete water conduits, and, in connection with 
this, gave Grenoble as the address of the Société Anonyme 
des Chaux et Ciments de Lafargo et du Teil. The address 
of the headquarters of this company is actually Viviers, 
а town in Ardéche, France. Тһе firm's works аге at 
Lafarge, Le Teil, Cruas, Valdonne, Baus-Roux, Contes- 
les-Pius, Fos-sur-Mer, and Vitry-le-Frangois, while the 
Lafarge Aluminous Cement Company, with works at 
West Thurrock, operates in this country. 
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THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM. 


Iris possible that many British firms find them- 
selves somewhat on the horns of a dilemma as 
regards the various exhibitions which are held 
throughout the country. The expense of staging 
an appropriate exhibit—particularly if it be shown 
in motion—must often be very considerable, and 
the events of the last few years certainly suggest 
that a careful conservation of reserve funds is emi- 
nently desirable. On the other hand, an absten- 
tion from exhibitions undoubtedly places a firm at 
a disadvantage if their competitors are showing. 
Upon the whole, therefore, it would appear that the 
soundest policy would be for a firm to concentrate 
upon making a good display at the leading exhibi- 
tion for their particular products, and to stage a 
smaller exhibit at others of a more general nature. 
This policy appears to be very generally followed, 
but that it is by no means universal is shown by the 
almost entire absence of even a small display by 
British machine tool makers at the last Shipping, 
Engineering, and Machinery Exhibition. We com- 
mented on this at the time, and another instance 
arises in connection with the heavy section of the 
British Industries Fair, which opens at Castle 
Bromwich on Monday next. In this case the entire 
abstention of several of our leading firms, as shown 
by the list of exhibitors, is very noticeable, and it 
is particularly striking that quite a number who have 
made a practice of exhibiting at the Fair in the past 
will no longer be represented. 

The explanation probably lies in the fact that at 
the time when it was necessary to book space 
for the exhibition, prospects were particularly bad, 
and the only policy open appeared to be one of 
severe retrenchment. None the less, it is at least 
arguable that the attitude of non-participation is 
з mistaken one. The British Industries Fair is 
the only exhibition—apart from Wembley, which 
need no longer be considered—which is comparable 
with those of a national character held in other 
countries, and which are visited by buyers from all 
parts of the world. To appreciate the significance 
of this fact, it must be borne in mind that the 
method of doing business in the less-developed 
countries differs very considerably from our own. 
Imported machinery is often handled by agencies 
which deal indifferently in anything which comes 
ы from heavy machinery to soft goods, and 
: е Fair offers the exact opportunity which the 

eads of such agencies require to familiarise them- 
selves with a wide variety of products. It is 
obvious that such people cannot be experta in every 
: Чоп, and that they will be more impressed 
Y the sight of an actual machine in operation, and, 
саа. by the blandishments of the manu- 
acturer’s representative, than the specialised 
visitor to, say, а machine-tool exhibition. 
қ в now very generally known, the Fair receives 
measure of Government support through the 
s 2 of Overseas Trade, and this support 
ae Given, at any rate in so far as concerns 
a раш section, іп the direction of encourag- 

g the foreign or Colonial buyer. Without quoting 
я. which are almost impossible to check, the 
5. of the Fair іп this direction is undoubted, 
НК ч р fact, sufficiently proved by the rapidly 
ot ing demands for space, which would certainly 
with 5 if the exhibition were merely comparable 

| е Various other local exhibitions. We referred 

Year to the building extensions, made in 1926, 
55. this demand, and before the present Fair 
8000 it was found necessary to add a further 

vy... 8q. ft. of exhibition space. The Fair 
in th 58 ате now the most extensive of their kind 

x British Isles, and apart from their distance 
m Birmingham, which cannot well be altered, the 
us criticism which could be made against 
bn) Аз been removed by the elimination of the 
miim НЕ and draughty corridors between the two 
100 locks, with which regular visitors were only 
1 familiar. We have frequently com- 
Мек ха the unsatisfactory nature of the train 
i m Birmingham, which offers the only 
i ative toa somewhat tedious motor-'bus jour- 
22 it is satisfactory to note that this year the 
"n on, Midland, and Scottish Railway Company 

augmenting the service, and have also built a 
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bridge from the station at Castle Bromwich direct 
to the Fair buildings. 

Turning now to the actual exhibits, there 
will be а noticeable reduction, as compared with 
the last Fair, in the number of firms exhibiting 
woodworking machinery, and this is certainly 
regrettable, in view of the developments that have 
taken place in this class of machinery in the past 
12 months. Of the firms actually exhibiting, 
Messrs. Wadkin and Company, Green Lane Works, 
Leicester, have a particularly interesting display of 
machines in operation, including the two entirely 
new models which we illustrate in Figs. І to 4, 
on Plate XIX. Тһе machine illustrated in Figs. 1 
and 2 is an automatic cross-cutter, arranged with 
individual direct-connected motor drive. We have 
previously commented on the particular advantages 
of direct drive for wood-working machinery, which 
is usually driven by belt from shafting housed in 
trenches, making the drive very inaccessible. 
Generally speaking, cross-cutting operations are 
usually regarded as approximate only, but the 
machine illustrated has been specially designed for 
accurate work. This has been accomplished by 
the rigid mounting and special construction of the 
saw carriage, ensuring that the saw moves, in а 
perfectly straight line. It may be mentioned, in 
this connection, that the timber remains stationery, 
the saw moving through the cut. 'The machine is 
entirely automatic in operation, the operator merely 
having to press the foot lever to cause the saw to 
move forward. А quick return is provided, and 
the slide stops automatically on completion of the 
back stroke. 

The main frame, of which the general form can be 
clearly seen in Fig. 1, is & heavy casting, accurately 
machined to receive the saw carriage and the feed 
motion. Тһе saw carriage is provided with strong 
square slides of ample width, provision being 
made to take up wear. Тһе length of stroke may 
be varied, by means of а screw and hand lever, 
to suit the different widths of material to be cut 
off, the exact width being indicated by a scale. 
The carriage is bored out to receive the motor 
trunnion. The motor has been specially designed 
for the machine, and is of 5 h.p. It is fitted with 
а roller bearing close to the saw, and а ball bearing 
at the opposite end, with provision for taking end 
thrust. 

The power-feed motion is mounted on the main 
frame, and drives the crank, operating the saw 
carriage, through the medium of a worm and worm- 
wheel. 'This gear is totally enclosed, and runs in 
oil. The feed shaft is mounted on ball and 
roller bearings, and is provided with two speeds 
to give suitable rates of feed to the saw carriage, 
according to the width and class of timber which 
is being cut. Тһе crankshaft is mounted on extra- 
heavy type ball bearings. A clutch is fitted to the 
shaft, the clutch being automatically thrown out of 
gear at the end of each stroke of the saw carriage. À 
ball thrust washer is fitted to the clutch to take 
end thrust. The whole of the crank mechanism 
is totally enclosed inside the main frame. At the 
same time all parts are accessible through a door. 
When cutting timber which is light and can be 
quickly manipulated, the throw-out motion can be 
put out of operation immediately, so that a con- 
tinuous backward and forward motion is given to 
the saw carriage. 

The saw guard is arranged to give maximum 
protection to the operator, and is hinged for con- 
venience in changing and sharpening the saws. 
A dust hood is fitted to the main frame, and is 
provided with а nozzle for connecting up to ап 
exhaust system. The saw table is of metal prac- 
tically throughout, the frame work being of heavy 
section steel angle, securely bolted to cast-iron legs. 
The anti-friction rollers are mounted on totally 
enclosed ball bearings, so that they easily revolve 
as the timber is passed over them. The table sur- 
face between these rollers consists of stout sheet 
metal plates secured to the steel framework. А 
steel fence, accurately machined, is fitted at the 
back of the left-hand table, and is adjustable to 
or from the saw. The standard table is made in 
two sections, each of which is 8 ft. long. An auto- 
matic atop bar can be supplied as shown in Fig. 2. 
This fitting dispenses entirely with the necessity 
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of marking out, and has special advantages for 
repetition work. This attachment is supplied as 
standard with three automatic stops, but any number 
of additional stops can be supplied if required. 
The standard saw fitted is 18 in. in diameter, 
giving a cut 20 in. wide by 44 in. deep. The saw 
spindle runs at 2,800 r.p.m. Тһе top of the table 
is 2 ft. 84 in. from the floor, the length being 16 ft. 
The machine weighs 15% cwt. 

The other new machine shown by Messrs. Wadkin, 
ilustrated in Figs. 3 and 4, is а 36-in. roller-feed 
circular saw. Тһе machine is of the under-driven 
type, and embodies a number of interesting features, 
of which perhaps the most striking is the provision 
of & change-feed gear box in place of the usual 


‘belt gear. Тһе feed can be started, stopped, or 


changed while the timber 18 being fed through the 
machine. 

The main frame is а one-piece casting, designed 
to give full protection to the operator from the part 
of the saw below the table. Тһе latter is fitted with 
anti-friction rollers at the front, as shown in 
Fig. 3, and the front portion of the table can be 
drawn back for convenience in changing saws. 
The saw spindle runs in three heavy-type ball bear- 
ings. Two of these are mounted in the main 
frame, while the third is carried in a pedestal 
bolted both to the main frame and to the floor. The 
feed motion incorporates a belt drive from the main 
driving shaft to a horizontal shaft mounted at the 
base of the main frame, at the left-hand end as viewed 
in the first illustration. This shaft in turn drives 
a vertical spindle, enclosed in the casing visible in 
the figure, through worm gearing, and this spindle 
in turn is coupled to the primary shaft in the gear 
box by bevel pinions. The box is totally enclosed, 
and three rates of feed are provided, the required 
feed being engaged by the lever visible in Fig. 3 
above the handwheel. 

The feed rollers are of steel with machine-cut 
teeth. They are keyed to the driving shaft, and are 
adjustable vertically to suit varying depths of 
timber. They are carried on a circular slide, as 
shown in Fig. 3, and can be adjusted horizontally 
to suit the size of saw being used, the motion being 
controlled by the handwheel shown. The feed rollers 
can be canted up to 15 deg. in either direction as 
shown in Fig.4. The pressure of the rollers is re- 
gulated by weights, the latter being controlled by a 
hand wheel and pedal. The controlling gear is 
clearly visible in Fig. 3. When desired, the feed 
rollers can be swung clear of the table, and the anti- 
friction rollers detached from the fence, leaving 
the machine clear for hand-feed work. 

The fence is of very rigid construction, and is 
moved across the table by means of the hand lever 
visible on the right in Fig. 3. A scale is provided 
оп the table to facilitate accurate setting. Тһе 
fence can be canted up to 48 deg. for bevel sawing, 
and the front plate is adjustable horizontally to 
suit different diameters of saws. Ав shown in 
Fig. 3 anti-friction rollers are provided on the fence, 
and these can be adjusted in height to suit the depth 
of material being sawn. "The machine is provided 
with the usual saw guard and swage knife. Тһе 
gu&rd is raised or lowered by a screw, во that it is 
impossible for it to drop accidentally on to the 
saw. 

The table is 5 ft. 6 in. long by 2 ft. 9 in. wide, 
and the surface is 2 ft. 7} in. from the floor. The 
maximum depth of cut, using the largest saw, is 
132 in. ; the distance between the front of the table 
and the saw is 10} in., and the maximum distance 
between the saw and the fenceis 12in. The machine 
can be supplied with а cone pulley, fitted to the saw 
spindle, to give two speeds. In this case rates of 
feed of 33, 50, 56, 84, 94 and 140 ft. per minute 
are available, while if the machine is arranged for 
one spindle speed only, the corresponding rates of 
feed аге 33, 56 and 94 ft. per minute. The normal 
saw spindle speed is 1,200 r.p.m., the alternative 
speed available with the cone pulley being 1,800 
r.p.m. The machine weighs 37 cwt., and can be 
supplied with direct motor drive if required. 

Although the position of British firms manufac- 
turing large oil engines, particularly for marine use, 
cannot be considered altogether satisfactorv, the 
reverse 18 the case as regards engines of moderate 
power. This is especially true of general purpose 
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engines, whether running on light or heavy fuels, 
and the display which will be made at the Fair by 
the leading makers suggests that we are fully main- 
taining our position in this direction. Practically 
all the designs exhibited can be relied upon to give 
good economy with low upkeep costs, and the ex- 
perience gained in their use has been во extensive 
that they have become practically standardised. 
In the great majority of cases, the examples to be 
exhibited do not differ materially from those shown 
&t previous exhibitions, and already described in our 
columns. To quote a few typical examples, Messrs. 
Ruston and Hornsby, Limited, Lincoln, will be show- 
ing à 20-b.h.p. horizontal cold-starting oil engine, and 
& 57-b.h.p. three-cylinder vertical engine of the same 
type. Several of Messrs. Ruston and Hornsby's 
horizontal engines have been described in our 
columns in the past, while a description of the three- 
cylinder vertical] engine will be found on page 230 
of vol. сххі. The same firm are showing а two-stage 
air compressor, belt driven from an alternating 
current motor, for changing air reservoirs. 

Messrs. Crossley Brothers, Limited, Openshaw, 
Manchester, will be exhibiting oil engines built at 
each of their fourfactories. Among those with which 
we have already dealt may be mentioned one of their 
vertical two-stroke engines, similar to that described 
on page 231 of vol. сххі of ENGINEERING, and а 
3 b.h.p. paraffin engine, similar to that described 
on page 732, of vol. exxii. Ап engine shown by this 
firm, with which we have not previously dealt, is illus- 
trated in Fig. 5, on Plate ХХ. "This engine is manu- 
factured by their affiliated company, The Premier 
Gas Engine Company, Limited, бапфасге, and is 
of the three-cylinder horizontal pattern, having a 
normal rating of 150 brake horse-power at 275 r.p.m. 
The cylinders are 12 in. diameter, and the stroke of 
the piston is 20 in. The bedplate is of box pattern, 
апа is heavily ribbed and cast in а single piece. 
The main bearings have cast-iron shells, which are 
white metal lined. The water-jacket casting 
carries the three-cylinder liners. It is attached to 
the main bedplate by a broad flange, and is sup- 
ported below on cast-iron stools. Тһе liner, and 
the breech end of the cylinder, form one casting, 
so that the usual joint, which often gives trouble, 
between the liner апа the breech.end piece is 
entirely dispensed with. A circular plate closes the 
water spaces at the back end of the cylinder, and 
when this is removed, full access is given to all parts 
of the cylinder water space. 

The crankshaft is a solid forging, and in accordance 
with usual practice. is drilled for crankpin lubri- 
cation, the oil from the lubricating pump being 
delivered by oil rings fastened to the crank-cheek. 
Hinged oil guards of planished steel entirely cover 
the crank- pits, and these guards may be thrown back 
onto supporting castings mounted on the bedplate. 
After а further sliding oil guard in front of the 
liner end is lifted, the whole of the crank-case is 
open to inspection, as well as the connecting rods 
and the piston ends. Тһе fuel pumps are directly 
over the back camshaft, which is driven by gearing 
from the crankshaft through a side shaft com- 
pletely encased, as shown in Fig. 6. All the gears 
work in oil baths, so that silent operation may be 
obtained. Тһе arrangement is such that the fuel 
cams, which are secured to а disc keyed on to the 
camshaft and are adjustable, operate the fuel pump 
plungers by means of rollers fitted to а swinging 
lever. These levers, in turn, press against a guided 
sliding piece, so that & direct central thrust is 
obtained on the plunger. Each pump is provided 
with two suction and two delivery valves. Hand- 
priming levers are also fitted to all the fuel pumps. 
Тһе amount of fuel which is actually delivered to the 
cylinder is determined by а mechanically-operated 
by-pass valve, which is wedge-controlled by the 
governor. From the governor, which is direct driven 
from the crankshaft, а tension rod is carried along 
the side of the engine, and operates an oscillating 
shaft, which runs parallel to, and above, the cam- 
shaft. 

Oil is delivered to the main bearings by an oscillat- 
ing valveless pump, visible in the illustration, driven 
from the side shaft already referred to. Тһе pump 
draws its supply from an oil tank immediately below 
it, and delivers oil into а pipe system supplying the 
oil-distributing boxes, which are mounted on а ped- 
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estal well above the main bearings. Тһе delivery is 
effected through needle valves, which are adjustable, 
and a glass cover enables the oil supply stream to be 
clearly seen. Тһе discharge pipes reach nearly to 
the top of the oil-box, and oil is delivered to them 
through syphon wicks, which serve to intercept any 
grit or dust, and at the same time, in the event of the 
oil supply from the pump ceasing, will lubricate the 
bearings for а considerable time from the supply of 
oil already contained in the distribution boxes. 
Visible oil feeds are arranged for each of the main 


bearings, for the governor, and also for each of the | 


crank-pins. Тһе oil drained from the crank-pit 
passes out into one of two filters, either of which can 
be served by a swinging discharge pipe, enabling one 
to be cleaned while the other is in operation. The 
pump is provided with а small cylinder containing а 
spring-loaded piston, which helps {а maintain а 
constant pressure of lubricating oil in the system 
supplying the sight-feed lubricators. It operates by 
opening а port in the cylinder, by-passing the oil 
back to the storage tank when the pressure rises 
above the desired amount. 

The electric-generating plant illustrated in Fig. 6, 
on Plate XX, will be shown by Messrs. Petters, 
Limited, Westland Works, Yeovil. It has an output 
of 8 kw., and is therefore suitable for lighting fairly 
large buildings such as factories or institutions, or 
for small vessels. The engine is of the maker's 
well-known 5 type, designed for working on crude 
or residual oils, although it should be stated that 
these engines operate equally- satisfactorily on 
paraffin or gas ой. We have described these engines 
on more than one occasion in the past, and it will 
therefore be sufficient to recall that they operate 
on the two-stroke cycle, with direct fuel injection. 
The cyclic variation does not exceed 1 in 80. They 
are started either by means of a torch or an elec- 
trically-heated coil, as may be preferred, and а 
compression-relief valve is fitted to give an easy 
turnover. The main crankshaft bearings аге 
lubricated from oil wells by floating rings, and all 
other bearings, together with the piston, are supplied 
from a positive sight-feed lubricator, which can be 
clearly seen in the illustration. Тһе fuel consump- 
tion is in the neighbourhood of one-half pint per 
brake horse-power hour. The design is very 
compact, and an exceptionally large flywheel is 
fitted to ensure steady running. | 

Messrs. Petter will be showing а variety of other 
engines in addition to that illustrated. These 
include 18 to 21 b.h.p. and 12 to 14 b.h.p. single- 
cylinder units of the same type as that described, 
an 18-b.h.p. twin-cylinder marine engine, а 3-kw. 
electric-lighting set, small petrol and paraffin engines, 
and а 70-b.h.p. heavy-oil engine. Тһе majority of 
these exhibits have been previously described in 
our columns, and we may refer particularly to the 
portable horizontal engine described on page 70 of 
vol. cxx, the 24 b. h. P. marine set, and the l-kw. 
lighting set, dealt with on page 315 of vol. сххіу, 
and the 70-b.h.p. marine unit described on page 510 
of vol. cviii. 

The firm of Messrs. Marshall, Sons and Company, 
Limited, Britannia Ironworks, Gainsborough, will be 
showing а new 60 brake horse-power two-cylinder 
heavy-oil engine, together with one of their standard 
horizontal engines of 16 brake horse-power. Тһе 
new engine is illustrated in Fig. 7, on Plate X X, from 
which it will be seen that many of the characteristics 
of their earlier vertical models are retained. Тһе 
engine operates on the two-stroke cycle, and is 
capable of carrying an overload of 10 per cent., for 
short periods, when working on fuel oils having a 
calorific value of not less than 19,000 B. Th. U. per Ib., 
and а specific gravity not exceeding 0-9. Тһе 
general construction of the engine will be clear from 
the illustration, the cylinders being cast separately, 
and fitted with detachable heads. Removable liners 
are fitted made from special close-grained iron. 
The usual provision is made for expansion by means 
of à packing gland. А cast-iron piston is employed, 
with а hardened-steel gudgeon pin. The connecting 
rod is & mild-steel forging, machined all over, and 
the crankshaft is also machined from a mild-steel 
forging. Тһе main bearings are adjustable and are 
white-metal lined. The flywheel is of cast iron, 
machined on the face and edges of the rim. A 
governor of the spring loaded centrifugal type is 
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mounted on the end of the crankshaft, and operates 
by regulating the quantity of fuel supplied to the 
atomisers. 'The fuel pumps are mounted behind the 
governor, and are driven from the crankshaft. 
The circulation of the cooling water through the 
jackets is assisted by а centrifugal pump, belt- 
driven from the crankshaft. The electrical plug 
method of starting is employed, the batteries being 


maintained fully charged from a suitable dynamo. 


We understand that engines of this type will be 
built in a series of varying horse-power. 

Іх arranging their display at this year's British 
Industries Fair, the General Electric Company, 
Limited, of London, W.C.2, have selected certain 
typical examples of the products of their various 
factories and have thus included traction plant 
and motors for industrial work, cables, domestic 
electrical appliances and wireless equipment, as 
well as models of а Fraser and Chalmers impact 
pulveriser, connected to а Lancashire boiler, and of 
the heavy-oil engine, made by the same firm, among 
the equipment shown. | 

From Ше engineering point of view, probably the 
most interesting of the exhibits is the all.electric 
two-motor control equipment and 240 h.p. direct- 
current motor, а combination which has recently 
been the basis of а large contract between the firm 
and the London Electric Railways Company. This 
control equipment, mounted on a frame for exhibi- 
tion purposes, is shown in Fig. 12, on Plate ХХІ. In 
this connection it may be recalled that the trains on 
the London Underground Railways are made up of 
three, six or seven-car units, of which one, two or 
three cars are fitted with motors. The service is one 
of the heaviest in the world, and the conditions of 
endurance and reliability, which the plant used 
must obviously fulfil, is increased by the collection 
of highly conductive dust, which is produced by 
braking. Each motor car is equipped with two 
240 h.p. motors, which during the accelerating 
period are controlled by the ordinary resistance 
and series-parallel arrangements. The power cir- 
cuits are closed, altered and opened by contactors, 
which are in turn energised from a master controller 
in the driver's cab. The acceleration is entirely 
automatic, and is controlled by relays in the main 
motor circuit. Тһе control circuits, which actuate 
the contactors, pass through these relays, correct 
operation being ensured by а series of sequence 
interlocks. The contactors are also provided with 
change-over interlocks, which change the contactor 
coil circuit from the lead passing through the relay 
to a “retaining” lead, which is connected direct 
to the master controller. The circuit-breakers are 
normally controlled from the driver's cab and are 
provided with ап overhead release. They can also 


be tripped and set by hand. The reverser is of the 


ordinary drum type and is also electrically operated, 
being во interlocked with the rest of the equipment 
that unless it is thrown into а position corresponding 
with that of the master-controller the main motor 
circuits cannot be energised. 

Including the off position, there are five 
positions on the master-controller. 'The first con- 
nects the motors and all the resistance in series and 
is mainly used for shunting and depot work. On 
the second, or ''series," position, the resistance 18 
gradually cut out, the motors still being in series. 
The next position puts the motors in parallel with 
all the resistance in circuit, while in the last the 
resistance is gradually and automatically removed, 
until full parallel working is obtained. In normal 
working the controller is moved to the full parallel 
position at once, the above operations being then 
effected automatically in the correct sequence. 

The high torque squirrel-cage motor, illustrated 
in Figs. 8 to 10, on Plate XXI, which is being 
shown on the same stand, has been placed on the 
market to take advantage of the greater lati- 
tude now allowed by supply authorities in the 
matter of the amount of current taken at starting. 
Its characteristics enable it to be used where 
previously a slip-ring machine would have been 
necessary. When switched direct on to the 
supply, its starting torque is stated to be twice 
the full-load torque with four to five times the full- 
load current, while an ordinary squirrel-cage motor 
only gives 120 per cent. of the full load torque with 
six times the full load current. With star-delta 
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EXHIBITS AT THE BRITISH INDUSTRIES FAIR. BIRMINGHAM. 


(For Description, see Page 203.) 


Fic. 5. CROSSLEY-PREMIER 150-В.Н.Р. HEAVV-OIL Ехсіме. Messrs. Скоѕѕг.ЕҮ BROS.. LIMITED. 


Fic. 6. 8.Kw. DiRECT.CovPLED GENERATOR SET: Fig. 7. 60-В.Н.Р. Нклху-Оп, ENGINE; 
Messrs. Petters, LIMITED. Messrs. MARSHALL. SUNS AND CoMPANY, LIMITED. 
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Fias. 8 то 10. Hicnu-TogQvE SQUIRREL-CAGE Motor; Messrs. THE GENERAL ELECTRIC COMPANY, LIMITED. 
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ALL-ELECTRIC TRACTION CONTROL EQUIPMENT ; MESSRS. THE GENERAL ELECTRIC COMPANY, 


Fie. 11. Contactor TYPE SrAR-DELTA Fie, 12. 
LIMITED. 


STARTER; Messrs. THE GENERAL 
ELECTRIC Company, LIMITED. 


Ето. 14. WELDED-STEEL CASE CIRCUIT-BREAKER FOR MINING WORK; 


Fic. с 
13. CoNTACTS ОЕ OIL-JMMERSED CIRCUIT-BREAKEB ; 
MssBs. GEORGE ELLISON. 
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Тезкав. Тнк BRITISH Тномзох-Носзток COMPANY, 
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Fic. 15. 11,000-Уогт Оп, CiRcuIT-BREAKER ; | e ( | | 

« LIMITED. 
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Fig. 16. 11,000-VortT Truck TYPE SWITCH GEAR; MESSRS. GEORGE ELLISON. 


Fic. 18. 


AUTOMATIC TEMPERATURE Іміісатов; Messrs. А. 
REYROLLE AND Company, LIMITED. 


(To face page 205.) 


ЕЕВ. 17, 1928. 


starting, the high starting torque motor has a start- 
ing torque of 60 per cent. of the fullload torque with 
one and a-half times the full load current, while the 
squirrel-cage motor, under the same conditions, 
only gives 40 per cent. of the full load torque and 
takes twice the full load current. 

The design of the motor is generally in accordance 
with that of the firm's standard machines with the 
important exception that the rotor has two windings. 
One of these, consisting of comparatively small bars 
of high-resistance is placed near the rotor periphery ; 
the other, which is made up of larger bars with as 
low а resistance as possible, is arranged lower down 
in the rotor core. The effect of placing the first 
winding close to the periphery is to reduce its 
reactance to а minimum. On the other hand, 
the reactance of the second winding is intentionally 
increased by providing a leakage path between it 
and the outer periphery. The effect of this arrange- 
ment may be explained by first considering a squirrel 
cage motor with a high-resistance winding. The 
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characteristics of such a machine are similar to those 
of a alip-ring motor with a resistance permanently 
connected to the slip rings. Тһе starting current 
of such a motor is comparatively low, but its slip 
18 large, and its efficiency poor. On the other hand, 
в Squirrel-cage motor with a low resistance and high 
reactance winding has а low starting torque, but 
its slip is low and its efficiency satisfactory when 
it bas reached full speed. The object of the high 
starting torque motor is to combine the favourable 
characteristics of both these machines. The results 
ме that the speed alters very little between no load 
and 25 per cent. overload, and that above the latter 
load the characteristic is similar to that of a 

ct-current series motor. Instead of falling out 
of step on a heavy load, as does an ordinary 
induction motor, the speed of this motor is, it is 
Claimed, automatically reduced to suit the prevail- 
ы i conditions, and it із quite stable at all 


Б. contactor type star-delta starter with ривћ- 
ео control for use with this motor is also being 
The ited, and is illustrated in Fig. 11, on Plate XXI. 
ч P оп which this equipment is mounted 

of slate, and is contained in a steel plate case, 
= 5 comprising a triple-pole delta 
tim; г, а double-pole “star”? contactor and a 
alle: relay. The various contactors are mechani- 
5 : "s electrically interlocked, and & small fuse, 
vided | as three time-limit overhead relays, is pro- 

ш the Operating coil circuits. 
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As in former years, the British Thomson- Houston 
Company, Limited, of Rugby, will be showing a 
representative range of both alternating and direct- 
current motors, an important feature of which is 
that the essential dimensions are identical in the 
two cases. 'They are designed for both vertical 
and horizontal operation, and for the widest range 
of outputs. At this year's Fair, а special exhibit 
of fractional horse-power motors will be made, 
but as the details of these machines are well known, 
and were dealt with by us in our account of the 
1927 Fair, we may pass on to the control equip- 
ment that is to be shown, among which, in 
addition to various improvements in standard 
patterns, some novelties will be found. 

Mention may first be made of an ironclad oil- 
immersed triple-pole thermal circuit breaker which 
is illustrated in Fig. 13, Plate X XI, and in Fig. 19, 
below. This is provided with push-button control, 
and is primarily intended for use with three- 
phase induction motors, operating on pressures not 


exceeding 600 volts. Тһе conditions under which 
such motors frequently run nowadays make it 
desirable that they should be able to sustain 
considerable overloads for short periods. At the 
same time, arrangements must be made so that they 
will be disconnected if the overload is continuous, 
or if any irregularity, either on the motor itself 
or on the supply circuit, occurs. This breaker is 
so arranged that five to six times the normal current 
can be carried at starting without tripping occurring. 
On the other hand, it will operate if an overload 
persists sufficiently long to cause risk of injury to 
the insulation, or if а breakage on one phase or a short 
circuit on the motor windings or leads takes place. 
An important feature is that the motor cannot be 
started, except by hand, when any of the above 
causes of failure is removed. 

In designing the breaker, special attention has 
been paid not only to the mechanical and electrical 
details, but to accessibility and compactness. The 
latter feature may be illustrated by saying that the 
30-ampere size measures only 8} in. high by 73 in. 
deep by 6 in. wide. The mechanism is mounted 
on an insulating base, which is secured to the connec- 
tion chamber. This chamber, to which the oil 
tank is also attached, is designed so that there is 
ample room for the connecting cables, the oil tank 
itself being further held in place by the metal top 
cover of the circuit-breaker. Both the fixed and 
moving contacts are of the contactor type, and 
are provided with renewable sparking tips. Соп- 
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tact is ensured by a wiping action, and no arcing 
takes place on the contact faces when the circuit is 
broken. If required, a moving-iron ammeter 
can be mounted on the top of the cable connection 
chamber. As already stated, the breaker is operated 
by push-button switches with spring release, the 
switches, as shown in Fig. 13, Plate XXI, being 
mounted on the base of the breaker. The push 
buttons themselves are fixed on the case, or at one 
or more distant points, to permit of remote control. 
A third possible arrangement is to incorporate these 
switches on the rotor starter, so that when the first 
contact on the latter is made, the breaker is closed 
automatically. Pressing the “оп” button, see Fig. 19, 
energises the closing coil, which is connected across 
two phases of the main circuit. This causes the 
appropriate armature to operate, and to bring about 
а quick positive action between the fixed and moving 
contacts through a toggle mechanism. At the moment 
the breaker is closed, the circuit of a retaining coil 
is also closed through an auxiliary switch on the 
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middle moving contact, so that the closing arma- 
ture is retained in position. When the “ой” 
push-button is pressed, the energising coil is discon- 
nected from the main circuit, and the breaker 
contacts are separated with a quick-break action. 
The actual position of the breaker contacts is shown 
by an indicator. 

The discriminating action of the breaker on 
overloads, to which reference has been made above, 
is due to а combination of a three-phase magnetic 
overload element and a thermostatic device. The 
overload element is energised by one series turn per 
phase, so that when the current exceeds a pre- 
determined amount, an armature is attracted and 
actuates the off " push-button switch, thus causing 
the breaker to trip. The thermostatic device 
consists of a bi-metallic strip in each phase, the 
bending characteristic of this strip being propor- 
tional to the current. Тһе bending of these strips, 
in excess of & certain curvature, causes them to 
engage with the armature of the overload element 
and to decrease the air-gap between this and its 
operating coil. Quick action is assisted by the 
overload current itself. Тһе standard sizes of this 
type of breaker are 30, 60 and 100 amperes., and 
calibration within à wide range to meet particular 
cases i8 possible. 

Mention may also be made of а second new t 
of circuit-breaker which this firm will be showing. 
This is of the ironclad oil-immersed, double- 
break type, for three-phase circuits up to 6060 
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volts, and is illustrated in Fig. 20, on page 205. 


This, like the breaker we have just described, is 
suitable for mounting either on the motor itself 
or on a wall or pedestal, and, for control purposes, 
сап be provided with а mechanically interlocked 
isolating switch, two or three overload trips, with 
or without adjustable time lags, and a low-voltage 
release, which can be electrically interlocked with 
the motor starter. As regards design, each set of 
contact blocks for the fixed contacts is attached 
to а bar of insulating material, which is held rigidly 
in position by hexagonal posts. These posts are 
secured to the breaker frame. The fixed contacts are 
of the contactor pattern, their contact resistance 
being reduced by the use of strong compression 
springs. А useful feature is the extension stripe 
between the cable socket and the contact blocks. 
These strips, which are locked in position, obviate 
the use of flexible leads. The moving contacts 
are of the self-aligning inverted U-type, the sparking 
fingers of which are reinforced by steel backing 
springs. The renewable sparking tips, with which 
these fingers are fitted, engage with similar tips on 
the fixed contacts. A single motion of the operating 
handle is sufficient either to open or close the switch, 
and the latter cannot be left in any intermediate 
position. The travel of the handle is limited by 
а stop, во that there is no danger of the contacts 
being overstrained. On the other hand, strong 
accelerating springs, assisted by gravity, ensure a 
high initial speed of break. The operating handle is 
fitted with a roller catch, so that the free-handle trip 
is effective throughout the complete stroke, and also 
with a device so that it can be locked in Ше“ об” 
position. The rating of the overhead series trip 
coils, which can be fitted to a breaker of this kind, 
varies from 3 to 200 amperes. 


The pioneer work done by Messrs. George Ellison, 
of Perry Bar, Birmingham, in the development 
of metal-clad switchgear for industrial purposes 
is wel known to electrical engineers, and the 
display given at this year’s Fair will enable a 
wider public to see something of the essential 
features of the equipment designed by them. The 
high-pressure units exhibited will be of the steel 
cubicle, truck, drop-down and draw-out types, and 
other apparatus will include switches and circuit- 
breakers for general industrial purposes, as well as 
for mining and other specialised work. 

The new designs shown at this year’s Fair for 
the first time, include a truck-type 11,000-volt 
switchgear unit, the general arrangement of which 
will be clear from the drawing reproduced in 
Fig. 16, Plate XXII. The circuit-breaker used, 
Fig. 15, Plate XXII, differs in some respects from 
the orthodox back-of-panel oil-switch. Above the 
oil tank there is а gas chamber, which is pro- 
vided with a vent so that any gas generated 
is discharged outside the cell. The bottom of 
this chamber is dished, so that it dips into the 
oil tank, the latter being completely filled when 
in use. In this way, any air cushion above the 
oil is eliminated, and any gases formed when the 
circuit is broken are discharged into the upper 
chamber. Other features are that there is no bare 
live metal in the gas chamber itself, and that gas 
cannot accumulate in any other part of the unit. 

The truck proper is of steel construction, and 
is fitted with а self-aligning plug, which connects 
the movable electrical portion to the fixed 'bus- 
bars. All live metal connections and "Ъпз-Багв 
are entirely covered with insulating material, but 
in determining clearances this covering has been 
ignored, and the full distances laid down in the 
British Standard Specification are provided. In 
addition, safety is ensured by the use of а complete 
system of interlocking, combined with the usual 
automatic releases. 

The increasing use of electricity in mines has 
led to the design of much special apparatus, which 
can be relied upon to operate under the somewhat 
trying conditions there present. Messrs. Ellison’s 
contribution to this range of equipment includes 
the welded-steel-cased circuit breaker shown in 
Fig. 14, Plate XXI. This is intended for use at gate 
ends, and, as shown, is carried on a skid cradle 
frame. The yas vent consists of a pile of baffle plates 
fitted in the ventilating attachment. The breaker 
is of the air-break type, with a magnetic blow-out, 
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and its handle is interlocked with the trailing- 
cable plug. This design, it is claimed, has the 
advantage of lightness over the cast-iron cased 
type. 

Limitations of space, and probably also considera- 
tions of the type of visitor attending the Fair, have 
precluded Messrs. А. Reyrolle and Company, of 
Hebburn-on- Tyne, from showing examples of the 
larger sizes of their armour-clad switchgear, though 
the opportunity will be taken to exhibit a quarter- 
scale model of one of these products, which will illus- 
trate all the essential features. The value of this 
model will be increased by the fact that it can be 
taken apart, while sectional diagrams attached to the 
dividing planes will give a clear idea of its details. 
As is well known, switchgear of this type has been 
constructed for pressures up to 50,000 volts and 
rupturing capacities up to 1,500,000 kv.-a. The 
essential features are that all the conductors, in- 
cluding the 'bus-bars, are adequately insulated and 
enclosed in earthed metal enclosures, the spaces 


between them being filled in with solid insulating 
compound. 


On the other hand, examples of the switch- 
gear which the firm has designed for industrial 
use, including the switch pillars illustrated in 
Fig. 17, Plate XXII, will be shown. Both these 
pillars are of the flame-proof metal-clad draw- 
out type, the one on the left having a capacity 
of 400 amperes, and being designed for three-phase 
circuits, while that on the right, also for three- 
phase circuits, has a capacity of only 200 amperes. 
Each is fitted with a single-phase potential trans- 
former, mounted in the hood, and with flame-proof 
measuring instruments. The tank of the former 
switch, being lowered, allows a good idea of the 
contacts and operating mechanism to be gained. 
The various points in the design of this equipment 
to which attention may be called are the following : 
The breakers themselves are oil-immersed and are 
enclosed in robust cast-iron tanks. These tanks are 
suspended from the castings on which the operating 
handle is mounted. The enclosure can be made 
flame-proof by using wide machined flanges at all 
essential points, including the surfaces between the 
instrument covers and the main frame. Overload trips 
are provided. The tripping range of these devices 
із wide and they can be arranged to operate quickly 
or with a delayed action. In the latter case, the 
necessary time element is provided by a dash-pot. 
When such equipment is mounted on the wall, as 
is often done when it is used in single units, the 
whole of the gear is suspended from the top casting 
in such a way that the tank may be lowered con- 
veniently for the inspection of the circuit-breaker. 
This top casting also carries the dividing boxes, 
which are fitted with suitable glands for the entry 
of the cables. On the other hand, when several 
units have to be combined to form a switch board 
the pillar-type floor mounting pattern, as illustrated 
in Fig. 17, Plate XXII, must be used. In this case 
the circuit-breakers are of the draw-out pattern, with 
a continuous 'bus-bar chamber running the whole 
length of the board. When this arrangement is 
used, interlocks are provided to prevent wrong 
operation and to ensure safety in handling. 


The increasing use of automatic sub-stations 
necessitates the employment of devices whereby 
the temperature of the machinery may be indicated 
at & distance, 80 as to ensure that attention is at 
once called to any dangerous overheating. Тһе 
apparatus designed by Messrs. Reyrolle and Com- 
рапу for this purpose, though it has other applica- 
tions, is illustrated in Fig. 18, Plate XXII. It 
depends for its operation upon the change in shape 
of a bi-metallic strip, which, in this case, is in the 
form of a spiral anchored at one end. Тһе other end 
of strip transmits a torsional motion to a brass rod 
to which a lever is attached. As the temperature 
of the strip rises, the rod and lever rotate, the 
motion being used to open or close circuits as may be 
required. Both the bi-metallic strip and the brass 
rod are contained in the tube of the instrument, 
the operating mechanism being in the cylindrical 
portion. Connection is made to the external elec- 
trical circuit by wires enclosed in a flexible metallic 
tube. When the instrument is employed to indicate 
the temperature of a transformer, or of rotating 
machinery, it is immersed either in the cooling or 
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lubricating oil and shuts down the plant should 
trouble occur. It is also combined with a hand re- 
setting device, so that the faulty equipment must be 
inspected before it is again put on circuit or run 
up. When it is employed for overload protection, 
on the other hand, the temperature of the strip is 
made to depend on the increase or diminution of the 
eurrent in the machine, so that the latter can either 
be cut out or attention called to its dangerous 
condition. Тһе device used, in this case, is usually 
self re-setting and operates by closing or opening 
the contacte of а, relay circuit. 


(To be continued.) 


UNIVERSITY COLLEGE, Lonpon.—The annual dinner 
of the Engineering Society of University College, Gower. 
street, London, W.C.1, will be held, at 7.30 p.m., on 
February 23 next, in the College refectory. Mr. Roger 
Smith will occupy the chair, Old students who desire 
to be present are asked to communicate with the 
honorary secretary of the Society. 


THE IRON AND STEEL INsTITUTE.—The annual meeting 
of the Iron and Steel Institute will be held on May 3 and 4 
next, in the hall of the Institution of Civil Engineers, 
Great George · street, London, S. W. I. At this meeting 
Mr. Benjamin Talbot will assume office as the president 
for the year 1928-29. The annual dinner of the Institute 
will be held on May 3, at the Connaught Rooms, Great 
Queen- street, London, W. C. 2. The autumn meeting will 
this year be held at Bilbao, Spain, from September 24 
to October 2 next. Further particulars regarding the 
above meeting, and full information concerning the 
general activities of the Institute, may be obtained from 
the secretary, 28, Victoria-street, London, S. W. I. 


THe WATER Pow ER or THE WORID.— According to 
estimates made by the Geological Survey of the United 
States Department of the Interior, the developed water 
power of the world was about 33,000,000 р. аб Ше 
end of 1926, compared with 23,000,000 h.p. in 1920, and 
29,000,000 h.p. in 1923. About three-quarters of the 
increase in the last three years has taken place in the 
English-speaking section of North America. The 
potential water power of the world is estimated 84 
454,000,000 h.p., of which 190,000,000 h.p. is in Africa. 
Only 14,000 h.p. of this has, however, yet been developed. 
The water powers of South America and Oceania are 
also largely untouched, but of the 58,000,000 h.p. in 
Europe, 13,100,000 h.p. has been developed, the corre- 


sponding figures for North America being 66,000,000 h.p. 
and 16,800,000 h.p. 


Tue BAuER-WAcH EXHAUST TURBINE Drive.—Messrs. 
William Beardmore and Company, Limited, Dalmuir, 
have received an order from the Anchor Line for the 
conversion of the vessel Britannia to the Bauer-Wach 
system of exhaust turbine drive. Тһе Britannia, which 
has only been in service for about two years, 1s oil-fired 
and fitted with & quadruple-expansion engine, supplied 
with superheated steam, and developing sbout 4,800 
i. h. p. It will be recalled that the new system was fully 
discussed in our issue of December 23 last, on page 813. 
One of the great advantages of the system is that it can 
be fitted to existing vessels at relatively small expense, 
and а considerable increase in power, ог, alternatively, 
а reduction in fuel consumption, can be attained, We 
may remind our readers that the turbine, which is а small 
high-speed unit, drives the propeller shaft through 
toothed gearing, in which is embodied в hydraulic clutch. 
This turbine and clutch are only in operation when the 
vessel із steaming ahead оп a long, uninterrupted run | 
they are put out of action іп astern running ап 
manceuvring, when steam from the main Tacipro a ni 
engine passes directly to the condenser. It is anticipate 
that the new equipment will reduce the fuel consumption 


of the Britannia, already an economical vessel, by 15 per 
cent. 


PkRsONAL.—We learn from Paris that а combine, 
comprising the Ateliers et Chantiers de Bretagne, the 
Ateliers et Chantiers de la Seine Maritime (Worms et 
Cie), and the Société Générale de Constructions Mécan- 
iques (formerly Etablissements E. Garnier, et Faure 
Beaulieu), has been formed. А research department 
has been established &t 55, Boulevard Haussmann. 
Paris (8 е). Among the products of the combine are 
Rateau turbines and M.A.N.-type Diesel engines. 
Messrs, Joseph Foster and Sons, Soho Foundry, Preston, 
have recently purchased the engineering works of Messrs. 
Yates and Thom, Limited, known as Canal Foundry, 
Blackburn.—Mr. С. W. Volckman, M.Inst.C.E., is on his 
way to India to take up the appointment of chief engineer 
and representative, in India апа the East, of Messrs. 
Sir Alexander Gibb and Partners, Queen Anne's Lodge, 
Westminster, London, S.W.1, in place of Mr. С. С. Stile- 
man, M.Inst.C.E., who has had to resign the position оп 
medical advice.—The business address of Messrs. Gerrard 
Gears, Limited, is now 8, New-square, Lincoln’s Inn, 
London, W.C.2. АП communications, other than in · 
quiries for the supply of gears, should be sent о 
Inquiries for the supply of gears should ђе addressed | 
Mr. С. С. Garrard, 76, Crouch-hill, London, N. 8.—T 1 
undertaking of Messrs. Padley and Price, Limited (la 
of Sheffield), of Blackheath, near Birmingham, has үе 
acquired by Messrs. Thos. Firth and Sons, ушш 
The business will in future ђе carried on under the 
name of Messrs. Thos. Firth and Sons (Birmingham), 
Limited. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS ; NORTH - WESTERN 


BRANCH. 
А мектіхо of the North-Western Branch of the 
itution of Mechanical one * e. 
Thursday, February 2, at the Engineers’ Club, rt- 
| , when the Fifth Report of the 
Steam-Nozzles Research Committee was presented 
by Dr. P. Telford Petrie. The chair was occupied by 
Professor W. H. Watkinson. This report was re- 
inted in abridged form on pages 116 and 147 et seg., 
ante, the discussion in London being reported in our 
issue of January 27, page 109, ante. 

Mr. K. Baumann, in opening the discussion, after 
some general remarks on the work done by the Nozzles 
Committee, said that the results of its experiments had 
had a influence on turbine development. It 
had also been shown that, in spite of apparent difficul- 


і 


Fig.l. TESTS ОМ THREE NOZZLES GEOMETRICALLY SIMILAR, 
DIFFERING ONLY IN SIZE. 
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were obtained for two of the nozzles, but for the largest | top curve was for the 11-іп. diameter straight converg- 
nozzle they had obtained results which gave the lower | ent nozzle, tested by the Committee. The lowest curves 
curve, shown in Fig. 2. It would be seen that whereas| were the Committee's 20 deg. and 12 deg. thin plate 
nozzle 83 had a coefficient of over 96 per cent.,actually | nozzles. Тһе intermediate curves were tests made at 
the largest nozzle could only show initial coefficients | the Metropolitan-Vickers works, on nozzles with 24 deg. 
of 94 percent. Оп each of the two smaller nozzle blocks | and 34 deg. outlet angles, respectively. There were minor 
they cut a groove close to the actual nozzle. That | differences between the different nozzles, and the two 
had been done to avoid the flapping effect, which had | middle curves were from tests on the Metropolitan- 


been found in connection with other tests of the Nozzles | Vickers tester. They might be relatively about 1 per 
e 


Research Committee, but particularly in connection | cent. high. Ignoring the differences and com 

with that occurring at the end of the nozzles. When curves at, say, 350 metres per second, it would be seen 
the investigations were started it was found that there | that the energy loss was least with the straight jet, and 
was a considerable flapping effect if there were a big | greatest with the jet of maximum curvature ог deflec- 
space next to the nozzle exit. Тһе groove had been|tion. Тһе intermediate nozzle outlet angles lay 
cut on two of the blocks to minimise this. Іп the | between, and in the order anticipated, if curvature were 
next test, the larger block was used after the groove | taken as the controlling factor. 

had been cut, and the results obtained were shown by| In turbines there seemd to be three alternatives : 
the upper curve of Fig. 2. This indicated a very big im- | (1) The jet could be turned at md vus of highest steam 
provement in efficiency, though it was still not quite so velocity; (2) it could be turned at the lower steam 
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Fig.2. DEFECTIVE NOZZLE SIMILAR TO LARGEST ABOVE. 
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Fig.4. VARIATION OF VELOCITY COEFFICIENT IN STEAM NOZZLES 
WITH NOZZLE OUTLET ANGLE. 
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velocity and the steam velocity developed afterwards ; 
(3) the turning could be carried out continuously with a 
continuous increase of velocity. Nozzles designed for 
the first and second alternatives would probably not 
lend themselves to inclusion in any turbine design. 
But if it were correct that curvature was the chief 
cause of steam turbine nozzle losses, then the subject 
should be investigated. This could be done by examin- 
ing limiting designs and some intermediate forms. 
The curves shown were selected more or less at random. 
Dr. Petrie had shown a nozzle which was very long 
but perfectly straight. Even in that case, although the 
|amount of the area washed by the steam jet was very 
large in proportion to the area of the jet, the losses 
were exceedingly low. 

| Mr. B. Hodkinson thought it was important that re- 
sults should be checked where possible. The apparatus 


ties, it was possible to obtain results which were 
reasonably consistent, provided the necessary care 
Were taken. These might not be perfectly accurate 
80 far as absolute values were concerned, but were 
2 accurate ав to relative values. Тһе realisa- 
“on of this had been largely responsible for the great 
2 Which had been shown by turbine manu- 
Murs, and, аз had been pointed out at a previous 
t Оп, 88 а result, a nozzle tester of the same 
уре had been installed at Trafford Park and had 


In operation for several years. А similar tester | 


had been installed by a well-known firm in Sweden. 


good as the 83 nozzle. The shapes of the nozzle 
passages were then examined and were found to be | had two thermometer pockets for taking the initial tem- 


not as accurate as they were on the two smaller | perature and presumably the platinum thermometer was 
It was decided not to correct them, | checked against a mercury thermometer. There were 
but to make а new nozzle block. After cutting the | two tappings for initial pressure, and so here also a check 
groove and finding that this had a big effect, the ques- | was possible. Іп the high-pressure tests a check was 
tion arose as to whether it would be possible to get the | made by the differential gauge. Тһе cage-weighing lever 
same result after filling the groove up. They had found | would not change and required no check. There re- 
exactly the same result. After making a new nozzle | mained the quantity of the condensate. А measuring 
block, the final result, which was consistent, as shown | orifice or nozzle might be interposed somewhere in the 
in the top (100) curve in Fig. 1 was obtained. steam line. If the pressure drop through that were made 
The result of the three curves should be of great greater than the critical, the steam condition before 

it only was required. А thermometer and pressure 


nozzle blocks. 


To emphasise the need for the great amount of | interest to turbine manufacturers, as it showed an 
| gauge then provided a usefully accurate estimate of 


вбсшас ht be and сате which were necessary, mention improvement in efficiency, which was obtainable. 


made Of certain tests at Trafford Park to 

В to determine the size effect with actual turbine 
different ix већа of nozzle blocks had been made, 
ment in size, but otherwise identical. The larger 
100 ao аз Was expected, were the more efficient, but did 
арреаг at The built-up nozzle used was as 

" In Fig. 3 and the final results in the diagram re- 
were 100 83 . 1. Тһе relative sizes of the nozzles 
› 99, and 67. When the nozzles were first 

two curves marked 83 and 67 in Fig. 1 


ы 


steam quantity, since the coefficient of discharge of 
the measuring nozzle soon became stabilised. Тһе 
actual specimen nozzles tested should һауе unquestion- 


Mr. Norman Elce said he wished to comment on the 
correlation of ratio of convergence and curvature. A 


nozzle had to convert heat energy into velocity, and 

also to direct the jet in a particular direction. Tests able uniformity of workmanship. Тһе Committee’s 
showed that heat energy could be converted to velocity | 1} in. high chamfered nozzle with а 3/1 throat 
with almost no loss, but whenever curvature was|seemed better if anything than its old one 2 in. 
introduced, the losses increased very rapidly. Fig. 4| high, but the thin plate type 1] in. high, with 3/1 
showed results of tests published by the Committee, | throat, did not appear so. "The 0/1 throat seemed to be 
and also of others, which the Metropolitan-Vickers Com- | noticeably worse. It might have been thought that 
pany permitted him toshow, by way of illustration. Тһе | а] the 1}-in. high nozzles would have been slightly 
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worse than the corresponding 2-in. nozzles. Тһе 
superheat had hitherto not been controllable, though 
it was stated in the Committee's Second Report* 
that the initial steam temperature was maintained 
Steady to within 1 deg. C. for half an hour before tests. 
Variation of superheat had resulted in interesting 
discoveries. It was indicated in the Committee's 
Fourth Report f that the effect of increase of temper- 
ature was not only to lower efficiency, but to move 
the curve bodily to the left. That needed careful 
substantiation, since the curve shapes possessed few 
features for identification, and if it should turn out 
that, in the changes of temperature and pressure 
range, the various maxima and so forth occurred at 
velocities which depended, say, on the critical velocity, 
then, since this increased with temperature, the effect 
would be in the opposite direction to that stated, that 
was, increase of temperature would move the curve 
to the right. The curve might have been expected to 
move to the left if the losses were appreciably affected 
by Reynolds’ function. Soon after the Committee’s last 
report, а turbine had been tested in the experimental 
department at the Metropolitan-Vickers Works, at 
varying superheat. It was a ten-stage machine, and 
the steam temperature in all comparisons had been so 
high as to ensure that there was still from 70 deg. to 
170 deg. F. superheat at exhaust. The conclusion 
arrived at had confirmed that of the Committee, namely, 
that higher superheat gave greater losses, but the effect 
was only small in amount. 

Mr. Hodkinson said he would be glad to have clear 
definitions of the terms “nominal,” “ geometrical," 
and reference angle. Presumably the first two 
terms were synonymous and the symbol 8 for the refer- 
ence angle was only by a misprint used for the chamfer 
inclination in the Third Report of the Committee. 
Higher back pressures were stated to give the same 
results as the lower pressures, or at least it was not 
taken as proved that they were worse; but in present- 
ing experimental results, it was honest to do as the 
Committee had done and give the actual points plotted, 
80 that individual opinions might be formed about the 
probable curves or widths of the accuracy bands. Тһе 
impression given by comparing points distinguished by 
squares and crosses respectively in curves 35 and 36, 
Figs. 7 and 14, of the present report, was that higher 
back pressure gave a lower result. Curve 34 (Fig. 7) 
had no points at atmospheric pressure, whilst the half- 
dozen points on Curve 264 (Fig. 8), were for а nozzle 
with very small loss. It was mentioned that the old 
0/120 degree thin plate nozzle had been tested at 
higher back pressures, but the actual test results seemed 
not to be given in that Report. Тһе matter was one 
which would become clearer as further testing was 
undertaken, as it might then be possible to leave a 
test nozzle undisturbed and change only the steam 
conditions. 

With regard to the efflux angles in Fig. 11, of the 
present report, was it by a slip that the dotted curve 
there given was the 0/1 ratio instead of the 3/1 ratio 
which would have been the natural comparison ? Even 
if the 3/1 throat ratio had been inserted from Fig. 16 
of the Fourth Report, the agreement would not have 
been pertot, Dr. Petrie had frankly admitted that 
slight lack of agreement in the recent London discussion. 
In passing, again, the 0/1 throat nozzle was referred to 
in the Fourth Report as having an efflux angle 54 degrees 
different from the setting, and it would seem that in 
not treating seriously the correction of 4 per cent. or 
even smaller fractions of a per cent. on occasion, the 
Committee took too modest a view of the precision of 
their curves. 

Cage design had been investigated by the Metro- 
politan- Vickers Company and by going to such extremes 
ав 8-in. and to 0-9-in. cage distance a slight effect had 
been indicated, as appeared in Mr. Guy's communica- 
tion, which he (Mr. Hodkinson) had read at the 
London meeting on January 20. Any errors due to 
vortices as described in the valuable paper of Dr. T. B. 
Morley in 1916$ seemed almost completely eliminated 
in the present apparatus. Тһе radial streams on the 

late which in large measure maintained them were 

ied under the mass of wire netting, and the various 
further devices, such as a shield under the cage and 
80 forth, which his company were developing were in 
the nature of refinements. 

The Committee, in investigations of the conditions 
outside the cage, had found no variation of pressure, 
anywhere in the body of the tester, of as much as ,',-in. of 
water. The Metropolitan-Vickers Company had gone 
over the same ground again, with а similar result. Search 
tubes, with the end blocked and a hole in the side, were 
pushed in at A, B, C, and D as shown in Figs. 5 and 6. 
With the tube d in at C а cone-shaped region under 
the cage could be swept over, but however swiftly it 
was drawn in or out, moved left and right, or up and 


* Proc. I. Mech. E., 1923, vol. i, page 316. 

+ Proc. I. Mech. E., 1925, vol. ii, page 769. 

t Proc. I. Mech. E., 1924, vol. i. page 469. 

$ See ENGINEERING, vol. ci, pages 91 and 102. 


down, or turned over to make the hole face in different 
directions, nothing had been observed at the water 
gauge, though а movement of 115 in. of water would 
easily have 
of the cage were blown about by the steam, and glass 
windows had been fitted for observation. Most of the 
steam left immediately above the plate, but at some 
inches higher up there was a current of steam flowing 
into the cage, and higher still the flow was again out- 
wards, as shown by arrowheads. This was confirmed 
later when the cage was used in the open and a piece of 
string at the end of a thin wooden rod was held at various 
pointe. Some steam had been seen to be flowing out 
of the top of the cage. The exhaust opening, though 


n seen. Short strings tied on the laths 


EXHAUST PRESSURE DISTRIBUTION 
Fig.5.i IN NOZZLE TESTER. 
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passing steam at only from 10 ft. to 40 ft. per second, 


had such an effect on the steam that it had not been 
possible to detect any outward flow from the cage, 
by such means as were in use, on the side remote from 
the exhaust flange, although it was & turbine nozzle 
which had been tested and the oblique face of the pipe 


faced away from the exhaust. 


Mr. G. E. Bailey pointed out that in the case of the 
nozzle with serrations these serrations had been cut at 
right angles to the flow of the steam. It was possible 
to imagine that condition from corrosion, but hardl 
by erosion. Had the Committee done anything wit 
grooves in the direction of the flow of the steam ? 
Also, had it included in its activities the shape of 
nozzles purely from the efficiency point of view, or 
had it taken into consideration that nozzles on a 
turbine had to last more than 12 months and that the 
initial efficiency was not everything ? It was the final 
efficiency and the length of time that the nozzle would 
remain efficient that really counted on large units. 
Had the Committee given any thought to materials for 
nozzles, having in mind the fact that it had already 
thought it sufficiently important to consider the effect 
of erosion on nozzles ? 

Mr. F. B. Tucker said that the Committee did not 
include discharge coefficients in its reporte, but they 
could be calculated from the data given. At the Metro- 
politan-Vickers Works, it was found that the discharge 
coefficients gave curves as definite as those of velocity 
coefficients. Quite apart from the value of the dis- 
charge coefficients in themselves, their importance 


when drawing curves of velocity coefficiente should be 
considered. In scrutinising a series of tests, a test 
giving а high discharge coefficient and a high-velocity 
coefficient should be checked for а negative error in 
the adiabatic velocity, and vice versa. Again, if a 
test gave high discharge and low velocity coefficient, a 
itive error in the measured steam quantity should 
bo looked for, and vice versa. That was clearly so, 
considering that the adiabatic velocity was in the 
denominator of both discharge and velocity coeffi. 
cients, while the measured steam quantity was in the 
numerator of the discharge, but in the denominator of 
the velocity coefficient. 14 
While examining the tests on the lj-in. diamete 


Fig.7. VELOCITY COEFFICIENTS & DISCHARGE 
COEFFICIENTS FROM S.N.R.C. TESTS ON 
И DIA. STRAIGHT CONVERGENT NOZZLE, 
OF REPORT N*5 FIG.20 & CURVE 42. 


Theoretical Steam Velocity. Co Feet per Sec. 
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straight convergent nozzle of Table XLII of the present 
Report, for comparison with & test of their own, Mr. 


Tucker said he had been led to suspect inacc in 
some of the results tabulated. Не thought the follow- 


ing corrections would be found to be necessary :— 
TABLE XLII. 
Test No. Co ft. per sec. instead of ф 
8 522. 


7 101:13 99.97 
11 1671.4 99.26 98.88 
5 1671.6 99.19 98-06 


After making those corrections a curve could reason- 
ably be drawn as shown іп Fig. 7. There were three 
further points on the diagram open to question regard- 
ing the measured steam quantity, two of them giving 
high discharge coefficients with low velocity coefficients, 
the other a low discharge with high velocity coefficient. 
Ignoring those three, the remainder lay very closely 
round the curve drawn in the figure, which, it was 
contended, was more satisfactory than covering all 
the points with a band. Mr. Hodkinson had already 
mentioned the desirability of installing a measuring 
orifice in the steam supply line to give a check of the 
measured steam quantity. Such a provision would 
probably have given conclusive confirmation of their 
deductions regarding those three points. 

Mr. Н. L. Guy said that it might be of some advantage 
to touch on one or two points to see how far, if at all, 
the work that the Committee had set out to do had 
been checked in all those ways which even adverse 
criticism might suggest as desirable. One of the 
criticisms made in the past had been that in the 
original experiments for establishing the validity of 
the mode of testing adopted by the Committee— 
that of the impulse plate with a cage above it—the 
test upon which the Committee had appeared to depend 
had been carried out first in surroundings on the dis- 
charge side of the cage, which were different from the 
surroundings in the actual casing of the tester. 
Secondly, it had been said that the nozzle which had 
been used in the test was a very small one, he thought 
about $ in. in diameter, and therefore the forces measured 
might have been very much smaller than they would 
have been had the test been carried out with nozzles 
of the area which the Committee had used in their 
actual researches. Those were perfectly legitimate 
questions, and until they were answered the door for 
criticism remained open. At Trafford Park they had 
felt the desirability of investigating that matter в little 
further, not because they had any reason to doubt the 
conclusions to which one naturally arrived as а result 
of the work of the Committee. In fact, a very sub- 
stantial proof of the general accuracy of the re 
emerged. Conclusions reached with earlier testers DY 
previous workers—principally tests of the reaction 
type—had resulted in establishing forms of e 
istic curves for an efficiency of nozzle flow which i 
immediately caused designers to change the mode 
arrangement of a turbine internally in the effort to get 
higher efficiency. Тһе direction in which the designers 
had turned had, however, proved to be disappointing, 
and the results predicted from those earlier experimen 
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THE INDO-EUROPEAN TELEGRAPH 
DEPARTMENT. 


IN a paper read before the Indian Section of the 
Royal Society of Arts on January 20, Mr. Maurice G. 
Simpson, director-in-chief, Indo-European Telegraph 
| Department, ваза that this organisation was in the 
С. E. Btromeyer said he had not followed the exam position of having its headquarters in London 

| Соп о ono of the sposkers апа being administered directly by the Secretary of 
»entioned disci in comparing the different | State for India. In the course of an historical sketch, 
les. The lessons of such discrepancies | he showed how this position arose, and why it was 
thrown away. These experiments were | necessary to maintain it. 
very close study, but the difficulty was Vini hd degener Sunc FH eee O сетер 
y He believed that that 2 structed by the Turkish Government, with the help of 
е carri d out by considering the reflections whic „ 
тау Vasto \ and Bagdad to Fao, shown in the accompanying map, 

not generally known that in elastic medium | were completed in 1864 and 1865, ively. Mean- 
шу ebange of motion or position took place imme- | while, the Government of India laid cables from 
diately. Movement ме ав though there were | Gwadur to Bushire, Fao and Karachi, and а land line 

о mass to move. Не made use of that know- from Gwadur to Karachi. The line from Khanikin 

m опе oce where there had been trouble 


pou That was the most substantial confirmation of 
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to Teheran and thence south to Bushire was com- 

eted, but was never really opened, and the Bagdad- 

eheran section is not used for international traffic. 
The completion of the Bagdad-Fao section enabled tele- 
graphic connection to be established between Europe 
back to the slide valve, which was reached 
| (тт Under those conditions, there 
was an excessive i pressure. If the vacuum wave 
reached the slide valve just when it was opened, the 
8 That had seemed to him to 
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meet the steam entering at the 
top, and this would create an artificial resistance. With 
the short nozzle there was an image of the end of the 
nozzle at the top end. That reflection or image would 
be more important and far more complicated in the 
oe but it might help in the case of the 
йен which were discovered. 
Dr. Petrie then replied briefly, and said they had 
some very 


drawn useful ideas from the various dis- 
uu um pnt poe v тақ Y 

ind carried out open the Committee W + 
and'under s large body like the Institution of Mechanical) | & RABIA A, 2 
Engineers was to ђе ав public as possible. That | 
was one of the reasons for printing the figures at the 
end of the report in detail. He looked forward to 


odkinson's remarks in more detail 
; the criticisms he offered seemed to be valu- 
and to the committee. Ав to superheat, 
were now un ing tests to find the effect of 
on a nozzle. This had been done by the 
-Vickers Company, but the Committee had 
uie n in an indirect way. It now formed 
part of its programme. 

With reference to Mr. Hodkinson’s remarks about 
angles, Dr. Petrie said the Committee had made efflux 
tests from their own point of view. They had chiefly 
— interested in determining how much the jet devi- 
the 
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and India, the average time occupied in transmitting 
a message being 6 days, 8 hours, 44 min., compared 
with the month taken by a letter. In December, 1865, 
2365 messages were transmitted, the charge being 
БІ. for 20 words. Ав the result of the delays that 


| from the normal in order to find how it affected occurred, ап English company, called the Indo- 


in the E се ^ why in some ns 

; which did not appear to 
nente correct. He believed that a good deal 
Work could usefully be done in that connection 
by others. Mr. Bailey's suggestion of longitudinal 
serrations instead of transverse was valuable; the 
Committee were undertaking further work of that 
ща at the present time. Тһе question of materials 
not been considered, but that suggestion might 
consideration in time. Тһе Committee's 
Programme was, at resent, rather overloaded, and 
2 it had to select the work that seemed to be 

Dr. general interest. 

Mr i in conclusion, mentioned the names of 
vio orth, Mr. Barton, Mr. Burke and Mr. Oakden, 
all eontributed as research assistants to the 


Very considerable work involved in the actual carrvin 
out and calculating of those tests. 27 
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Tux INSTITUTION or MECHANICAL ENGINEERS.— The 
t — 2 Yorkshire branch of the 
gineers, for the year ending 
membershin of 640 shows that the branch has a total 
and two wall 649, Ten successful meetings are held, 
"atten visits to works are made during 


thay Bora AERONAUTICAL Socrety.—We are informed 
Promotion ste of the Daniel Guggenheim Fund for the 
succession, Паво have, for the second year in 
nautical She." "Erant of 5,000 dols. to the Royal Aero- 
ical В Bociety, with which the Institution of Aeronaut- 
fund have 47 Ж” incorporated. Тһе trustees of the 
aiteraft com + ered 150,000 dols, in prizes іп а safe- 
interesting хр 100, open to the whole world, and it is 
were from варе that the first five entries received 
entries to the Ра inventors. The closing date for 

ос із October 31, 1929, and the 
Nautical Society ior * Journal of the Royal Aero 
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European Telegraph Company, was formed to take over 
the concessions obtained in Germany, Russia and 
Persia by Messrs. Siemens and Company, with the 
result that the section from London to Teheran was 
worked by it, and the section from Teheran to Karachi 
via Bushire by the Indo-European Telegraph Depart- 
ment. This route was opened for traffic on January 1, 
1870, when the average transit time was reduced to 
6 hours 7 min., compared with 1 day 6 hours and 20 
min, by the Turkish route. То meet the expected 
increase in traffic, the line from Teheran to Karachi 
was duplicated by extending the land line from Gwadur 
to Jask and laying a new cable from Jask to Bushire. 
A few months after the completion of the Indo over- 
land route, the Eastern Telegraph Company completed 
their cable route from England to Bombay, so that in 
1871 there were three telegraph routes between 
England and India :—the Turkish via Constantinople, 
the Indo-European via Germany, Russia and Persia, 
and the Eastern cable route to Bombay. This position 
continued until 1914. 

As regards the lines in Persia, in 1863 the Govern- 
ment of that country agreed to erect a line from Khani- 
kin to Bushire under British supervision, and to allow 
our Indian messages to be transmitted by that means. 
The arrangement was unsatisfactory, and when a second 
wire was projected in 1865, the materials were paid for 
by Persia, but the erection was undertaken by the 
British staff direct. This second wire was to be used 
solely for international messages in European languages. 
Another wire was erected, under the same conditions, 
in 1872, to cope with the increasing international traffic. 


The present arrangements, which will continue in force 


until 1945, allow Persia the exclusive use of one line 
for local traffic, while the other two carry the inter- 


national traffic in addition to a certain amount of local | 
traffic. A royalty is paid on all international traffic | 
passing through Persia, together with a share of the 


has, therefore, 700 miles of telegraph line maintained 
free of and an annual revenue. On the other 
hand, India has the control of an essential link in the 
Indo route. The Gwadur-Jask line was erected and 
is worked by the British Government, subject to an 
annual payment to Persia. The cost of the mainten- 


by the Indian and Persian Governments, the former 
having the exclusive use of it for a short time daily. 
Before the war, the line from Mashad to Seistan was. 
under the control of Russia. 


was begun, and a branch line was also erected from 
Nok Kundi to Karachi, 2 an alternative 
route between that place and Teheran. One of these 
EF 
being mainly employed for interna purposes 
under similar Sines to those noted above. Ав 
a quid pro quo for the concessions detailed, the recon- 
struction of the lines running westward from Bushire 
to Mohammerah, Shuster and Dizful were undertakem 
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in 1913, with money advanced by the British Govern- 
ment, 

On the outbreak of war, in 1914, the Company’s 
lines through Europe were at once put out of action, 
but the then director-in-chief, Sir Rayner Banker, 
realising the importance of the roundabout route via 
Bombay, Karachi and Teheran, in establishing com- 
munication between Russia and her allies, suggested 
the provision of an additional link to those already 
existing by erecting a line from Seistan to Rohat. 
This proved of invaluable service, especially when 
enemy activity interrupted the Teheran-Bushire line, 
To supplement the line between Fao and Bushire 
during the Mesopotamian campaign, a submarine cable 
was laid between those two places and а short length 
of cable was also laid between Jask and Charbar to 
replace the line which was destroyed by the turbulence 
of the tribes in the interior. Thus the Department 
were able to provide two comparatively safe lines to 
carry the traffic between Mesopotamia, the Persian 
Gulf and Persia and India and England. This traffic 
was extremely heavy, and was carried without serious 
breakdown and undue delay, 

At the end of the war, immediate steps were taken 
to restore the line through Germany, Poland and 
Russia. This was effected in 1923, after an interrup- 
tion of nine years. 


GERMAN WAGON-BUILDERS' ASSOCIATION.—As already 
stated in our columns, the Association of German 
Wagon-Builders (Deutsche Wagenbauvereinigung) was 
formed in December last. The Association comprises 
about 30 firms, and its members are guaranteed, by 
contract, to receive 90 per cent. of the orders placed by 
the German State Railways (Deutsche Reichsbahn). 
We now learn that, in order to obtain the most favourable 
terms for the purchase of iron, the Association has 
decided to act as buying agent for its members, and, in 
connection with this, the Association of Dealers for the 
Supply of Iron for Railway Wagons (Wagenbaueisen- 
Vereinigung) has been constituted in Berlin. The new 
Association comprises 11 firms and includes Vereinigte 
und Mitteldeutsche Stahlwerke; Friedr. Krupp, A. G.; 
Gutehoffnungshütte ; Klóckner-Werke, А.С.; and 
Eisen und Stahlwerk Hoesch, A.G. 
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THE CONSTITUTION OF ALLOYS OF 


ALUMINIUM WITH SILICON AND 
IRON.* 


By А. С. C. Gwyer, B.Sc., Ph.D., and Н. W. L. 
Puurs, B.A., A.I.C. 


(Concluded from page 182.) 


The Binary System Iron-Silicon.—The most recent 
diagram of this system is that due to Phragmén,t 
based upon thermal data of Tammann, Kurnakow, 
апа Urasow, and modified in the light of his own 
X-ray data. Whilst the authors have not attempted 
an investigation of this system, they have prepared 
& few of the binary alloys containing 40 per cent. of 
silicon and over, and although their arrest temperatures 


Fig. 51. THE LIQUIDUS SURFACE, 0-30 
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are lower than those shown by Phragmén, they confirm 
that this portion of the system is eutectiferous, the 
eutectic point being at about 63 per cent. of ailicon. 
The constituent FeSi, is easily recognised in an 
unetched section, possessing а characteristic golden- 
yellow colour. 

The Liquidus Surface.—The liquidus surface isshown 
in perspective in Fig. 51. It will be seen from this 
that, of the constituents present in alloys containing 
0 percent. to 20 per cent. of iron, and 0 per cent. to 30 per 
cent. of silicon, only aluminium, silicon, and FeAl, 
are binary. The remainder, В, X and $, do not extend 
to the binary faces of the model, and may be classed 
as ternary. There are no maxima on the liquidus sur- 
face, and all the alloys in this range are heterogeneous. 
Two new constituents are met with: namely, { and 
FeSi, Тһе constituent ( crystallises in well-defined 
prisms, and is rather darker than (3. It may be distin- 
guished from FeAl, by its behaviour towards etching 
reagents; it is unattacked by caustic soda, and only 
slightly attacked by hydrofluoric acid. Тһе boundaries 


between the { and adjacent primary-phase fields contain 
four invariant points :— 


FeAl;, , В, at 25 per cent. Fe, 18:5 рег cent. Si; 870? C, 
, B. 6, 9» 23:55 „, » 27:0 » „ 3 865°C 

% 6, Бі, эз 22.0 » » 37.5 ” „3 880? C: 
Еевъ, , Si, „ 22.5 „ „ 939-0 „ „ 885°C: 


Notes оп Ше Constituents.—FeAl; was readily 
identified, and an examination of а few alloys contain- 
ing 40-7 per cent. of iron, with varying silicon, showed 
that it was incapable of dissolving an appreciable 
&mount of silicon, other constituents appearing when 
the total amount of this element present exceeded 
0-3 per cent. В, аз already stated, is most probably 
& solid solution capable of existence over & wide range 
of composition. Utilising a graphical method, based 
on the fact that the locus of points representing the 
composition of the liquid phase during solidification, 
ав plotted on the base of the ternary model, їз а curve, 
such that the tangent to it аб any point passes through 
the point the co-ordinates of which represent the instan- 
taneous composition of the solid then separating from 
the liquid, it was found that, roughly, the composition 
of B varies from 42-5 per cent. of iron, 18 per cent. of 
silicon, to 25 per cent. of iron, 18 per cent. of silicon. 
No variation in the silicon could be detected, though, 
of course, the method is not very sensitive. At the 
iron-rich end of this range, (3 is resistant to attack by 
caustic soda ; at the aluminium-rich end it is some- 
what readily attacked. It is invariably associated with 


* Paper read before the Institute of Metals, Derby, on 
September 7, 1927. Abridged. 
4 See ENGINEERING, vol. cxxii, page 369. 


X, and frequently with other iron constituents also, 
all of which differ only in degree in their resistance to 
attack by chemical reagents. It would therefore 
appear to be impossible to isolate В by chemical 
means for the purpose of analysis. - 

It is possible to obtain a range of alloys containing 
X, aluminium, and silicon only, and ап attempt was 
made by one of our colleagues, Mr. A. N. D. Pullen, 
АЛ.С., to isolate X from these chemically. Тһе results 
of the analyses were widely divergent, and this was 
proved to be due to the fact that X itself was slightly 
attacked by the soda solution used to dissolve out the 
aluminium and silicon, whatever strength was employed, 
and to the fact that some slight hydrolysis of the sodium 
aluminate occurred, forming alumina, which contami- 
nated the X residue. Тһе X phase field is in the form 


PER CENT. Ре, 0-70-100 PER CENT. Si. 


70 60 30 100 


Fic. 54. 4 PER CENT. IRON, 17 PER 
CENT. SILICON ALLOY. х 300. 


(276.1) Silicon, рег Cent. 


deposition of eutectic silicon; on annealing, these 
silicon crystals, in their turn, serve as nuclei for the 
deposition of the excess silicon contained in the super- 
saturated X. The graphical method of studying the 
composition of the liquid phase during solidification 
confirms the conclusion that X is a solid solution, but 
it is not possible to give any figures for the composition 
range or to state whether the iron content is also 
variable. 

Equilibrium Conditions.—In these alloys, equilibrium 
is rarely, if ever, attained under cooling-curve condi- 
tions. As already pointed out, the various reactions 
which occur below the liquidus proceed, without 
exception, with small velocity, and are never completed 
during solidification. Further, in a large number of 
cases, а constituent first deposited is surrounded by 
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of а rounded hill, with à maximum at approximately 
13 per cent. of silicon, 7 per cent. of iron ; this point lies 
on the boundary between the X and В primary fields, 
and the alloy of this composition is heterogeneous, 
consisting of massive X with traces of В, and a соп- 
siderable quantity of ternary eutectic of X, aluminium, 
and silicon. The etching properties of X depend 
upon the composition of the alloy, but, as it never 
shows coring, the observed differences may be electro- 
chemical in origin, due to the presence of other iron 
constituents. There is, however, no doubt that 
X is a solid solution containing dissolved silicon ; in 
a chill-casting it is frequently supersaturated with 
respect to this element, and on annealing the excess 
silicon crystallises out. An example of this is shown 
in Fig. 54, which depicts a 4 per cent. iron, 17 per 
cent. silicon alloy, chill-cast and annealed for 100 
hours at 500 deg. C. The section is unetched and 
shows X with reprecipitated silicon (the half-tone con- 
stituent). During the process of solidification, the 
X crystals frequently function as nuclei for the 


a layer of a second, so that any reaction in which the 
primary body is concerned сап only take place by 8 
process of diffusion through the outer sheath of the 
second constituent—necessarily a slow process. Three 
of the constituents are known to be solid solutions: 
namely, aluminium and X, which are capable of taking 
up appreciable amounts of silicon, and В, in which 
the iron content may vary. In addition, to the lack 
of chemical equilibrium, therefore, it is almost certain 
that these bodies are not, in a casting, in equilibrium 
with their respective solutes. "There is a third type of 
metastability which may occur, and this is due to 
phenomena that may be broadly classed as under- 
cooling. If a constituent possesses a low power of 
spontaneous nucleus formation, or alternatively, 8 low 
linear velocity of crystallisation, it frequently happens 
that the rate at which the constituent in question 
separates is not sufficiently rapid to maintain equili- 
brium conditions, with the result that the liquid 
becomes supersaturated. Іп these circumstances, the 
excess constituent may be deposited in the form o 
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8toX acie cl var et ares ыры e ee 
e e temperature and time, but upon the 
of the crystals and their nature. In . 56 
is shown a portion of a large crystal of FeAl, which 
has been only partially converted to X. Тһе specimen 
has been slowly cooled, after being annealed at 500 deg. C. 
for 48 hours, Тһе section, which has been etched with 
caustic soda, shows FeAlg (dark constituent) and X 
(half-tone constituent), Тһе same area, prior to 
annea is shown in Fig. 33, page 180, ante. Тһе 
most stable crystals are those which consist of а core 
of FeAl, with а sheath of В. Тһе latter constituent 
protects the FeAl, very effectively, and is itself 
comparatively resistant to attack. 
The. Aluminium Corner of the Model.—Aluminium 
of ordinary commercial purity is essentially a ternary 


ALLOYS CONTAINING 
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alloy of aluminium, silicon and iron, and contains 
the same constituents and exhibits the same phenomena 
of metastability as the definite ternary alloys described 
in the preceding columns. 

For the purpose of examining the structures at 
this corner of the model in detail, further alloys were 
prepared, consisting of series in which the iron content 
was kept constant, and in which the silicon varied 
in steps of 0:25 per cent. up to 1:50 per cent, The 
iron content of the different series varied also in 
steps of 0:25 per cent. From the cooling curves 
and microsections, & wire model was constructed, and 
Figs. 61 to 64 represent sections parallel to the 
aluminium-silicon face. Fig. 65 has been constructed 
from these sectional diagrams, and represents the 
phases present in the various alloys as cast. These 
sectional diagrams differ in one important respect 
from those for the higher iron-silicon alloys previously 
described; the particles of constituent are so fine 
that the (3 and X reactions proceed to а comparatively 
greater extent, frequently going to completion during 
solidification, and thus the phase boundaries shown 
in Fig. 65 are appreciably different from the limits 


[oi the various peritectic arrests. A further point of 
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interest is that, probably owing to the partial suppres 
sion, by Марв аз of an earlier constituent, the 
B and X arrests are rarely invariant, and uS 
occur at temperatures rather higher than the 

For instance, in the alloy containing 0:25 cent. 
of iron and 0-75 рег cent. of silicon, the X arrest 
occurs at 622 deg. C. instead of 611 deg. C.; quenching 
experiments readily show that the arrest is correctly 
interpreted, The — 3 rec r N. 
would be e за largely depen upon | 

of cooling, though the variation lies in the 
relative amounts of the phases present rather than in 
the complete suppression of any given constituent. 
With rapid cooling, а certain amount of supercooling 
occurs in the cases of FeAl, and В, with the result 
that the iron present is largely in the form of X. 


ARRESTS AND CONSTITUENTS IN COMMERCIAL ALUMINIUM. 


Fig. 63. ALLOYS CONTAINING 
0-75 PER CENT. OF IRON. 


Fig. 64. ALLOYS CONTAINING 
100 PER CENT OF IRON. 
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With very slow cooling, FeAl, and (3 separate, but 
the X reaction tends to proceed to completion, so 
that again the iron present is largely in the form of X. 
With intermediate rates of cooling, FeAl, and В аге 
not completely converted to X, with the result that 
the liquid is left unusually rich in silicon; in these 
circumstances the alloy will contain, when solid, 
duplex or even triplex crystals, with appreciable 
quantities of free silicon. Figs. 66 and 67 show alloys 
containing 0:25 per cent. of silicon, 0:75 per cent. of 
iron, and 0-75 per cent. of silicon, 0-50 per cent. of 
iron, respectively, cooled at an intermediate rate and 
possessing complex structures. In Fig. 66, the con- 
stituents visible in the micrograph are FeAl, (dark) 
and В (half-tone), whilst X and silicon were also 
present. This specimen was etched with caustic 
soda. Іп Fig. 67 the constituents present аге В 
(half-tone), X (dark) and ternary eutectic of silicon, 
X, and aluminium. In this case, the etching 
medium was hydrofluoric acid. Тһе labile shower 
phenomenon is of comparatively frequent occurrence ; 
the globules—probably consisting of X рвепдотогр с 
after FeAl, or В -арреаг as little clusters like rosettes, 
which can only be resolved with difficulty under the 
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highest powers of the microscope. On annealing, 
any residual FeAl, and B tend to become converted 
to X, whilst free silicon is taken into solid solution 
or enters into combination. The phase boundaries, 
after annealing for 100 hours at a temperature of 
500 deg. C., are shown in Fig. 68. On annealing, 
FeAl, and В will be converted—superficially at any 
Tate—into X whilst some redistribution of the free 
and dissolved silicon will take place, depending on 
the hot-rolling and annealing temperatures. Тһе 
structure of ordinary annealed aluminium is thus 
extraordinarily complex. 


FILTER NOZZLE FOR PETROL. 


CONSTRUCTED BY MESSRS. ZWICKY, LIMITED, ENGINEERS, SLOUGH. 


SURFACE TENSION AND SOLDERING. 


In spite of the variety of methods available for the 
measurement of surface tension, our knowledge of these 
phenomena remains in an unsatisfactory state, and 
many of the data published are unreliable. Estimates 
have been based upon measurements connecting the 
curvature of a liquid surface at а given point with the 
difference in the hydrostatic pressure on the two sides 
of the surface, and upon observations connecting the 
velocity of propagation of а deformation of the surface 
and its frequency with the volume, shape and density 
of the liquid, and with the forces in question. All 
these methods, however. are subject to serious experi- 
mental errors, and the interpretation of the results is 
controversial.- Since liquid surfaces are easily con- 
taminated, rapid methods are desirable, but in order 
to obtain comparable results, certain experimental 
conditions should be strictly adhered to, and when this 
is done the risk of systematic errors is enhanced. 

The surface tension of а substance is not à property 
of that substance alone. What is really meant by 
the surface tension of & liquid, is the surface tension Fic. 1. 
of that liquid in contact with Ив own vapour at 
the same temperature. The purity of the surface 
separating two fluids is different from the purity 
of the fluids in bulk. When one of the fluids is & gas, would influence the soldering process directly, and not 
the disparity in the densities of the two fluids will, in | merely indirectly, owing to the contamination of surface 
general, be so great that the nature of the overlying | films. Fluxes are used to remove the oxide films and to 
gas, if inert, should be of little importance. Near the | ensure direct contact between the metals. But Ladon 
critical point of tho gas, however, this consideration | observed that copper would not take the solder when 
will no longer hold. When absorption and chemical | cleaned mechanically and then soldered in a nitrogen 
action of the gas are possible factors, as is the case with | atmosphere, and that a drop of molten solder remained 
air, progressive contamination will reduce the surface | spherical when placed on a clean metal plate, but 
tension. Thus, the superficial viscosity of mercury | began to spread as soon as flux was placed on it. Ladon 
increases greatly on exposure to air in the course of а | thought that the surface tension might be reduced by 
few hours, while the surface tension diminishes. other means without the use of fluxes. Recently, 
Similar effects will be observed when the fluid is not а | Messrs. A, W. Coffman and S. W. Parr (Industrial and 
single substance, but а solution. The surface tension of | Engineering Chemistry, December, 1927) determined 
freahly-prepared soap solution differs but little from that | the surface tension of solder, in vacuo, by a drop-weight 
of water, but it decreases considerably in the course of | method. Тһө metal or alloy to be fused was placed in 
a few seconds as the soap accumulates in the super- | а lateral branch of а U tube of pyrex glass, to the open 
ficial layers. The observed surface tension and its | limb of which was attached a horizontal drop-discharge 
variation with concentration changes will depend upon | tube, which was bent down at the tip. In order to be 
the rate of diffusion, and as this rate is very slow in | able to measure the orifice of the tip accurately, they 
some colloidal solutions, the surface tension of colloids | filled this tube with Wood’s metal, ground the end 
may continue to decrease for hours to half its initial | down carefully, and then fused out the Wood's metal. 
value. For these reasons, the maximum surface|The drops fell into a closed cylinder which was 
tension observed is generally accepted as the charac- | connected to а mercury pump, as also was the whole 
teristic value. apparatus. 

Critical surveys of the methods of measurement of Experiments with mercury made at temperatures и 
surface tension, like that recently published by Mr.|to 25 deg. C. having given results in agreement with 
М. Ernest Dorsey,* show that most of the modern | other determinations, they measured the surface 
methods are modifications of the methods applied over | tension of tin, lead, and solders at 350 deg. C. Тһе 
half a century ago by Quincke (1858, weight of drops, | values found, in dynes per centimetre, were 524 for tin 
sessile drops, and contact angle), Guthrie (1864, bubbles | and 446 for lead. The additions of lead to tin lowered 
and drops) Tate (1864), Kelvin (1871, ripples), the surface tension, whilst the reverse operation, the 
Rayleigh (jet vibrations) and others, not to go baok | progressive addition of tin to lead, had at first very 
to the fundamental researches of Laplace, Gauss, ее effect. А few per cent. of lead hardly affected 
and Poisson. Іп recent years, preference has been | the surface tension of tin either, but the results were 
given to methods not involving the determination of not particularly concordant. As hydrochloric acid 
the angle of contact. Sentis (1887) measured in his | seems to be the active constituent of the common fluxes 
capillary tube the diameter of the drop forming at (zinc chloride and ammonium chloride), experiments 
the bottom of a tube full of the liquid, brought up &| were also made in dry hydrochloric-acid atmospheres. 
vessel containing the same liquid from below, and raised The surface tension of a solder was found to be 482 
this vessel until the height of the meniscus, appearing | degrees іп в vacuum, 391 in HCl gas, and 497 in nitro- 
in the upper portion of the tube, was restored. The | реп. It was further observed that the spreading of a 
pendant drop methods rely upon direct measurement | solder took place in two steps. At first, the tension de- 
of the drops. Sessile drops ог ubbles are formed upon | creased, but it afterwards increased, there being around 
the upper and lower surfaces of flat plates. Е. М. the outer edge of the spread portion an extended area 
Jaeger dips a capillary into the liquid (e.g., a fused | where the solder had actually alloyed with the copper. 
metal), forms a bubble of an inert gas at the end of the | The experimenters support а suggestion made by Mr. 
capillary, and increases the gas pressure until the Sydney Smith in a paper on the surface tension of 
bubble bursts. He can thus also measure the surface | molten metals, read before the Institute of Metals in 
tension of a bubble of one liquid within another, but | September, 1914, that the decrease in the surface tension 
the influences of the shape of the capillary orifice, the | resulting from the alloying of two metals should be the 
depth of immersion, and other factors are difficult % | greater, the more these metals differ in their atomic 
estimate, and Jaeger's formule have been criticised volumes and surface tensions. Thus thallium should 
by Schrödinger and by Verschaffelt. The drop-weight | give good solders when alloyed with bismuth, antimony, 
measurements involve undetermined factors. The | ог tin, but this has not yet been tested. 

apparatus by which Dr. du Noüy determines the pull FP 
on a metal loop dipped into the liquid, was desori 

on page 23 of our issue of January 7, 1927. Many 
other methods have been applied in recent years. 
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In 1921, Mr. А. A. Ladon suggested that surface tension FILTER NOZZLE FOR PETROL 


FILLING. 


ALTHOUGH every reasonable precaution is usually 
taken to prevent the access of dirt to the tanks in 
which petrol is stored for distribution to motor 
vehicles, either at roadside filing stations or in 
omnibus depots, a certain amount of foreign matter is 
often present and may get into the tanks on the motor 
vehicles unless steps be taken to prevent it from doing 
so. For this reason, strainers are usually incorporated 
in the filling connection to the storage tank and also in 
the pump by which it is delivered. It is still desirable, 
however, to filter the petrol immediately before it 
enters the tank on the vehicle, as only in this way is it 
possible to trap any dirt which may collect in the 
delivery hose or may pass the other strainers. For this 
purpose, the filter nozzle made by Messrs. Zwicky, 
Limited, of Slough, should be useful. A photographic 
illustration of this nozzle is given in Fig. 1, above, and 
details of its construction can be followed by examin- 
ing the sectional drawings reproduced in Figs. 2 and 3. 

The device embodies a removable filter, which is 
visible in Fig. 2, an adjustable valve, and a nozzle 
designed so as to give а stream-line jet. The nozzle 18 
kept covered and clean by а dustproof cap, when not 
in use, and is also provided with а cowl to prevent rain 
entering the tank. Тһе particular pattern of nozzle 
shown is screwed to suit а 14-in. bore hose adaptor, but 
the device is made in several sizes to suit bores be- 
tween lin. and 2 ш. The body of the filter is made of 
petrol-resisting aluminium or gunmetal, and а в ial 

ttern has been designed to allow aircraft tanks to 

quickly filled. 

The filtering grid itself is cylindrical, the frame 
being covered with wire cloth of 180 mesh. The 
supporting gauze has a mesh of 30, the arrangement 
being completed by а j-in. perforated plate. The 
filter is easily accessible for cleaning purposes, being 
provided with a three-legged spider, which is sprung 
into the cage. This falls out of position when the 
small, knurled nut, visible in Fig. 2, is slacked back. 
The whole cage can be withdrawn or secured in position 
by the wing nut shown in Figs. 1 and 2. The valve, 
which controls the flow of petrol, is worked through 
levers in the manner illustrated in Figs. 1 and 3. The 
internal lever presses directly on to the end of the valve 
spindle. The valve is returned to its off position by a 
spring when the pressure of the thumb is withdrawn. 


BELGIAN COMBINE.—The Department of Overseas 
Trade informs us that they understand that a Belgian 
company, called the Société Anonyme Davum-Exporer 
tion, with offices аб 25, Quai Jordaens, Antwerp, has be an 
formed. The company is to act as the sales Virgil ot 
of the Compagnie des Forges et Aciéries de la © 
D'Homécourt, France ; the Société des Haute Бош 
et Aciéries де Differdange, Saint-Ingbert, Rume 925 
(Hadir group), Luxemburg; the Société Lorraine а 
Acióries de Rombas, France; and the Société des Аоіёги 
de Dilling, Sarre District. This powerful combination k 
enable the Davum Exportation Company to offer for 8 

a complete line of iron and steel producte. 


Тик INSTITUTE от PATENTEES.—We have received 
from the Institute of Patentees, 39, Victoria-street, 
London, S.W.1, a сору of the second edition of What's 
Wanted and Advice to Inventors. The pamphlet, which 
is priced at 6d., contains, among other data, information 
regarding patent law and procedure. 
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* Measurement ој Surface Tension. Ву М. Ernest 


Dorsey. Scientific Paper, No. 540, Bureau of Standards. 
Washington. Price 15 cente. 


expected to yield accurate results 
"grea M of arithmetical work. 
> available for measuring the 
f the rotating parts, and these 
broadly into two groups, 
Г oscillation ; and (2) Methods 
E n ana lysis of the “ running-up " 
| ^d 3 curves of the machine. 
5, several methods of oscillation 
actual numerical values for 
obtained by means of some 
8 will be given and compared. 
E у ее by group (2) are useful in 
eh i t is impracticable to remove the 
, netho а more especially concern large 
10d devised by Professor С. Kapp* 
| n thines has been published, and 
? to induction motors, and in 
ernators, has been developed 


the Institution of Electrical 
ғап, June 21, 1907. 


that is, 

тда (1 — cos 0) dyne-cms., or ergs. 
where g — 981 cm. per second per second, and is 
the acceleration due to gravity. 

If the moment of inertia of the rotor about the 
shaft axis is J, measured in gm.-cm.* units, the 
kinetic energy of the system will be 

[4J 0° + 4 та? 02] ergs, 
due to the rotation of the system about the axis of 
the shaft, and, 
$ (М + m) r? 62 ergs, 
due to the motion of translation of the shaft axis 
with the velocity 79, where 7 cm. is the radius of the 
shaft and M gms. is the mass of the rotor. 


Since the sum of the potential and kinetic energies 
is a constant, the energy equation may be written 


ma (I- cos8) + $ [7+ т а? + (M + m) r?] 6? = aconstant: 
Differentiating this equation with respect to 6 
gives, 
т ga sin 9 + [5 + т а? + (М + т) = 0 


where а ст. is the distance of the added mass of 
m gm. from the axis of the shaft. The moment of 


inertia is thus given by 
Ј = ijr T? іп gm.-cms?, units. 


If the pulley to which the added n 
been attached has an appreciably large moment of 
inertia, the value of this must be subtracted from the 
value of J given in the above expression, in order to 
obtain the true moment of inertia of the rotor alone. 
For many purposes, however, the moment of inertia 
of the total rotating parts, inclusive of the pulley, is 
required. 


Метнор Ш.—Тйе Rotor is Suspended by Means of 
Two Ropes or Wires, and Oscillated under Gravity 
Control. 

Тће mode of suspension for this method is shown, 
diagrammatically,in Fig.3. Тһе two hempen ropes 
A exert no torsional control on the movement of 
the rotor. Suppose the rotor is twisted through a 
small angle 8 in the horizontal plane, and let ф ђе 
the corresponding angle through which each of the 
suspension ropes A will be turned. Then it follows 
(see Fig. 4) that 

ф!=аб 
ог, 


а 
Aera) 


If / is large compared with a, the angle ф will be 
small compared with 6. When the rotor is twisted 


Radian. 

0. 08726, sin 0 
0- 17452, sin 0 
0- 35904, sin 0 


Deg. 
* If 0 = 5. that is, 0 
0 — 10, that is, 0 
0 = 20, that is, 0 


0:08716 
0. 1736 
0. 342. 
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through the angle Ó in the horizontal plane, it will|the weight of the rotor R without straining it 
rise through a vertical distance, 


beyond the elastic limit. 
те = ! (1 — cos ф) cms., 


It is shown in books оп physics* that the relation- 
Hence the increase of potential energy duetotwisting ship between the twisting couple and the angle of 
the rotor through an angle 0 radians is 


twist 6 for such а wire is given by 
M I (1 — cos ф) gm.-cms., 


0 
ог T = ġ nvr а: ;,indyne-cm. units, 


Моа! (1 — cos ф) ergs, 

where M gm. is the mass of the rotor, and 0 = 981 om. 
per second per second is the acceleration due to 
gravity. 

The kinetic energy of rotation is then 

| ТЯ orgs. 

There will also be а small kinetic energy due to the 
motion of translation of the rotor in the vertical 
axis. This term, however, will be negligibly small 
in comparison with the kinetic energy of rotation. 

The equation of motion will then be 


Mgl(1—cos ф) + $ J 8? = a constant, 


where 1 cms. is the length of the suspension wire, 
0 radians is the angle of twist of the lower end of 
the wire, 
а cms., ia the radius of the wire, and 
n is the coefficient of rigidity of the material of 
the wire in dynes per sq. cm. 


Let J be the moment of inertia of the rotor in 
gm.-em.? units. Then, when the rotor is turned 
through an angle 0 radians, the potential energy 
Stored in the twisted wire will be 


} 7 0, in dyne-cm. units, that is, ergs, 


and the kinetic energy of rotation of the rotor will 


be 


that is, 116 ergs. 
Мо: (1 270 Је tant Hence 
g | Ба )+3 Бра рн T 9--$J 0: = a constant, 
Differentiating with respect to 0 gives, that is, 
2, 6? | 
Tu 5 lein 16 + 38 - 0 111 а 
If O is small, 1 0 will be very small, and sin ( 1 0 ) = | 80 that, 
70 very approximately. Hence 4 D Lu а 
an 
а \? T 
(7) М2410-70 =0 Gm – а ту e 
ог, 
j Mga? 0 The time of one complete oscillation will then be 
ет и | 
The time of oscillation will then be 


T = 2 N 271 seconds, 
n 1 a 


T -2 "A WS 5 seconds, Or, 
g — 
and consequently ТЕ Т = ?т T. i seconds, 
a i 
J = 155 i T? іп gm.-cms.? units, | where 
M o a? 1 € a 
— inr T? in kg.-m? units, кеңе 
24 Mga? | | The value of the constant А may be calculated 
"4521 107 T? in lb. ft. 2 units. 


from the dimensions and coefficient of rigidity 
of the steel wire suspension. It is, however, usually 
prefera ble to eliminate the constant A by making 
an additional measurement. Two methods аге 
available for this purpose, viz: 

(1) A known twisting couple may be applied to the 
rotor and tbe consequent angle of twist measured. 
Thus, if the couple is 7 dyne-cm., and if the con- 
sequent angle of twist is 0 radians, then 


Example.—In order to check the accuracy of this 
formula, a solid cast-iron disc was prepared of the 
following dimensions :— 

Diameter of the disc = 9 in., i. e., 22-8 eins. 
Thickness of the disc = 2 in., 4.6,, 6° 1 cms. 
The weight of the disc complete with spindle was 


34 lb. 64 oz., that is, 15,600 gms. When suspended 
by two cords by the method shown in Fig. 4, it was 


found that the mean time of one complete oscillation А гечи 
was 1:26 secs. Тһе free length of each suspending т) 

cord was 271 in., that is 71 ст., and the distance Re 
apart 2a of the two cords was 8$ in., that is 21-9 em. 0 


Applying the formula given above for Method III, 


| | (ii) The time of oscillation may be measured when 
in which а symmetrical mass of known moment of inertia 
М = 15,600 gms., а = 10:95 cms., l = 71 cms., is added to the rotor. For example, suppose а 
T = 1:26 secs., 9 = 981 cms. per sec. рег вес. flat solid disc is fitted to the shaft of the rotor, 
gives and let Jo be the known moment of inertia of this 
24M gat p РУ disc. The value of Jo тау Бе at once calculated 
= тірі T in ЊЕ, units, from the radius and mass of the disc, viz : 
that is, 


J = 2-48 in lb.-ft?, units. 
For this very simple form of symmetrical solid 
body, the moment of inertia about the spindle axis 


can be at once calculated from the dimensions, 
viz: 


where M, is the mass of the disc in gm. and r is the 
radius of the disc in em. If Ti is now the time of 
torsional oscillation when the disc is fitted to the 


Ј = мл rotor shaft, then 


= М 2 іп Ib.-ft?. units, 


T1 - да VE mE seconds. 
where M = 34:405 lb. and г = 4-5, in., that is, 
0-375 ft. Hence, the calculated value of the 
moment of inertia about the axis of the spindle is 

J = 2-41 in lb.-ft?, units. 


which is in close agreement with the measured 
value. 


If T is the time of torsional oscillation of the rotor 
when the dise is removed, then 


T2527 V i seconds, 


TH? JJ, 
(т) = J 


Hence, 


Метнор IV.—The Rotor 1s Suspended by а Single 
Steel Wire and is Allowed to Oscillate Torsionally 
about the Axis of the Shaft. 

The method of suspension, in this case, is shown 
in Fig. 5. Care must be taken to ensure that the 
suspension wire А is sufficiently strong to support 


ог, 


T? 
Ј = (zs = =) То. 


% Ког ехашрје: 
Matter, chapter vii. 


Poynting & Thomson, Properties of 


|ЕЕВ. 24, 1928. 


Although this last method can be made to yield 
accurate results, it is to be observed that, since 
the constant À is proportional to the ratio 


(radius of the wire)! 
length of the wire’ 


the value of this constant will not be precisely the 
same when the rotor is oscillating alone ав when it 
is oscillating with the attached mass of known 
moment of inertia Ј,. For example, the cast- 
iron disc of Example I was suspended by a single 
iron wire of diameter 0:079 in. and length 21 in. 
The time of one complete oscillation, when the rotor 
alone was suspended from the wire, was 


T! = 4:15 seconds. 


When a straight bar of iron, of weight 4.125 lb. 
and length 2 ft., was fixed centrally to the cast- 
iron disc, the time of one complete oscillation was 


T! = 5*2 seconds. 
The calculated moment of inertia of the bar about 
an axis through its centre was 
] 


Јо = ам 


= 


о 
~ 
1 


1 x 4:125 x 4 
1 


to 


*38, in lb-ft.? units. 
Hence, 
17-3 ) 
doe (> — 17 3) 1'38 


= 2°45 in lb.-ft?. units. 


as compared with 2:48 lb.-ft.2 units as found in 
Example I. 
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(Continued from page 157.) 


THE equipment which has been provided for 
bringing the trains out of the sidings at the various 
stations is operated on the camshaft control prin- 
ciple in à way similar to that described in the last 
article for the railway itself. 'The arrangement is 
shown diagrammatically in Fig. 86, on page 215. 

The sidings are, with one exception, single line, 
and in order to accommodate as many trains as 
possible the berths, which are in series, are of the 
minimum possible length. This renders it necessary 
to keep the speed of the train low. Accordingly 
the train comes to a stand on the first berth (WSI) 
before proceeding to the next. It runs into the 
siding on the inwards line (WS), and out over a 
different line (ER,). Тһе points joining these two 
lines are normally set for the outgoing road and are 
completely automatic, being operated by the rela- 
tive positions of trains on the entry line and in the 
siding. On entering a siding a train runs right down 
to the last unoccupied berth, stopping on each berth 
on its way. 

When a train is despatched from the station to 
the siding, it runs on to the entry section (WS) and 
stops. If there is a berth free the points reverse. 
when the train enters the entry section, and the 
camshaft runs up, and energises the conductor rail 
in that section. The train then runs on to the first 
berth (WS,) and stops. The first berth being 
occupied and the points clear, the latter set them- 
selves to normal. If the second berth (WS) is 
clear, when the train has run on to the first berth 
clear of the preceding points section, the camshaft 
starts to run up and energises the conductor rail 
in the first berth. It, however, takes longer to 
run up than the train takes to stop, thus ensuring 
that the train comes to a standstill in each berth. 
The train now runs on to a second berth. With 
the first and third berths clear and the second 
berth occupied, the camshaft again runs up, and 
the train proceeds in a similar way to the last 
unoccupied berth (WS,). The camshaft then runs 
back to its off position. 

To bring a train out of the sidings a switch 
in the control cabin is closed. This energises à 
relay, which allows the camshaft to run up to 
the position where it energises the conductor rail 
in the first occupied berth. The train, which has 
previously had its reversing switch operated һу 
hand, then runs out in a similar way to that in 
which it entered, and comes to a stand on the 
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Ето. 87. Car DEPOT 


Qual exit Section. It is received from here into 
“tion by a normal lever movement. 
аи Arrangement to this is necessary when 
Pleasant 25 trains from the car depot at Mount 
into the Owing to the long 1 in 20 down grade 
sections on. The incline is divided into four 
each, с and the train is brought to a stand on 
, however, to the mechanical progres- 


AT Mount PLEASANT. 


sion of the camshaft contactors, once a train has 
begun its journey down the grade, a second train 
cannot be started until the first has reached its 
berth. 

When it is required to send a battery locomotive 


down the grade, an isolating switch is operated. | 
This prevents the camshaft from notching up, but | 


allows the receive lever to be pulled. 


“ENGINEERING” 


The ascent of the incline is effected in the 
normal way, but the line at the top is dead, so 
that the train comes to a stand just at the crest of 
the gradient. From here it is shunted into the 
shed by a hand switch. The first pair of trailing 
points in the car depot on the up road are spring- 
operated, so as to obviate the danger of trains 
running back down the grade, while at the bottom 
of the up road there are spring-operated catch 
points. 

As shown in Fig. 87, the car-depot has three main 
tracks, together with the necessary cross-overs, 

"ach of these tracks is spanned by a double trolley 

wire, which is supported on Н joists secured 
to the walls of the building. Each of the trolley 
wires is supplied at 150 volts from one of two motor- 
generators. The current from one of these wires 
| passes direct to the motors for operating purposes, 
while the other wire is in а control circuit, the 
object of which will be explained later. Тһе rigid 
supporting arrangement is necessary owing to the 
use of a travelling carriage, two views of which are 
given in Figs. 88 and 89, on page 216, and details 
in Figs. 91 to 94, on page 217. From this carriage 
| two flexible wires are suspended, one is led to 
| plug, through which a connection is made to the 
wagon (Fig. 88), while the other terminates in a 
press-type switch, for control purposes, as shown in 
Fig. 95, on page 217. А j-in. hemp rope is also 
secured to the carriage, a turn of the lower end of 
| which is taken round the wagon, so as to relieve the 
pull on the flexible leads. Contact із made with 
| the trolley wire by cup-shaped contacts, which are 
| free to move laterally and are kept in position by 
| springs. Buffers are provided to check the move- 
| ment of the carriage at the ends of the run. The 
socket used for connecting the wagon to the flexible 
lead, and thence to the overhead conductor, is the 
same at that employed for coupling the wagons 
together to form a train, so that connection is made 
| direct to the overhead conductor without the inter- 
| position of the train resistance, 
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Fig. 88. FLEXIBLE LEA D IN CAR DEPOT. Fic. 90. 


As is clear from the diagram (Fig. 95) two methods 
of control can be used when the wagons are being 
moved about the car depot. In the first method, 
the 150-volt supply from the motor-generator passes 
through a circuit-breaker to а contactor and then 
to an ordinary controller. This set of equipment is 
provided for each of the three car depot tracks, all 
the sets being mounted together on a raised plat- 
form, from which a good view of the whole depot 
is obtainable. This platform is visible in Fig. 87. 
As shown in the diagram (Fig. 95), the operating coil 
of each contactor is in series with а small change- 
over switch, which is normally held in position B 
by a spring. When the switch is in this position 
the control circuit is through the contactor coil, 
change-over switch and one trolley wire to the press 
switch, mentioned above, and thence to earth. If 
then the controller is on one of the four running 
notches, the wagon can be operated from the floor 
of the car shed by operating the press-button and 
thus closing the contactor. This enables “ inch- 
ing " movements to be conducted, thus facilitating 
movement over the curves. 

If, however, the change-over switch is moved on 
to position A against the spring, the contactor coil 
js put direct to earth. The controller can then be 
operated in the ordinary way and the wagons be 
manceuvred from the control platform. Іп both 
cases the operating circuit is through the controller 
and the second trolley wire to the wagon motors. 

All the points are operated by hand levers and 
have been specially designed to secure a very posi- 
tive spring action. When not in use, the levers 
are sunk in the depot floor, as shown in Fig. 90. 


These points and overhead equipment we have just 


described was constructed by Messrs. Robert W. 
Blackwell and Company, Ltd. 
It may be added that this depot will be mainly 


used for repairs and periodical overhauls, and not 
as arunning shed. It is, therefore, equipped with a 
complete range of tools. The building itself, which 
was built to the designs of Mr. Dalrymple-Hay, is 
a double-barrelled brick structure. It is on the 
basement level of the Mount Pleasant Post Office 
Buildings, and was constructed on the cut-and-cover 
method, except for an arch of 40 ft. span at one end. 
The arrangement is shown in Fig. 96 on page 217. 


As has already been stated, special rolling-stock 


has been designed for use on this railway ; and the 
general arrangement and construction of the wagons 
employed is shown in the illustrations given in 
Figs. 102 to 105, on page 228, while Fig. 97, on 
page 218, shows a three-wagon train. such as will 
form the normal unit. The bodies of these wagons 


were manufactured by the Kilmarnock Engineering 


‘Company, Limited, and their electrical equipment 


by the English Electric Company, Limited. 

As regards design, great care has been taken to 
ensure easy access to all parts, and to admit of thc 
rapid inspection and replacement of such important 
portions as the motors, wheels and axles, journal 
boxes, brake џеаг and collector shoes. The general 
dimensions of the wagons are: Total length of 
body, 12 ft. 6 in.: total length over buffers, 13 ft. 
5in.: total width over axle boxes, 3 ft. 6 in. ; and 
total height above rail level, 4 ft. 114 in. The 
wheel base is 7 ft. 3 in., the diameter of the wheels 
2 ft., while the gauge is also 2 ft. 

The under frame of each wagon is of channel 
steel, the body being built up of steel angles securely 
braced and riveted together and secured to the 
underframe by bolts. Тһе flooring sides and ends 
are constructed of mild open-hearth steel plates. 
The electrical apparatus can be inspected through 
flush trap doors without removing the flooring. 
Lugs are cast on to the horn plates, so as to 
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permit of the whole truck being lifted. The 
wagons are divided into three compartments, 
the two end compartments being 3 ft. 4 in. 
by 2 ft. 10 in. by 2 ft. 3 in. high, and tbe middle 
compartments, 4 ft. 6 in. by 2 ft. 10 in. by 3 ft. 7] in. 
high. Each of these compartments is fitted with 
sliding shutters on each side, and the centre com- 
partment has also a flap door, which is held verti- 
cally by the shutter coming down outside it, so 
that easy access is obtainable. Тһе aggregate load 
that can be carried in the three compartments 18 
1,120 Ib. The weight of each wagon, exclusive of 
the electrical equipment and brakegear, is 2,600 lb. 
The wheels have cast-steel centres and steel tyres. 
The diameter of the wheel over the tyre is 2 ft., 
and the breadth of the tyre on the tread is 25 in. 
The axles, on to which the wheels are pressed 
hydraulically, are of acid open-hearth steel and are 
fitted with roller bearings. After assembly the 
wheels and axles were carefully balanced and 
tested to ensure that they run smoothly and with- 
out vibration at а speed of 500 r.p.m. Тһе axle 
boxes, of the roller-bearing type, are self-lubricating 
and dustproof. The wagons are coupled by links, 
which are fitted to spring buffers. 

The horn plates are of steel, their sliding gurfaces, 
and the corresponding sliding surfaces of the axle 
boxes, being machined and arranged so that they 
can be lubricated. Two vertical helical springs are 
fitted over each journal to take the weight of the 
wagon body under all conditions of service. These 
springs are of acid open-hearth steel, and have 
been specially designed to render the running of 
the wagon as smooth as possible. both when empty 
and when loaded, and to prevent undue pitching 
and rolling. The collector shoes, shown in Figs. 1 
and 101, are carried on frames which are suspen 
from the axle boxes. 
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The electrical equipment of the wagons offers 
some points of interest. Each vehicle is driven by 
two h.p. 440-volt series interpole traction motors, 

: ugh single-reduction spur gearing 
enclosed in ап aluminium case. These motors have 
only three auxiliary poles, and give a running speed 
of 30 m. p.h. on the level. As will be зееп from 
Fig. 99, on page 218, there is no control gear on the 
» With the exception of a series resist- 
ance of about 7-6 ohms, which, however, remains 
Permanently in circuit with each motor, and the 
braking eq 


mot шртепё and reverser. Тһе two series 
Which form the driving unit of each wagon, 

че also Permanently connected іп parallel апа 
888 their Supply from the conductor гай 
of the Separate shoes, one at each end 
Switch Wagon. Reversal is effected by a hand 
The Which the direction of the fields 
negative brushes 


е I 


+ -l= iii. 
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of each motor are connected | 
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to a common bar, which in turn is connected specified output of 22 h.p. The arrangement has 


through the brake solenoid to earth. Тһе equip- 
ment of the wagons forming one train are paralleled 
by means of a bus line and electrical couplers on 
the negative side of the permanent resistance, as 
shown in the diagram, Fig. 98 on page 218. 

When à wagon is standing on a de-energised track, 
no current passes through the brake solenoid, and 
the springs therefore hold the blocks against the 
wheels. Ав soon as current is supplied to the 
conductor rail, the solenoid is energised, the brakes 
are released, and the motors start up, the current 
rush being damped by the resistances. Тһе charac- 
teristic of the series motor is, of course, such that 
the current falls as the speed increases, so that 
after the starting period, the power absorbed in 
the resistances is small. On entering a dead section, 
current ceases to pass through the solenoid, and 
the brakes are immediately applied. 

This arrangement enables the direct-current series 
motors to be operated on what is virtually an alter- 
nating current characteristic, when giving their 


the great advantage, from the operating point of 
view, that as little as possible control equipment is 
carried on the wagons themselves. 

Each motor is slung from the wagon axle in 
bearings, and from the wagon frame by springs. 
The suspension generally is designed, so that there is 
sufficient relative motion between the motor frame 
and wagon to reduce shock, and so that the failure of 
a suspension spring does not interfere with the free 
running of the motor or of the wagon. Тһе motor 
is totally enclosed, and generally complies with the 
English Electric Company's standard design for 
traction work. Тһе armature shaft bearings are 
carried outside the frame, and are of the roller 
pattern. Driving is effected through spur gearing 
of the single-reduction type, the ratio of reduction 
being 3:33 to l. Like the motor, the gearing is 
totally enclosed. 

The brake gear consists of a com pensated system of 
four brake shoes, which are pressed against the tyres 


of the wheels in the ordinary way. Provision is 
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made for adjustment to compensate for wear in 
the wheels and shoes, and to take up slackness in 
the springs. The shoes are fitted with Ferrodo 
bonded asbestos. Тһе brakes are applied by the 
springs, directly the current is cut off for any reason. 
The system is designed to give à minimum retarda- 
tion of 3:5 m.p.h. per second with a fully-loaded 
wagon travelling at 8 m.p.h. Hand-releasing gear 
is provided to free the brakes when that is necessary. 
This is operated by а hand wheel, which is inter- 
locked with the reverser. This wheel is only free 
when the reverser is in neutral, and in that position 
no current can pass to the motors. Similarly, the 
reverser cannot be moved from neutral, unless the 
brakes are hard-on. 

The reverser is of the four-pole double-throw type 
and enables the wagon to be drawn automatically 
out of a siding in which it has been placed, аз des- 
cribed in detail above. 

The general arrangement of the collector shoes, of 
which there are two on each wagon, is shown in 
Figs. 100 and 101. These have been designed to pre- 
vent fouling and to ensure good contact with the 
conductor rails under all running conditions. Each 
shoe is capable of collecting 150 amps. with a 
current density not exceeding 50 amps. per square 
inch on the effective area of contact and is 73 in. by 
3 in. by 1 in. thick. Adjustments are provided, 
во that the wear of the journals, rails, wagon 
wheels and of the shoes themselves can be com- 
pensated. Тһе rubbing portion of the shoes is of 
steel and the collecting surface is chilled and 
arranged, so that it is easily replaceable. 

Ав already stated, it is proposed that the wagons 
shall be connected together in trains of three. For 
this purpose а twin-core train cable with а twin 
coupling at each end is used. Each core of this 
cable has a sectional area of 0-66 sq. in. A general 
diagram of connections of the circuits on a train 
is given in Fig. 98. The train couplings are inter- 
changeable at both ends, and are fitted with a 
locking device so as to prevent them from working 


loose. 
(To be continued.) 


THE DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH. 


From some points of view ап annual report can only 
be regarded as a necessary evil, both to those who 
repare it and those who are expected to read it. 
en it relates to bodies whose proceedings are also 
chronicled in reports issued during the year, it 
must contain, inevitably, а great deal of matter 
which has appeared already, and considerations of 
space make it impossible to give anything like an 
adequate account either of that matter ог of а good 
deal more. Intwo respects, however, the annual report 
serves a purpose which is not fulfilled by any other 
document. The less important of these is that it 
brings the history of the work up to the date when the 
report was written, and thus may disclose а good deal 
that would otherwise not appear until the possibly much 
later dates when individual reports would be published. 
The more important is that it shows not by prophesy 
but by retrospect the tendency of the work and the 
policy under which it is conducted. The details it 
records plot out curves which by inspection show what 
has been done, and by а natural extrapolation can 
thus give а fair idea of what may be expected. 

It is in this spirit that the Annual Reports of the 
Department of Scientific and Industrial Research are 
most usefully read, and in which it may be profitable 
to give some short account of the Twelfth Annual 
Report, which has just been published.* It has no 
very sensational changes to record. In one way its 
operations тау be summed up in the fact that it has 
spent something under 5 per cent. more money than 
in the previous year, and has reduced its apparently 
not extravagant headquarters' charges by about 10 per 
cent. Rather more than in the previous year has been 
spent in its own research stations, and rather less on 
external grants, but the differences are not large, 
and exhibit the Department as working in very much 
the same way as before. As is well known, Ше Depart- 
ment is a Committee of the Privy Council, and acta 
under the advice of an Advisory Council, the members 
of which, at present all distinguished men of science, 
are 1 for definite terms and retire at the end 
of them. It is, in fact, a Government Department 
acting under the advice of a body of private persons. 


* Report of the Committee of the Privy Council for 
Scientific and Industrial Research for the Year 1926-27. 
Ста 3002. Н.М. Stationery Office. (Price 3s. net.] 
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In the year under notice it has by the operation of the 
retirement rule lost the services of some distinguished 
men, and has gained those of others. It is evident, 
however, that under such a constitution much responsi- 
bility must rest upon the chief permanent officers of 
the Department, and in the present year the most 
notable change has been found in the retirement of 
the Secretary, Sir Frank Heath, who in that capacity 
has been identified with the Department's work, as 
the Committee of Council states, from the beginning. 
It арреагв from the Report of the Advisory Council 
that the burden of the solution of the many and 
difficult problems which the Department had to face, 
both when it started and as it grew up, fell on Sir 
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Frank Heath, and it is easy, therefore, to believe, 
as the Committee of Council states, that his retirement 
is regarded as a great loss. His successor, Mr. | T. 
Tizard, F.R.S., was for some years previously Assistant 
Secretary. Many of our readers are familiar with his 
distinction as a scientific man, and his appointment 
will confirm the confidence with which the Department 8 
proceedings are watched by engineers as a whole. 

Of the new developments which have been made 
in the year under notice perhaps the most notable 18 
the institution of a Water Pollution Research 
To civil engineers this will be a matter of considerable 
interest. It is recognised that, owing to changes Ш 
personal habits and other reasons, the consumption 
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of water per head of population is constantly growing, 
and there сап be little doubt that communities in 
increasing numbers will in the future have to draw 
supplies from sources which at the present 
ime would be condemned for their pollution. 'The 
grave aspect of this situation is that as yet the 
measures which can be taken to purify an effluent, 
whether of sewage or of trade refuse, are mainly, if 
not entirely, empirical. Such a basis is unsatisfactory 
even for the treatment of isolated cases, but when there 
а prospect that the isolated cases will become 
numerous, the matter becomes one of serious public 
importance, which calls for active investigation by 
the State. It is estimated, moreover, that over 70 рег 
cent. of the present damage to fisheries is caused by 
sewage, and serious injury is also done to fish by trade 
effluents, which, in addition, are liable to interfere 
with the final purification of the effluents from some 
types of sewage works. The complexity of the 
problem and the large amount that remains to be done 
n to its chemical and biological aspects can 
only be faced with any prospect of success if the work 
undertak ЕЕ ода scale, and those who, 
às engineers or otherwise, are concerned with 

water supplies will welcome the announcement that 
comprehensive enquiry is to be made into their 


on. 
А beginning has also been made of a research into 
the practical! possibility of detecting underground 
ts Әу geophysical methods. Тһе electrical 
conductivity of the earth, its magnetic field, and other 


‘ata, and have each been suggested as offering 

à possible means of detecting the presence of hidden 
trials have 
as far back as 1887 by Eötvös. In this 
lod the horizontal components of the earth's 
8 attraction are measured by means of a 
far torsion balance, and in order to ascertain how 
variations produced in this instrument can be 
beri With the presence of subterranean deposite 
ving а different specific gravity from that prevailing 
у in the area in question, trials were 


g 


Mdependently surveyed. The results of these 
of the cated clearly the presence and direction 
made dyke, and the necessary calculations are being 

to ascertain how closely the results also give 
Дайте indications, such as the width of the dyke, 
5 angle of dip, and its depth below the surface. It is 
Understood It that further work has given qualitative 


ЕТЕ 


promising, and it is expected that 

ts will be made on this method, as well 

= possibly Investigations on other lines. In the 
> Australian Government are sending 
the apedition to Australia, to the expense of which 
| Empire Marketing Board is contributing, to make 


хо“ с 


in the present investigation the first | 
been made on the gravitational method, | 


Over ground below which a concealed dyke had | 
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accurate trials under the general control of the 
Australian Commonwealth Council for Scientific and 
Industrial Research of some of the methods for 
detecting deposits of metallic ores. It is possible 
that the British Research Department may take 
part in the investigations. If the present hopeful 
prospect of practical results are realised, and the 
accuracy of such methods is demonstrated Бу 
unexceptionable evidence, they will have obvious 
importance in future mine prospecting and working. 
Among the increased facilities which have been 
placed at the disposal of the Department may be 
mentioned a new laboratory for Forest Products 
Research, which has been provided at Princes Ris- 
borough, a position convenient both to the Imperial 
Forestry Institute at Oxford, with which the Labora- 
tory is conducting a good deal of joint work, and for 
industries using home-grown timbers at High Wycombe. 
The equipment of the Fuel Research Station has now 
been increased by the completion of the coal-washing 
and cleaning plant, by the use of which it is hoped to 
obtain indications of the best type of purification plant 
to be used with the various seams of coal investigated 
in the Physical and Chemical Survey of the National 
Coal Resources, and also to obtain improvements in 
existing methods of purification or to develop new 
ones. An important event of the year has been the 
arrangement that a simple system of low temperature 
carbonisation developed at the Fuel Research 
Station, which, after investigation of the various 


systems available in this country and on the Continent, 
*homena are known to vary with the nature of the | 


was found by the Gas Light and Coke Company to be 
the most suitable for use in а gas works, will be tried 
commercially by that company for three years. 

The work of the National Physical Laboratory is so 
various, and its results so important and so detailed, 
that it will be best considered in our usual account of 
the next Annual Report of the Laboratory. 1% may 
be remarked in the meantime that in spite of industrial 
depression the demand for the Laboratory's work by 
firms and outside bodies has been substantially un- 
diminished, while its services to the various Boards 
and Committees of the Department has increased. 

A notable development during the year has been 
the formation of a committee under the chairmanship 
of Sir William Bragg to investigate the application of 
X-Ray methods to industrial problems. This work has 
begun by applying X-Ray analysis to magnet steel, 
especially tungsten steel, a large part of the material 
for which has been supplied by the Brown-Firth 
Research Laboratories. The investigations are expected 
to throw light on the conditions necessary for high 
coercive force and high remanence, and other investiga- 
tions are under consideration for applying X-Ray 
methods to problems of notched-bar brittleness, 
clays, and refractories, and possibly dielectrics. In 
all departments of the Laboratory the investigations 


in progress appear to have been carried considerably 


effect upon steel of gases held in solution on solidi- 
on i being investigated at the National 
Physical Laboratory. Under м) Physics Co-ordinating 


matters. A practical result of the acoustical work which 
has been done at the National Physical Laboratory 
is that the Laboratory is now prepared to measure the 
efficiency of materials as absor 


An announcement of some importance is that the 
tests on bridges in respect of the stresses imposed on 
them by live loads and their impact were completed 
during the year. It is stated that the results have 
———— for ems computations to be made 
which are necessary before satisfac tables of im 
allowances can be completed. Th жылдың — 
to imply that the effect of the results, when analysed 
and interpreted, is to give a definite basis for such 
allowances, and if this be so the report embodyin 
the results and conclusions will be awaited with 
much interest. 


The policy of the Department in regard to its external 
grants remains unchanged, but in an interesting 
the report of the Advisory Council seems to define it 
а little more sharply than before. Тһе provision of 
grants in aid of 8 researches by individual 
workers is regarded as likely to ђе а permanent function 
of the Department. In the year under notice grants 
were renewed to the Cavendish Laboratory in aid of 
investigations under the direction of Sir Ernest Ruther- 
ford into intense magnetic fields. The difficulties of 
designing not only the dynamo but also coils strong 
enough to resist the field without bursting have been 
overcome, and under certain circumstances fields сап 
now be produced up to as much as 900,000 gauss. 
Among the remarkable phenomena which the use 
of this equipment has disclosed is the rise of resistance 
in bismuth when subjected to such fields. In а 
field of about 300,000 gauss its resistance is increased 
at normal temperatures some fifty times, and at the 
temperature of liquid air 1,000 times. Тһе work on 
X-rays and erystal structures at the Royal Institution 
is another example of the application of the Depart- 
ment's grants, and it is remarked that practically all 
the investigators who were appointed to work under 
Sir William Bragg in the researches from which grants 
were made are now engaged in developing X.ray 
methods in other institutions, a result which was one 
of the chief objects in view in making the grants. 
Another substantial] grant has been made to the 
Imperial College for providing research assistants to 
Professor Bone for work on chemical reactions at high 
pressures, the expensive equipment for the purpose 
being provided by Imperial Chemical Industries. 

While there are always likely to be researches 
such as these, of which the scope is wide enough to 
call for the assistance of the State where it is required, 
the work of an industrial research association, is in 
normal times the business of the industry. Ехсер- 
tions are being made for the time being for reasons 
and to extents which in regard to research associations 
were explained sufficiently in the previous report. 
The present report announces that the Department 
will temporarily continue its practice of giving grants 
for the maintenance of research students, so as to 
assist in providing for the supply of scientifically- 
trained workers who will be required as manufactur- 
ing industries extend their employment of such men. 
These grants are made, however, only to a small 


| total, and from an inspection of the figures it looks 


as though even this total is being more rigidly scrutinised 
than in previous years. Оп the other hand, whether 
as the result of the Department's policy or not, the 
annual contribution from other sources towards the 
support of students recommended to the Department 


has nearly doubled since 1921. It is satisfactory to 


find that the work and subsequent careers of students 
who have received grants has in practically all 
instances justified the awards. 
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THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM. 
(Continued from page 206.) 

Тнк British Industries Fair was opened officially 
on Monday last, at both London and Birmingham. 
Both sections have been very considerably enlarged 
since last year, the enterprise in Birmingham in 
this connection being particularly noteworthy. The 
Birmingham section now claims, we believe, to 
possess the largest single roofed-in area in the 
British Isles, and has made arrangements for 
further expansion should this prove necessary. The 
exhibition is truly national in character, the actual 
number of Birmingham firms showing being only 
а, relatively small proportion of the whole. 

The usual Government banquet was held at the 
Mansion House, London, on Monday evening, when 
H.R.H. the Duke of York attended, and in the 
course of the function proposed the toast of the 
British Industries Fair. His Royal Highness had 
already, earlier in the day, visited the London 
section, and he spoke with enthusiasm of the 
enhanced importance this annual exhibition is 
acquiring in the eyes of other nations. Sir Austen 
Chamberlain, who proposed the toast of “ The 
Guests," remarked that the commercial prosperity 
of all was the best assurance of peace in the world, 
and the High Commissioner for Australia, in his 
speech in reply, drew attention for the need of 
closer personal contact between the parts of the 
Empire. The remark made during the evening by 
Sir Stanley Machin that he hoped that the Govern- 
ment would some day be induced to erect a building 
worthy of the Fair, was met by a demonstration of 
approval on the part of those present which can 
hardly, we think, fail to have some effect in the 
proper quarters, while Mr. G. N. Guest, speaking 
for Birmingham, thought that larger sums should 
be allotted to making the Fair known. 

In our issue of last week, we commenced dealing 
with exhibits at the Birmingham section, in which 
we are, of course, more particularly interested, and 
we now continue our account of a further selection 
of exhibits to be found there. With the constant 
increase in the size of the exhibition, it is not to be 
expected that we can deal with more than a fraction 
of the appliances to be seen, and, as far as possible, 
have to confine ourselves to plant not previously 
dealt with in our columns. 

А new press, specially designed for the produc- 
tion of hot pressings in steel and yellow metals, is 
being shown by Messrs. John Hands and Sons, 
Limited, Cardigan Works, Belmont Row, Birming- 
ham. This press, which is of the percussion type, 
is capable of exerting a pressure of 125 tons; the 
stroke is 14 in. We understand that, apart from 
its use for hot pressings, it can be employed with 
entire success on any work requiring concentrated 
heavy pressure, such аз cold stamping or embossing. 
The machine is illustrated in Fig. 21, annexed, 
from which it will be seen that it is built up with 
separate side frames joined by the anvil and nut 
bracket. Тһе side frames and slide are made of 
toughened solid cast steel, and the slide works on 
adjustable guide strips, so that it can be accurately 
set. The screw is a steel forging, of special composi- 
tion to withstand the stresses to which it is subjected. 
As will beclear from the illustration, the drive is by 
belt, to fast and loose pulleys, on a horizontal shaft 
on which two flat discs are mounted. Тһе discs аге 
of cast iron, and are spaced slightly wider than the 
horizontal steel wheel mounted at the top of the 
spindle. Either disc may be brought into contact 
with the edge of the horizontal wheel, which is 
faced with leather, by means of the lever mechanism 
visible at the right-hand end of the top horizontal 
shaft. Тһе leather facing is easily renewable, as it 
consists simply of а flat belt terminating in a 
tensioning device. Тһе pivoted lever on the end of 
the driving shaft is connected through a suitable 
link mecbanism, which can be seen in the figure, to 
a hand lever provided with a balance weight, and 
carried on the front of the main frame. It will be 
clear that when this lever is raised or lowered, one 
or other of the friction wheels will be brought into 
contact with the wheel on the top of the spindle, 
thus either raising or lowering the die head. "The 
vertical rod forming part of the lever mechanism, is 


provided with two adjustable stops, and for hand 
working the stops are fixed clear of an arm project- 
ing from the die head. For automatic working, 
they are set to make contact with this arm, thus 
reversing the head after any desired degree of 
travel. The vertical rod of the link mechanism 
also passes through an adjustable brake, consisting 
simply of a fibre pad which can be brought into 
contact with the rod by screwing in a sliding block 
connected with the handwheel visible above the 
hand reversing lever. This brake provides sufficient 
grip to prevent the balance weight on this lever 
throwing the machine into the reverse position, but 
does not prevent the operation of the automatic 
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Fic. 21. 


control. The adjustable stops are provided with 
spring contacts to give а gradual reverse action. 

The ejector gear is of the usual type, and may be 
operated either by foot or automatically. For the 
former, it is connected by a suitable link mechanism 
to the foot lever shown. When it is required to 
render the ejector gear automatic, this lever is 
connected ар, by a quickly-detachable link, to a 
roller arm mounted on the back of the main frame. 
The roller arm is raised or lowered at the required 
point by making contact with a cam mounted on the 
back of the die head. 

The National Gas Engine Company, Limited. 
Ashton-under-Lyne, are showing а 100-brake horse- 
power twin cylinder heavy-oil engine, similar to that 
described on page 52, vol. сххи of ENGINEERING, 
а petrol-paraffin engine, particulars of which will 
be found on page 43 of vol. cxx, and other exhibits 
which have also been already described in our 


columns. This firm have taken up the manufacture 


from the design then described, we illustrate the 
engine exhibited at the Fair in Figs. 22 and 23, on 
Plate X XIII, with this week's issue of ENGINEERING. 

The essential feature of the engine is that the 
pressure generated by the expansion of the gas in 
each cylinder is transmitted directly to а swash- 
plate, with the elimination of both crank and con. 


necting-rod. The cylinders are arranged with their 


axes parallel to that of the shaft carrying the swash- 
plate, and the thrust is transmitted to the latter 
through а Michell pad, a spherical joint being inter- 
posed between the pad and the piston. Тһе motion 
is such that oil is drawn into the spherical bearing, 
in which it attains a high pressure, ensuring effective 


PERCUSSION Press; Меззвз. JOHN HANDS Амр Sons, LIMITED. 


lubrication. Ву suitably proportioning the swash 
plate, perfect dynamic balance can be attained, and 
as the engine has been proved to have а high mech- 
anical efficiency, it compares very favourably with 
those of more conventional design. А reference to 
the illustrations accompanying our earlier article 
will show that the engine there described, which 
developed 50-h.p., was an eight-cylinder model, the 
cylinders being arranged in two opposed groups of 
four on either side of the swash-plate. In the model 
shown in Figs. 22 and 23, which develops 10-h.p., 
only three cylinders are employed. These are вут- 
metrically arranged, all on the same side of the plate; 
The latter feature has facilitated а marked simplifica- 
tion of the valve gear. It will be seen from Fig. 23 
that an internally-toothed ring is bolted inside the 
fixed casing to the right of the swash plate, and that 
pinions engaging with this ring are mounted on pins 
secured in a cam plate. Rollers bearing in the cam 
are mounted in horizontal] sliding tappets, and the 


of the Michell crankless engine, under licence, and | motion of the latter is transmitted to the valves by 


are exhibiting an example, under the title of the 
National-Michell, on their stand. We described the 
original engine, made by Messrs. Crankless Engines, 
Limited, Melbourne, in ENGINEERING, vol. cxix, 
page 104, but as the model shown by the National 
Company differs in a number of important particulars 


rocker arms, one of which can be seen in profile 
above the centre line. The section of the engine, 
given in Fig. 23, is taken through the exhaust 
passage. The gas inlet is at the back of the cylinder 
casing, the gases passing through an internal passage 
to the inlet manifold in the cylinder head. 
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Б9з. 22 AND 23. CRANKLESS Gas ENGINE; Messrs. NATIONAL Gas ENGINE COMPANY, LIMITED. 
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Fics. 26 AND 27. TRUCK Tyre SWITCHGEAR CUBICLE; MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED. 


Fic. 28. Ескі. EcONOMISER ; Messrs. E. GREEN AND Son, Fic. 29. ANNEALING FURNACE; Messrs. METRO- 


LIMITED. POLITAN Ескі, COMPANY, LIMITED. 
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Fie. 38. HAND-OPERATED AIR COMPRESSOR ; 
Fio. 37. MEssrs, REAVELL AND Company, LIMITED. 


Fics. 35 то 37. ROTARY AIR COMPRESSOR ; Messrs. REAVELL AND CoMPANY, LIMITED. 


Fra. 40, Fic. 41. 
Ктоз. 39 то 41. Dust COLLECTOR; Messrs. DAVIDSON AND CoMPANY, LIMITED. 


(T lare page 222.) 
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PuLsoMETER ENGINEERING COMPANY, LIMITED. 
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In the earlier design the starting handle engaged 
with the end of the main shaft, epicyclic gearing 
being introduced behind the handle to increase the 
mechanical advantage. In the National engine, on 
the other hand, the handle is mounted on the side 
"ef the cylinder casing, as shown in Fig. 22. Тһе 

“Bandle engages, through the medium of the usual 
dogs, with a shaft carrying a skew- gear wheel, 
shown above the main shaft in Fig. 23. This wheel 
engages with a second skew pinion mounted on the 
shaft. Immediately to the left of this wheel, there 
is another which serves to drive two vertical shafts 
passing through the casing. The governor mecha- 


nism is coupled to one of these shafts at the upper 


end, while the lubricating-oil pump is driven from 
the lower end of the same shaft. The second vertical 
shaft, not shown in the figure, drives the coil dis- 
tributor. Pressure lubrication is employed through- 
out, the oil being sprayed on to the Michell blocks 
through the two nozzles shown below the centre 
line in Fig. 23. The pistons are extended beyond 
the swash plate, to give more effective support to 
the Michell blocks, as shown in the same figure. 
The engine shown at the Fair is arranged to drive 
a generator manufactured by Messrs. Electro- 
motors Limited, Openshaw, Manchester, а flexible 
coupling being introduced between the two units, 
as shown in Fig. 23. The engine develops its rated 
output of 10 brake horse power at 1,200 г.р.т., 
operating on town gas. 

Ап extensive range of indicating and recording 
draught gauges and thermometers is displayed on 
the stand of Messrs. Negretti and Zambra, 38, 
Holborn-viaduct, E. C. I, and of these we may first 
refer to a new electrical temperature recorder, which 
is illustrated in Fig. 24 on Plate XXIII. This instru- 
ment is of substantial design and is enclosed in a 
cast-metal case, which is practically fume and water- 
tight; it is suitable for bench ог panel mounting. 
The movement is of the high-resistance, dead-beat 
type, with spring control, and the coil is mounted 
on double pivots in spring jewelled bearings, so 
that no special levelling of the instrument is neces- 
вагу. The pen arm is “Т ” ended, one point in- 
dicating the temperature on an engraved scale and 
the other marking the chart with inked dots at one- 
minute intervals. Тһе pen arm, it should be ex- 
plained, is normally free to take up the correct posi- 
tion, and not in contact with the chart, but an inked 
pad is brought forward at intervals by the clockwork 
mechanism until it comes between the pen and 
the paper. The mechanism next depresses the 
реп on to the pad, which is then drawn back, and 
the pen is afterwards pressed down on to the chart 
on which an inked dot із marked. The complete 
record, of course, consists of a series of dots suffi- 
ciently close together to form a line. When it is 

sired to obtain two records on the same chart, a 
switch, operated by the clockwork gear, is provided, 
and the second record is made up of double dots, 
instead of single ones, so that the two records are 
easily distinguishable. As will be seen from Fig. 24, 
the chart drum is horizontal. It is usually arranged 
to make опе revolution a day, giving a time scale of 

In. per hour, the temperature scale being 5 in. in 

idth. The clockwork gear is of а special design, 
With а lever-winding device inside the case, and is 
capable of running for eight days with one winding, 

The only other instrument exhibited by the firm 
үй Which we can deal оп this: occasion is the dial 
thermometer and signal device, illustrated in Fig. 25 
оп Plate XXIII. The thermometer is of the mercury- 
in-steel distant-reading type, and the indicator is 
arranged во that a white light is shown while the 
с temperature is maintained to within 1 or 
eg. C., and a red or green light is shown when the 

mperature rises above or falls below this limit. 
" т instrument, illustrated has а range 

om 390 deg. C. to 470 deg. C., and the scale, it 
would bem hae a central zero where the pointer 
М for the correct working temperature of 
vo udis If the temperature fell, a green light 
at the ; shown by the signal device, and a glance 
e indicator would show the extent by which the 
M was below the normal, up to 40 deg. ; 

: Increase in temperature would, of course, be 
red eh indicated, the signal device then showing a 

he ai t. For switching on and off the lamps in 
Signal device, a special form of commutator. 


with “ Vee ” rollers working in square grooves, is 
fitted in the dial. The rollers are operated by the 
pointer and the segments of the commutator, 
which can be adjusted from outside the case, are 
connected to the red, white and green lamps. It 
is stated that the work involved in operating the 
rollers is so slight that no perceptible errors in the 
temperature indications are introduced by their use. 
Alternating current, at 6 volts, is used for the lamps, 
the current being supplied from the mains through 
а transformer. The signal device can, of course, be 


placed at any desired distance from the dial. 


We dealt with a number of the switchgear exhibits 
іп our issue of last week, but mention may be made 
of a new pattern of ironclad starting and control 
panel for direct-current motors up to 50 h.p. and 
to 500 volts, shown by Messrs. 
Metropolitan Vickers Electrical Company, Limited, 


pressures up 


Fic. 31. 


Fics. 30 ахр 31. SURFACE-COMBUSTION APPA- 
RATUS; Messrs. THe METROPOLITAN ЕЕГ 
Company, LIMITED. 


of Manchester. The actual panel shown at Bir- 
mingham is designed for а 15-ћр. variable-speed 
motor. It includes a protected-type starter, which 
is fitted with adjustable overload and no-volt 
releases, and a rheostat which enables the speed 
to be regulated between half and full speed. In 
addition, there are ironclad combined switches and 
fuses, the latter only being accessible when the 
former are open. A considerable degree of protec- 
tion can thus be obtained, while the motor can also 
be isolated as required by the Home Office regula- 
tions. If ап ammeter is fitted, it is mounted on a 
steel panel with a bushed cable entry, and all the 
live metal is entirely enclosed. 

The truck-type switchgear cubicle also shown, and 
illustrated in Figs. 26 and 27, on Plate XXIV, is 
a new design of a class of equipment which is 
now widely used in substations and for industrial 
purposes. The particular cubicle exhibited is 
arranged to carry 300 amperes at 6,600 volts, and 
will include an oil switch with one shunt-trip and the 
usual auxiliaries. Compared with earlier patterns, 
the construction of the cubicle itself has been 
simplified, so as to reduce weight and cost and to 
facilitate the work of erection and maintenance. 
For instance, the carriage is mounted on wheels 
borne on roller bearings, and the contacts are self- 
aligning. Interlocks are provided to prevent the 
carriage from being removed or replaced unless the 


oil switch is in the off" position, and automatic 


shutters ensure that contact cannot be made 
accidentally with live metal. Special hinged doors 


over the cable boxes allow an inspection to be made 
without removing or disturbing any apparatus. 
Messrs. E. Green and Son, Limited, of Wakefield. 
are exhibiting a model of their vertical economiser 
with automatic scraping gear. This economiser 
has been on the market for some considerable time, 
and is too well-known to require description. 1% 
тау be mentioned, however, that although the 
makers have since introduced а number of alter- 
native models, they still recommend the standard 
vertical economiser where space is not of paramount 
importance, and where the working pressure is 
normal. In modern power houses, the conditions 
frequently call for а compact and relatively light 
economiser capable of withstanding high pressures, 
and for this reason, Messrs. Green have introduced 


the new model illustrated in Fig. 28, on Plate XXIV. 
This economiser has tubes of smaller bore than the 


standard type, with a corresponding increase in 
Strength, and closer spacing in the headers gives 
greater rigidity and compactness. Owing to the 
smaller size of the tubes, the water travels at а higher 


velocity than in the older type. As will be seen 


from the illustration, the tubes are provided with 


gills. These аге of cast iron, and are cast on the 
tubes; they, of course, greatly increase the heati 


surface presented to the gases. Although the 


economiser is constructed of cast-iron, a special 


mixture is used, and the makers state that it will 
safely withstand the highest pressures used in 


modern practice. A steam soot blower is shown on 


the same stand, designed for use with the type of 
economiser described. In this blower, radial arms 
direct the steam to all parts of the economiser, and 
fixed jets are provided to prevent the soot again 
falling on to the tubes. 

Considerable attention has been directed in the 
last few years to the process of surface combustion, 
in which the basic feature consists in mixing any 
combustible gas with air, the mixture being then 
passed through а porous refractory medium and 
burned on the surface. Тһе resulting combustion 
is without flame, no oxygen is withdrawn from the 
surrounding atmosphere, and only the surface of 
the refractory medium becomes incandescent. A 
number of applications of the principle to different 
processes are being shown at the Fair by Messrs. 
The Metropolitan Fuel Company, Limited, Mill- 
bank House, Wood-street, Westminster, S. W. I, 
the proprietors of Cox's Ignite Combustors. The 
apparatus shown includes soldering-iron heaters, 
melting pote, annealing furnaces, and enamelling 
ovens, but the firm also manufacture units suitable 
for а wide variety of processes, of which sugar 
boiling, biscuit baking and die casting will serve as 
tvpical examples. | 

The essential part of each apparatus is the 
burner, illustrated in Fig. 30, on this page. These 
burners are made in various forms, such as circular, 
rectangular or tubular, according to the require- 
ments of the plant, but the different forms all 
embody the essential features shown in the figure, 
which is self-explanatory. It may be pointed out, 
however, that the Cox combustor enables the heat 
to be regulated to any desired degree by simply 
varying the mixture of gas or air, an operation which 
can be carried out either by hand or automatically 
according to circumstances. It is stated that, 


a8 no carbon monoxide is formed, stoves can be 


installed without the expense and inconvenience 
of а ventilation system, and, in addition, a high 
degree of cleanliness can be readily assured. A 
soldering-iron stove exhibited at the Fair is shown in 
Fig. 31, on this page, and this stove will serve to 
illustrate the economy of the method of heating em- 
ployed. Тһе stove shown is double-sided. so that 
four or five irons can be introduced on either side. 
The heating area is 74 in. by 10 in., and the con- 
sumption of gas averages from 45 to 60 cub. ft. per 
hour. A smaller stove, designed to heat two irons, 
consumes from 13 to 15 cub. ft. of gas per hour. 
Another exhibit is the annealing furnace illustrated 
in Fig. 29, on Plate XXIV. The normal working tem- 
perature of 850 deg. C. can beobtained in this furnace 
when running on town gas with а pressure of 4 in 
water gauge. Higher temperatures can be obtained 
by utilising high-pressure gas or air. The heating 
elements are arranged in two groups of four on each 
side of the furnace, the gas and air supply to each 
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element being independently adjustable. The gas 
and air supply pipes сап be clearly seen ш the 
figure, the air pipe being the one above the mixing 
chambers. In addition to the main gas cock, 
visible in the lower part of the figure. each branch 
pipe is provided with a separate cock to give the 
independent control already referred to. 

The exhibit of Messrs. Reavell and Company, 
Limited, Ranelagh Works, Ipswich, includes a 
number of stationary and portable air compressors, 
some of which have been previously dealt with in 
our columns. These, and several other compres- 
sors shown, are of the reciprocating type, but 
another interesting exhibit is a rotary compressor 
of the rolling-drum type, which can also be used 
asanexhauster. One of these compressors, arranged 
for belt driving, is illustrated by the photograph 
reproduced in Fig. 37 on Plate XXV, and its con- 
struction is clearly shown by the longitudinal and 
transverse sections given in Figs. 35 and 36, геврес- 
tively. From the latter it will be seen that the 
compressor is of the well-known crescent type, in 
which а drum provided with radial sliding plates 
rotates eccentrically in а cylindrical casing. Ав 
ordinarily designed, however, this type of com- 
pressor is not suitable for high-speed running, since 
the centrifugal forces on the radial plates gives пзе 
to excessive wear of the casing. In the design 
illustrated, on the other hand, a perforated сућп- 
drical liner, capable of rotating freely about its 
axis, is interposed between the casing and the rotor, 
as shown in Figs. 35 and 36. When the rotor begins 
to revolve, the blades are pressed against the inner 
surface of the liner by centrifugal force, and the 
liner is thereby carried round with the rotor. When 
rotation is in the direction of the arrow shown in 
Fig. 36, air enters on the left, a definite volume 
being drawn in at each revolution. The air passes 
freely through the perforations in the liner and 
is compressed by the reduction in the volumes 
of the spaces enclosed between the rotor, blades 
and liner, in exactly the same manner as it would 
be if the edges of the blades made direct contact 
with the inner surface of the stationary casing. 
It is delivered through the opening on the right 
at any pressure up to 20 lb. per square inch; if 
used for exhausting, vacua up to 18 in. of mercury 
ean be produced in continuous working, or up to 
94 in. if running intermittently. Тһе mechanical 
lubricator shown on the right of Figs. 35 and 37, 
is a standard fitting and comprises а positive-type 
pump driven from the shaft and located in & reser- 
voir which holds а supply of oil. A hand-priming 
device is provided, and also 8 sight-feed glass. 

The machines are suitable for any purpose for 
which а supply of low-pressure air is needed and 
can also be used for compressing gas ; as exhausters 
they can be employed for operating vacuum brakes 
on trains, for priming centrifugal pumps, for gulley 
emptying, and for many other purposes. The 
various standard sizes made range from one capable 
of delivering 51 cub. ft. of free air per minute at 
5 lb. per square inch when running at 3,000 r.p.m., 
to one of which the capacity, running at 750 r.p.m., 
is 1,700 cub. ft. of free air per minute at 20 Ib. 
per square inch. The power required to drive 
the latter, at the output stated, is 210 brake 
horse-power. 

Of the other compressors exhibited by the firm 
our space will only permit us to mention the small 
hand-operated machine illustrated in Fig. 38 on 
Plate XXV, which can be used for charging the start- 
ing cylinders of internal-combustion engines, inflat- 
ing motor-car tyres, and for other purposes where а 
small quantity of compressed air is required at 
pressures up to 200 Ib. per square inch. As will be 
clear from the figure, the piston is reciprocated by a 
hand lever, the fulerum of which runs in horizontal 
guides cast on the cylinder. The fulcrum, it should 
be mentioned, is provided with rollers, and the 
arrangements are such that the maximum leverage 
is obtained towards the end of the down stroke, 
since the fulcrum has then moved up close to the 
axis of the cylinder. This compressor is made in 
two sizes, of which the piston displacements are 
1-15 cub. ft. and 2-04 cub. ft., respectively, when 
operated at 70 strokes per minute. With the 
smaller size, a pressure of 200 lb. per square inch 
can beobtained by one man, while in the larger size, 


the maximum pressure obtainable is 100 Ib. per 
square inch. 

Before leaving Messrs. Reavell's exhibit, reference 
should be made to the pneumatic tools for concrete 
breaking, &c.. of which examples are shown. Тһе 
design of pneumatic concrete breakers presents 
some difficult problems, owing to the severe condi- 
tions under which they are employed, coupled with 
the fact that their weight must be kept within 
reasonable limits if undue strain is not to be imposed 
upon the operator. In the John Bull " concrete 
breakers, formerly made by the Howard Pneumatic 
Engineering Company and now manufactured by 
Messrs. Reavell at their Ipswich works, it is claimed 
that the necessary strength and durability have 
been combined with comparatively low weight, 
efficiency and simplicity, and of these qualities 
the last mentioned will be apparent from the 
photograph and drawings reproduced іп Figs. 
99 to 34, on this page. Іп this tool, the handle is 
a single drop forging fitted with rubber grips and 
provided with a connection to suit either j-in. 
or j-in. hose. The air supply is controlled by 
a mushroom valve, operated by а trigger. and 
the air passes through this valve into a heavy 
forged valve chest bolted between the handle forging 
and the barrel. The valve, which is of & special 
steel, hardened and ground, works in a hardened 
renewable bush, in which the necessary ports are 
cut to allow the air to pass into the barrel for the 
working and return strokes of the piston. The 
latter, which it will be seen is of one diameter only, 
is of special steel, hardened and ground, and the 
barrel in which it works is hardened in the bore and 
ground to fine limits. Ап exhaust deflector, visible 
in Figs. 32 and 34, is fitted to the barrel, and is 
arranged so that it can be turned in any conven- 
ient direction. Тһе anvil block, on which the 
blow of the piston is first received, is of similar steel 
to that used for the piston, and is suitably heat- 
treated and ground. 
sleeve, which is hardened and ground in the bore 
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and spigoted on 
This is also a drop forging with a hardened һехаропа! 


emitted в certain amount of dust and 
attention was mainly centred upon the abolition of 
black smoke as the main cause of atmospheric 
pollution, 
which did not call 
theless, attempts were made to check the emission 
of grit, and a number of different methods and 
apparatus were tried, among which may be men- 
tioned intercepting baffes, 
and spray chambers. None of these has been found 
satisfactory in all respects, 
caught being often comparatively small. 


It works in a drop-forged 
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Кто. 34. 
Figs. 32 то 34. PNEUMATIC CoNcRETE BREAKER; MESSRS. REAVELL AND 


COMPANY, LIMITED. 


to the barrel and the nose-piece. 


bore to accommodate the end of the pick, which is 


held in position by a flexible yoke constructed of 
silico-manganese steel, heat-treated to withstand 
the shocks imposed upon it in operation. The 
standard pick for concrete breaking is of 14 in. 
hexagonal steel, 24 in. long, but various forms of 
tools can be provided for cutting asphalte, digging 
clay, tamping trenches, &c. 
without the pick, is 72 lb., and its 
also without the pick, is 23 in. 


The weight of the tool, 
overall length, 


that industrial chimneys 
grit, but 


It has long been known 


and grit was regarded as & lesser evil 
for special consideration. Never- 


large settling chambers, 
the amount of dust 


In recent years there has been a Bteady increase 


in the use of low-grade fuel for steam-raising pur. 
poses. This fuel, 


containing & high percentage of 
ash, produces consequently a large amount of dust 
and grit, which is discharged by the chimneys, and 
has accentuated this particular form of atmospheric 
pollution. This, together with the higher rate of 
combustion now being employed, have made i 
necessary to reconsider the question of grit emission, 
and in the Smoke Abatement Bill of 1926 the 
emission of dust and grit from industrial chimneys 
is specifically referred to and made a punishable 
offence. 

The firm of Davidson and Company, Limited, of 
Belfast, are showing examples of the Davideon 
flue-dust collector, which was first tried under 
actual working conditions at the Shoreditch power 
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house. It was found that the collector caught 


Over 400 of these collectors have already been 
supplied, and it is Claimed that they have an 
aggregate collecting capacity of well over 200,000 
tons of dust per annum. 
К... Davidson collector is made in three different 
e. the direct, shunt-pressure and shunt-suction 
ypes, all of which work on the same general 
principle of separation by centrifugal action. The 
of oe collector consists of a main casing 
es te shape, through the inlet of which the 
bulk of the dust-laden flue gases enters 
Y. Below the volute, a series of alter- 


кш gia follow а path represented by the 
Volute casing. Due to centrifugal 

x о аи particles, which, of course, are 
periphery of * Bases, are forced out against the 
9f the volute casing, and as the radius 


centr; the minimum radius. In addition to moving 
а = outwards, the dust is forced down- 
formation „4 ы 3 and partly by the conical 
the volute in е bottom of the casing, and leaves 
spiral С а downward direction, following a 
К Ше dust outlet at the bottom. Тһе 
of the ze ae form a 23 °з the centre 
e қ pass upwards through the 
— outlet, from Which they are led to the 


The 
two dem Pressure type of collector consists of 
' ^ Primary separator and a secondary 
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Fras, 49 anp 50. Роукв Press; Messrs. OLDFIELD AND SCHOFIELD COMPANY, LIMITED. 
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collector. The primary separator, of volute shape, 
can either be built round the chimney, as shown in 
Fig. 41, on Plate ХХУ, or arranged separately 
from the latter. The separating action in this 
portion of the apparatus is similar to that in the 
first part of the direct type, already described. At 
the point of minimum radius of the volute, a 
tangential vertical slot in the casing communicates 
with a pocket, from which a duct passes to the 
secondary collector. This is identical in form with 
the direct-type, and consists, as explained, of a 
smaller volute followed by a series of truncated 
cones of diminishing size, separated by cylindrical 
sections, and terminating in a dust receiver. The 
secondary collector can be clearly seen in Fig. 41, 
the smaller pipe at the top being the return trunk 
for the cleaned gases to the chimney. The installa- 
tion shown in this figure is at the Gouda power 
station, Holland, while Fig. 42, on Plate XXVI, 
shows a somewhat similar installation at the 
Stafford power station. The third installation, 
shown in Figs. 39 and 40, on Plate XXV. is at the 
Grove Road Station of the London Power Company. 
In this case, two shunt-pressure type collectors are 
installed on each chimney, and the different parts 
will be recognised without difficulty. 

The shunt-suction collector is similar to the shunt- 
pressure type, except that the primary separator is 
arranged on the inlet side of the induced-draught 
fan, and the shunt current, after being cleansed in 
the secondary collector, joins the main current 
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flowing into the fan suction inlet. The dust collec- 
tion, under actual working conditions, varies from 
0-4 per cent. to 13 per cent. of the total fuel fired, 
dependent upon the actual furnace conditions, 
amount of ash slagged down, and amount of dust 
deposited on baffles in flues and economisers, In 
power stations using coal of average quality, the 
percentage of dust caught to the total fuel fired is 
usually in the neighbourhood of 0-4 per cent. to 
0-6 per cent., but where the ash content in the fuel 
is high the percentage is higher. In boiler plants 
using coke breeze, the dust collected is often as much 
as 3 per cent. to 5 per cent., while in pulverised-fuel 
plants, though the variation is wider, 6:5 per cent. 
may be taken as an average figure, with coal having 
an ash content of 15 per cent. to 17 per cent, 

The Pulsometer Engineering Com ‚ Limi 
Nine Elms Ironwor У cadi А e MATE 
variety of pumping, refrigerating, and filtration 
plant. Practically all the pumps exhibited have 
been previously dealt with in our columns, Оп this 
occasion we may refer to two refrigerating plants 
which are shown. One, a steam-driven unit shown 
in Fig. 43, on Plate XXVI, is specially designed for 
installation on board ship, and can be supplied to 
operate on either the carbon-dioxide or ammonia 


machine is of the totally-enclosed type, and forced 
lubrication is employed throughout. Тће condenser 
constitutes the base of the unit, on which the com- 
bined crank case, together with the brine and water 
circulating pumps, are mounted, thus giving a very 
compact arrangement. Тће two pumps, which can be 
seen in the figure, the water-circulati pump being 
in front, are driven by eccentrics from an extension of 
the crankshaft. Both pumps are of the Pulsometer 
ring pattern described in ENGINEERING, on page 217 
of vol. cxv. АП working parts, with the excep- 
tion of the compressor piston, are lubricated by a 
plunger pump located inside the crank-case, and 
driven by another eccentric from the crankshaft. 
The compressor piston is lubricated with special 
oil from a hand pump mounted on the side of the 
cylinder, which is visible in the illustration. The 
delivery valves are located in the cylinder cover and 
the suction valves in the piston head, and both are 
fully exposed for inspection by taking off the cover. 
All valves are of forged steel, and are mounted in 
cages, so that in the event of fracture, the head 
cannot enter the space above the piston. The 
piston construction is of interest, pinch and bull 
rings being employed to avoid the necessity for 
springing the rings over the piston. 

The second compressor, shown in Fig. 44, on Plate 
XXVI, is belt driven, and operates on the ammonia 
system. It is of the enclosed, self-oiling, medium- 
speed type, and is particularly suitable for small 
cold stores and ice making. These machines are 
made as either twin or single-cylinder units, one 
of the former being shown in the illustration. The 
arrangement of the valves is similar to that of the 
steam-driven unit already described, and forged- 
steel valves, together with a pinch-ring piston 
assembly, are also employed in these machines. 
The cylinder bore and piston stroke are both 5 in. 

The filtration plant, which the firm are also show- 
ing, consists of a 7-ft. Torrent filter unit, which 
is particularly useful to manufacturers who make 
use of large quantities of stream or river water. 
The model exhibited, which is illustrated in Fig. 45, 
on Plate XXVI, is of cylindrical shape, but the 
same type of filter can be supplied in square or 
rectangular form where space is very restricted or 
the facilities for access to the site are such as to 
prevent the cylindrical type being installed. Тһе 
square or rectangular filters are built up from cast- 
iron plates, which can be passed through a narrow 
opening. Тһе filter is of the pressure type. Тһе 
unfiltered water enters at the top, through the 
branch shown on the left in the illustration, and 
after passing to the centre of the filter through a 
horizontal pipe, overflows from a bell mouth on 
to the filtering medium. Тһе latter is graded in 
the usual way, and is laid on a strainer plate 
mounted near to the bottom of the filter. After 
percolating through the filtering medium, the water 
is drawn off from the space below the strainer plate 
through a valve box. Тһе cleaning of the filter is 
effected by means of air agitation and a reverse flow 
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of filtered water. If there be sufficient pressure 
in the filtered-water main, this can be utilised for 
forcing the washing water through the filter, but 
otherwise it is necessary to install a centrifugal 
pump for this purpose. The air agitation is effected 
through a separate system of nozzles in the strainer 
plate, by means of which the air is equally dis- 
tributed over the whole area of the filter bed. The 
air nozzles being entirely separate from the strainers, 
it is possible to pass the air simultaneously with the 
reversed flow of water during the process of cleaning. 
The compressed-air main is carried above the filter 
to avoid any possibility of its becoming obstructed 
by water. After entering the casing, it is carried down 
to a point below the filtering medium by а central 
pipe. The filter is provided with a тапћоје door 
at the top, in the centre of which an air-escape valve 
ің located. А pressure gauge 18 fitted to show the 
loss of head in the filter, and this gauge shows when 
cleaning is necessary, 83 the accumulation of 
impurities in the filtering medium increases the 
pressure difference between the two sides. A water 
gauge is provided to show the level of water in 
the filter during cleaning operations. 

When dealing with the exhibits at the 1927 Fair, 
we described a hydraulic hot-plate press, shown by 
Messrs. Hollings and Guest, Limited, Thimble 
Mill Lane, Birmingham. This machine, of which a 
description will be found on page 196 of our 123rd 
volume, is again being shown, together with tyre 
and bundling presses, hydraulic pumps, valves 
and fittings. An entirely new exhibit shown by 
this firm is a series of positive-action rotary pumps. 
Sections through one of these pumps are given in 
Figs. 46 and 47, on Plate XXVI, from which it will 
be seen that they are of very neat and compact de- 
sign. The spindle, to which the central disc is keyed, 
is eccentric with the bore of the casing. Four slots 
are cut in the circumference of the disc, and these 
serve as guides for the plungers, or buckets. The 
latter are provided with a slotted hole at right angles 
to their longer axes, and a bolt, having the central 
portion squared, passes through these slots. The two 
ends of the bolt are carried in bushes in two outer 
discs, mounted on the covers concentrically with the 
bore of the casing. The three discs are held in 
contact by through bolts, as shown in the lower half 
of Fig. 47, а clearance hole being provided in the 
central disc to allow for the different centre of 
rotation. The inlet and exhaust passages in the 
casing are about the same width as the central 
disc, and the fluid being pumped is prevented from 
reaching the outer sides of the two outer dises by 
the contact of the buckets with the casing, oil 
grooves, shown in Fig. 47, rendering the seal more 
effective. 

Тһе action of the pump is generally similar (0 | 
others of the same type, but the design is the result 
of careful experimental work undertaken with the 
object of producing a pump with high efficiency 
and reliability. The pump is equally suitable for 
dealing with fluids of low or high viscosity, and can 
be used for water on the one hand, or such viscous 
fluids as tar or molasses on the other. A continuous 
delivery is, of course, obtained, while the power 
regulation is similar to that of a reciprocating pump 
of conventional design. The pumps can be supplied 
in non-ferrous metals for use with sea water or 
chemicals, and buckets of special design can be 
fitted to meet abnormal conditions. 

When using a hand barrow there are many 
occasions on which it becomes necessary to employ 
planks to prevent the wheel from sinking into clay 
or soft earth, but such a provision is claimed to be 
quite unnecessary when the work is done with an 
Oxford roadless barrow. These barrows, one of which 
is illustrated in Fig. 48, on Plate ХХУІ, are being 
shown on the stand of Messrs. John Allen and Sons 
(Oxford), Limited, Cowley, Oxford, and, as will be 
clear from the illustration, their special feature is 

the substitution of a short creeper track in place of 
the ordinary wheel. The plates constituting the 
tread of the track are formed so as to lock together 
when they reach a certain angle, with the result 
that the portion of the track below the wheels 
assumes the form of an arc of a circle about 10 ft. 
in diameter. The track, which is 34 in. wide, is of 
light but strong construction. It is self-cleaning, 
grit or small stones being automatically ejected 
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from the joints. The two arms carrying the wheel 
spindles are free to pivot on the central triangular 
brackets fixed to the barrow forks, so that the track 
accommodates itself to obstacles and to rough 
ground. It is stated that the effort required to 
push the barrow is appreciably less than that 
required for one of the ordinary type if the surface 
is at all soft. The barrowa can be supplied in 
either wood or sheet steel, and in various forms to 
auit different classes of work. 

Those who are particularly interested in press 

work are afforded an exceptional opportunity at 
the Fair for studying the latest developments, as 
the majority of the leading press makers are show- 
ing their machines in operation. Ап entirely new 
power press, designed by Mr. А. H. F. Perl, is 
shown on the stand of Messrs. Oldfield and Schofield 
Company, Limited, Boothtown, Halifax. This 
press, which is illustrated in Figs. 49 and 50, page 
223, has ап adjustable stroke, and is capable of ex- 
erting а pressure of 8 tons at a speed of 120 r.p.m., 
but other models embodying the same principle 
are available to suit different requirements. Ав will 
be clear from the figures, the die head is connected 
by a short link, with a ball joint at the bottom, to 
the shorter arm of a lever. The latter is pivoted at 
the top of the main frame, and the longer arm ex- 
tends backwards and is provided with a curved slot. 
The connecting rod from the main crank bifurcates 
at the top, and is pivoted on а block which can be 
locked in any desired position in the slot. The 
‘remainder of the machine follows normal practice, 
the drive being engaged by a clutch in the flywheel. 
The stroke of the ram is adjustable for any move- 
ment between 14 іп. and 2} in., the lowest position 
‘remaining the same at any setting. 
In the lowest position of the die head, the con- 
‘necting link is in line with the shorter arm of the 
lever, so that a toggle action is obtained, resulting 
in a slow and powerful pressure іп this position, 
with a period of dwell. The action is clearly brought 
out in the curve reproduced in Fig. 51, which 
shows the relation between the ram stroke and the 
revolution of the crank. From this curve, it will 
also be clear that the ram gradually slows down ав 
the draw becomes deeper. Іп addition to the feature 
mentioned, the mechanism enables the speed of 
draw to be varied by simply altering the stroke of 
the machine. ‘Tools can be designed without special 
attention to the stroke of the press, as the stroke can 
be readily and accurately adjusted to the most 
advantageous length when the machine is being set 
up. The press should prove particularly useful on 
continuous production work, as a group of machines 
can be set up, the stroke of each being readily 
adjusted to suit the particular operation which it 
ів designed to perform on the work. 

The range of exhibits which are being shown by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, of Trafford Park, Manchester, and Messrs. 
Metro-Vick Supplies, Limited, of London, 18 80 
large that we must ignore their domestic apparatus, 
lighting fittings and wireless equipment, and con- 
centrate on the more purely industrial devices. 
These include examples of various types of electric 
motors. Among these the wound-rotor alternating- 
current motor, illustrated in Figs. 52 to 54, on 
Plate XXVII, may be mentioned. Тһе particular 
motor shown in these illustrations is designed for 
use on а 440-volt, 50-period, three-phase circuit, 
and is of the enclosed ventilated slip-ring type. 
It has an output of 12 h.p. and runs at 960 r.p.m. 
As will be seen, it is fitted with flame-proof brush- 
gear and ball and roller bearings. The latter feature 
is an interesting development, especially as the 
bearings can be dismantled and re-assembled 
without disturbing the press fit. Jt is claimed 
that the facility thus given in regard to inspec- 
tion and cleaning brings the advantages of ball 
and roller bearings within the reach of all users, 
since the necessity for skilled labour in refitting 
is avoided. А further feature of interest in the 
design of these motors is the use of a standard 
system of end brackets. "These can be adapted or 
converted to any desired type of enclosure and 
ventilation system. Ball bearings are also used 
on the U-type motors shown. These are being 
employed for a number of industrial purposes, 
the repulsion type being specially suitable for such 
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refrigerators, &c., in which a high 
torque is required for starting under load. А motor 
of similar type, but with an output as low as 
d h. p., is also made for use in connection with 
recording tape machines, dentists’ drills, and other 
similar work. 

In our account of the Fair last year, we gave an 
account of a semi-portable welding unit, which this 
frm were then exhibiting. On this occasion, the 
set shown is of the portable single-operator 

ttern. This new set, which is illustrated in 
Fig. 55, on Plate XXVII, consists of а 175-ampere, 
25/80-volt, self-stabilising generator which is driven 
by a suitable motor, the two machines being mounted 
in one casing to which the necessary control gear 
is also fixed. The whole unit is only 51 in. long 
by 34 in. wide by 39 in. high, and weighs 1,400 Ib. 
It is carried on а small truck, so that it ів very 
portable and can be used for work where the space 
is small or cramped. Тһе generator bas the same 
characteristics as those of the other Metropolitan- 
Vickers welders. 

The electric generator in which the magnetic 
system consists of а permanent magnet, after being 
much used in earlier years and then suffering & 
period of eclipse, is now very widely employed on 
magnetos of all kinds. Its application is likely 
still further to widen as the demand for wireless- 
transmitting apparatus grows. The advantages 
obtained by the use of permanent magnets in 
small electrical machines are numerous. For in- 
stance, the entire absence of field windings not 
only tends to reduce the risk of breakdown but 
makes it possible to increase the efficiency. The 
use of a permanent field also enables the design to 
be made much more compact than in the usual 
wound-field machine. A number of examples of 
magneto-electric generators made for such purposes 
as battery chargers, electrically-operated tacho- 
meters and the supply of power to wireless sets are 
to be found on the stand of Messrs. The M-L Magneto 
Syndicate, Limited, of Victoria Works, Coventry. 
The type E machine, illustrated in Figs. 56 to 58, on 
Plate XXVII, has been designed to meet the demand 
for а unit which will supply а considerable plate 
current at a fairly high voltage and is thus suit- 
able, among other things, for operating the gramo- 
phone amplifiers. and band-repeater equipments 
which are now in common use. These machines 
have been developed as the result of the firm's ех- 
perience in incorporating cobalt steels in ignition 
magnetos. In the original machines, which were in- 
troduced some three or four years ago under the 
name of anode converters, ignition magneto frames 
were used, and they were primarily intended 
for supplying current {о the valves of ordinary 
wireless-receiving sets. These machines were 
mounted in aluminium boxes to provide electro- 
magnetic and electrostatic shielding and to cut off 
noise. The current generated was passed through à 
smoothing circuit. The new machine is of the 
same general type and can be supplied in a number 
of forms ; for instance, to take direct current from 
a convenient source and to supply high-tension 
current or as a plain, high-tension generator driven 
by any suitable motor. A third alternative is to 
employ the apparatus as а dual-purpose machine 
furnishing both high- and low-tension current simul- 
taneously, the former feeding the plate circuits and 
the latter the filaments. In this case, the machine 
is also motor driven. The output of the machine 
illustrated in Figs. 56 to 58, which is the largest 8176 
but one, is about 100 to 120 watts, at any voltage 
up to 600, and has been used to operate the trans- 
mitting sets on Sir Wilfred Grenfell's Labrador 
stations. The same equipment is easily adaptable 
to reception and public address work, as it can 
be wound for running from a 12-volt supply. . 

The vertical cold-starting, heavy-fuel-oil engine; 
recently introduced by Messrs! Davey, Paxman 31 
Company, Limited, Colchester, after two years of 
testing and developments, shows that steam- engine 
practice can be combined with internal- combustion 
engine performance with very satisfactory results. 
Of this engine, which is exhibited in the form of 
a six-cylinder unit at the Fair, we give various 
illustrations in Figs. 59 to 72, on Plate XXVIII, and 
on page 225. 

The cycle adopted in the engine is the four-stroke 
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| ; Blackstone engine, and, 
for the exhaust valve, the 
Paxman - Lentz quick - 
acting valve, employed so 
successfully on the steam 
engine. А first general 
comment which may be 
made on the engine is 
that it is designed on the 
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from Fig. 59, the two 
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evlinders and columns ђе- 
ing identical. In Fig. 63, 
a three-cvlinder engine is 
shown. and in Fig. 69 а 
sx-cvlinder one. This 
system permits of the 
fullest use of jigs, thus 
ensuring both accuracy 
and economy in produc- 
tion. and, by having only 
seven different sizes о! 
cvlinders, the engine may 
5o assembled in no less 
than 32 different sizes, giving normal brake horse- 
powers ranging from 25 to 900. 

The cylinder casing is of simple and symmetrical 
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Та airless injection, and two already well-known 
= bis have been modified and embodied in the 
е system. These are the spring-injection gear, 
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crank chamber is liberally provided 
At the front and back these are 
at the sides they are 
the double purpose 


design and the 


splash covers, of aluminium, 

made with louvres and serve 
of ventilation and of affording access to the main 
bearing caps. Тһе bearings themselves, which are 
of the round- backed pattern, can be readily removed 
both top and bottom halves, without disturbing 
the crankshaft. The casing is coupled to the bed- 
plate by fitted bolts, and, at the top end, carries long 
studs, shown in Fig. 72, by which the head is held 
down, this, in turn holding the liner in place. 
The collar of the liner is held on to the casing on an 
efficient joint, and water-tightness is ensured at the 
bottom by rubber rings. Тһе liner is free to expand 
longitudinally. The joint between the liner and 
the cylinder head is a metal to metal one, in а ground 
groove in the former. 

The cooling-water passages between the cylinder 
head and casing are in the form of nipples fitted with 
rubber rings which prevent any leakage of water 
into the combustion chamber. The exhaust port 
is well water-jacketed, ав is the cylinder head 
generally. As shown in Figs. 61 and 62, the injector 
block with the entire spring-injection device, is 
separate from the cylinder head and may be detached 
by removing three nuts. Similarly, the complete 
unit comprising the air passage, inlet valve and lever, 
as shown in Fig. 70, can be removed by unscrewing 
four nuts. Special attention has been paid to acces- 
sibility in the design, and interchangeability and 
accuracy have been secured by the use of special jigs 


| and limit gauges, so that adjustment is reduced to а 


minimum. An example of the special appliances used 
is in the centring of the cylinders over Ше crankshaft. 
Here a dummy piston with a prolongation fitting 
accurately between the crank webs is employed to 
locate the cylinder casting during erection in lieu 
of the more customary centres. 

The pistons are of great length and have ample 
skirts. They have nine narrow Ramsbottom-type 
rings at the top, and a scraper ring at the bottom 
of the skirt. The gudgeon pins are a driving fit in 
the pistons, which are ground after they are fitted. 
As will be seen in Fig. 59, these pins are both 
locked and keyed in the pistons, but the fact 
that they are hollow cannot be seen. Lubricating 
oil is picked up in them and conveyed by holes 
to the small end of the connecting rod, which has 
adjustable bearings of phosphor-bronze. The con- 
necting rod has a big end of the marine type with 
white-metal-lined bearings lubricated by centrifugal 
oilers on the crankshaft. The main bearings are 
ring-oiled. The bedplate is closed in way of the 
crank pits and has an external oil channel all 
round, to prevent oil from reaching the foundations 

We may now refer to the details of the valve mecha- 
nism. Due to the adoption of the Blackstone spring- 
injection device, the fuel pump, valves and pipes 
are subjected to a low pressure only, viz., about 15 Ib. 
per square inch. These parts are, therefore, rela- 
tively simple in design, and the fuel pumps, of 
which there is one to each cylinder, are easily corre- 
lated with the governor without putting a heavy 
load on the latter, thus making for sensitiveness. 
This arrangement is shown in detail in Figs. 64, 
65 and 66. The governor is mounted on a continua- 
tion of the vertical shaft by which the camshaft is 
operated, and the fuel pumps are given their dis- 
charge stroke by a bell-crank lever actuated by 
eccentrics on a small secondary shaft driven by 
spring gearing from the camshaft. The suction 
stroke, on the length of which the amount of fuel 
delivered to the cylinder depends, is produced by 
the spring shown in Fig. 64, but the length is 
determined by the plunger coming into contact with 
the wedge in line with it. This wedge is capable 
of vertical movement under the control of the 
governor through ordinary lever mechanism, a rise 
of the rotating mass, through an increase of speed, 
depressing the wedge and therefore shortening the 
stroke of the pump plunger, in this way decreasing 
the quantity of oil delivered. 

Each pump has an independent wedge which 
permits of individual adjustment, though simul- 
taneous motion is given to all of them by the 
link and lever system, shown іп the above-mentioned 
figures and more clearly seen in Fig. 68, which 
is a view of the governing system of the six- 
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cylinder engine. Тһе governor is of the centrifugal 
spring-loaded enclosed type, and is continuously 
lubricated. The speed may be altered while the 
engine is running, and from full load to no load, 
or vice versa, the range of control lies within 
3 per cent. permanent variation, with a 6 per cent. 
momentary variation. 

The spring-injection device is shown in Figs. 
61 and 62. It differs from the well-known Black- 
stone design only in some minor points. The 
fuel oil is delivered in measured quantity to the 
fuel chamber. "There it is subjected to а pressure 
of about 1,000 lb. per square inch from the 
compression of а spring on the injector plunger 
set up by the movement of the injector lever. 
Fig. 61 shows the gear when the charge of oil 
has just been received in the fuel chamber and 
has pushed out the injector plunger and the main 
spring and cap. Тһе fuel valve is held down 
direetly by an internal spring on its spindle and 
indirectly by an external one acting through a 
bell-crank lever. The relation of the injector 
lever to the camshaft is shown in Fig. 60. Іп 
Fig. 61, its end is clear of the main spring caps. 
In Fig. 62 it is in contact with the cap, and has 
forced in the spring-loaded injector plunger, 
closing the non-return valves and putting the 
oil under pressure. А fraction of a second later 
than this contact, а projection on the end of the 
injector lever, by depressing the external spring 
on the bell-crank system, relieves the injector 
valve of sufficient of the closing pressure to allow 
it to lift. Тһе oil is then discharged under constant 
pressure through the fine holes in the valve nozzle 
into the conical combustion space of the cylinder 
head. This action is, of course, quite independent 
of the load under which the engine may be 
working. Тһе valve closes immediately the 
pressure on the oil falls. 

The exhaust valve and its operating gear are 
shown in Fig. 67. Its cardinal feature is that 
the ordinary cam, which is usually extremely 
noisy in action, has been abandoned and its 
place taken by а rocking cam operated by 
an eccentric on the camshaft. The valve itself, 
the spindle of which is protected by a sleeve in 
the exhaust port, is attached to a cylindrical 
block sliding in a guide by а screwed portion on 
the spindle locked with а nut. Тһе guide is formed 
in а bracket which carries the rocking cam. Тһе 
block is forked at its outer end, and is fitted with 
a pin carrying steel rollers and having ends 
projecting beyond the bracket at the side. Two 
light springs, the tension of which is adjustable, 
ате anchored to the bracket at one end, and, at the 
other end, hooked on to the pin. This arrangement 
keeps the valve closed, and is shown in Fig. 60. 
The rocking cam bears upon the roller and is so 
shaped that, on first contact with it, a rolling 
motion only is given, which eventually eases the 
valve from ita seat. The profile for the subsequent 
motion is so designed that the valve is opened 
almost instantaneously and held open. The 
reversal of the cam causes a very rapid closing, 
followed by & silent and shockless seating of the 
valve. The rocking cam dips into an oil-bath 
on its return stroke, and so keeps the mechanism 
lubricated. The valve may be removed through 
the opening for the inlet valve, as may be gathered 
from Fig. 71. 

Messrs. Fielding and Platt, Limited, Atlas Works, 
Gloucester, are showing two semi-Diesel engines 
of their latest design, in which the special feature 
is the provision of а dual combustion chamber, 
enabling the engines to give off their rated powers 
at low pressures. Owing to the turbulent effect 
produced by the dual chamber, it is not necessary 
to ensure а very fine oil spray to obtain complete 
combustion. One of the engines exhibited is shown 
in Fig. 73, on Plate XXIX. Тһе rated output is 
55 brake horse-power, working load, and 60 brake 
horse-power, test load, but the engine will carry an 
overload of 65 brake horse-power for 30 minutes 
without difficulty. 

The oil is injected by а plunger pump actuated 
by а cam on the side shaft. Тһе end of the plunger 
is drilled longitudinally and transversely to form 
а piston valve, the opening of the ports being 
regulated by the movement of a concentric outer 
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The latter is of the 


is exceptionally simple, the nozzle being provided | normal spring-loaded type, and is driven by means 


with a single central hole. А non-return valve is 
fitted between the pump and the atomiser. Ав 
regards the main working parts of the engine, the 
piston 18 of cast-iron and the crank and connecting 
rod are machined from solid forgings. The crank 
is machined all over and is fitted with balance- 
weights. Тһе big-end bearings are of the marine 
type, while the small end is fitted with an adjustable 
gunmetal bearing. The valves are of the usual 
mushroom type, and are of large area. Тһе exhaust 
valve is fitted with a renewable guide, with separate 
lubrication. 'The inlet valve is of mild steel, and 
seats in а cast.iron housing located above the 
exhaust valve. Тһе camshaft is driven from the 
crankshaft through spiral gearing. the latter being 
totally enclosed, as shown in the illustration. Тһе 
shaft is carried in three long bearings bushed with 
gunmetal. The lubricator, which can be seen in 
the figure near to the centre of the engine, is driven 
by an eccentric on the camshaft. This lubricator 
supplies oil to the piston in the usual way. Тһе 
main crankshaft bearings are fitted with ring oilers, 
feeding from wells cast in the engine bed, and the 
crank-pin is lubricated by means of a centrifugal 
oiling ring bolted to the crankshaft and conveying 
the oil to the bearing by means of a hole drilled 
іп Ше crank- web. The gudgeon-pin is lubricated by 
means of a wiper fitted on the piston. The engine 
is fitted with a single flywheel, which is made 
especially heavy if the unit is to be coupled to an 
electric generator. The fuel consumption on crude 
oil is in the neighbourhood of 0-42 lb. per brake 
horse-power per hour. 

The firm of Messrs. Robey and Company, 
Limited, Globe Works, Lincoln, have had a very 
extensive experience in the construction of both 
steam and oil engines, and particular interest there- 
fore attaches to their latest crude-oil engine, which 
has several features usually only found in steam 
practice. It may be mentioned, in particular, that 
the valve gear is operated by an eccentric in place 
of the more usual cam, and that the rocker gear is 
totally enclosed, these features producing exception- 
ally quiet running. The engine exhibited at the 
Fair is of the horizontal type, as shown in Fig. 74, 
on Plate XXIX, and solid injection is employed. 

The main frame is a single-piece casting, with the 
side pieces of box section, and supports the cylinder 
along its entire length. It will be noticed from the 
illustration that the top of the frame between the 
crankshaft and the cylinder is well above the 
centre line of the latter, thus ensuring great rigidity. 
The cylinder liner is a separate casting of close- 
grained cast iron, and is secured in such a way as to 
allow of freeexpansion. The crankshaft is machined 
from a forging, and is fitted with separate balance 
weights. Ап outside bearing, not visible in the 
figure, is provided beyond the flywheel. The 
cylinder head is detachable, and is symmetrical 
about the vertical centre line. There are по 
ties between the walls of the jacket and of the gas 
passages, so that temperature stresses should be 
reduced to a minimum. An unusual feature is 
that the cover plate is of steel, instead of cast iron. 
The valves are mounted in cages, and are operated 
through totally-enclosed rocker arms. The cases 
containing the rocker gear for the inlet and exhaust 
valves, above and below the cylinder, respectively. 
can be seen in Fig. 74. Тһе drive for the rockers 
is taken from an eccentric mounted on the cam- 
shaft, as already mentioned. Тһе eccentric sheave 
is clearly visible in the illustration. A further 
point of special interest is that the inlet-valve 
seating is formed on a sliding sleeve, normally held 
down by a strong spring. Should the pressure in 
the combustion chamber become excessive, however, 
this sleeve lifts and presents a large opening for the 
escape of gas. 

The piston is of cast iron, ground on the outside 
and in the ring grooves, while the connecting rod 
is a solid-steel forging of circular section. Both 
the big-end and small-end bearings are adjustable. 
The big-end shells are made from semi-steel, and 
have linings of anti-friction metal, while the small- 
end bearings are of phosphor-bronze. The fuel 
pump is of the usual plunger type, the stroke 
being regulated by a sliding-roller mechanism con- 
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of a silent chain and spiral gears from the camshaft. 
Both the chain and gears run in oil. The main and 
camshaft bearings are lubricated by oil rings. The 
piston is supplied with oil from а mechanical 
lubricator, as shown, while a centrifugal oiling 
ring is fitted for supplying the big-end bearing. 
The small-end bearing is wiper lubricated. The 
engine is fitted with compressed -air starting gear‘ 
and a cast-iron heater, visible in the illustration, 
is fitted to the exhaust pipe for running on highly 
viscous oils. 

Messrs. Robert Boby, Limited, St. Andrew’s 
Works, Bury St. Edmunds, are exhibiting refriger- 
ators of both the automatic and non-automatic 
types, of which those illustrated in Figs. 75 and 76, 
on Plate XXIX, may be regarded as typical. Тһе 
automatic unit, shown in Fig. 76, ia driven by a 
l-h.p. motor, either direct current or alternating 
current, as may be required. The motor runs at 
1,500 r.p.m. and drives the compressor through a 
6 to 1 reduction gearing. Тһе latter consists of 
skew pinions, totally enclosed and running in oil. 
The compressor is of the twin-cylinder type, and is 
provided with а high-pressure cut-out, operated 
by a Mercoid switch in the refrigerator cabinet. 
The set can be supplied either for water or air 
cooling, and а thermostat temperature regulator 
is fitted in either case. The compressor valves are 
in cages and can readily be withdrawn for inspec- 
tion ; the expansion valve is of the automatic type. 
The set can be supplied with an automatic switch 
if required, which switches on a fan in the cold 
chamber when the machine stops. The unit 
operates on sulphur dioxide. 

The second compressor, illustrated in Fig. 78, 
is of the non-automatic type, running on ammonia 
gas. The compressor cylinder has a bore of 4 in. 
and a stroke of 6 in., and the unit is single-acting, 
with а trunk piston. Тһе suction valves аге 
mounted in the piston, and the delivery valves in 
the cylinder-head, and all valves are readily ассев- 
sible by removing Ше latter. There are no pipe 
joints to be broken in order to inspect the valves. 
As will be seen from the illustration, the hand 
wheels on the control-valve spindles overlap, thus 
forming a simple safety device, since the lower wheel, 
controlling the delivery valve, must of necessity 
be opened first. Тһе working valves are in cages, 
so that should one of them break, the head cannot 
fall and foul the piston. Тһе cage for the suction 
valve is held on to its seating by a strong spring, 
providing a safety device in case of excessive pressure 
above the piston. Careful attention has been given 
to accessibility and ease of maintenance throughout 
the unit. The packing gland on the crankshaft 18 
tightened up by the hand wheel shown instead of 
by the more usual method. Suction lubrication 18 
employed throughout, the lubricator being visible 
in the illustration mounted on the crankcase end 
cover. Тһе machine is of 3-ton capacity, and is 
suitable for а good-sized butcher's plant, or for 
ice or ice-cream manufacture. 


(To be continued.) 


TRIAL Тар or THE M.S. “Kina Jonw."—After 
running satisfactory trials, the single-screw motor 
cargo vessel King John was handed over to her owners 2 
Thursday, February 16. A brief description of the vessel, 
which is the fourth of the nine motor vessels order 
from Messrs. Harland and Wolff, Limited, by 55 
King Line, Limited, will be found in our issue 0 
January 30 last, on page 30. 


Hich-Pressure BOILER PLANT гов BILLINGHAM.—ln 
our issue of September 24, 1926, page 351, we деер 
in detail the boilers and pulverised-fuel plant erect 
by International Combustion, Limited, London, at the 
Billingham works of Synthetic Ammonia and Nitrates. 
Limited. The same contractors have now received ал 
order for a further extension, in which steam will be 
generated at 800 lb. per square inch апа su rheated bi 
840 deg. Е. There will be six boilers, each capable 0 
generating 269,000 lb. of steam per hour. The boilers 
will have no riveted joints, solid forgings or 1 
tubing being used throughout. The tubes will be 
arranged vertically, and every wall of the combustion 
chamber is to be water cooled. Owing to Ше develo - 
ment ог а new type of burner, it has been found possib e 
to effect а substantial reduction in the size of comburi 
chamber hitherto required. Тһе coal-handling plan 
will have a capacity of 3,800 tons afday. 
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is important that the method selected should have as 
sound а basis as possible. It is understood that motor 
propulsion is under consideration for one of the pro- 
jected large Atlantic liners, and one can hardly imagine 
that those responsible will be content to apply the 
Schlick constant derived from one of the present 
liners, implicitly neglecting all variations in weight 
distribution, and in structural arrangement (except 
аз shown оп the midship section) as compared with the 
basis ship. 

It may be of interest to mention that the actual time 
taken in calculating the frequency by the method pro- 
posed in the paper does not exceed an hour or two, 
once the weight and moment of inertia curves have 
been obtained. Тһе former has in any case to be 
obtained, if longitudinal strength calculations are to 
be performed, as will presumably be done for а vessel 
of large size, and the determination of the latter is also 
& comparatively short process. 

Yours, &c., 
J. Lockwoop Tay tor. 

Rossend Castle, Burntisland, Fife. 

Feb. 18, 1928. 


NOTICES OF MEETINGS. 


— 


LETTERS TO THE EDITOR. 
SCIENCE AND ENGINEERING. 


To THE EDITOR ок ENGINEERING. 


Sig, —I have just seen the leading article of your 
issue of February 10, in which you refer to а state- 
ment said to have been made by me in my Christmas 
lectures at the Royal Institution. The statement 
certainly does not convey the point which I wished to 
make in the lecture. Whether, as is quite possible, 
I am myself to blame for the wrong impression I 
cannot say, as unfortunately I am unable to remember 
sufficiently well my exact words on &n occasion some 
weeks old. Ав, however, the phrase which you quote 
does not, in any case, represent my actual opinion, and 
as it would seem to argue in me a lack of appreciation 
of the achievements of great engineers which I am 
very far from feeling, you will, perhaps, allow me to 
express what I was then trying, however unsuccess- 
fully, to convey. 

One of my objects in these lectures to youngsters 
was to show how certain simple physical and mechanical 
principles underlie the construction of all successful 
aped E „ pss VV OLD CENTRALIANS' ANNUAL DINNER. —The annual 

, / / of tho Old Contraliana, the old students’ associé: 
1 drew Attention, to achievements which have been оол of the City and Guilds Engineering Coliope, Imperial 
attained by physical modes of attack. It was far College of Science, London, will be held at the Imperial 
from my wish to suggest that the use of mathematical | College Union, Prince Consort-road, London, S.W.7, 
and physical methods is the prerogative of the physicist. | on March 2 next, at 7.15 for 7.30 p.m. Full particulars 
No one with the slightest acquaintance with the work | may be obtained from the honorary secretary, Mr. W. F, 
of, вау, W. J. М. Rankine, Osborne Reynolds, or Sir | Simonson, 7, Belmont-grove, Lewisham, London, S.E.13. 


Cbarles Parsons can reasonably be supposed to have 


IxsTrTUTION OF PROFESSIONAL CIVIL SERVANTS.— 
To-night, 5.30 p.m., Central Hall, Westminster, ЗЫ 
Lecture: ‘ Admiralty Floating Docks," by Mr. 8. V. 


Goodall. 

INSTITUTION оғ MECHANICAL ENGINEERS.—To-night, 
7 p.m. Storey’s-gate, S. W. I. Informal Meeting. 
Exhibition of Industrial Kinematograph Films. Glasgow 
and West of Scotland Branch: Thursday, March 1, 
7.30 p.m., Royal Technical College, Glasgow. The 
Spinning of а Cotton Thread and the Machinery Used, 
by Mr. W. Watson. 

INSTITUTION or Рворосттом ENGINEERS.—To-night, 
7.30 p.m., Society of Motor Manufacturers and Traders, 
Limited, 83, Pall Mall S. W. IJ. Modern American 
Practice in Machining with Special Reference to Broach- 
ing and Honing," by Mr. J. G. Young. 

INSTITUTION OF ENGINEERING IxsPECTION.—To-night, 
7.80 p.m., Royal Society of Arte, John.street, Adelphi, 
W.C.2. “Тһе Inspection of Public Service Vehicles," 
by Major R. V. C. Brook. 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 7.30 

.m., 39, Victoria-street, S.W.1. “Тһе AE of 

lectro-chemical Deposits of Metals to Engineering," 
by Mr. С. Н. Faris. Friday, March 2, 7.30 p.m. “ Some 
Notes on а Recent Visit to the United States of America,” 
by Mr. A. Abbey. 

INSTITUTE OF BRITISH FOUNDRYMEN: Newcastle and 
District Branch.—Saturday, February 25, 6.15 p.m., 
Neville Hall, Newcastle-on-Tyne. “А Talk on Cylinder 
Iron,” by Mr. F. J. Cook. Birmingham, Coventry and 
West Midlands Branch: Saturday, February 26, 6.30 
p.m., Engineers’ Club, Waterloo-street, Birmingham. 
" Some Foundry Considerations of Moulding Sand," 
by Mr. A. Logan. London Branch: Thursday, March 1, 
8 p.m., Engineers' Club, Coventry.street, W.1. “А 
Talk on Cylinder Metal," by Mr. F. J. Cook. 


INSTITUTION OF ELECTRICAL ENGINEERS: North 
Eastern Centre. Monday, February 27, 7 p.m., Armstrong 
College, Newcastle-on-Tyne. “Тһе Domestic Applica- 
tions of Electricity," by Mr. A. J. Milne and Mr. К. Н. 
Rawll. “ Modern Electric Wiring: Particularly as 
Applied to Small Houses," by Mr. D. S. Munro. South 
Midland Centre: Wednesday, February 29, 7 
The University, Edmund street, Birmingham. 
Transatlantic Telephone Circuit," by Mr. Е.Н. Shaugh- 
nessy. London: Thursday, March 1, 6 p.m., Victoria- 
embankment, W.C.2. Faraday Lecture: Electricity in 
the Service of Man," by Dr. 8. Z. de Ferranti. 


RovaAL Society oF Актз. -Мопдау, February 27, 
8 pm John-street, Adelphi, W.C.2. Cantor Lecture: 
“ Fatigue Phenomena, with Special Reference to Single 
Crystals ” (Lecture III), by Dr. Н. J. Gough. 


SHEFFIELD METALLURGICAL SocrETy.— Tuesday, Feb- 
ruary 28, 7.30 p.m., 198, West-street, Sheffield. ““ Prac- 
tical Steam Measurement," by Mr. Н. C. Armstrong. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Tues- 
day, February 28, 8.30 p.m., Royal Society of Arts, 
John-street, Adelphi, W.C.2. “ Flame Characteristics 
of Pinking and Non-Pinking Fuels," by Prof. В. V. 
Wheeler and Dr. С. В, Maxwell. 


LIVERPOOL ENGINEERING SoctETY.— Wednesday, Feb- 
ruary 29, 6 p.m., 9, The Temple, Dale-street, Liverpool 
„The Chain as a Medium of Power Transmission,” by 
Mr. R. Coulson. 


INSTITUTION OF CIVIL ENGINEERS: Manchester and 
District Assoctation.—Wednesday, February 29, 6.45 p.m., 
Manchester Literary and Philosophical Society, 36, 
George-strect, Manchester. The Design of Road Slabs 
and Foundations," by Mr. С. L. Goulden. 


BELFAST ASSOCIATION OF ENGINEERS,—Wednesday, 
February 29, 7.30 p.m., Municipal College of Technology, 
Belfast. Properties and Practical Use of Stainless 
Steel," by Mr. H. Brearley. 


ROYAL AERONAUTICAL Socitety.—Thursday, March 1, 
6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. “ Experiences on the Cairo- Baghdad Аш Mail,“ 
by Wing-Commander R. M. Hill. 


Ном, ASSOCIATION OF ENOINEERS. Saturday, March 3, 
7.15 p.m., Technical College, Park.street, Hull. Theory 
and Practice in the Engine and Boiler Rooms," by 
Mr. A. W. Purchas. 


. ; А : , LAUNCH OF THE S.S. “ Свугом Вог-Вот,"'—'Тће 
wished ш imply that. I cited Mr. Michell’s work on first vessel to be built for the new company formed to 
lubrication as ап example of the success of the mathe- carry out deep-sea fishing in Ceylon waters, and known 
matical and physical method of attacking engineering | as the Ceylon Fisheries, Limited, of Colombo, Ceylon, 
problems, as contrasted with the empirical methods of | was successfully launched on Wednesday, February 8, 
the self-styled “ practical" engineer. I had, and have, | by Messrs. Cochrane and Sons, Limited, Ouse Ship- 
no desire to disparage any kind of engineering achieve-| building Yard, Selby. Тһе vessel, which has been 
ment, but I consider that the value of the scientific j а и ци E ! 
А . Р : , 43 ге , 
ааа сыч 5 18 оса „ 23 ft. 6 in. на depth, 12 ft. 6 in. An insulated and 
en 18 рагасшагу important that the younger | refrigerated fish hold is provided, with а CO, refrigeration 
generation shall be brought up to realise the important plant supplied by Messrs. J. апа E. Hall, Limited, of 
part which physics (not physicists) plays in engineering. | Dartford. Тһе propelling machinery, which із being 
In my last lecture I specifically urged upon all young | constructed Бу Meere C. D. Holmes and Company, 
people who wanted to be engineers the necessity of Limited, of Hull, will consist of а set of triple-expansion 
studying mathematics and physics. I even ventured|9ngines having cylinders 12jin., 21}-in. and 35-іп. 
to suggest that too much stress was occasionally laid in са 50 5 stroke of 24 in., working at a normal 
ђу the heads of engineering concerns upon shop experi- R 
ence, which сап be acquired comparatively easily at 
any time, and not enough upon the sound basis of 
physics which is only acquired in youth. 18 is possible 
that I may be attacked for expressing this view, but, 
if this come to pass, I shall be suffering for an opinion 
which I hold, and not for one attributed to me by a mis- 
understanding of which I myself have possibly been the 
unwilling cause. 
I am, Dear Sir, 
Yours very truly, 
E. М. пл C. ANDRADE. 


.m., 
Phe 


TENDERS.—We have received from the Department of 
Overseas Trade, 35, Old Queen.street, London, S. W. I, 
particulars of tenders invited by various bodies in the 
British Possessions and in foreign countries. Further 
details and information relating to these may be obtained 
on application to the department at the above address, 
the reference number given below being quoted in each 
case :—Specifications have been received from Bogota 
relating to a call for tenders by the Colombian Ministry of 
Public Works for supplies for various undertakings under 
its charge. The required material includes the following : 
—15 lighters for the transport of piles, &c., 35-ft. piles to 
cover a length of 606 metres; three motor-driven and three 
hand-operated concrete mixers; 518 steel barrows; 1,800 
barrels of Portland cement; seven tip lorries; four 
petrol locomotives ; 20 side-tipping trucks; one metal 
bridge with span of 18 m., two scarifiers and a road- 
roller. The closing dates vary from March 20 to April 16, 
and local representation is in all cases essential. (Ref. 
Хо. С.Х. 2658).--Тһе Municipality of Koono is inviting 
tenders for the supply of passenger omnibuses, (Ref. 
Хо. А.Х. 5929).—The Ministry of Public Works, Egypt, 
is inviting tenders in connection with the drainage of 
Kafr el Zayat for the supply, laying, jointing and testing 
of a cast-iron main about 3,200 m. long, with all acces- 
sories, Tenders to reach Cairo by March 3. Local 
representation is essential. (Ref. No. А.Х. 5945.) 


The Royal Institution, 
21, Albemarle-street, London, W.1. 
February 17, 1928. 


VIBRATION ON SHIPS. 


To THE Котов оғ ENGINEERING. 
_ SI,—With regard to your leader in this week's 
issue on the above subject, in which reference is made 
to my recent paper before the North-East Coast 
Institution, there are one or two points on which I 
should like to comment, and I will take these in the 
reverse order. 


First, wi | : А аа PERSONAL.—Mr. Charles L. Mason, lately divisional 
limit oe 5 В 1 1 5 psi 5 оо а 1 carriage and wagon superintendent of the London 
I do not ct T" , ODvious Irom the paper that! Midland and Scottish Railway, has been appointed а 
of actually share the view, which I quote, to the | director of Messrs. Cammell Laird and Company, Limited, 

ect that the substitution of this material for ordinary | and managing director of their Sheffield and Penistone 


mild steel, with the consequent reduction in scantlings, | works.—It is reported that Messrs. Black and Decker, 
is necessarily disadvantageous from the vibration | Limited, Astor House, Aldwych, London, W.C.2, have 
acquired the factories, land and all assets of the Van 


point of view, as this must depend on whether it is 

desired | : Dorn Electric Tool Company, Cleveland, Ohio. There 

view 2 ibas о dn 4 а will be no change іп personnel or general activities of the 

Substitution i в, synchronism. о Пе е е | two organisations.—Messrs. Leeds, Tozzer and Company 

a woul 18, Of course, to reduce the frequency, | Inc., 75, West-street, New York City, have been ap- 
would probably be desirable in the larger class of pointed sales representative for the Thew Shovel Com- 


5 but it would not be safe to argue from Ше | рапу, of Lorain, Ohio, and tho Universal Crane Company, 
reedom from vibration of the Saturnia that the of Elyria, Ohio, for the Eastern Railways of the United 
States. Mr. Н. H. Broughton, 33, Henrietta-street, 


specia | - А 
rites e pee г шанды ы Strand, London, W.C.2, has been appointed agent, 
he figure of 15 А nud а for the British Empire, by Ше Brünner Turbine and 
the effect { BET rent: mentioned in the paper as Equipment Company (Erste Briinner M-F-G), Brno, 
is that d a longitudinal. framing on the frequency | Czechoslovakia. Mr. Broughton will continue to practise 
derived by calculation in a particular case, Биё | аз а consulting engineer.—Messrs. Thomas Smith and 


А рог the increase due to this method of construc- | Sons (Rodley) Limited, Steam and Electric Crane works, 
lon, the figure is a definite one, and there is no question Rodley. Leeds, inform us that Mr. W. R. Wheeler of their 
head office staff has been appointed their representative 


of indeterminac 
imply, Те ре eur SEINE would, com 19 on Ше North-East Coast; Messrs. Beard Huddart and 
Final ith . . Company, of Stockton-on-Tees, will therefore, no longer 
e Г. xd regard to the method of estimating act às their agents, —Mr. Н. Scott-Dennington has ceased 
irst nr; псу, this, of course, cannot be done from | (о be connected with Messrs. Kryn and Lahy Metal Works, 
quen Бара in any case, but in deducing the fre- Limited, of which he was formerly chairman and manag- 
су trom that observed for an existing vessel, it] ing director. 


THE AMERICAN COMMERCIAL VEHICLE INDUSTRY.— 
A confidential report, based on information received from 
the commercial counsellor at Washington, has been pre- 
pared, by the Department of Overseas Trade, on the 
commercial vehicle industry in the United States 
during the vear 1928, and issued to¥firms whose names 
are entered on its special register. United Kingdom firms, 
desirous of receiving a copy of this report, should com- 
municate with the Department of Overseas Trade, 35, 
Old Queen-street, London, S.W.1. 


NEw DESTROYERS FOR Н.М. Navy.—It was announced 
on Wednesday last, that the Admiralty had placed con- 
tracts for the construction of seven new destroyers, of 
which one is to be built by Messrs, Vickers-Armstrong, 
Limited, at Barrow, and two each by Messrs. Scott's 
Shipbuilding and Engineering Company, Limited, Green- 
ock, Messrs John Brown and Company, Limited, Clyde- 
bank, and Messrs. В. and W. Hawthorn, Leslie and 
Company, Limited, Hebburn-on-Tyne. A flotilla leader 
is also to be built by Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Wallsend-on-Tyne, 


ENGINEERING. 
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ENGINEERING. 


Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 


esire to call the attention of our readers to 
i tet that the above is our SOLE зровивв. 


no connection exists between 
journal and any А publications bearing 
ев. 


somewhat similar 
TzLzoBAPHIO]| "ENGINEERING," WESTRAND, 
ADDRESS | LONDON. 
TELEPHONE NUMBERS—36063 and 8598 GERRARD. 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town end Sour and at railway book- 


stalls, or 16 can be supplied 
free, at the following rates, for twelve months, payable 


Determination of the Moment of Inertia of an 


Letters to the Editor.—Science and Engineering. 


The Institution of Mechanical Engineers 


go the | United Kingdom . . . . . . . . £3 5 0 Notes from the South- West. 235 
For Canada Notes from Cleveland and the Northern Counties. 235 
Thin paper copies ........................ £9 18 6 | Notes from South Vorkshire . an 235 

Thick paper copies. . . . . . . £3 3 0 Labour J bip stb б алан ас 236 

For all other places abroad— Precision Variable Air Condenser (/llus.)................ 237 
Thin paper copies . . . . £3 3 0 | Italian Water- Power Plants. 237 

Thick paper copies. . . . .. . £3 7 6 [The Building Research Board a. 238 

53- in. Centre Capstan Lathe (/llus.) ................... 240 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagente are requested to 
communicate the fact to the Publisher, together with 


the agent's паше and address. 


When foreign subscriptions are sent by Post Office 
Orders, advioe should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The ips d for advertisements classified ander the 
Headings of Appointments Open, Situations Wanted, 
Tenders, %о., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch, Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for id pta advertisements on 
Ше wrapper and on the inside pages may be obtained, 
on application. The pages are 12 in. deep and 9 in., 
vide, divisible into four columns of 2] in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


BIRMINGHAM. 


—— 


FRIDAY, FEBRUARY 24, 1998. 


HIGH-SPEED HEAVY-OIL ENGINES. 


in connection with those developing higher powers 


TIME POR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion іп the 
current week's issue must be delivered not 
later than ne Post on 3 = con- 
sequence o necessity o going press 
early with a portion of the edition, alterations 
for standing advertisements should be received 
10 days previous to the day of publication. 


All accounts are. payable to “ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch." Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


AGENTS FOR “ ENGINEERING.” 


AUSTRALIA; Gordon and Gotch, Limited, Melbourne; Sydney ; 
Brisbane; Perth. Angus and Robertson, Limited. Sydney, 
N.S.W. Т. Willmett and Company, Townsville, North 
Queensland. W. C. Rigby, Adelaide, South Australia. 
Melville and Mullen, Melbourne, Victoria. 

BELGIUM, Brussels: Е. Е. Satchell, 86, Rue du ТаһеШоп. 

Самара, Toronto, Ont.: Wm. Dawson and Sons, Limited, 
87, Queen-street, East. 

EDINBURGH : John Menzies and Company, Limited, Rose-street. 

FRANCE, Paris: Ricour, Chevillet et Cle, 22, Rue de la Banque, 
For advertisements, Осе de Publications Commerciales, 
167, Rue Montmartre, Paris (2e). 

ins Hermann H. Fromm, Lützowstrasse 84, Berlin, 
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in performance are to be expected. 

Development has followed two main lines; in 
one tvpe, the engines have а single combustion 
chamber in which the injection and combustion 
of the fuel follows the general lines of the slow- 
running Diesel engine, using, of course. airless 
injection ; in the other type, the combustion 
chamber is divided into two parts, an ante-chamber 
and а main chamber. Іп this engine the fuel is 
injected into the ante-chamber in а state not so 
finely divided as in the first tvpe, and а pressure 
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THE present position in the development of the 
heat engine is particularly interesting, and this 
no less in the field of the small high-speed unit than 


Apart, however, from the purely technical interest 
of the position, it is also highly desirable from the 
national standpoint to examine the question of the 
small high-speed engine, and to consider our 
activities with relation to those of other countries. 
| For units developing a large power in proportion to 
their weight, and therefore necessarily running at 
high speeds of revolution, the petrol engine has 
long been paramount. But, as far as the next 
step in progress is concerned, there appear to be 
several possibilities: some modification of the 
present cycle, e.g., supercharging, may lead to an 
increase of practical efficiency; the use of other 
fuels than petrol with the present cycle is not 
without promise; or, with the advances to be 
expected in metallurgy, the gas turbine may be 


At present. for speeds up to 1,500 r.p.m. the 
engine using heavy oil as fuel, and working with 
what is fundamentally a Diesel cycle, appears to 
be the most formidable competitor of the petrol 
engine. The practical progress made in the last 
five years in connection with the high-speed heavy- 
oil engine has been such that to-day it definitely 
challenges the petrol engine in this field. Outside 
of this country there are some score of firms who 
have produced successful engines of this type, and 
the greater part of these are actually engaged in 
| production, having left the preliminary stage behind. 

In addition, it is certain that, from the experience 
in service that is now being accumulated, and from 
careful research into the basic principles of com- 
bustion in this type of engine, further improvements 
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is built up in the ante-chamber by the combustion 
of that part of the fuel which can find there suffi- 
cient oxygen. Тһе remainder of the charge is 
forced by this pressure through holes in the plate 
separating the two chambers, with such velocity 
ав to cause it to combine readily with the air in 
the main chamber, where the combustion is com- 
pleted. Both types of combustion have been success- 
ful in practice, the latter, however, being applied 
mostly to small and simple units intended to be 
operated without skilled attention. In the former 
method the combustion can be controlled more 
closely than in the latter, but the pressure of the 
oil fuel needs to be three to four times as high to 
secure satisfactory atomisation; the manufacture 
of the fuel pumps and injection nozzles must, 
therefore, be carried out with greater care. 

The firms who have been responsible for this 
progress are, in general, of two kinds—tHose 
successful builders of slow-speed Diesel engines 
who have gradually increased the speed of their 
units, and builders of petrol motors who have 
turned their attention to high-speed heavy-oil 
engines as the next step in development. The 
chief advantage of the heavy oil engine is that, by 
reason of the present higher efficiency of the cycle, 
it consumes a, smaller weight of fuel per brake 
horse-power than the petrol engine, using a fuel 
whose price is, in the present state of the oil 
market, but a small fraction of that of petrol. 
Savings of 70 per cent. have been effected in the 
fuel bill by firms employing heavy-oil engines in 
commercial goods transport. 'The engine weight 
per horse-power is higher than that of а water- 
cooled petrol engine, and the first cost is, in the 
present stage of production, higher. Тһе risk of 
fire is much less with heavy oil as fuel. From the 
mechanical point of view, the magneto and spark- 
ing plugs may be said to be replaced by the fuel 
pump, and the carburettor by the injection nozzles. 
One important advantage of the heavy oil engine 
is that its efficiency does not fall off under reduced 
loads to nearly the same extent as that of the petrol 
engine. 

We were very interested to learn from the paper 
recently read by Mr. H. B. Taylor, before a combined 
meeting of the Institution of Automobile Engineers 
and the Royal Aeronautical Society, of the excep- 
tionally good results, both from the points of view 
of power output and thermal efficiency, that have 
been obtained on an experimental unit at the Royal 
Aircraft Establishment. It must be admitted, 
however, that the progress made in this field by 
private firms in this country shows a state of affairs 
that is far from satisfactory, and it is to this position 
that we would draw attention. 

There are two courses to pursue if this type of 
engine 18 to be built here—either to embark on 
lengthy and costly experimental work, or to obtain 
licences from foreign firms who themselves have had 
the foresight and courage to carry out this work. 
In commenting recently on the lecture of Professor 
Hawkes on the Marine Diesel Engine we took 
occasion to emphasise the fact that it is, in general, 
wrong for firms in a country such as ours, with a 
high reputation for engineering products, to acquire 
licences from abroad instead of developing our own 
ideas. We hope that in the field of the high-speed 
heavy-oil engine our engineering firms will not 
adopt this short-sighted policy, but will, in spite 
of the present difficulties, take the bolder and wiser 
course of developing their own designs. The 
financial outlay in this connection, although con- 
siderable, is not to be compared with that incurred 
by the manufacturer who wishes to develop a large 
slow-running engine. 

The drawbacks of manufacturing to the designs 
of a foreign firm are many and, from the point of 
view of the future of this country as a manufac- 
turer of engineering products, very far-reaching. 
In the first place the hands of the licence holder 
are tied: his engineers have had no opportunity 
to gain experience during the development stage 
of the product, and—this is a personal matter— 
have less incentive to make further progress with 
a design which is not their own ; further, апу success 
that may be achieved by them is credited more to 
the parent firm than to themselves. Moreover, 
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it is damaging to Ше prestige of a firm that it 


should look to foreign engineers to provide it with 
designs. In proportion, also, it adds to the impor- 
tance of the foreign firms—who are, in the nature of 
things, competitors in the international market— 
that they are in a position to grant licences to British 
engineering firms. And, generally, out of the last, 
it must follow that the national prestige of this 
country as a manufacturing one must suffer. 


THE SOUTH-EAST ENGLAND 
ELECTRICITY SCHEME. 


AFTER а period of external calm, if not of 
quiescence within, the Centra) Electricity Board 
have published the scheme of re-organisation 
adopted by them for South-East England, in pur- 
suance of Section 4 of the Electricity (Supply) 
Act of 1926. It will be remembered that the draft 
scheme prepared by the Electricity Commissioners 
for this important area was issued in October last, 
and that a somewhat longer period than that allowed 
by statute was given to authorised undertakers and 
others interested to make representations, and to 
secure, if they could, modifications in the portions 
that affected them. It is common knowledge that 
full advantage was taken of this latitude. Not 
only were the representations numerous, but many 
of them were accompanied by a flow of thermal 
energy, which showed a genuine, if misplaced, fear 
of what the future might have in store. A further 
result of this fear was a demand for a public 
inquiry, а demand which, as we have already 
pointed out, was either ingenuous or advanced 
with a manifest desire to obstruct. At best such 
& tribunal could bring to light little information 
which could not be obtained in some other way, and 
at worst it would have led to delay, the raising of 
false issues, and bad feeling. Fortunately, the 
Central Electricity Board took the wise course of 
ignoring this demand. They did not, however, 
neglect any opportunity of meeting those who 
had pertinent representations to make or of fully 
discussing the points at issue with them. Тһе out- 
come has been the issue of the final scheme at a 
date earlier than seemed likely a few weeks ago. 
This scheme is in many ways an improvement on 
the original draft, and bears evidence that there has 
been a painstaking examination of the electrical 
problems of what is probably the most difficult of 
the areas with which the Central Electricity Board 
will have to deal. It indicates, too, what is perhaps 
more important, that the Board believes in practical 
co-operation with those whose destinies they are to 
control. 

In a recent issue of ENGINEERING we carefully 
analysed the criticisms that had been advanced 
against the draft scheme, It will be remembered 
that these were mainly directed to two points: The 
uncertain position of those stations which were to 
operate under the orders of the Board for a period, 
without being actually selected, and the alleged 
undue bias, which had been displayed in selecting 
stations, for those owned by private companies. 
With regard to the first criticism we pointed 
out that a class of station had been created which 
was not contemplated in the Act, and that the pro- 
cedure adopted was а not altogether successful 
attempt to avoid the two rocks of selecting too 
many stations and of selecting too few. The Board 
have made a gallant attempt to steer a middle 
course and, while pointing out that they do not con- 
sider the fears expressed well founded. have modified 
the scheme by reducing the 135 existing stations to 
31, instead of to 13 as was originally the case, and 
of including four instead of the five new stations 
originally scheduled. The most important omission is 
the proposed new station at Chiswick, around which 
much controversy has raged, its place virtually 
being taken Бу the existing municipal station at 
Fulham, which is excellently sited, while the stations 
at Maidstone and Bedford also obtain an increase 
in status. One result, perhaps unintentional. of 
this re-arrangement, is that the municipally-owned 
stations are now better represented than they were. 
Another is that the argument that the Act was to 
bring about great concentration of generation is 
weakened. Іп addition, the Board have adopted 
the wise course of not scheduling extensions to 
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existing stations, as was done in the original scheme, 
believing that that work should be carried out 
on the basis of the experience gained in the actual 
growth of the load and its location, especially 
since as is stated in à memorandum issued with the 
scheme, there is a possibility that the future elec- 
trical consumption in the district will be in excess 
of the Commissioners’ estimates. This view has in 
turn led the Board to think it wise to have under 
their control a greater margin of spare plant than 
was at first provided. This disposes of another 
of the criticisms against the original document. 
Certain variations have been made in the routes 
of the main and secondary transmission lines, both 
ав а consequence of the modifications in the scheme 
itself and as a result of representations based on 
technical considerations. "These, however, involve 
no change in principle. 1% seems, therefore, that 
at last à new and much more propitious chapter 
has been opened in the chequered history of elec- 
tricity supply in London. We hope that the 
work necessary to bring this to fruition will be 
quickly started and quickly brought to a conclu- 
sion. It is gratifying to be able to note in this 
connection that the London Power Company is 
already engaged on an extensive programme of 
interlinking, and we trust that the other main 
authorities in London will soon follow suit. 


CANADIAN STANDARDS. 


THE subject of standardisation is a familiar one 
to all engineers, and its importance is generally 
acknowledged. The story of how the subject 
was taken up here is well known, as also is the 
fact that the parent body, now the British 
Engineering Standards Association, has affiliated 
to а large family of associated bodies operating in 
various parts of the world. One of the bodies in 
the Empire Overseas taking this matter seriously 
in hand is the Canadian Engineering Standards 
Association, already with over 20 standards speci- 
fications to its credit, and to whose recently- 
published Electrical Code we have more than 
once referred in these columns. Тв code, we 
understand, is being very favourably received. 
It is meeting with commendation in countries 
outside Canada, and it is interesting to note that 
it has already been officially adopted by 
the Department of Telephones, Saskatchewan ; 
approved by the Department of Telephones, 
Manitoba ; and has been sent up to the Lieutenant- 
Governor in Council for adoption in Ontario. 
It is under consideration by the Provincial 
Governments of British Columbia, Nova Scotia 
and Quebec, and we gather from the Canadian 
Engineering Standards Bulletin that further autho- 
rities are likely to take it ир. 

The code has already formed the subject of com- 
ment. The conditions its introduction brings about 
make, we believe, the present moment opportune 
for British manufacturers to enter the Canadian 
market with good prospects ahead of them. It 
must of necessity require departure from practice 
hitherto ruling in certain connections, оф its 
introduction would scarcely have been necessary. 
This carries with it the possibility of British 
manufacturers obtaining a new start in this field, 
which they have largely lost to the United States. 
The importation of electrical fittings and equip- 
ment by Canada from this country is absurdly 
low, compared with that from the United States, 
while the use of electrical plant and the proportion 
of wired houses to the total, are so high that the 
market is very attractive. That there are possi- 
bilities of the kind we refer to if attractive material 
is put forward can be substantiated, but it must 
not be imagined that anything which will sell 
here will suit in the Dominion. The point may 
be illustrated by citing two small departures very 
obvious to the visitor. For the ordinary tumbler, 
wall switches of the push-button type are very 
commonly adopted, while lamp-holder switches are 
almost always of the spring-chain type. With the 
study of the country’s actual requirements, coupled 
with prompt action, makers of equipment here 
should be able to assure themselves of some share 
of the market. 


It may be objected that the effort is not worth 


while. on account of Canada having 
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adopted 
standards differing from ours, such ав the 
American thread, and that this is a fatal handicap 
to business. Although this will undoubtedly intro- 
duce a handicap in certain lines, such as pi 
conduits and so on, it does not follow that the 
effect will be decisive in a great deal of such plant 
as electrical fittings and equipment. While 
it may be matter for regret that it has not 
been possible for Canada to adopt the much more 
widely-used British threads, it must be admitted 
that things have gone so far as to make а change 
now one of some difficulty. Whether it would 
be more difficult than the changes which countries 
have had to face in the past—such, for instance, 
as the adoption of а standard coupler in the 
United States—it is hard to say ; but, if the matter 
is sifted to the bottom, we would hazard the guess 
that it has been largely due to the supineness of 
this country апа of our manufacturers that the 
Sellers thread has acquired the hold it now has. 
Whether this be so or not, the situation can surely 
still be met by firms large enough to embark upon 
the enterprise. 

Recently this subject of the difference in screw 
threads has been raised in the British Engineers’ 
Association Bulletin. А correspondent therein 
tells of his experiences in endeavouring, without 
much success, to market valves and fittings in 
Canada. We have no information as to the firm 
involved, but the letter prompts certain reflections 
which it may not be out of place to record 
in this connection. Assuming for present pur- 
poses that small valves are in question, it would 
appear to us to be essential, if any respectable bid is 
to be made for business, for a stock of such articles 
to be carried in Canada. If this be not done there 
is little chance of sentiment living up to the strain 
of the delays which would certainly be involved. 
Jf such a stock be carried the question of production 
here is at least partly solved, as the work can be 
put through shops in batches and to a large extent 
when convenient. Again, one is faced with the fact 
that business із done by our firms in countries 
where the American thread prevails, and also that 
if the goods are of outstanding merit they find their 
way into the United States itself, against what the 
correspondent we refer to describes as ап“ utterly 
prohibitive tariff." Further, we have reason to 
believe that certain United States firms contrive to 
do business here and in countries where the British 
standards are used, although it would seem that 
the thread question must similarly inconvenience 
their shops to some extent, or that they must have 
ways of getting over the difficulty. Опе possibility 
which presents itself in connection with small 
standard parts is that of finishing а certain amount 
of stock up to the screwing stage, and leaving it to 
be completed to order. If this were carried out here 
it would still involve delays, but, with the substantial 
tariff in our favour, such half-finished parts might 
well be imported into Canada, to be finished and 
stocked there, without the inconvenience of occa- 
sionally turning over to American threads in works 
here. 

The fact must be accepted that now-a-days all 
markets are becoming more difficult for us to work. 
Unless, therefore, we are reconciled to the abandon- 
ment of our overseas trade, we must expect to find 
obstacles of one kind or another confronting u$ 
wherever we go. In many cases it is a tariff, 1n 
some cheap labour, but in Canada the tariff is with 
us, and it remains to organise our business on lines 
which will make trading with the Dominion 
practicable. It is quite possible that the small 
concern cannot face the expense of carrying stock 
and embarking in publicity on the scale demanded 
by the Canadian market. The reply to this surely 18 
that in the interests of the private individual no 
less than of the industrial community, which cannot 
continue to exist unless trade does come its way» 
the individualistic spirit of the past should be 
relaxed, with a view to combination, во that at least 
some of the expenses of marketing abroad might 
be reduced relatively to the goods offered. It 
appears to us that trade must ultimately fall into 
the hands of parties strong enough to seek it 1n the 
face of difficulties to which small concerns would 
probably succumb. 
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was given on page 209 of our last issue, and in 
THE LATE MR. ALEXANDER SIEMENS. laying cables in the Black Sea. 

Ix more than one way the death of Mr. Alexander| In the autumn of 1871, he returned to Woolwich, 
Siemens, which occurred at Westover, Milford-on-| and was employed for the next few years in the 
Sea, on Thursday, February 16, at the age of 81,| design and erection of those regenerative furnaces for 
marks the close of an era in electrical engineering. | various purposes with which the name of his uncles 
For though members of the family are still living | will always be connected. In September, 1875, he 
in Germany, and have a more or less close con-| again took up telegraphy and joined the cable ship 
nection with the great Berlin firm, which bears| Faraday, during the time she was stationed at 
their name, the similarly titled organisation in this| Halifax, N.S. Не was still closely connected with 
country has been partly absorbed into another|furnace work, however, assisting in the erection 
firm, while the connec- 
tion between the family 
and the remaining por- 
tion has, for some years, 
been slight, and is 
now completely severed. 
When, however, the his- 
tory of electrical progress 
comes to be written on 
international lines, it will 
be found that among the 
names of those who have 
had the greatest influence 
on its development, Sir 
Charles Siemens, Werner 
von Siemens, and Alex- 
ander Siemens, secure an 
honoured place. 

It is often stated that 
the science and industry 
of electricity is still in its 
infancy. Yet within а 
short time we shall be 
celebrating the centenary 
of Faraday's discovery of 
the principle of electro- 
magnetie induction, and 
as long ago as 1843, 
William Siemens came to 
England to discuss a 
process of. electro-deposi- 
tion with the firm of 
Elkington. In 1856, 
Werner von Siemens in- 
vented the shuttlé-wound 
dynamo armature, and 
about the same time his 
brother was manufactur- 
ing and superintending 
the laying of submarine 
cables for telegraphic 
communication. He was 
also taking an active part, 
both technically and com- 
mercially, in developing 
the use of electricity for 
lighting and industrial 
purposes, and with great 
foresight realising that 
there would be advan- 
tages in establishing a 
factory for the production 
of electrical equipment in 
this country. The result 
was, of course, the well- 
known and still existing 
works at Woolwich. | 

To assist him in these 
activities, William Sie- 
mens invited his nephew, 
then а young man of 
twenty, to this country. 
Like other members of the 
family, Alexander Siemens was a Hanoverian, and 

d he been born some ten years earlier would have 
às Such, owed allegiance to the King of England. As 
it was, when that country was annexed by Prussia 
In 1866, he automatically acquired Prussian nationa- 
lity, and though, when in 1868, he was called up for 
military service, he was rejected on account of defec- 
tive eyesight, he afterwards served in the Franco- 
eri War. Ава private in ап infantry regiment 
ад present at the fall of Metz and received the 

п Cross, after being wounded at the battle of 

a ume-la- Roland, in the Orleans campaign. Before 

period of active service, however, he had been 
engaged in the erection of the Indo-European tele- 
Staph line in Persia, an historical account of which 
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of blast and steel furnaces, both for the Steel Com- 
pany of Canada and at Pittsburg. After his 
return to this country in 1879, Alexander Siemens 
was appointed manager of that branch of the works 
at Woolwich, which was engaged in the manufacture 
of dynamos. Machines of this kind, produced under 
his direction, were used for lighting the Albert Hall, 
London. the British Museum, and the Albert Docks, 
while the firm also undertook the contract for 
lighting the streets of Godalming, in Surrey, this 
being the first town in which a public supply of 

He was also 


electricity was given in this country. 
connected with the electrification of the tramway 
between Portrush ani the Giants Causeway, in 


Lreland. 


[Photo by Mr. Thomas Fall. 


231 


After the death of Sir William Siemens in 1883, 
Alexander Siemens assumed a much more important 
position in the firm, of which he became first а 
director and subsequently managing director. Soon 
after his appointment to the latter position, the firm 
secured the contract for laying the third Atlantic 
cable for the Commercial Cable Company, and also 
for a cable which extended 1,000 miles up the 
Amazon River. At the same time, the use of 
electricity for power purposes was increasing, and 
the firm took their full share in these activities, 

one of the more important 
contracts undertaken by 
them, though at a later 
date, being the complete 
electrical equipment of 
the Waterloo and City 

Railway. 

Soon after the begin- 
ning of the century the 
business of the firm had 
increased so much that 
no further extensions on 
the Woolwich site were 
possible, and for this and 

other reasons it was de- 
termined to divide the 
telegraph and cable work 
from the manufacture of 
machinery, and to esta- 
blish new factories at 
Stafford for the produc- 
tion of the latter. Fur- 
ther, the firm was 
divided into two, the 
Woolwich branch retain- 
ing the original name of 
Siemens Brothers and 
Company, while the Staf- 
ford section became 
known as Siemens Broth- 
ers Dynamo Works. The 
two, however, worked in 
the closest co-operation, 
and Alexander Siemens 
was the chief permanent 
director in England of 
both. 

Though this important 
position naturally meant 
that a good deal of his 
time was devoted to com- 
mercial activities he did 
not neglect the technical 
side of electrical engi- 
neering and, like his uncle 
before him, was particu- 
larly interested in the 
work of scientific societies 
and a frequentcontributor 
to their proceedings. We 
need only mention that 
he was a founder mem- 
ber of the Institution of 
Electrical Engineers and 
was appointed a member 
of its council in 1880. 
He was elected vice-presi- 
dent in 1890, and became 
president in 1894 and 
again in 1904, thus follow- 
ing his uncle, who had 
occupied the same chair 
in 1872 and 1878. He was 
also a member of the Institution of Mechanical 
Engineers, the Iron and Steel Institute, the Physical 
Society and the Society of Engineers. Не served 
as president of the Junior Institute of Engineers in 
1894 and was secretary of the Royal Institution 
from 1913 to 1915, in suecession to Sir William 
Crookes. He was a member of the Committee 

appointed in 1897 to enquire into the desirability 
of establishing the National Physical Laboratory, 
and later served on the executive committee of 
that institution. Не was also connected with the 
formation of the London Association of Engineering 
and Shipbuilding Employers, and was its first 
president up to 1901. About the same time he was 
a member of the British Admiralty Committee to 
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consider the question of utilising electrical energy 
on warships, and was subsequently nominated a 
member of the Railway Conference, which sat 
during 1908-09 at the Board of Trade. He was 
also appointed а member of the Departmental 
Committee on Railway Amalgamations and Agree- 
ments which reported in 1911. 

We have left to the last Alexander Siemens’ 
connection with the Institution of Civil Engineers 
of which he became a student in 1867. soon after 
his first arrival in England. He was transferred 
to the class of associates in 1873 and to full member- 


FATIGUE PHENOMENA. 


THE second of a series of three Cantor lectures, 


dealing with Fatigue Phenomena, with special 
reference to single crystals, was delivered by 
Dr. H. J. Gough, of the Engineering Department, 
National Physical Laboratory, at the Royal Society 
of Arts, John-street, Adelphi, London, W.C.2, 
on the evening of Monday, February 20 last. 
Gough commenced his lecture by stating that there 
were many cases in practice where metals were 
subjected to alternating or fluctuating stresses 
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to cycles of repeated tensile stresses. 
a mirror extensometer he had ascertained the initial 
elastic limit of the material and the elastic limit 
acquired by repetitions of stress. 
when the acquired elastic limits ‘were equal to or 
greater than the maximum stress of the cycle, a 
very large number of repetitions was required to 
fracture the specimen, while, if the acquired elastic 
limit was less than the maximum stress of the cycle, 
the specimen broke with a few repetitions only. 
Bairstow’s research, published in 1910, in which 


By means of 


He found that, 


he investigated experimentally the theory of the 
natural elastic limits, was one of the most important 
and instructive studies of fatigue phenomena ever 
produced. Bairstow employed cycles of direct stress, 
of which the range and mean stress could ђе 
adjusted to predetermined values. By means of an 
extensometer, changes in length of the specimen, at 
various stages of the test, were measured, as were 
also the stress-strain relations obtaining in individual 
cycles of stress. 

One of the more interesting of fatigue phenomena 
was the fact, now regarded as definitely estab- 
lished, that a metal subjected to repetitions of a 
safe range of stress finally achieved a state in 
which, although no further permanent set would 
appear, strain hysteresis was present, and would 
persist indefinitely without causing fracture of the 
material. The form of the stress-strain loop had 
been accurately determined by various investiga- 
tors and complete agreement had been secured. 
The term “elastic hysteresis," probably first used 
by Hopkinson and Williams in 1912, was employed 
to denote such a cyclic state. He (Dr. Gough) had 
found this state to persist unchanged in Armco 
iron for 100,000,000 reversals of stress. 

The first epoch in the history of fatigue testing 
was associated with the names of Galton, Fair- 
bairn, and Wöhler; the second, equally significant, 
was marked by the work of Ewing, Rosenhain, and 
Humfrey, who applied the metallurgical microscope 
to the study of the effects of strain upon the struc- 
ture of metals, and thereby opened up an entirely 
new line of attack upon the problem of fatigue. 
The Ewing and Humírey attrition theory marked 
a great advance in the knowledge of fatigue and 
became very popular, being simple and employing 
the familiar conception of friction. The subject 
received no further detailed attention until 1920, 
when it became apparent at the National Physical 
Laboratory that the time had arrived for further 
comprehensive research. Accordingly an investiga- 
tion was commenced in that year by Professor Hanson 
and himself, which aimed at the study of changes 
of microstructure of metals, namely, Armco iron, 
various steels, copper, &c., under safe and unsafe 
ranyes of stress, including alternating and repeated 
direct stresses, reversed bending stresses, and 
reversed torsional stresses. In all cases, the fatigue 
ranges of the materials were determined by endur- 
ance tests on a very lengthy reversals basis (up to 
250 million reversals). The subsequent research 
showed that slip bands resulted from cycles of 
stress ranges, the magnitude of which was con- 
siderably less than the fatigue range. Хо marked 
difference could be detected between the slip bands 
due to safe and those due to unsafe ranges. 


These and other observations seemed to lead to 


while in contact, intermittently or permanently. 
with gases or liquids of various kinds. Comparatively 
little experimental work had been carried out on 
the effects of various contact substances on the 
fatigue strength of metals, but sufficient data had 
been accumulated to show that these effects might 
be very large. Attention had first been directed 
to the subject, in 1917, by the work of Professor 
Haigh,* who carried out some fatigue tests on various 
typical rolled and extruded brasses, subjected to 
reversed direct stresses, while in contact with 
corrosive substances. Haigh observed that the 
fatigue of mild steels and other metals was 
accelerated when exposed to corrosion by acids, sal- 
ammoniac, and salt-water; in these cases, also, 
the endurance limit was reduced appreciably by 
preliminary corrosion, but the effect was small 
compared with that of simultaneous corrosion 
and fatigue. 


In view of the practical importance of Haigh’s 
results, it was somewhat surprising to find that 
eight years had elapsed before the subject had 
been investigated further. In 1925, Lehmann 
commenced a research, at the request of The 
Aeronautical Research Committee, on the variation 
of fatigue strength of metals when tested in the 
presence of different liquids. This work was 
published in October, 1926. In June of the same 
year McAdam issued the first of a series of reports 
on corrosion fatigue of metals and alloys. These 
latter experiments constituted the most complete 
set of test data yet obtained relating to the fatigue 
of metals in the presence of salt or fresh water. 
In the majority of the experiments, the tests were 
continued to the stage at which the S/N curve 
became horizontal. This indicated that a real 
endurance limit existed under the conditions of 
test. To this the name corrosion-fatigue limit had 
been given, the term endurance limit being reserved 
for tests made in air. 

A number of carbon steels had been tested, the 
carbon contents of which ranged from 0-03 per 
cent. to 1:09 per cent. Although tensile strengths 
up to 50 tons per square inch had been recorded, 
a fresh-water corrosion-fatigue limit of + 10-3 
tons per square inch was the maximum developed. 
It appeared that carbon content and heat treat- 
ment, although having great influence on the 
tensile strength and endurance limit, had remark- 
ably little effect on the corrosion-fatigue resistance. 
High-chromium, high-nickel steels had а fresh- 
water corrosion-fatigue limit which varied within 
the narrow range of + 20and + 23 tons per square 
inch. For resistance to fresh-water corrosion 
fatigue, high chromium content was more effective 
than high nickel content. Best resistance to cor- 
rosion-fatigue in salt water was, however, obtained 


ship in 1890. In 1898 he was elected member of 
the council and served as president in 1910.11. 
In his presidential address to that body on November 
l, 1910, he sought to bring members to a proper 
appreciation of the share taken by engineers in 
establishing our present state of civilisation by 
comparing the conditions prevailing іп the Greek 
states during the fifth and fourth centuries before 
Christ and those existing in the twentieth century. 
Ав a result of this analysis he inclined to the belief 
that we had not advanced in learning, and that 
such material progress as had been made was 
due entirely to the engineer, particularly in securing 
what he described as lowering the cost of obtain- 
ables." He was obviously influenced in his treat- 
ment of his subject by the principle of the teaching of 
Aristotle that “іп every branch of science or art 
the only means of obtaining premises on which 
logical deductions can be based is by experience 
and observation of facts." Unfortunately, however, 
he did not resist the temptation to deal with too 
many topics, with the result that he became dis- 
cussive, and neither maintained his origina] aim nor 
indicated to his hearers exactly what that aim was. 
At the same time, though falling into these errors, 
he dealt with a number of interesting topics. 
including the relations of the engineer with the 
contractor or manufacturer, the efficiency and 
economy of engineering works and the economics 
of invention. Тһе address at the time gave rise 
to some discussion and probably to not a little 
careful consideration, the results of which may be 
seen in some directions to-day, though much has 
changed within the last 18 years. We, however, 
mention the event and the subject to show that 
Alexander Siemens was not only a business man and 
an engineer but a thinker of some originality as well, 
& tri-partite combination which probably explains 
much of the success in life he undoubtedly achieved. 

His presidency of the Institution of Civil Engineers 
may be said to mark the culmination of his career. 
For one thing he was advancing in age, though this 
by itself would probably not immediately have had 
its effect had it not been for the outbreak of the 
war. Ав we have shown, practically his whole 
life had been spent in this country and he was 
nationalised іп 1878. Не probably псуег had апу- 
thing in common with Prussian militarism, and 
showed that he had none in 1915, when he declared 
that his sympathies were entirely on the side of the 
Allies. But he had the venial defects of speaking 
with a marked German accent and of retaining 
close relationship with his Teutonic connections. The 
result was that in a time of international acerbity 
he naturally became suspect and took the wise 
course of proceeding into retirement. 


Коүлі, AGRICULTURAL Soclety.—The annual show 
of the Royal Agricultural Society of England will take 
lace at Nottingham from July 10 to July 14 next. 
urther information апа application. forms тау Бе 
obtained from the secretary of the Society, 16, Bedford- 
square, London, W. C. I. 


Н.М. Cruiser Susskx.— On Wednesday lust, 
February 22, Messrs. R. & W. Hawthorn, Leslie and 
Company, Limited, launched from their Hebburn ship- 
building yard, the cruiser H.M.S. Sussex, which they 
аге constructing to the order of the British Admiralty. 
The vessel, which has a displacement of 10,000 tons and 
a designed speed of 32} knots, is one of the four cruisers, 


provided for in the 1925-6 Naval programme. The pro- 
pelling machinery consists of geared turbines апа is 
designed to develop 80,000-П.р. This, together with 
the boilers which are oil-fired, has been constructed 
at the engine works of the builders. Тһе armament of 
the Sussex will comprise eight 8-in., four 4-in., high- 
angle, and 22 smaller guns, and, in addition, eight torpedo 


tubes. The vessel was ordered in March, 1926, but 
owing to the coal stoppage the keel was not laid until 
February, 1927; the Sussex has, therefore, been launched 
in 12 months from the Javing of the keel. 


with both high chromium and high-nickel content. 
A salt-water corrosion-fatipue range of + 15-2 
tons per square inch had been obtained with a 
steel containing 17:7 per cent. chromium and 
25:3 рег cent. of nickel; this was the highest 
value yet obtained with any of the metals 
investigated. 

The resistance of metals to repeated impacts had 
attracted the attention of a few investigators only. 
This was probably due to the fact that the funda- 
mental aspect of the subject had been so thoroughly 
investigated by Stanton and Bairstow,T in 1908. 
that impact fatigue phenomena and their relation to 
other forms of test were established on а sound basis. 

The first accurate study of the stress-strain rela- 
tions obtaining during a fatigue test had been made 
bv Bauschinger, and first published іп 1881. He had 
used а machine in which specimens were subjected 


* See ENGINEERING, vol. civ, page 315 (1917). 
t See ENGINEERING, vol. Ixxxvi, page 731 (1908). 


the inevitable conclusion that plastic deformation, 
caused by fatigue stresses, must be a strengthening 
or hardening influence. That similar hardening 
was caused by severe statical stressing Was, of 
course, well known ; it now appeared certain that 
the same effect could be produced by fatigue 
stressing. Moreover, such hardening occurred when 
the applied range of stress was less than, equal to, 
or greater than the safe range of stress. The initia- 
tion of the fatigue cracks was ascribed to the 
capacity of the material for cold working having 
been exceeded locally at various places throughout 
the mass. Tt was sufficient to say. remarked Dr. 
Gough in conclusion, that the predicted c TU 
had since been proved both by means of ball i - 
ness determinations, by Dr. Aitchison, and also E 
tensile tests made on specimens previously gur 
jected to safe and unsafe ranges of stress. Owing 
to the lack of continuity of structure existing i 
the aggregate, it was not until large single crysta | 
were available that the deduction that the actua 
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alip plane was hardened by slip had also been clearly 
established. 

The third epoch in the history of fatigue testing 
was reached when it became possible to carry out 
tests on large metallic specimens, each consisting 
of & single and continuous crystalline structure 
throughout, and, by means of X-ray analysis to 
correlate the deformation of the crystal with the 
crystalline structure. In making possible this 
third and latest development, homage was due to 
Von Laue, who predicted that X-rays should be 
diffracted by crystals, acting as three-dimensional 
gratings, and to Bragg, firstly for the enunciation 
of the fundamental law governing this diffraction ; 
and. secondly, for the wonderful series of investiga- 
tions into the actual structure of metals, alloys, and 
other crystalline substances. The honours for 
devising methods of preparing large metallic single 
crystals rested with Czochralski and Gomperz, | 
Carpenter and Elam, and, more recently, with | president. expressed his regret that Мг. R. W. 


Bridgeman, and Edwards and Pfeil. 


Prize: Mr. Norman Davidson. 

ELECTION GF OFFICERS, &c. 
was as follows :—President, Mr. Richard W. Allen. 
Col. E. Kitson Clark. Members of council: Mr. 
Е. С. Coker, Colonel А. E. Davidson, Mr. J. Н. 


Barker, Professor A. L. Mellanby. Major W. Gregson 
(associate member). 


elected. In accordance with the rules of the In- 
stitution, he called upon the senior vice-president, 
Mr. Daniel Adamson, to occupy the chair. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE annual general meeting of the Institution of 
Mechanical Engineers was held on Friday, Feb- 
ruary 17, at Storey's Gate, Westminster. The 
chair was occupied during the early part of the 
proceedings by the retiring president, Sir Henrv 
Fowler, and later by Mr. Daniel Adamson, senior 
vice-president, acting on behalf of the new president, | 
Mr. Richard W. Allen, who, owing to illness, was | 
unable to be present. 

ANNUAL REPORT. 


The ordinary formal business having been des- 
patched, Sir Henry Fowler moved, and Mr. Daniel 
Adamson seconded, the adoption of the Annual | 
Report. The motion, on being put to the meeting 
was carried unanimously. The following is a sum- 
mary of the Report :— 


The eighty-first annual report showed a net increase 
on the roll of membership of 139 names, the total now 
having reached 10,256. Fhe additions during the year 
numbered 726, and comprised 1 honorary member, 109 


THE UTILISATION OF WASTE HEAT. 
After a vote of thanks to the retiring president, 


read in brief abstract by Major W. Gregson. 


page 241 of this issue. 
Mr. R. C. Macdonald opened the discussion, 
which he had had experience. This was on a 


the Cornish type about 8 ft. in diameter and 28 ft. 
long, with a flue 5 ft. in diameter. Though an 


generating the hydraulic power of the entire works. 
"Не had also seen an old locomotive type portable 
boiler on a large gas engine, which gave very satis- 
factory results. 
that it did not matter very much whether a water- 
tube ora fire-tube boiler were used so long as the tubes 


members, 251 associate members, 1 companion, 11 
associates, 159 graduates, and 194 students. Of (ће | were kept clean. Waste gases were, as a rule, 
deductions from the roll, а total of 587, transfers charged with a considerable amount of dust or other 


accounted for 220, the remainder being due to deaths and 
resignations. There was a net decrease of 9 in the full 
members, and of 2 in the companions, but all other 
grades showed an increase. In the grade of students 
there was а considerable decrease over last year, but 
as formerly, the greatest increase of the several grades. 
Among the losses by death the following names appeared : 
Lieut.-Col. С. В. H. Bowden. Sir A. Seale Haslam, 
Mr. Eliot Howard, Sir J. H. R. Kemnal, Sir Gerard A. 
Muntz, Sir John Turney, Commodore Sir Е. W. Young. 
Sir Gerard A. Muntz was, at the time of his death, 
senior Vice-President. He had been a Member of Council 
from 1912 to 1920, and a Vice-President from 1921, 
subject to a period of retirement owing to ill-health. 
Mr. Eliot Howard had been a member since 1864. Тһе 
accounts for the year showed a balance of revenue 
over expenditure of 7111, as compared with 443l. т 
the previous year. For the year under review, the 
revenue was 31,9247., a decrease of over 1,9001. on that of 
1926. A legacy of 5001. had been left to the Institution 
by the late Mr. Herbert Akroyd Stuart, in trust for the 
award of a prize triennially, for a paper dealing with 
heavy-oil engines. Research work for the Alloys of 
Iron Research Committee was continued at the National 
Physical Laboratory, under Dr. Walter Rosenhain, 
and four papers had been published. The Cutting Tools 
Research Committee, under Sir John Dewrance, had 
presented. а report by Mr. E. С. Herbert, Further 
Investigations were being made by Professor Dempster 
Smith and Sir Thomas E. Stanton. The Hardness Tests 
Research Committee under the Chairmanship of Sir 
Robert A. Надћеја, had presented а report, prepared at 
the National Physical Laboratory. Research work for 
the Steam- Nozzles Research Committee under the chair- 
ID of Mr. W. H. Patchell, had been carried out at 
Manchester, and the fifth report had been presented, 
Research work for the Wire Ropes Research Committee, 
under the chairmanship of Мг, Daniel Adamson, had been 
continued by Dr. W. А, Scoble, and a third report would 
shortly issued. A sub-committee under the chair- 
manship of Professor W. E. Dalby, had been formed 
and investigations had commenced in several University 
2 oratories, on boosting in high-speed petrol engines, 
airless injection of liquid fuels into cylinders of oil-engines, 
590 ү distortion. of steel ол hardening. А grant of 
n . had been made to the British Engineering Standards 
Wocintion. The Thomas Hawksley Gold Меди! had 
n awarded to Mr. H. L. Guy, and T. Bernard Hall. 
Dr. N to Pre fessor A. L. МеПапһу, Professor W. Kerr, 
M. R Onaandy, and Mr. Lawford Н. Fry. 


PRESENTATION OF PRIZES. 
"ns prizes awarded during the past vear were 
еп presented to the various recipients, as follows :— 


pure there was no doubt but that the fire-tube 
boiler presented advantages in the ease with which 
the tubes could be cleaned. Where the waste 
gases were fairly clean Ше water-tube boiler would 
be equally satisfactory. Formerly, the water side 
of а boiler was looked upon as the most trouble- 
some; now, with water softening down to zero 
the same trouble was not encountered. He would 
ask Major Gregson what method of softening had 
been found best for London water with waste-heat 
recovery boilers when softening to zero. He felt 
Major Greyson was rather optimistic in estimating 
the annual saving that might be effected by the adop- 
tion of waste-heat recovery in gas works by assuming 
that АШ the steam required could be provided bv 
waste heat, and he had apparently failed to appreciate 


on one of the illustrations shown, of а waste-heat 
installation on vertical retorts, the author had 
mentioned 5 №. of steam as being obtained per lb. 
of fuel in the producer. From the chart, Fig. 4 
of the paper. it would appear that the maximum at 
600 deg. С.--а common temperature for waste gases 


Gregson would agree that somewhere about these 
figures would be correct for a properly designed 
carbonising plant. It seemed clear that if 5 Ib. of 
steam per pound of fuel were obtained at the 
producers, the retorts must have been very leaky 
and have been pulling a good deal of the gas through 
the boiler. 

Mr. F. H. Livens confirmed some of the figures 
given by Major Gregson ; about 2} lb. of steam per 
brake horse-power. he thought, could be obtained 
hy utilising the exhaust from & gas engine. As a 
matter of fact, in some of his own tests the amount 
was greater. St ill. 24 lb. was a fair figure, considering 
the numerous variables. Тһе closer the heater was 
placed to the cylinder. the better. In an installation, 
for which his firm ман responsible, of some 500 h.p., 
and consisting of two engines of 150 h.p. each and 


L. Guy; T. Bernard Hall Prizes to Professor 
A. L. Mellanby, Professor William Kerr, Dr. У. К. 
Ormandy and Mr. Lawford Н. Fry. Graduates’ 
Prizes: to Mr. E. L. Diamond, Mr. F. C. Johansen, 
Mr. В. M. Hayes, Мг. Н. W. Cadman, Мг. В. S. 
Clarke and Mr. W. Harmer. Students’ Examination 


The result of the ballot for the election of officers 
Vice-presidents: Mr. А. E. L. Chorlton, and Lieut.- 


James Brown, Major $. J. Thompson, Professor| 


Sir Henry Fowler, on vacating the chair as retiring 


Allen had been prevented by illness from assuming 
the position to which he had been unanimously 


а paper entitled Waste Heat Recovery" was 
We 


commence to reprint this, in abridged form, on 


first referring to the earliest waste-heat boiler of 


strip heating furnace in а tube works. and was of 


inefficient type, the boiler supplied the steam for 


As to heat transference he thought 


matter, but provided the water supply was fairly 


the very big fluctuations in the load. In commenting 


—was between 3 lb. and 4 lb. He thought Major 
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another of 200 h. p., two of the engines were coupled 
to exhaust heaters. In this case а supply of hot 
water was desired. Roughly speaking, the exhaust 
was 650 дер. F., and approximately 1,070 B. Th. U. 
were recovered per brake horse-power, the engines 
working at about 66 per cent. to 70 per cent. full 
load. The water had a discharge temperature of 
about 84 deg. There was a difficulty in storing it, 
however, and it had to be well protected against 
radiation. The greatest power might be given out 
by the engine at a time when the least amount of 
hot water was required, or vice versa. When the 
engine was working on low load, say, quarter load, 
the heat obtainable was of very little service. 
About 13 №. of hot exhaust gas could be depended 
on per brake horse-power in the gas engine. With 
an exhaust temperature of 950 deg. F. the steam- 
pressure might rise to 100 lb., but probably 60 Ib. 
would be а more practical figure. "Tests were not 
ea8y to carry out; a very little desposit on, or in, 
the tubes, quite upset the results, and means must 
be provided for keeping them clean. 

Mr. James W. Reber, who spoke next, said the 
author did not appear to favour auxiliary fired 
boilers. Data recently published in relation to а 
boiler installed on horizontal retorts at Redditch, 
showed that the capacity when evaporating about 
2,500 Ib. of water per hour from surplus heat from 
the settings, had been doubled by an auxiliary 
gas producer and was capable of raising another 
2,500 ]lb. easily. Тһе author had relied for 
specific heats on the tables by Mallard and Le 
Chatelier. Research work in recent years had 
shown, however, that these specific heats were too 
high. In the chart shown in Fig. 2 of the paper, 
the sensible heat for water vapour was taken as 
94 B.Th.U. per cubic foot at 1,000 deg. C., and 
97 B.Th.U. for carbon dioxide at 900 deg. C. More 
recent research work gave corresponding values of 
44 B.Th.U., for Н,О and 52 B.Th.U. for CO, for 


the same temperature range. 


Mr. W. H. Patchell, stated that ten years ago, 
he had put up at Chelmsford а producer gas plant, 
including 500 h.p. Premier gas engines with small 
fire-tube waste-heat boilers made by Ruston and 
Proctor. Не had given particulars of these boilers 
in a paper read in 1920 before the Institution of 
Electrical Engineers.“ Mr. Cooper, managing 
director of the works, had just corroborated the 
figures given in that paper. Mr. Cooper stated 
that one of the gas engines gave 2°15 lb. of steam 
per brake horse-power, two others 2-9 lb., and 
another 1-92 lb. per brake horse-power. In the 
case of two Diesel engines which were tried, the 
figures were 2-07 lb. Differences were accounted 
for by the difference in the position in which the 
heaters were placed ; some of the boilers had water- 
heaters in series with the boiler. He was particu- 
larly interested in Mr. Cooper's statement, with 
regard to repairs, showing that No. 1 boiler was 
re-tubed after 30,100 hours running. the others 
after 28,391 hours, 35,057 hours, and 33,840 hours, 
respectively. There had been по other expense. 

Mr. Thomas Clarkson remarked that he was 
particularly interested in the third section of the 
paper—which the author appeared to have some- 
what neglected —namely, waste heat recovery on the 
marine oil enzine. In fact, only one example of 
waste-heat recovery from the marine-oil engine had 
been given, and the paper was virtually devoted to 
heat recovery in steel works and carbonising works. 
He submitted that the recovery of heat from these 
processes was an entirely different proposition from 
heat recovery from the exhaust of internal-combus- 
tion engines. In the steel and gas works, the range 
of temperature was very high, viz, 400 deg. to 
1,000 deg. C., and it was а simpler matter to 
recover heat from such gases. When dealing with 
low-temperature gases, the highest temperature of 
which was not so much as the lowest temperature 
in the case of steel and gas works, a different tvpe 
of boiler was necessary. "The fire-tube boiler gave 
a large amount of surface, but, in order to get the 
required transmission, it was, as Major Gregson had 
pointed out, desirable to have the tubes abnormally 
long in relation to diameter ; otherwise there would 
not be the essential intimate association between the 
gases and the heating surface. The whole crux of 


s < М т M "n 
See ENGINEERING, vol. cix, pages 529 and 562. 
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waste recovery lay in this intimacy. One important 
point in waste-heat recovery from marine-oil engines 
was that the boiler should make an effective silencer, 
and if it were properly designed no other silencer 
should be required. In some cases on board ship, 
as well as in land installations, а very large 
amount of steam or hot water was required at 
times. It was in such a case as this that the 
thimble-tube boiler was so useful, as it did not seem 
to matter whether it had water or not. Many of 
these boilers were in operation, running dry all the 
summer, and, when, in the cold season, water was 
put in they worked normally. The reason was 
that the temperature of the exhaust gases was 
insufficient to cause burning. Аз the tubes were only 
held at one end, they were under unrestrained 
thermal expansion, and there was no risk of leakage. 

Mr. H. A. D. Acland recalled that in his early 
days he had been connected with а steel works, 
and had experience with the Blake boiler, which 
it was the practice to put on the top of the rebeating 
furnace in forges. Regarding the marine oil engine, 
he was pleased to find that Major Gregson had 
made an attempt to lay the acid-corrosion ghost. 
In the case of the engines with which he had been 
associated, it was asserted that everything would 
be corroded by sulphuric-acid gas, for the reason 
that steam was connected with the engine. This 
was а great fallacy, provided that the temperatures 
did not drop below the dew point of the moisture 
contained in the air taken in by the engines or in the 
steam produced by the hydrogen content of the oil. 
The author had rather made light of the preheater, 
partly, perhaps, on account of acid formation. 
А the outlet end of the feed heater, no doubt the 
temperature would fall, and the greater the con- 
centration of water vapour in the gases, the more 
probability there would be of the production of 
moisture and of its combination with the 5О;, form- 
ing sulphuric acid. If the tables of the marine trials 
carried out by the Institution, conjointly with the 
Institution of Naval Architects, were referred to, 
it would be found that the waste-heat recovery 
in the feed heater was 11,300 B.Th.U., іп com- 
parison with 39,000 B.Th.U. in the exhaust gases. 
He thought the commercial advantage to be 
gained—even when dealing with relatively low- 
temperature gases such as those from the oil engine 
—by the addition of a cheap element like the feed 
heater, was not to be neglected. He also recognised 
that it was more difficult to deal with oil-engine 
exhaust gases, because of their lower temperatures, 
but thought the author had made these tempera- 
tures rather lower than they actually were. Also, 
he thought that Major Gregson had slightly exag- 
gerated the percentage of excess air іп the case of 
the two-stroke engine. 

Mr, A. E. L. Chorlton said he would have liked 
to have had more description of the boiler itself; 
he thought, from the engineering point of view, 
there was something lacking in the paper. He 
had formerly spent some time in designing waste- 
heat boilers for internal-combustion engines, and 
he thought the plant Mr. Livens had referred to 
was one of his efforts. The first installation 
which he saw carried out, over twenty years ago, 
was very effective. The boilers were mounted 
immediately under the engines, which were 
Premier and Crossley machines of 500-h.p. The 
boiler was a series boiler, which was quite an 
important thing in connection with the lower 
temperatures that had been mentioned, and had 
weirs placed along the tubes so that when the 
water was fed in, it flowed, as it were, over the 
weirs in the opposite direction to the heat. 
Professor Nicolson had discovered a good deal in 
regard to high-speed flow. He discovered how 
very small the boiler really needed to be. The 
older boilers were much too big, and had too 
low а temperature either in the side tubes or 
at the end of certain of the tubes, and many of 
them corroded for that reason. Mr. Clarkson 
avoided those difficulties. Не thought members 
would have appreciated a fuller description of how 
problems had been met in designing these waste-heat 
boilers, and thought the author might have said 
in the paper more about the series type and the 
need to create a greater gas flow and a contra-flow 
circulation. 


200 per cent. excess air. 
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Mr. W. Taylor said that previous speakers 
had mentioned that there was little information 
as to exactly what the boilers would do from the 
technical point of view. Some years ago Mr. 
Lawford H. Fry had solved that problem, and he 
thought the work Mr. Fry had done had scarcely 
received the recognition it deserved, especially in 
this country. Mr. Fry had read a paper, pub- 
lished, he thought, in the Journal of the American 
Society of Mechanical Engineers, and repro- 
duced partly in one of the journals in this 
country* in which he set out the law of the flow 
of heat through the surface of gas tubes. He 
had had occasion to test Mr. Fry's law on waste- 
heat boilers on which he had made some very 
careful experiments. Не had calculated the 
temperature which he ought to obtain according 
to that law, and had found that the actual figures 
always came very near to it indeed. He, therefore, 
recommended any member who desired to obtain 
information to follow the same practice. If he 
knew how much gas he had got and its tem- 
perature, he could work out from Mr. Fry's law 
exactly the results that would be obtained. 

The Chairman, Mr. Daniel Adamson, in closing the 
discussion, said that there could be no doubt but 
that commercial results were being obtained in 
all parts of the world from the use of waste-heat 
boilers. He had ascertained that in this country 
waste-heat boilers were saving about 250,000 tons 
of coal a year, which was quite an appreciable 
amount. 16 must also be borne in mind that this 
country had only just begun to take up the question. 
In the United States, one boilermaker alone claimed 
that the boilers he had supplied were saving 200,000 
tons of coal per annum. Some figures published 
in regard to practice in the United States showed 
that 1,600 lb. of steam were obtained per ton of 
steel in steel works, which was an interesting 
confirmation of the figures given by the author 
in his paper. Germany claimed to be raising 
1,000,000,000 kw.-hours per annum from the use 
of waste heat in that form. It seemed to him that it 
would be very desirable if those who controlled 
steel-making in particular in this country would 
grasp the economic possibilities which improved 
plant would enable them to achieve. 

Major W. Gregson, in reply, said that owing to the 
limited time available he would have to be brief, 
and would deal more fully with the points raised in 
writing. With regard to Mr. Macdonald's remarks 
on the employment of the water-tube boiler or 
the fire-tube boiler he could say no more on this 
than he had said in the paper. His own practice 
when softening to zero hardness was always to 
by-pass а certain amount of hard water, во as to 
avoid any difficulty due to pitting. He had not 
experienced any wasting on the fire side of the 
tubes. On the question of load fluctuations, а 


large number of gas works in this country were now 


running entirely on waste-heat boilers, i. e., allowing 
for а fluctuating load in the daytime when they 
were working their coal and coke-handling 
machinery. As to the chart referred to, 600 deg. C. 
would not give 5 lb. of steam unless there was over 
The general rule with hori- 
zontal retorts was to get about 3} lb. with 600 deg. 
C., but 5 lb. were obtained on vertical retorts, 
because they were more efficient than horizontal 


.ones, "They, however, rejected more of the waste 


gases, because they took up heat from the hot coke, 
and had an entirely different heat-balance sheet 
than that obtained with horizontal retorts. Тһе 
crux of the situation was set out in the paper. Ав 
there stated, the only criterion of furnace or retort 
efficiency is the amount of fuel used per unit of the 
primary product. Provided the retort was using 
more coke per ton of coal carbonised than a retort 
giving 24 Ib., they were both equally efficient from 
the carbonising point of view, but the one with 
the higher temperature gave the higher recovery. 
Personally, he had experienced no difficulty with 
tests, and considered that present-day instruments 
made it possible to obtain an accurate test of any 
type of plant. He had based his calculations on 
actual figures obtained in practice. 

Referring to Mr. Кеһегв remarks with regard 


* See ENGINEERING, vol. cx, page 265. 
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to the subject of auxiliary-fired boilers, his own 
comment in the paper was а general statement 
only. There were always exceptional cases, and 
Mr. Reber had referred to а particular case which 
happened to be one in which auxiliary firing had 
been justified. Unless it was used for week-end 
purposes at а steel works, or occasionally to give 
extra steam, he favoured а separate boiler, because 
& better overall efficiency was obtained by having 
& fuel-fired boiler entirely separate from the waste- 
heat boiler. Ав regards specific heat, he realised 
that in the higher ranges of temperatures Mallard 
and Le Chatelier's figures were not correct, but 
he submitted that in the lower ranges, which were 
the temperatures met with in the paper, they were 
accurate enough. Mr. Clarkson had complained 
because he had given in the paper only one 
example of a marine oil engine boiler. That 
was because he was limited as to amount of 
space. Ав he had said in the paper, he quite 
agreed that the thimble boiler, Mr. Clarkson's 
boiler, was an excellent boiler on marine oil engines 
owing to the intense turbulent effect obtained, but 
it was obtained at & certain expense. Excessive 
turbulence could not be obtained without high 
back pressure. It was only necessary to refer to 
the publications of the Joint Committee of the 
Institution and the Institution of Naval Architects, 
to realise the very big normal back pressures which 
were set up with ordinary Diesels. Тһе result was 
that Mr. Clarkson’s boiler did not have any deleter- 
ious effect, but he obtained his results at the 
expense of back pressure. (Mr. Clarkson here 
interpolated the remark that it was & fact that 
there was no back pressure, as had been shown 
by Mr. Gilbert Cook.) Resuming, Major Gregson 
said he desired to point out that what actually 
occurred was that the boiler was of itself an ећ- 
cient silencer, because the velocity of the gases 
was reduced. 

With regard to running a boiler dry, he had seen 
fire-tube boilers running dry on internal-combustion 
engines, but he thought it was а bad policy. 
Supposing, for instance, water was admitted to 
the boiler. (Mr. Clarkson again interpolated а 
statement that this had been done in the Ad- 
miralty tests and nothing had happened.) Major 
Gregson said he knew of the tests to which 


Mr. Clarkson referred, but that did not alter his 


view that it was bad practice. He thought that 
in Mr. Clarkson's boiler the steam liberating surface 
was very small, and that he was not getting steam 
off but à mixture of steam and water. Не had 
met this trouble on а vertical type of boiler, and 
in consequence always favoured the horizontal 
boiler. He agreed with Mr. Acland about the Still 
principle. He had referred to the possibility of 
adding a heater to the boiler. One would only put in 
a heater large enough to heat up the actual amount of 
water required for the boiler ; otherwise there was 
a surplus of hot water for which there was no use. 
One of the main features of the Still principle was 
that it was able to use that extra heat effectively 
as steam. Both Mr. Chorlton and Mr. Taylor 
had asked for a further description of the boiler, 
but the subject of the paper was waste-heat recovery 
and not waste-heat boilers. The same remark 
applied to the question relating to the flow of gases. 

'There was one final point he desired to refer to, 
namely, that it was а fact that waste-heat recovery 
was even nowadays apparently not acceptable to 
а very big percentage of practising engineers. 
He noticed, when he went abroad, that manu- 
facturers had re-organised their industries on à 
post-war basis, whereas in this country people were 
agitating all the time to get back to pre-war condi- 
tions, which could not be reproduced. He did not 
claim for waste-heat recovery that it would get 
back entirely our foreign markets, but he submitted 
that it was one of several methods of improving 
industry generally. 

The Chairman terminated the proceedings after 
announcing that an informal meeting would be 1 00 
to-night, at 7 p.m. at which some industria 
kinematograph films would be shown. The next 
ordinary general meeting would take place | 
Friday, March 16, аб 6 p.m., when а paper on ше 
“ Reorganisation of Crewe Locomotive Works, 
by Captain H. P. M. Beames, would be read. 
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NOTES FROM CLEVELAND AND NOTES FROM SOUTH YORESHIRE. 


NOTES FROM THE NORTH. THE NORTHERN COUNTIES. SuErrIELD, Wednesday. 


GLAsOO W, Wednesday, я RN қ 5 
; .—In the Scottish steel trade dull- MIDDLESBROUGH, певаау. Iron and Steel, —There із evidence of а somewh 
Sene P ee the current demand is not ћевуу. The Cleveland Iron Trade.—Much of the output of|tone in crude steel manufecture, where e dues. More 
ness Bur ore on the part of the associated makers is | Cleveland pig-iron continues to go into direct use at оѓ surplus plant has aggravated trading са с 
dead ns cing of the price of plates, sections and joists for | producers’ own consuming plant, and the surplus avail. | foreign inquiries are reported, and EN : ва e 
the eei by 5s. per ton, and the increasing of the | able for disposal on the open market is well taken ор. | аге hardening. At the same time, arrivals o | eta, 
и t allowed under the rebate scheme, In the latter| Stocks are low, and little improvement in demand is bars and rods from foreign sources are heavy, an Де 
9 80 05 lates and sections will be subject to the | needed to create difficulty in fully meeting needs. Sales | keeping idle machinery that has to bear a great 2254 
55 hate of 108. per ton, and joists 124. 6d. рет | аге still chiefly to home firms and to consumers іп | of local taxation. High-grade steels are making go d 
а changes came into force on all new orders, | Scotland, but odd parcels are being disposed of to progress. Ground lost in this Саша 18 ens ра 
and all deliveries, against existing contracts, оп and from | customers abroad. Makers’ recent sales to Belgium and | while exports are encouraging. 2. ‘a m и 
February 15. The idea behind this change is the|to France have been followed by further Continental| common to the production of railway steel and s ір 
encouragement of Ше use of home steel as well as an | inquiries that encourage the hope of expansion of export | steel. Electrical engineers are ерата, Rye 85 
inducement to those not yet participating in the rebate | transactions. Confidence in steady home trade develop- | special materials and tools. inciden tahy. the we 2 
scheme to consider enrolling under its banner. During | ment continues. Makers’ fixed prices for Cleveland pig electrically-driven machinery in the local iron an и ее 
(ће past few days Ше latest move has been the subject of | iron are very strong, but they do not apply to sales | trades is steadily increasing. Where plant renewals 5 
much talk, but producers are very hopeful that their beyond the Tweed. No. 1 grade of iron is quoted | made, electricity is more and more replacing yos s СІ 
concession will be the means of largely increasing the | 678. ва. ; No. 3, g. m. b., 658. ; Хо. 4, foundry, 648., and | power purposes. Building trade slackness is ге ecte 
FTC V 
і я я "T . rom increas , 
Ba ыйга ge evo 4. Hematite. Accounts given of conditions іп the East in twist drills has taken & turn for the better. Saw 
result in à much nee Hp Coast hematite trade are less satisfactory than are those bur ith East 
ipbuilders, at any rate, will be in а better А - | makers feel acutely the decline in trade wit astern 
works, ав shipbuilders, y | of any other branch of the staple industry. Supply is k 
position when offering for new tonnage. In the black very plentiful, and makers are unable to book orders | markets. 
sheet trade there is rather a better pissed а ine bids except on terms well below cost of production. Unless| Quality before Cheapness.—Great interest has been 
although. the heavier gauges гате о а у dth У. | there is speedy unexpected improvement in demand, the | aroused by the scheme to organise an exhibition of the 
Light and galvanised sorts are in better eats А foll ere | make is likely to be curtailed by the blowing out of two or craftsmanship employed in the local staple industries, 
are indications of a general 5 а 101 ds ы three furnaces іп the near future. Market rates continue The idea is hailed with special heartiness by those 
Bm ine current ано EE . 17. Ва | © be ruled by mixed Nos, at 704. reputable manufacturers who are trying to promote the 
popularity of high-quality products. Тһе modern craze 


ton; ship plates, 81. 74. 64. per ton; sections, 71. 17а. 64. | | | nr 
; і . 128. 6d. рег ton, all Foreign Ore.—There is a little more doing in ore, but | А ег 
delivered We eet pues Р | Не are still disinclined to negotiate for supplies | for cheapness һан stimulated internal competition and 
beyond June, though sellers declare that in the fall of | price-cutting, and in some quarters has resulted in the 
Malleable Iron Trade.—Little change has taken place | the year there is likely to be scarcity of supply. Best|output of goods which, as advertising media, do соп- 
in the West of Scotland malleable-iron trade and fresh | rubio is fully 218. 6d., c.i.f. Tees. News from Sweden | siderable harm to the reputation of the industries 
business i$ ва scarce as ever. Buyers are not much in | is to the effect that there seems по promise of early settle- | concerned. Ну the scheme which is now being arranged 
evidence these days, either for ер той or for re-rolled | ment of the strike of ore miners there. 5 i of the сад N е 
steel bars, which are very quiet. le current prices аге EN /ommerce, the Cutlers’ Company o allamshire, ef- 
аз follow: — Crown ” ub 101. 5s. per ton for ЕВ апа Blast-Furnace Cote. M nue sales of Durham blast- field University, and the Sheffield Trades Technical 
ІШ. 104. per ton for export, and re. rolled steel bars, furnace coke are on a slightly improved scale, the values, | Societies. the exhibition will afford visitors а unique 
il. 158. per ton for home, and 7/. рег ton for export. though still unprofitable, tend ро Local i don opportunity of viewing examples of highly skilled work, 
| | Өр А _, tinue to hesitate to enter into heavy contracts. Good Vill encourage craftsmanship, and will be of sound 
Scottish Pig-Iron Trade.—Conditions in the Scottish medium qualities are 183. to 18s. 3d., delivered to con- commercial value in bringing. Sheffield's name more 
pig-iron trade have altered little over the week. Тһе | зитег`з works in this district. prominently before the public in association with high- 
Mire а, цен pee Vä, а Manufactured Iron and Steel-—Finished iron manu- | quality goods. 
continu гензе. ; | | old. еу adhere fir to 
quoted as follow :—Hematite 743. per ton, delivered at F . па 1 of South Yorkshire Coal Trade.—Dullness in export 
the steel works; foundry iron, No. 1, 758. per ton, and | semi. finislied Continental steel bars opened out markets | buying is primarily attributed to uncertainty respecting 
No. 3, 708. per ton, both on trucks at makers’ yards. for producers here, and there is more doing in finished | the effect of the Five Counties’ Coal Scheme. Consumers 
and distributors alike are inclined to mark time until 


Scotti. ig. ; PN | steel with prices of foreign material approaching She | | 
Sieh PELA A 1 ны A NUAGE Jewels. ruling for Tees-side commodities. А more aad PT ВЕ: E as to the trend of 
ending Saturday last, February 18, only amounted to | Welcome announcement is that the Highways Committee ood dod Ин ко. 9 ДЕ я At the moment there ма 
317 tons. Of that total 311 tons went overseas and | ОҒ the London County Council have recommended Ва GER О гее өт N at varying rates, 
б tons coastwise, For the corresponding week of last | acceptance of the tender of Messrs. Dorman, Long and | ап4 where contract deliveries all short of requirements, 
year the figures were 195 tons overseas and 91 tons | Company, Limited, of Middlesbrough, for 38,6531. 108, ТИРА НЕ auginenting supplies through this medium. 
coastwise making a total shipment of 286 tons. for supply of track rails and bolts in connection with | Industrial fuel is а quiet таг et, with supplies in excess 
| London tramways. The tender was the lowest except. that | of Ше demand, despite short-time working. Secondary 
of 30,7471., made by the Anglo- Belgian Steel Corporation | grades are abundant, though without quotable change. 
of Brussels. Among the principal quotations are: | The demand for gas coal is tapering off, and there 18 
Common iron bars, 10. 5s.; best bars, 107. 154. ; best keen competition for business in smalls, House coal is 
best bars, 111. 5s. ; packing (parallel), 7L. 108. ; packing | passing what is usually its business season without sales 
(tapered), 10/1; steel billets (soft), 71. 28. 6d.; steel having reached normal volume at any period. Quota. 
billets (medium), 7/ 128. 6d.; steel billets (hard), | tions : – Best hand-picked branch, 278. 64. to 298. 6d. ; 
81. 28. 6d. ; steel ship plates, 8. 78. 64.; steel angles, | Derbyshire best brights, 20x. 64. to 218. 6d. ; best house 
7l. 174. 6d. ; steel joists, 71. 178. 6d. ; steel rivets, III.; | coal, 188. to 204. 6d. ; screened house coal, 165. to 17^. ба. ; 
heavy steel rails, 8. 109, ; and galvanised corrugated | screened house nuts, 158. to 168.; Yorkshire hards, 
sheets (Хо. 24 gauge), 131. 14s. 6d. to 15. 6d. ; Derbyshire hards, 145. to 158. ба. 2 

rough slacks, 8s. 64. to 9s. 6d. ; nutty slacks, 65. to 75. ; 
smalls, 38. to 43. ва. 
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ЕАкАПАУ 8 NOTEBOOEKS.— Opening а course of three 
lectures, entitled ‘‘ From Faraday's Notebooks," at 
the Royal Institution, on February 2 last, Sir William 
Bragg remarked that the Institution had resolved to 
publish these notebooks. Faraday had not only carefully 
written out and numbered his experiments and observa- 
tions, but he had explained, in those laboratory notes, 
the reasons which had guided him in his work. Being 
struck, in 1842, for example, by the observation that a 
lump of ice would melt on the surface and yet freeze to 
another piece of ice brought in contact with it, he started 
his rescarch on Ice and Regulation (the subject of Sir 
William's first lecture), and observed that two pieces of 
ice would freeze together in warin and cold water, and 
in lukewarm petrol, but not in cold petrol, and not at 
all in alcohol. Furthermore а piece of ice would stick 
to a woollen glove, but not to tinfoil. Faraday tried a 
multitude of other experiments before he discoursed on 
the problem of the motion of glaciers, in 1850. 


NOTES FROM THE SOUTH-WEST. 


Савртке, Wednesday. 


‚ The Coal Trade.—A distinct improvement has occurred 
in the shipping position this week with the result that 
loading activity has been much more pronounced, Vessels 
which had been delayed by the bad weather have reached 
port. and individual collieries, which were compelled to 
effect temporary stoppages on account of the lack of empty 
trucks caused by the non-arrival of expected shipping, 
have been able to resume work. The improved position 
was reflected in the foreign exports, which reached 458,030 
tons in the past week, or 110,000 tons more than іп 
the preceding six days. At Cardiff, shipments were 
raised from 227,730 tons to 316,530 tons, at Newport from 
68.070 tons to 75,710 tons, at Port Talbot from 18,950 
tons to 37,130 tons, and at Llanelly from 4,150 tons to 
4.750 tons, but at Swansea reduced from 28,950 tons to 
23.910 tons Clearances were increased to Argentina, 
Brazil, France, Italy, Portugal and Spain, but reduced to 
pt and Greece. Тһе improved shipping position and 
loading activity has had no material influence on prices 
in view of the fact that stocks were heavy and had to be 
cleared before any appreciable change could be expected. 
At the same time the potential output of the coalfield 
has been enormously increased since the return to the 
eight hourg’ Working day. Best Admiralty largo ruled 
from 19, to 19s, 3d., with other qualities at relative 
1 75 The best smalls were tight at 12s. 6d. to 13s., 
"s the inferior grades were plentiful from 10s. 6d. up. 
“ized coals, too, were scarce and tight. 


The Stabilisation Scheme.—Further efforts have been 
made this week towards composing the differences of 
opinion amongst colliery owners in respect to the 
‘tabilisation of prices scheme, under which collieries are 
на and a scliedule of minima prices drawn up for 
Пе sale of the different classes of coal. The Deed which 
н т necessary to draw up, binding the collieries, 
К крш, na dudar ʒñũ no. WROUGHT-STEEL PULLEYS.— Our attention has vos 
Ше operation of the scheine though the idea is to make | drawn to the form of steel rim P 1 n y 
it operative from March 19. The matter is however, | Messrs Henry owe aod. Doni 12. = " оу cd 
still under consideration | | Lancashire, under the name of the ісіогу wrought stee 

| pulley. In this pulley Ше spokes are based just inside 


Iron and Steel. —Exports of iron and steel in the past | the rim, and the ends are riveted over into countersunk 
week totalled 21,307 tona compared with 7,997 tons in| holes. Тһе chief feature of the design, however, is a 
the preceding week. Shipments of tinplates and terne- steel cross bar through which each spoke passes, the 
plates were raised from 6,057 tons to 8,592 tons, black- | bars being riveted across the rim on the inside and held 
plates and sheetg from 459 tons to 726 tons, galvanised | to it by four rivets. The presence of these cross bars 
ects from 1,143 tons to 7,758 tons, and other iron and | distributes the load over a much greater width of rim 
1 8 коофв from 338 tons to 4,231 tons. Enquiries for | and adds stiffness to Ше pulleys, the design being specially 
plates continued satisinctory, but prospective buyers | suitable for fluctuating and unsteady drives, high speeds 
Wete bearing prices; makers, on the other hand, | and heavy loads. The pulleys are made in sizes from 
adhered to recent levels, 12 т. upwards. 


TRIAL TRIP OF THE S. S. EASTHOROUGdRH. The сагро 
steamer Eastborough, built by Messrs. Craig, Taylor 
and Company, Limited, Stockton-on-Tees, for Messrs. 
Humphries (Cardiff), Limited, Cardiff, recently under. 
went successful trials at sea, during which a speed of 
11-6 knots was maintained. The vessel has a Jength 
of 414 ft.. a breadth of 53 ft. 6 in., and a depth, to the 
shelter deck, of 35 ft. 6 in. The propelling machinery, 
constructed by Messrs. Blair and Company, Limited, 
Stockton-on-Tees, comprises triple- expansion engines 
having cylinders 253 in., 42 in. and 70 in., and a piston 
stroke of 48 in. Steam is supplied by three large boilers 
operating at а pressure of 180 ]b. per square inch. 


СомғрАмү REGISTRATION DuRING 1927.— According 
to the annual statistical report compiled by Messrs. 
Jordan and Sons, Limited, company registration agents, 
116 to 118, Chancery Lane, London, W.C.2, the public 
and private companies registered during 1927 totalled 
7,797, and the capital involved aggregated 203,498,4141. 
Engineering Companies to the number of 431 were 
registered, representing a total capital of 21,642,990/., 
the latter figure being higher than that of any other 
class of company. Next in order of value were mines 
companies, of which there were 319, involving а capital 
of 19,134,432}. Twelve railway companies were together 
responsible for 6,057,1401., and 238 electricity, gas and 
water undertakings had a total capital value of J. 368, 4941. 


BRITISH STANDARD SPECIFICATION FOR THE ELECTRICAL 
PERFORMANCE OF ROTARY CONVERTERS.—The final 
issue of а new series of specifications, which are to 
replace B. S. S. No. 72— 1917, relating to the perform. 
ance of electrical machinery, has been published by the 
British Engineering Standards Association as No. 172 
— 1927. The machines dealt with are rotary converters, 
for industrial purposes and tramway traction, of 
90 kw. direct working, or 50 k. v. a. inverted working, 
and upwards, having windings insulated with class А 
material which is defined in an appendix, Rotary 
converters for railway service, however, are not included. 
Аз usual, the publication opens with a list of definitiona 
relating to the characteristics of the machines dealt with, 
but in this case а definition of standard wave-form of 
direct-current voltage is also included. Subsequent sec- 
tions deal with rating, limits of temperature. rise, 
overloads, commutation, &c. Copies of the specification 
may be obtained from the Publication Department, 
B. E. S. A., 28, Victoria-street, Westminster, London, 
S. W. 1: price 28. 24. each, post free. 
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LABOUR NOTES. 


Ат a joint conference on the wages question, held at 
Carlisle, on Thursday, last week, the Shipbuilding 
Employers’ Federation made a conditional offer to 
the representatives of the shipyard trade unions. Pro- 
vided the unions agreed jointly to consider with the 
employers (1) the formulation of an index scheme for the 
automatic regulation of wages, and (2) certain matters 
arising out of Part I. of the Joint Inquiry Report, the 
employers were prepared, it was stated, to increase 
the restored bonus of 78. granted by the Court of 
Arbitration in 1924, to 10s. in the case of timeworkers. 
The exact terms of the offer were as follows :—'' That 
time-workers, 21 years of age and over, in receipt of 
the restored bonus of 75., should have 3s. added to their 
bonus, making it 104. per week, and in the case of 
certain of the lower-paid classes who are paid bonuses 
slightly in excess of 78., such bonuses should be increased 
to 108. per week. Certain men who have for а number 
of years been in receipt of a special bonus of 35. in excess 
of the bonus paid to other workmen in the industry, 
would not participate in the increased bonus." 


Ав to the date from which the proposed increase in 
bonus should apply, the employers suggested that it 
should be payable in equal instalments at the beginning 
of July and September, explaining that time was 
necessary in order to clear off work which was in pro- 
gress, апа had been taken on a price basis that did not 
cover the possibility of а wages increase. Тһе interval 
was needed also to give firms an opportunity to estimate 
for future contracts on the basis of the higher labour 
cost. Having regard to the high level of the present 
earnings of pieceworkers, it was added, and also to 
the circumstances of the industry at present, the 
employers could not see their way to grant any increase 
of bonus to men paid by results, or on other than plain 
time rates. Returns collected from federated firms, 
it was stated, showed that the actual weekly earnings 
of all piece-workers in the industry were approximately 
4l. 108. for 41 hours worked, or the equivalent of 5/. 
for a full week of 47 hours. 


Mr. Sherwood, speaking for the Federation of 
Engineering and Shipbuilding Trades, intimated that 
the offer would be submitted to the executives of the 
affiliated unions. It was, of course, to be understood, 
he said, that by doing so, they did not commit them- 
selves in any way to acceptance of the offer. Mr. Nichol, 
on behalf of the six craft unions which are not now 
units of the Federated Trades, viz., those of the ship- 
wrights, plumbers, painters, electricians, woodworkers, 
and boilermakers, stated that they also would report 
the offer to their executives, but as conditions had been 
attached to it which had no relation to a general wages 
application, they could not recommend it. 


The Ministry of Labour Guzette states that following 
the sharp decline which occurred immediately after 
Christmas, employment showed a steady improvement 
on the whole, throughout January. At the end of 
the month, however, employment in most industries 
remained worse than in the third week of December. 
There was a further seasonal decline in the building 
trade, in publie works contracting, and in their 
ancillary industries of brick, tile and cement manu- 
facture. In а number of other industries, including 
most of the textile and clothing trades, food, drink 
апа tobacco manufacture, the saw-milling, furniture 
and other woodworking trades, and the miscellaneous 
metal industries, employment at the end of January 
was also below the level recorded immediately before 
Christmas. In coal-mining there was an increase in 
the numbers of workpeople temporarily stopped from 
the service of their employers. Оп the other hand, 
there was а slight improvement in employment in 
the cotton textile industry, in the pottery trade, in 
hat and cap manufacture, and in ship repairing. 


Among the workpeople (aged 16 to 64 inclusive 
and numbering approximately 11,800,000) insured 
against unemployment under the Unemployment 
Insurance Acts in Great Britain and Northern Ireland, 
the percentage unemployed (including those tempo- 
rarily stopped as well as those wholly unemployed), 
in all industries taken together, was 10-7 at January 
23, 1928, as compared with 9-8 at December 19, 1927, 
and 12-0 at January 24, 1927. The percentage wholly 
unemployed was 8:3 at January 23, 1928, as compared 
with 7-7 at December 19, 1927 ; while the percentage 
temporarily stopped was 2-4, as compared with 2.1. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
wages reported to have come into operation during 
January resulted in a net reduction of 16,3507. in 
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the weekly full-time wages of about 245,000 work. 
people, and in an increase of nearly 9,0001. in those 
of nearly 150,000 workpeople. The largest group 
of workpeople affected by reductions were coal miners 
in Yorkshire, in whose case the percentage addition 
to basis rates was reduced by an amount equivalent 
to about 3 per cent. on current wages. There were 
also reductions in the wages of iron miners and blast- 
furnace workers in Cleveland апа Cumberland, shale 
miners and shale-oil workers in Scotland, iron puddlers 
and millmen in the North of England and West of 
Scotland, and textile bleachers, dyers, &c., in Scotland. 
Lower rates of pay were introduced for new entrants 
in the case of certain classes of railway traffic workers 
in Northern Ireland. 


Textile bleachers, dyers, &c., in Yorkshire and 
Lancashire received small increases under cost-of-living 
sliding scales (less than ф per cent. on current wages 
in Yorkshire, and 3d. and 2d. per week for men and 
women, respectively, in Lancashire), and men employed 
by electricity supply undertakings received an increase 
of ld. per hour in most districts in Great Britain, 
outside the North-East Coast and East Midlands areas 
of England. Increases also occurred under cost-of- 
living sliding scales in the wages of bobbin and shuttle 
makers in England and Wales, waterworks employees 
in various districts in England, felt hat makers, seed 
crushers and о! millers, and men employed by public 
works contractors in London. 


The number of trade disputes involving stoppages of 
work reported to the Ministry of Labour as beginning 
in January, was 3l. In addition, 10 disputes which 
began before January were still in progress at the 
beginning of the month. Тһе number of workpeople 
involved in all disputes in January (including work- 
people thrown out of work at the establishments 
where the disputes occurred, but not themselves 
parties to the disputes) was about 10,000; and the 
aggregate duration of all disputes during January was 
about 50,000 working days. These figures compare 
with totals of 7,600 workpeople involved and 38,000 
working days lost in the previous month, and with 
15,300 workpeople involved and 130,000 days lost in 
January, 1927. 


In the summer of 1924, the Polish Government, 
owing to the critical position of the metal, mining and 
engineering industries in Polish Upper Silesia, authorised 
as а temporary measure the introduction of a working 
day of 10 hours for persons employed in iron and steel 
and lead foundries. The trade unions agreed to this 
measure only on the condition that the question should 
be submitted for revision immediately after an improve- 
ment in the industry had taken place. As the improve- 
ment which became noticeable аф the beginning of 
1927, has been maintained, certain modifications, 
which are intended to lead up to the general reduction 
of the 10-hour working day, have been introduced by 
agreement between the employers and workers, with 
the approval of the Government, and embodied in a 
decree. Аз from January 1, 1928, the working time 
of certain workers in iron, steel] and lead foundries 
exposed to excessive heat, dust or poisonous fumes, 
may not exceed 8 hours a shift. Тће question of 
introducing the 8-hour day on Saturdays for certain 
categories which remain temporarily on the 10-hour 
basis, was to be considered before February 15, 1928, 
by a special commission. All the works were requested 
to submit to the Labour Commissioner, by February 1, 
1928, plans for bringing the remaining categories of 
workers exposed to excessive heat, dust and poisonous 
gases, within the scope of the 8-hour day by August I, 
or in exceptional cases, by November 1, 1928, at 
the latest. 


The Ministry of Labour states that on February 13, 
1928, the number of unemployed persons оп the 
registers of Employment Exchanges in Great Britain 
was 1,159,800, of whom 830,100 were wholly un- 
employed, 262,900 temporarily stopped, and 66,800 
persons normally in casual employment. Of the 
total number, 925,600 were men, 37,600 boys, 160,100 
women, and 36,500 girls. On February 6, 1928, the 
number of unemployed persons was 1.162,153. Of 
these, 836,560 were wholly unemployed, 260,595 tem- 
porarily stopped, and 64,998 persons normally in 
casual employment; 921,060 were men, 39,026 boys, 
164,364 women, and 37,703 girls. Тһе total number of 
unemployed persons on February 14, 1927, was 
1,270,217, of whom 1,005,372 were men, 36,355 boys, 
190,253 women, and 38.237 girls. 


The Bureau of Statistics and Information in the 
Department of the Industrial Commissioner for New 
York State, records, thatin December last, employment 
in the factories of the State fell to its lowest point 
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since the end of 1921. That conclusion is drawn, the 
compilers say, from the regular monthly reports of 
approximately 1,650 firms which, in December. 
employed more than 450.000 workers. Compared with 
a year ago, there was a net decrease of 66,000 in the 
number of wage earners. The number of workers 
laid off during the year was even greater, but the total 
decrease was partly off-set by the engagement of new 
workers in a few industries. The metals group of 
industries continued downward in December. The 
largest reductions took place in railroad equipment 
factories, steam and hot-water heating plants, and 
radio firms. Railroad repair shops did not repeat the 
decline in the railroad equipment factories; instead 
of a decline employees were added in December. 


Although most metal industries reduced their 
forces from November to December, the manufacture 
of machinery, cutlery and agricultural implements 
showed a decided gain. Тһе iron and steel mills also 
showed а small but definite increase in employment— 
an increase that was especially significant, because, in 
1926, the steel mills reduced their forces towards the 
end of the year. Makers of automobiles and parts 
curtailed activity again, and employment dropped 
by more than 5 per cent. Notwithstanding that, firms 
here and there, making sheet metal, automobile hard- 
ware and parts, by increases of the number of their 
employees or rises in pay-rolls, indicated some improve- 
ment in allied industries. Reports from State Employ- 
ment offices showed, it is added, that since September 
the surplus of workers had risen steadily. Calls from 
employers began to fall off in October, and probably, 
in anticipation of à decline in opportunities of employ- 
ment, registrations from workers also decreased, 
although not so rapidly as the drop in employers 
demands. Unemployment, apparently, was more 
widespread in December than it had been for some 
time. 


The notice given by the association of German 
steel makers of their intention to declare a national 
lockout unless the strikers in the Central German area 
return to work, has been suspended until February 29. 
When the parties to the Central German difference 
failed to agree, the Minister of Labour issued an award 
increasing the wages of the men by 5 pfennigs an hour. 
This was rejected by the representatives of the employers 
and also, in effect, by the representatives of the men. 
On Tuesday, Dr. Brauns formally declared the award 
to be binding, and both parties are, it is understood, 
preparing to obey. At the time of writing, there is 
some doubt as to what the attitude of the rank and file 
of the Central German workers will be. If, however, 
they return to work before February 29, the national 
lockout notices will automatically cease to have effect. 


The situation in the Lancashire cotton trade was 
discussed at a conference in Manchester on Tuesday, 
between representative spinners and manufacturers 
and representative trade unionists. At the close of the 
meeting, it was stated that the trade union representa- 
tives had submitted the following: We cannot agree 
that there is any justification for either reduction of 
wages or increased hours, and we do not believe that 
any improvement in trade will result by such proposals. 
We are favourable to an inquiry in order to ascertain 
all the facts with regard to costs of production and 
distribution. We believe that a statutory committee 
appointed by the Government is the most satisfactory 
method of ascertaining all the facts." Тһе reply of 
the employers was as follows: —“ We are not in 
favour of the setting up of a statutory committee, a3 
the present serious position of the industry requires 
immediate action. We desire to know whether you 
are willing to meet the employers in conference, con- 
sisting of 12 representatives from each side to consider 
what goes to make up the cost of production of yarn 
and cloth, such conference to report within 8 month, 
in what way production costs сап be reduced во as to 
secure a greater volume of trade for the industry. We 
are prepared to sit continuously to accomplish this 
end." According to the official report, the operatives 
representatives thereupon asked for time in which to 
consult their executive committee in regard to the 
employers! note, and the conference was adjourned in 
order to comply with this request until Monday next, 
at 2 o'clock. 

Е 

TRE INSTITUTE оғ MARINE ENGINEERS.—ÀAt the annual 
general meeting of the Institute of Marine Engineers, 
held on February 17 last, Sir Alan G. Anderson wa? 
elected president. The new vice-presidents elect 
were Messrs. A. H. Mather, Е. 5. Kennedy, T. А. Jolm- 
son, John McCallum, and A. Watt, and Engineer Rear- 
Admiral W. M. Whayman, Engincer-Captain Н. А. 
Brown, and the senior chief engineer of Messrs. Alfred 
Holt and Company, Limited. The new members of the 
Council are Messrs. R. Т. Clarke, H. G. Dixon, С. А. 


! Flower, John Nicol, and В. T. Wilson. 
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um ISION VARIABLE AIR 
e^ CONDENSER. 

Ix our account of the exhibition of scientific instru- 

and арра held at rex Imperial Des € 

лепсе, South Kensington, and organised the 

iysical and Optical Societies, we referred, керме 68 

оп variable air condenser designed 

Griffiths, of Messrs. H. W. Sullivan, 

S.E.15, and known as the Sullivan- 


E nd the modern standard multi-vibrator wavemeters, 
ich а | by Dr. D. W. Dye, of the 
boratory, and also manufactured 

' А account of the multi- 


| yr wavemeter will be found on page 727 of our 


The object of the design of the condenser, with which 
же now propose to deal, is to overcome the inaccuracies 
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introduced by wear and to eliminate the effects of any 
imegularities in the rotational movement about the 
axis, and this is accomplished by employing a number of 
screening elements in the air gaps above and below 
each of the moving plates, and connecting the gaps 
y in series instead of in parallel, as they are 

in à condenser of ordinary construction. 

Fig. l shows the condenser partly removed from its 
sasings, and Fig. 2 is a diagram showing the arrangement 
of а pair of moving plates with the corresponding 
fixed and sereening plates in a simplified form. Тһе 
moving plates, lettered MP 1 and MP 2 in the diagram, 
ме mounted on semi-circular sheets of insulating 
material attached to the spindle, and their form, in 
is that of half an annulus. Тһе fixed plates, 

1, FP 2 and ЕР 3, are also semi-annular in plan, 
the screen plates, 8 1, S 2 and 83, are complete 
annuli, mounted concentrically with the spindle carrying 
the moving plates. The latter, it should be explained, 
аге arranged во that the successive plates are displaced 
180 deg. in plan, and the fixed plates are similarly dis- 
Іп order to obtain mechanical and electrical 


posed 
Казан The actual arrangement of the plates is 
thin 


in Fig. 1, in which the pairs of comparatively 
represent the fixed plates and screening 
ween each pair of moving plates. Тһе 


» it will be noticed, are considerably thicker than | 


ormer, and the fact that they are successively 
by 180 deg. will at once be apparent. 

‚10 follow the principles involved, however, it is 

simpler to 


nected 
— 
between the 


air 
of fixed plates 
the condenser shown in Fig. 2, it will be seen that the | 


regard the plates as being arranged іп axial displacements of the moving systems of con- 
accordance with Fig. 2. From this it will be seen that | densers of the ordinary parallel-gap type, curve А 
alternate groups of fixed and screening plates аге con- | representing the case with an initial displacement of 
to opposite terminals of the condenser, there 2 per cent., and curve В showing the result for the 
no пса! connection to the moving plates. | same condenser after all the gaps had been adjusted 


tion of the latter, however, varies the capacity | to be exactly equal. It will be seen that, in the latter | W. 5 
nals by varying the proportion of | case, an axial displacement of 10 per cent. produced | discharge. The tests so far carried out at different 


and metal in the gaps between the alternate райз |а frequency change of 0-5 per cent. as compared | storage levels had given good results, particularly in 
nsidering now the two sections of | with 0-014 per cent. for the Sullivan-Griffiths condenser. | regard to leakage through the arch, which was found 
the | practically non-existent. 
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latter were demonstrated at the Ph аА) ДИ), C 
r Е the 
moving system of the condenser, while the 
wavemeter, of which it formed a part, was А 
An axial displacement amounting to 5 per cent. of the 
total dielectric ар Дуана а change of | 
beating with the 20 kilocycle harmonic of 
multivibrator wavemeter of from 5 
per second. Тһе beats were recorded on the tape of 
a syphon recorder, on which seconds were also 
from a pendulum. Тһе change in the beats produced 
was equivalent to a frequency change of 5 parts in 
100,000. 


ITALIAN WATER-POWER PLANTS. 


Еопоутхо upon the failure of the Gleno dam, а 
committee was appointed in Italy in December, 1923, 
with a view to inspecting the dams in course of con- 
struction throughout the country, together with those 
already in service and forming of the various 
hydro-electric and other i tions. Particulars 
concerning the more important dams being built or 
nearing completion on April 1 of last year have been 
recently issued by the committee and published in 
the Journal of the Italian Ministry of Public Works, 
the Annali dei Lavori Pubblici; from this we have 
abstracted the brief data given below. The informa- 
tion relates to the condition of the works in the early 
part of 1927. 

Piedmont.—In the Cuneo province the Societa 
Forze Idrauliche della Maira was completing the San 
Damiano dam, to form a reservoir having a capacity 
of about 275,000 cub. m. (60-5 million gallons), for 
the production of a total of over 6,700 h.p. Ву means 
of this dam the whole of the flow of the Maira torrent 
is to be utilised for current generating purposes. 

With a view to insure a winter water supply to the 
Sotto Frua generating station, and other generating 
stations located further down stream along the course 
of the Toce, in the Novara province, the Società 
Serbatoi Alpini in Val Toggia planned the construction 
of three storage reservoirs, one in connection with 
Lake Kastel, to increase its capacity by about 
5,000,000 cub. m. (1,100 million gallons), the second, 
near the outlet of Lake Schwarz, having a capacity of 
1,100,000 cub. m. (244 million gallons), the third being 
in connection with the Fisch or Toggia Lake, to secure 
а storage of 7,000,000 cub. m. (1,540 million gallons). 
Of the above, work on the second was suspended in 
1924, and had not been restarted last spring. In regard 
to the third, the class of dam to be built still had to 
be finally decided. Work on the Lake Kastel dam 
was being proceeded with. 

In the same province, the Oberseo Lake dam for 
the Società Imprese Elettriche Conti, for which the 
committee have insisted upon increased strength, to 
meet the new standards, had been given a thickness of 
16-50 m. (54 ft.) at the base, whilst the crown had been 
heightened by 1:50 m. (about 5 ft.). Owing to these 
measures, it had been possible to raise the storage level 
by 1 m. (3 ft. 3 in.), the volume of water available 
being 1,200,000 cub. m. (264 million gallons). 

Still in the Novara province, the Alpe Cavalli dam 
for the Società Anonima Forze Idrauliche Valle Antrona, 
which had been completed and tested under partial 
storage conditions with water level 12 m. (39 ft. 5 in.) 
below the overflow level, was subjected to a further 
test with storage level at 6 m. (19 ft. 8 in.) below over- 
flow level. The tests having proved satisfactory, the 
company has been authorised to increase the storage 
up to 2 m. (6 ft. 6 in.) below the overflow level as a 
final test. The lower Alpe Campliccioli dam, on the 
Ттопсопе stream (Ovesca Toce), for the same com- 
pany, has been increased in height. While this dam 
was in course of construction, the company requested 
to be allowed to work it under partial storage, in 
order to meet their obligations with the Italian Edison 
Electrical Company. Permission for this was granted 
subject to the carrying out by the company concerned 
of various works of detail, and the provision by them 
of a set of apparatus for recording the behaviour of 
the dam under load and its impermeability. Work 
on two other dams for the same company was, at 
the time of the Report, still in the initial stages; these 
were the Cingino dam, to form a storage reservoir 
of about 5,000,000 cub. m. (1,100 million gallons), and 
the Camposecco dam, intended to impound approxi- 
mately 5,700,000 cub m. (1,254 million gallons). 

In the Turin province the building of the Rochemolles 
dam for the Italian Railways has proceeded satis- 
factorily. Тһе Chinsella dam, for the Officine Energia 
Elettrica di Novara had recently been completed 
and brought into service under conditions of partial 
storage; operations were, however, still in progress 
with a view to increase the capacity of the surface 


ENGINEERING. 


capacity between the terminals T 1 and T 2 is mainly 
composed of four capacities, C 5, C 6, C 7 and C 8, be- 
tween the fixed and moving plates, the capacities C 5 
and C 6, being in series, as also are C 7 and С 8, and the 
two groups being in parallel. Theythus form the arms 
of a Wheatstone bridge, as shown in Fig. 3, and the total 
capacity of the complete condenser is made up of similar 
bridge groups connected in parallel. Тће capacities be- 
tween the moving plates and the spindle, between the 
fixed plates and the spindle, and between adjacent fixed 
plates, are represented by C 11 and C 12, С 13, and C 10, 
respectively, in Fig. 3, and a moment's consideration will 
show that the effect of an axial displacement of the 
marng system relatively to the fixed system will disturb 
the balance of the bridge. For instance, if the spindle 
and moving plates are moved downwards, C 5 and C 7 
will dim inish ish, and C 6 and C 8 will increase, so that the 
bridge will be unbalanced, and there will be a difference 
of potential between MP 1 and MP 2. This, however, 
would have no effect on the total capacity between 
ТІ and Т2, except for the existence of any direct 
capacities between the moving plates or of the smaller 
capacities C 11 and C 12 between the moving plates 
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and the spindle. If, therefore, these capacities can all 
be eliminated, or made negligibly small, the axial dis- 
placement of the moving system of the condenser will 
have no effect upon its capacity. 

In the Sullivan-Griffiths condenser, the electrostatic 
fields between the moving plates are intercepted by the 
screening plates 5 1, S 2 and $3, and the capacities 
between those parts are, therefore, practically elimi- 
nated, while the capacities СИ and C12 аге ren- 
dered negligible by suitable dimensioning of the 
parts in the design. The effect of this method of 
construction is strikingly demonstrated by the curve 
C in Fig. 4, which shows the percentage frequency 
change resulting from axial displacements up to 10 per 
cent. of the total dielectric gap in the case of a Sullivan- 
Griffiths condenser. For a 10 per cent. axial dis- 
placement, the frequency change amounts to only 
0-014 рег cent. Curves А and B, which are included 
in Fig. 4 for comparison, show the effects of similar 


The extremely small frequency changes of 
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Venice.—In the Udine province, work was in progress 
on the foundations of the Cosa torrent dam intended 
for the operation of the Tul plant. In the Trento 
province, storage works at the Piazze Lake, in the Piné 
Valley, for the Società Generale Elettrica Tridentina, 
had been completed, with а view to raise the lake level 
by means of a dry-filled rock dam. The masonry work 
had proved entirely successful, but some small leakage 
having been noticed in the ground formation on the 
downstream side of the dam, the installation was still 
under test. 

Liguria.—In the Genoa province, and in connection 
with the Ferrari-Galliera aqueduct, strengthening 
operations had been carried out on the Lungo Lake 
and Badana Lake dams, whilst strengthening buttresses 
had also been built at the back of the Lavezze dam. 
The Giacopiane dam, for the Consorzio Idroelettrico di 
Monte Aliona, was completed ; it had been taken over 
and was under full capacity. Certain losses of water 
having been noted, steps were being taken to reduce 
them. There being a head of about 40 m. (130 ft.) 
available between the reservoir and the Piano Sapejo 
forebay, a small generating station was to be built 
to take advantage of this. 

The construction of the Sanguineto dam for the 
new Genoa aqueduct in Val Noci, for which dams of 
the committee’s new gravity type have been adopted, 
had made considerable progress, but storage had not 
commenced. The completion of the work was to take 
at least two more seasons. 

Emilia.—In the Bologna province, the work on the 
Pavana dam, of the combined multiple arch and gravity 
type, across the Limentra di Sambuca, for the Italian 
State Railways, was completed in 1926. The reservoir 
was filled and the behaviour of the dam was found to be 
satisfactory from every standpoint. The excavations 
for the foundations of the Suviana dam on the Limentra 
di Treppio were making satisfactory progress. In the 
Modena province, the works in hand for the Consorzi 
delle Bonifiche Parmigiana-Moglia, Crevalcore, Dosolo 
e Bentivoglio, included the Muschioso dam across the 
Dolo torrent, a tributary of the Secchia, of which three 
piers and part of the bracing had been built. The 
concrete filling for the base of the arches and other 
foundation work had also been carried out. The 
Braglie dam on the Dragone had not yet been put 
in hand. 

In the Parma Province, the earth dam on the Zola 
river, in connection with the Torrente Parma Irrigation 
Works, had reached, at the end of 1926, a height of 
3-50 m. (11 ft. 6in.) below coping level, while in the 
Piacenza Province, work was proceeding steadily and 
satisfactorily on the Molato dam for the Consorzio di 
Irrigazione Val Tidone. The Mignano dam on the Arda, 
for the Consorzio Irriguo Val d'Arda, had not yet been 
started. Preliminary measures such as deviation of 
streams and the preparation of working sites had been 
carried out. The building of the dam on the Boreca 
for the Alfredo Torresi installation, was completed 
in 1926, and the work stood satisfactorily up to the 
tests. 

Marches.—In the Ascoli Piceno Province, the Cas- 
teltrosino Works for the Società Industriale Italiana, 
which includes а dam on the main course of the 
Castellano, had been almost completed. It was ех- 
pected that the installation would be put into service 
in the course of 1927. 

Forebay works for the Società Forze Idrauliche 
Italiane, having a capacity of about 100,000 cub. m. 
(22,000,000 gallons), to supply the Gerosa generating 
station, had been completed. 

Latium.—The heightening of the Fiumerotto dam in 
the Aniene, for the Consorzio Idroelettrico dell’ Aniene, 
was completed ; the work was undertaken with a view 
to compensate for variations in the flow of the river, 
an increased discharge having been granted to the 
Castelmadama generating station, the object being 
further to allow a maximum diversion of 30 cub. m. 
(6,600 gallons) for the new Fiumerotto Arci plant. The 
work at the Gregoriano tunnel, near Tivoli, was well 
advanced. 

Abruzzi.—In the Aquila Province, the most interest- 
ing phase in the construction of the San Domenico 
dam on the Sagittario was completed, namely, the 
filling-in of the wide and very deep gulley eroded 
by the torrent—a depth of over 50 m. (164 ft. 2 in.). 
This was effected by placing in position masses of con- 
crete 8 m. (26 ft. 3 in.) in thickness and by injecting 
cement or mortar under pressure. Tbe work, carried 
out for the Italian Railways, is destined to form a 
storage reservoir to supply the Anversa-Scanno generat- 
ing station. 

Campania.—In the Caserta Province, work in pro- 
gress and work nearing completion included the Sant 
Eleuterio dam on the Liri, near its junction with the 
Cancello stream ; the Cancello and the San Giacomo 
dams, all for the Società Mediterranea di Elettricità. 
The Cancello dam was completed, work on the two 
others and on the conduits was being proceeded with 
steadily. 


The Main Cignana dam for the Società Idroelettrica 
Marmore was commenced in the summer of 1926. In 
the same year the Ussin barrage, on the Marmore torrent, 
for the Società Idroelettrica Piemontese Lombarda E. 
Breda was completed. This provides a small amount 
of storage, about 180,000 cub. m. (39-6 million gallons), 
below the Maen generating station, where the intakes 
for the Couvalon and Chatillon generating stations are 
situated. Work on the Orco stream, near Ceresole 
Reale, in connection with an enterprise of the Turin 
Municipality was still in the initial stages. 

Lombard y.—1n the Bergamo province, work had bcen 
continued for the Azienda Elettrica Crespi and Com- 
pany, of Valgoglio, on the Nero Lake dam, the masonry 
in the early part of last year having reached a height 
of 14 m. (46 ft.) below the maximum storage level, 
апа 1,600,000 cub. m. (352 million gallons) of water 
were impounded and being used under heads of 1,030 m. 
and 320-70 m. (3,380 and 1,050 ft.) in the Aviasco 
and Gromo generating stations; а number of other 
generating stations distributed along the Serio were 
also being supplied. Тһе Sernello Lake dam had been 
almost completed, and furnished a total water storage of 
about 190,000 cub. m. (41-8 million gallons) for working 
the same generating stations. 

Of the three dams forming part of the works of the 
Società Idroelettrica del Barbellino, in the Alto Serio, 
the Biondine, or Val Morta dam alone had been com- 
pleted; this only impounds а comparatively small 
quantity of water, about 100,000 cub. m. (22 million 
gallons). Тһе work on the Barbellino Lake dams had 
not been carried very far. 

Among the several dams forming part of the Carona 
installations for the Società Forze Idrauliche Alto 
Brembo, only the two smaller, of Marcio Lake and 
Piano del Becco, had been completed. Work had 
proceeded on the Sardegnana Lake dam, and partial 
storage of about 1,300,000 cub. m. (286 million gallons) 
was available under a head of 600 m. (about 1,970 ft.). 
Work on the Colombo Lake dam had reached an 
advanced stage and а preliminary supply of about 
1,650,000 cub. m. (363 million gallons) had been made 
available for delivery through the conduit connected 
with Lake Sardegnana. The other works were still in 
quite an early state. 

In the Brescia province, two large reservoirs are 
being constructed in connection with the Avio and 
Salarno Lakes, for the Società Generale Elettrica 
dell’ Adamello. In regard to the Avio Lake dam, Ше 
state of the works at the time dealt with, had made 
storage of 10,000,000 cub. m. (2,200 million gallons) 
available at the Temi generating station, under a head 
of about 760 m. (2,490 ft.), the water operating also 
further successive stations distributed along the course 
of the Oglio. Great progress had been made with the 
Salarno Lake dam, the available storage corresponding 
to the state of the works having been 9,500,000 cub. m. 
(2,090 million gallons). This is utilised for operating 
the Isola and Cedegolo generating stations and others 
lower down on the Oglio. 

The Vacca Lake dam for the Società Elettrica ed 
Elettro-Chimica del Caffaro had only proceeded 
slowly, owing to the high altitude at which opera- 
tions had to be carried out and the restrictions 
thus imposed. No new installations had been 
undertaken in the Como province; the dam on the 
Varrone torrent (Società Idroclettrica Briantea) and at 
Delio Lake (Società Varesina per Imprese Elettriche) 
had undergone sundry repairs, with а view to improve 
their water-tightness. 

In the Sondrio province, operations on the Cancano 
di Fraele dam, for the Azienda Elettrica Municipale 
di Milano, had been continued, and partial storage of 
about 2,200,000 cub. m. (484 million gallons) had 
been rendered available, and was being utilised for 
several generating stations along the course of the 
Adda. 

The large dam on the Venina Lake had been com- 
pleted for the Società Anonima Acciairie е Ferrerie 
Lombarde; the works had not been finally taken over, 
but leave had been granted for effecting а preliminary 
storage up to within 3 m. (9 ft. 10 in.) of the overflow, 
corresponding to storage of about 8,700,000 cub. m. 
(1,914 million gallons) out of а total capacity of 
approximately 10,000,000 cub. m. (2.200 million 
gallons). The water will operate, under various heads, 
а number of generating stations along the Adda. 
The operations on the Truzzo Lake dam, for the 
Società Interregionale Cisalpina, had been pushed 
forward actively, notwithstanding the difficulties 
encountered, on account of the high altitude. Partial 
storage of 10,000,000 cub. m. (2,200 million gallons) 
available, had not been utilised to the full extent, 
since the Campodolcino and Mese generating stations, 
to which the water was to be supplied under heads of 
1,000 m. and 750 m. (3,280 and 2,460 ft.), respectively, 
were not completed. Хо great progress could be made 
on the Tartano dam, for the Società Idroelettrica 
Сошасіпа, owing to the unsatisfactory character of 
the rock at one end of the dam site. 
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For the Fontana Liri installation, the dam also оп 
the Liri, on the down stream side of the old Cerasoli 
dam, was nearing completion. 

Calabria.—-In the Cosenza Province, two dams were 
being built for the Società Forze Idraulische della Sila, 
on the Ampollino river, namely, the Trepido dam form. 
ing а reservoir which had been partly filled, and a dam 
&t Orichella which was expected to be completed in the 
current year. Water was to be supplied under a 
head of 537 m. (1,760 ft.) to the large Timpa Grande 
generating station. 


Sardinia.—In the Cagliari Province and for the 
Società Idroelettrica del Tirso, the Santa Chiara d'Ula 
dam, completed in 1925, was taken over in the spring 
of 1926. ТШ that time it had not been possible to 
carry out a complete examination of the work under 
full water conditions, the reservoir not having been 
filled owing to the insufficiency, so far, of the supplies, 
compared with the demands upon the generating 
station. This filling was, however, about to be com- 
pleted, following upon the completion of the Coghinas 
installation, which is connected electrically with the 
Tirso plant. The latter, in the Sassari Province, 
comprised the Coghinas dam, which had been finished 
and duly handed over. In vol. exviii, of ENGINEERING, 
page 632, we gave a complete illustrated description of 
the Tirzo plant, which had then been just completed. 


THE BUILDING RESEARCH BOARD. 


BorLDIxd is among the most ancient of the arts, 
but only in quite recent years has it begun to be & 
science. 1% has, indeed, а large volume of traditional 
practice, which enables its operations to be conducted 
empirically, but as yet few of them have а scientific 
basis. The precise changes occurring during a process 
are not always known, and still less often the reasons 
why they happen and the chemical or physical mecha- 
nism by which they аге produced. The empirical 
practice, therefore, may cease to be sufficient whenever 
any change occurs in the materials used in the process, 
or in the conditions under which it goes on, and in 
buildings such changes are often known to occur long 
after the work has been completed. The absence of а 
scientific foundation has always been а source of loss and 
of technical difficulty, and ав the building industry has 
grown, the fact that much or most of its practice has 
no scientific foundation has attracted increasing 
attention. 

Of all the industries, however, which in these days are 
seeking the aid of science, none is probably less able or 
less disposed than the building industry to delay its oper- 
ations while the required information is being procured. 
This led in 1920 to the institution of the Building 
Research Board of the Department of Scientific and 
Industrial Research, which has tackled a large number 
of subjects from the time of its foundation. It began 
in а modest way, and the economic circumstances of 
the time prevented its operations from expanding аз 
might otherwise have been thought desirable. Fresh 
problems, however, continued to present themselves in- 
cessantly, both from within the Department and from 
the many branches of the building industry, and about 
two years ago it was decided to set up at Garston, near 
Watford, a Building Research station on what seemed 
to be an adequate scale. The Board has now published 
its first Annual Report, dealing with its operations until 
the end of 1926.* 

The main division of the station’s work is devoted 
to what is defined as general research, in which 
the supply of missing knowledge is the first object, 
and discoveries of immediate practical importance are 
not deliberately sought. Side by side, however, with 
this branch is tho branch of intelligence and special 
investigation, in which the station, either with or 
without experiment ad hoc, gives the best answer it 
can to the questions addressed to it, and collects, 
collates, catalogues, and distributes such information 
as can be gained at home and abroad. The extent to 
which a given inquiry falls into the one or the other 
group depends, among other things, on the time the 
applicant can wait for his answer. | 

Before describing in outline the various kinds of 
work which have been undertaken, it may, perhaps, be 
desirable to draw attention to the fact that an essential 
part of the station's procedure is to give special atten- 
tion to the problems reaching it from the practical side 
of the industry, and in particular to such investigations 
as it can make of individual difficulties met with in 
practice. The Board expresses particular anxiety 
that when building failures occur, information sho 
be communicated as promptly as possible to the 
Building Research Station, so that, if possible, 8 
thorough first-hand investigation may be made. 

As yet no accurate method has been devised for 
determining in advance the probable resistance of 8 
specific material to weathering. The work of the station 
in this respect has been concentrated on the endeavour 
111 ce P - 
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and other materials is not understood, and the usual 


to determine the meaning of weathering, and as the | mechanical means, is recorded by a fine needle on Г 
knowledge of this meaning increases, to take advantage | а smoked-glass plate, and this record is afterwards | assumption that a high absorption figure may denote: 
of it, in order to devise quick tests for measuring | projected to fifty times its full size, giving in all a | relatively low durability may be misleading. | 
weathering resistance. thousand-fold magnification. An important routine practice adopted at the station 
The work done for the Board by Professor C. H. А second series of observations was made Бу | is to lay down for each cement and concrete tested, 
Desch and Mr. A. Scott Russell, as described in а report | Professor C. Е. Jenkin at the University of Oxford, | complete series of tension briquettes for neat cement 
of the Board's Stone Preservation Committee published | оп the effect of repeated loading upon building | and 1 : 3 mortar and compression cylinders for 1:2:4 
last year, has thrown considerable light on some chemi- | materials. Hitherto, as the report remarks, such|concrete. These specimens are made and stored under 
cal processes which go on in weathering, and the same work has been confined almost entirely to metals, | standard conditions in sufficient numbers to enable 
method has been applied to a large number of other but in the present investigation the observations | records of tests to be made for periods up to twenty 
building stones. The transmission of solutions from | уеге made оп building materials such as stone,|years. Опе set is kept in the air of а special storage 
int to point in the structure of a building is also | concrete and brick. The first tests were made оп room, and the other is stored under water. It has been 
being studied, and variations from one point to another |а Wöhler machine with a cylindrical test piece of found already that almost witout exception neat 
in the ease with which such solutions evaporate has much the same shape аз the usual steel specimen. | rapid-hardening Portland cement and high-alumina 
been shown to be а source of what may be destructive А preliminary difficulty encountered was that the | cement fall off invariably in strength, even when stored 
crystallisation. This may, indeed, be induced Бу | concrete test pieces broke when being extracted from | under water, though as а rule mortars or concretes 
repairs being done too well. With many old buildings, the mould, whether it was made of brass, aluminium | made with the cement gain in strength on ageing. Sets 
for example, repointing with & rich and impermeable | or wood, and however coated. Ultimately satisfactory | of concrete specimens are also being preserved in 
cement mortar has been found to stop evaporation results were obtained by the use of indiarubber | magnesium sulphate solution for at least five years, 
through the mortar and thus to increase it through the moulds. Specimens were carried in а spherical bear-|in order to study the probable effects of sea water. 
more pervious stone, leading in this way to decay of | ing by a thick conical bush, it having been found | Generally the specifications for routine tests have been 
the stone, while the new impermeable mortar remains impossible to turn a cement specimen to run true | under consideration. In particular, it is pointed out 
unattacked. The trouble may, however, be caused | in ball bearings of any kind. Collars were cast on the | that the present specification for making tensile-test 
by lime set free on hydration of the cement itself, for | test piece, to be used for a tensile test after the | blocks gives no adequate guarantee of their uniformity. 
which the use of pozzuolanas is suggested as a remedy. | fatigue fracture occurred. The machine is run at | Suggestions are made, based on prolonged investigation, 
Among the physical causes of weathering, consider- speeds up to 4,000 r.p.m. For compression tests for specifications of consistence and of water-cement 
able information has been, and is being. collected іп | а machine has been designed in which the load is ratio. Some results are also given in regard to the 
respect to the movement of solutions in materials, applied by means of a mass vibrating on a spring factors of permeability in concrete, and in particular 
brought about by temperature and moisture changes. at its natural frequency. The machine is completely | to the influence of pozzuolanas. 
Building materials generally are considered as falling | balanced and driven electrically, somewhat in the| Finally, in the general research work use is made of a 
into three classes, distinguished as crystalline, amor- | same way as the Haigh machine, the forces, however, | number of installations for enabling the suitability of 
phous, and colloidal; the last being substances, such аз | being due to inertia and not to the magnete. Тһе designs for special purposes to be tested. Among 
timber, cement, and some natural stones, of which the | load is constant at constant speed, a special voltage | these is а sound-proof and reverberant chamber for 
physical properties vary with such changes in their, Control being fitted, and the motion slightly damped | acoustic investigations, a principal object of which is 
moisture contents as the external humidity conditions| by eddy-current brakes. А steel weigh-bar is fixed | the determination of the sound-absorbent properties of а 
may determine. Observations have been made on to one end of the test piece to measure the load, the | large range of materials. Subject to the provision of 
materials of each of these classes, but the chief work | elastic extension and compression being measured | such coefficients where they have not yet been obtained, 
has been done on those of the third class. While these | by а modified Martens extensometer. The machine | existing knowledge, as developed in particular by the 
observations are not yet complete, they suggest expla. is designed for about 1,000 applications of the load late W. C. Sabine, is said to enable trustworthy advice 
nations of known phenomena in regard to the behaviour | Per minute, and duplicate samples are tested statically | to be given, without further experiment, with regard 
of cement and concrete, and in particular confirm the | in direct compression, in order to afford a basis of | to the acoustic adequacy of most plans. 
necessity for controlling the amount of mixing water, | Comparison. For experiments on heating and ventilation а small 
and generally the moisture gradient in the process of| Іп the course of a number of different determina- | experimental house has been erected at the Building 
maturing of concrete. бо far the chief deterioration | tions of the stress-strain ratio for various materials | Research Station, in conjunction with the Fuel Research 
in this class of material, including both cements and | under different conditions of temperature and moisture, | Division of the Department, and a comprehensive 
some natural building stones, seems to arise through it is again shown that materials of the third group | programme has been prepared for investigating the 
differential movements in various parts of the mass, | become weaker as their moisture or their temperature | nature and magnitude of the heat interchanges associ- 
following on unequal expansion or contraction through | increases, and it is pointed out that in practice the | ated with houses built of different materials and heated 
movements of moisture. Until now, the assump- expansion due to a rise in temperature is usually more | by different methods under varying meteorological 
tion so often made, that frost is among the more т 3 by the 55 arising from increased | conditions. 
serious causes of disintegration in building materials, | dryness. For such materials, in fact, the stress-strain | For its own pu . ildi ; | 
bas not yet, been аса at least so far as concerns | ratio ceases to Бе a constant, but varies with the | does not 22. 5 ии 
this country. The matter is under investigation both бог | moisture conditions, and its determination is worth | special investigations, but it includes these in its 
its intrinsic importance, and in the hope of obtaining | little unless they are known. Intelligence Department, which deals with definite 
further light on problems relating to the colloidal | A number of investigations have been made and are | problems referred to it by Government Departments 
structure of the third class of building materials. in progress in respect to adhesion and shear in reinforced | concerned with building and by the building industry 
In the examination at the station of the properties | concrete, the data at present available having been |generally. It is satisfactory to note that the Board 
and structure of various building materials, the most | obtained before the control of concrete mixing had | recognises that the large majority of enquiries emanate 
striking results have been those to which reference has | reached its present stage, and in the absence of rapid- | from persons with a life-long experience of building 
been made above in regard to the third group of mate- | hardening cements. Тһе purpose of the investigations | not to be answered easily or without both building 
rials. А characteristic property of these is that on was to ascertain how concrete adheres to steel, the | and scientific knowledge and а careful search of records 
absorbing moisture they expand and become weaker, | relative importance of the several causes for its doing | Very often, too, the information is not available and 
and the purpose of the investigations made was to авсег- | во, and the influence of the factors by which the |а new line of research has to be developed. Either 
tain whether, in other respects also, they could be com- | adhesion is affected. In addition, it is sought to deter- | in this way or on the occasion of а, report of the failure 
pared with the colloidal substances, in which water is | mine how stress is transmitted between concrete and | of some material or structure, have practically all the 
“sorbed " or held more firmly than free water and less steel in reinforced-concrete members, and, on ап | special investigations been originated. Advice, where 
firmly than chemically combined water, forming a examination of existing methods of shear design, ёо it involves no experimental work, is given without 
gel with the solid mass. The difficulty in the way of | improve the present means of designing shear rein- | charge. 
the assumption was that, whereas non-rigid gels, such | forcements. Separate determinations have been made The cost of experiments, when found to be neces- 
as gelatine, were known to swell enormously on the | of the force, acting against the adhesion, due to chemical | вагу, із charged, though in problems of sufficient 
addition of water, no appreciable swelling had been | or physical action between concrete and steel, required | general interest a remission up to one-half of the 
observed in rigid gels. Professor J. W. McBain, with | to separate the two materials when under no radial | normal fee may be made. Оп the other hand, in the 
the assistance of Dr. Ferguson, undertook to investi- | pressure, and independently the pressure set up on exceptional cases, in which confidential investigations 
gate the matter for the Board at Bristol University. | bars, round which the concrete has shrunk. Consider- are undertaken for the benefit of individuals. & 
and succeeded in showing by measurements of physical | able difference has appeared between the behaviour of higher scale ін charged. The work во undertaken 
properties other than expansion, that many building | different cements. So far, for instance, as adhesion | includes the determination of the properties of building 
materials are rigid gels. A research at the Building | is concerned, rust is advantageous to Portland cement, | materials and forms of construction, in respect to their 
search Station showed, moreover, that charcoal, | but not too high an alumina cement. In a series of deter- | suitability for а particular purpose, the criticism of 
Which is a typical rigid gel, expands when it absorbs | minations made in order to decide whether tension or | designs intended for particular requirements, the inves- 
gas, and it was found in addition that the relation | compression should be used, and what ratio should be | tigation of the cause and the cure of defects in building 
between expansions, pressure and temperature were | taken for the diameter of bar to the length of embed- | materials and structures, the use of waste materials 
Ern to those between the gas “sorbed,” the pressure | ment, one remarkable result uen that storage in water and the development of tests. { 
апа the temperature. From the results ав a whole it | and storage in air gave much the same figures, which| Тһе problems to whi i i 
в inferred, therefore, that many building materials must | seems curious in view of the known large difference | to hive bean arrived _ ыл : duas 
be regarded as rigid gels, in which changes of humidity | between the results of these methods in shrinkage and | desired, for example, in one instance to have tests 
on & composite concrete wall slab to be used in steel 


are a fundamental factor of physical properties. consequently in initial distribution of stresses. The 
Investigations are being conducted by the Board into | determinations in progress include not only the values | frame construction, the four panels composing the 
the structure and strengths of materials. One series, of the load on final failure or first slip, but also the | slab providing respectively for resistance to weather, 


conducted partly at the National Physical Laboratory | initial distribution of stress before the commencement | heat insulation, freedom from condensation on the 
and partly at the Building Research Station, is directed | of the experiment. 1 һе determination of the initial | inner surface, and sufficient strength. As the result of 
measuring and analysing the vibrations set up in | Stress distribution in reinforced concrete members of | the desired tests some modifications were suggested 
Practice by traffic outside buildings and by machinery | many kinds is also under investigation, in order to | and the resulting composite wall turned out to be of 
Inside. * ascertain to what extent concrete serves to relieve | considerable general use. А number of natural and 
The vertical vibrations of the ground produced under internal stresses, and whether the internal stresses set | artificial stones were tested and compared, and while in 
Varying conditions are measured bv means of an instru- | up by shrinkage or swelling are purely local. some instances the tests revealed weakness which does 
Ment devised by Mr. J. H. Нуде, working at the A good deal of attention has been given to discrepan- | not seem to have been overcome, in others they resulted 
National Physical Laboratory under Sir T. E. Stanton. | cies bearing on compression, and abrasion tests and on | in the development of new and valuable products. 
13 measures the relative motion between a spring-| brick testing, and in the determination of Young's The examination of designs, in order to determine 
modulus. Тһе precise signifiacnce of tests to determine | whether they fulfil particular requirements, appears to 
the amount of water absorbed by bricks, tiles, stone | have been confined to their acoustic properties, and in 


ud шазв and а supporting frame resting on 
Points. Тһе motion, magnified twenty-fold by 
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addition to в number of such cases dealt with for the 
Government of India and other authorities, a large 
number of enquiries have been received regarding the use 
of sound-absorbent materials. As the result of investi- 
gations made in connection with the acoustic design of 
the Legislative Chamber at Delhi, a sound-absorbing 
plaster was developed, consisting of porous slag cemented 
with magnesium oxychloride, containing also a foam- 
producing agent. This plaster could be applied readily | 
with a trowel, and possessed excellent sound-absorbing 
properties. 

Many of the special investigations relate to failures 
of materials and structures reported by builders, 
architects, local authorities and other public bodies. 
Bricks, for example, made of lime and furnace clinker, 
were found to expand and disintegrate, while others 
made with Portland cement and more carefully selected 
clinker were found to be satisfactory. А flooring, again, 
made of cement, sand and crushed blast.furnace slag, 
with the addition of red colouring matter, was found 
unsatisfactory, Ше cause being partly due to the presence 
of large quantities of calcium sulphate as an impurity 
in the pigment, and partly to the use of а glassy slag, 
to which the cement did not adhere. Cracks in concrete 
tiles have been traced to the use of unsuitable and 
unsuitably graded sand, coupled with stresses set up in 
weathering through the difference in properties between 
the backing and the rich cement facing. 

As а result of an increasing number of failures of 
asphalt roofs, a sub-committee of the British Engineer- 
ing Standards Association, the trade, апа various | 
public bodies, was set up with the object of preparing 
a standard specification. It was found impossible to 
do this without further research into the properties of 
asphalt, and an investigation is now being made with | 
the object of discovering any essential physical or | 
chemical differences between good and bad asphalt, 
ascertaining the cause of weathering in both natural : 
and synthetic asphalts, and ultimately preparing а 
specification for asphalt roofing mixtures. | 

A number of waste substances, either already em- 
ployed or proposed as suitable for conversion into build- 
ing materials, have been under investigation, including 
breezes and clinkers, blastfurnace slag, granite dust, ' 
slate waste, and spent oil shale. In some instances, | 
as, for instance, some large dumps of China clay 
waste and the deposita of Bath brick, the material 
was not found to be of sufficient value as compared 
with others to justify its application for the proposed 
purpose. Іп others, such as breeze, clinker and slag, 
it had considerable value when not disqualified by some 
defect in compoeition, and it was found desirable to 
undertake investigations, for the purpose of distin- 
guishing suitable from unsuitable substances. After 
some preliminary difficulties it was found possible to 
convert a large supply of small limestone fragments 
into а form suitable for use as an aggregate in the 
manufacture of concrete. 


TRIALS or THE S. S. MawsEPooL,"—Successful sea 
trials of the grain-carrying cargo steamer Mansepool, 
built by Messrs. William Gray and Company, Limited, 
to the order of Messrs. the Pool Shipping Company, 
Limited, West Hartlepool, were completed recently. 
The vessel has an overall length of 418 ft., a breadth 
of 53 ft. 6 in., and а depth, moulded to the upper deck, 
of 29 ft. біп. The propelling machinery, which has 
been supplied by the Central Marine Engine Works, 
West Hartlepool, owned by the builders, consists of 
triple-expansion engines having cylinders 26 in., 43 in. 
and 71 in., respectively, and a stroke of 48 in. Steam 
is supplied by three boilers working at а pressure of 
180 ІҺ. per square inch. 


FUEL Оп, CONSUMPTION IN THE UNITED STATES.— 
According to statistics collected by the United States 
Bureau of Mines and the American Petroleum Institute, 
the consumption of fuel oil is concentrated in the sea- 
board States. Тһе States bordering on the Atlantic 
and Pacific Oceans and on the Gulf of Mexico required, 
in 1926, four-fifths of the total fuel oil produced, which 
amounted to 340,481,000 barrels. Exports represented 
&bout 10 per cent. of the total, and 85,000,000 barrels 
went into the bunkers of ocean-going vessels, including 
ships for army transport and navy vessels. Thus over 
255,000,000 barrels, or 67-5 per cent., were left for 
commercial and industrial users. Among these, the rail- 
roads made the largest demands, namely 74,700,000 
barrels. ОП companies come next, consuming nearly 
49,000,000 barrels, which was used as fuel in refineries 
or in the field. Gas and electric power plante utilised 
33,000,000 barrels, and smelters, &c., 25,000,000. In 
commercial and domestic heating the consumption was 
17,000,000 barrels. For the past eight years coal has been 
the chief fuel employed in electricity generation. The 
use of fuel oil in these works has decreased, while the 
consumption of natural gas has increased. The demand 
for oil for domestic heating amounted to 8,800,000 barrels 
in 1926. With regard to shipping, it is noteworthy that 
16 per cent. of the oil-burning steam craft are operated 
by British and American companies. The great con- 
sumption of fuel oil by the railroads is concentrated in 
the south-central and south-western States, where 
commercial coal deposits are far apart ; 90 per cent. of 
all the oil consumed is fuel oil, not crude oil. 
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AN important addition to their range of capstan 
by Messrs. Alfred Herbert, 


“ No. 2” capstan which is illustrated in Figs. 1 and 2 
This machine, which naturally embodies the 


to combine high outputs with the maintenance of 
accuracy over long working periods. The height of 
the centres is 5} in., and the spindle bearing is suitable 
A patent draw-in chuck and 
automatic bar feed are fitted to the headstock, the 
largest bar admitted with the draw-in chuck in 
position being 1} in., and with the chuck removed 
1% т. The capstan slide is arranged with self-selecting 
stops and with automatic feed, of either fine or coarse 
range, or hand feed as required. The cross-slide has 
both screw and lever feed. The countershaft 13 
pedal operated, as will be clear from the illustrations, a 
special countershaft being supplied for brass work if 
required. 

The headstock is ungeared, and carries a three-step 
cone pulley for a wide belt, giving ample power. The 
countershaft gives two speeds and reverse by means 
of drive pulleys of different diameters, as shown in 
Fig. 1, the arrangement giving six forward speeds and 
three reverse on the spindle. The range for general 
work is from 48 to 1,066 r.p.m. The spindle bearings are 
lined with white metal, and lubricated by continuous- 


feeding syphon oilers, the thrust being taken by a 


ball bearing. The draw-in chuck is self-adjusting 


for variations up to ẹ in. in diameter, 4; in. each way. 
The automatic bar feed is worked by weights, which 
act on а traveller sliding on а tail rod. Тһе traveller 


carries а rotating cat-head, which is adapted for 


gripping round, hexagon or square bars. Тһе hexagonal 


capstan has its tool holes relieved to enable tools to 
be inserted easily and to prevent wear of the holes. 


The automatic rotation can be disengaged when 


required for convenience in using tools too large 
to swing over the slide. The capstan slide has auto- 
matic feed and six self-selecting stops. Two changes 
of feed are obtainable by cone pulleys on the spindle 
and feed shaft. An alternative cone pulley can be 


furnished if desired giving finer feeds than the standard. 
The coarse and fine feeds are 80 and 158 cuts per in.: 


and 130 and 230. Тһе feed is engaged and released by 
hand by a lever on the apron. The traversing slide can 
be moved along the bed by hand-wheel and screw, and 
has an adjustable stop in each direction. The cross-slide 
can be operated by hand wheel and screw, and also 
by lever. Тһе tool posts are of the swivelling open- 
side type, with screw elevating wedges. 

The standard countershaft is illustrated in Fig. 1. 
An automatic interlock ensures that, in the act of 
changing speed, the speed previously in use is released. 
The ratio between the slow range of speeds for screwing 
and the fast range for turning is higher than is usual 
on lathes of this size, giving high output and good 
finish on screwed work. Тһе pedal-operating arrange- 
ment for the countershaft belts is clearly shown in 
Fig. 2. About 2 h.p. are required to drive the lathe, 
which has а net weight of 1,550 Ib. 
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WASTE HEAT RECOVERY. Exhausts from the blast-furnace gas-engines driving 
Oxy steam generation by waste heat is considered іп | the blowers. (4) Flue gases from the mixer, the 
this Paper, no reference being made to regeneration, | melting furnaces, the soaking pits, and the mill reheating 
air-heating, &c., and it is limited to certain definite | furnaces. 
aspects of steam generation by waste heat. Despite (I) Waste Heat from Coke Ovens.—Modern develop- 
economic facts, there still appears to be some hesitation | ments favour regenerative ovens. These give a high 
in the general adoption of waste-heat boiler plant and | yield of coke-oven live gas, available, in conjunction 
the reasons may be summarised as follows :—(1) | with the blast-furnace gas, for metallurgical operations, 
Incomplete knowledge of the exact scope of waste | avoiding the necessity for continuously- operated 
heat recovery, particularly of its influence on fuel | producer-gas plant for firing the steel-works furnaces. 
consumption and its general effect on the primary Surplus gas is available for power requirements, in 
process. (2) A tendency to lay too much stress оп the parallel with the power derived from  waste-heat 
troubles met with in pioneer plants, installed before the recovery plant. Where waste-heat as distinct from 
principles governing the subject were properly ипдег- | regenerative ovens are in operation, the whole of the 
stood. (3) The practice in certain quarters of over-|coke-oven gas manufactured is used for heating the 
straining the possibilities of regeneration. (4) Engineers | ovens; on these installations the gases are rejected at 
responsible for the design and operation of furnaces, temperatures varying from 850 deg. to 1,050 deg., С. 
retort settings, internal-combustion engines, &c., have | and approximately 50 per cent. of the total heat in the 
confused waste heat with “ wasted heat”; the | original gas appears as steam at the waste-heat boilers, 
latter being a potential reflection on their products | provided the gases are reduced to about 230 ог 250 deg. 
they have naturally been loath to adopt additional С. on leaving the boiler plant. If a production of 
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Fig. 7. DIAGRAMMATIC ARRANGEMENT OF STEEL PLANT 
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plant to utilize energy rejected by the primary plant. | 10,000 cub. ft. of gas of calorific value of 490 B. Th. U. 
(5) Lastly, it is very difficult to get individuals to realise | be assumed, per ton of coal, and an allowance of 5 per 
that economically everything is changed since the war, | cent. made for radiation and other losses at the boilers, 
and that it would be possible for our leading industries | the steam output per pound of coal carbonised would 
to enjoy a modicum of prosperity, if executives would | be a little over 1 Ib. 
reorganise their plant and methods on lines compatible | Assuming 15 lb. of steam per brake horse-power hour, 
with to-day's requirements. The main aspects of | this would correspond to 150 brake horse-power per 
Waste heat recovery by steam-raising to be considered | ton of coal carbonised, or 240 brake horse-power per 
аге in connection with :—(a) Steel-making plant, (0) | ton of pig-iron manufactured. 
the carbonising industry, (c) marine oil-engines. (2) The Recovery of Waste Heat from the Hot Coke 
Waste Gas Investigations. (A) Steel Plant.—On а апі Blast-Furnace Slag.—This has made practically 
complete steel plant, i. e., one comprising coke ovens, no progress, but the extraction of the heat from hot 
blast-furnaces, melting-shop and mills, by proper, coke by dry quenching with inert gases has already 
organisation and by the utilisation of all of the surplus | progressed beyond the experimental stage іп modern 
industrial gas, including waste heat recovery, the | gas-works practice and should be applicable to coke- 
works can depend entirely for the whole of its metal- | oven coke. | 
lurgical gas, process steam, and power on the coal (3) The Waste Heat from Gas-Engine Exhausts.— 
Supplied to the ovens, i.e., approximately 32 ewt. per | Large gas-engine-driven blowers, and in many cases 
ton of рір-ігоп. The distribution of the coke-oven | alternators, are standard practice on the Continent 
and blast-furnace gas evolved is outside the scope of and are by no means uncommon in this country. 
the paper, Fig. 1 illustrates diagrammatically the | Ап average power figure for а blast engine 18 250 
arrangement of a self-contained steel works laid out оп | brake horse-power per ton of pig per hour. It 18 
these lines. Waste heat, as distinct from “ surplus | assumed for the purposes of calculation that an engine 
gas,” is available from the following sources in a steel | of 3,000 brake horse-power would require 100 cub. ft. 


works -) Waste heat from coke ovens where they | of blast-furnace gas per brake horse-power hour, with 
an exhaust-gas temperature of 470 deg. C., and with 


are of the non-regenerative type. (2) Sensible heat in 
Е Ур 100 per cent. excess air in the products of combustion. 
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the incandescent coke and blast-furnace slag. (3)|and N, 58 per cent. The combustion table is as 


follows per cubic foot of this blast-furnace gas :— 


Production of Combustion, 


б cub. ft. 
б худеп 
о Required, 
LAE cub. ft. Water 
Coo. | Vapour.| Nitrogen. 
40 0.29 0:145 0.29 - 0:545 
02 0-10 =з 0-10 - — 
Н2. 0-03 0-015 | — 0.03 0.055 
№ 0-58 — | -- Ет: TI 0:58 
Total | 1:00 | 0:16 | 0:39 | 0-03 | 1:18 


The air theoretically required for combustion would 
be 0-16 x 4:77 = 0-76 cub. ft., and the composition 
of the resulting combustion products: CO., 0:39 cub. 
ft.; Na 1-18 cub. ft.; and water vapour, 0-03 cub. 
Н., making а total volume of 1:60 cub. ft. With 
100 per cent. excess air, the volume of waste gases per 
cub. ft. of live gas would be 1:60 + 0-76 additional 
air = 2:36 cub. ft. (measured at N. T. P.). The pro- 
ducts of combustion would be composed as follows: 
СО, 0:39 cub. ft.: water vapour, 0:03 cub. ft.: 
Na, 1-78 and О», 0:16 cub. ft., these comprising the 
residual nitrogen plus the excess air; total, 2:36 cub. 
ft. For specific heats, the author has relied on the 
investigations of Mallard and Le Chatelier throughout 
this paper, using the following formula :— 

Na. Oz. Ha, and CO... 8 = 0-034 + 0-00000607 t 

CO, ... a 2. 8 = 0-0416 + 0-0000495 t 

Water vapour ... 8 = 0:0332 + 0:0000337 t 
where ¢ = temperature of gas іп degrees C. and s = 
B.Th.U.'s required to raisc 1 cub. ft. 1 deg. C. Fig. 2 
gives these sensible-heat figures in B.Th.U. per cub. 
ft. at N. T. P., for the gases concerned, measured from 
0 deg. C. and calculated from the above formula. 

In the problem under review, the gases enter the 
boiler at 470 deg. C. (it is assumed that the boiler is 
coupled as close as possible to the exhaust manifold), 
and supposing that steam is generated at 120 lb. per 
square inch pressure (saturation temperature 350 deg. 
Е. or 176 deg. C.), a properly designed waste-heat 


| boiler will reduce the gases to 230 deg. C. (446 deg. F.), 


this being а safe recovery figure without the assistance 
of a feed-water heater in series. Working аб N.T.P. 
and per cub. ft. of the original blast-furnace gas at the 
engine, we therefore have, multiplying the volumes 
of the constituents of the exhaust-gases given above 
by the specific heats read from Fig. 2, а steam output 
of 2-2 lbs. per brake horse-power hour. 

On the basis of 250 brake horse-power per ton of pig, 
the steam recovered amounts to 550 Ib., which, at 15 Ib. 
per brake horse-power, equals 36-7 h.p. It is interest- 
ing to note the effect of light engine loads on the waste- 
heat output. Тһе following figures are representative 
of half-load running :—Gas brake horse.power рег 
hour, 130 cub. Н.; excess air content, 200 per cent. ; 
waste-gas temperature, 380 deg. С. 

The products per cubic foot of gas now become: 
CO,, 0-39 cub. ft.; water vapour, 0-03 cub. ft.; 
Ne, 2:35 and О,, 0-32 cub. ft.; giving a total of 3-12 
cub. ft. and, calculating as before, the steam per brake 
horse-power is 2:175 lb. "This is practically equivalent 
as steam per brake horse-power, to the output on full- 
load working. It will be understood that for low boiler 
pressures, as in cases where the steam is used for 
process work, the recovery outputs are higher, depend- 
ing on the saturated-steam temperature. 

(4) The Recovery of Waste Неш in the Flue Gases 
from the Steel and Mill Furnaces.—This is the most 
important section in the steel-works investigations of 
waste-heat recovery  potentialities. The mixer is 
essentially a dependent of the melting furnace and the 
proportion of work taken off the melting furnace by 
the mixer varies in different works. Іп this paper 
it is proposed to limit the analytical consideration to 
the melting furnace, it being realised, of course, that 
the mixer is an ancillary apparatus where fuel consump- 
tion varies according to the proportion of total work 
performed. In, say, а 60-ton open-hearth furnace 
operating under typical conditions, the furnace is fired 
in the usual way with hot producer gas from coal 
of 12,000 B.Th.U. per lb. net, the efficiency of the 
producer unit being 77 per cent. 'Тће gas has the 
following composition and net calorific value per cub. 
ft. at N.T.P. :— 


Рег cent. Calorifie Value, B. Th. U. 


Hydrogen ... 12 0:12 x 289 — 35 


со... ... ^ 24 0:24 x 341 — 82 
CO, ze 855 6 | — 
сн; Өй 5h 3 0-03 x 955 = 99 
Nitrogen . € 55 -- 
100 146 
| 12,000 в 
Gu lb. of fuel gasified = —— X 9°77 = 632 
аз per of fuel gasifiec 146 ub E 


А 60-ton furnace working at nominal rating, giving 
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rolling of the steel into finished sections. The following 
are the data assumed :— Calorific value of producer 
coal, 12,000 B. Th. U. Ib. net; producer efficiency, 


13 casts а week, in gas for 145 hours and consuming 
61 cwt. of coal at ће producers per ton of steel, uses 


3,900 Ib. of coal per hour аб the producers, corre- per , 
sponding to ап Кошу gas consumption of 3,900 x 632 | 77 рег cent.; gas рег ton of coal, 140,000 cub. EA 
— 94,600 cub. ft. In а furnace in good condition, composition of gas, hydrogen, 12 per cent. ; , 
working with approximately half scrap and half pig, 94 per cent.; СО, 6 per cent.; CH, 3 per cent. ; 


nitrogen, 55 per cent.; Calorific value of gas, 146 
B.Th.U. per cub. ft. net; gases to be reduced to 230 deg. 
C. at outlet of waste-heat In converting the 
theoretical heat transferred to the water to Ib. of steam 


the average waste-gas temperature leaving the regen- 
erators is about 550 deg. C., and the gas contains 
9% per cent. of COs. Тће combustion table is 8s 
follows per cubic foot of this gas :— 


Products of Combustion, 
e cub. ft. 
voL, | Oxygen | Fig.Z.SENSIBLE-HEAT CURVES 
cub it. Required. о FOR GAS CONSTITUENTS. 
Water 
CO. vapour Nitrogen. 3 
He. 0-12 0-06 — 0:12 0.23 5, 
с 0:24 0:12 0.24 — 0:45 
-CO2 0:06 — -06 — — 
єн, 0-03 0-06 0-03 0-06 0.28 
Мо 0.55 — — — 0-55 
Total .. 1 0-33 0:18 1:46 


Тһе air theoretically required for combustion would 
be 0.24 x 4.77 = 1-15 cub. ft., and the composition 
of the resulting combustion products : CO,, 0:33 cub. 
ft.; water vapour, 0-18 cub. ft.; and N., 1:46 cub. 
ft.; making а total volume of 1-97 cub. ft. There- 
fore the proportion of CO, under theoretical condi- 
tions, and assuming all the water vapour to be con- 
densed, would be 18:5 percent. Table 1 correlates the 200 
percentages of СО, and oxygen with varying propor- 0 
tions of excess air. 


20 30 40 50 60 


10 

Sensible Heat. B.Th.U.s per Gu Ft. 

at NTP from OC. as Datum. 
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(570.8) 
"TABLE I. Proportions of Carbon Dioxide and Oxygen in 
Typical Steel- Furnace Flue Gases. 


JJC. т ы EE M LLL i 
Fig. d. STEAM RECOVERY FIGURES. . 
Excess} 002, том | УЗ | сор | Oxygen ооо STEELS ALLIED FURNACES. 
АГ, Oxygen, cub. ft 
per сар: cub. ft. | с Ms (water Да | рес 
cent. + ше: Condensed) ш; cent. / 
ROUEN КЕК TS 7 
о | 0:33 | — 1:79 1:61 18.5 E CN 
50 | 0:33 | 0-12 2.36 2.18 14-0 1 р 
100 | 0:33 | 0-24 2-94 2.76 | 11:25 8-2 
150 | 0:33 | 0-36 3.51 3.33 9.4 10.2 


Since the furnace gases under consideration contain 
an average of 9% per cent. of CO,, the average excess 
air content is about 150 per cent. Hence the products 
of combustion per cubic foot of live gas are: СО» 
0-33 cub. ft.; water vapour, 0-18 cub. ft.; М», 1-46 + 
(1:5 x 0:91) = 2:83, and О„ 1:5 x 0-24 = 0:36 
cub. ft.; giving a total of 3-70 cub. ft. On calculation, 
the steam per lb. of coal at producers, per hour from 
and at 212 deg. F., ів 2-8 Ib., and the steam per ton of 
steel is 2,020 Ib. Assessing this steam at 74 lb. per lb. 
of fuel of a calorific value of 12,000 B.Th.U., the 
equivalent coal saving of the steam produced is 270 Ib. 
or 2:4 cwt. 

The net fuel consumption of the furnace, after allow- 
ing for equivalent boiler steam, is therefore equal to 
6-5 icio түнін cwt. рег ton of steel, while the fuel 


65 * 100, ог approximately 37 рег cent. 


This method of investigation applies to all types of 
furnace fired with producer gas, but considerable 
variation occurs in the temperature and excess-air 
figures, according to the type of furnace used and 
the method of operation. Аз a general rule, large 
melting furnaces, e.g., Talbot furnaces, reject their 
heat at а substantially higher figure than that given in 
the example, the excess air remaining about the same, 
or а little lower. Тһе higher percentage of heat 
in the waste gases is not accompanied by high fuel 
consumption per ton of steel—in fact, the converse 
occurs on these larger furnaces—but is due to the 
lowering of other percentage losses owing to the 
adoption of the larger unit. Again, when the propor- 
tion of pig used increases, temperatures апа boiler 
outputs are substantially higher, partly owing in this 
case to the appreciable proportion of heat developed 
in the furnace itself by internal chemical reaction. 

Many soaking pits and reheating mill furnaces 
give a lower yield of steam per ton of fucl, owing to 
the lower waste-gas temperature, in spite of the extra 
gas flow resulting from the substantial increase in 
excess air in these types of furnaces. Modern soaking- 
pit practice, gives results closely approximating 
to the figures in the worked-out example for a melting 
furnace. Owing to the persistency of open doors, 
reheating furnace characteristics are easily explained. 
Fig. 3 is based on calculations similar to those used 
in working out the example. Table II sets forth the 
theoretical sensible heat in the constituents of the 
exhaust gases, and Table ПІ summarises the results 
of the calculations. The curves are generally applicable 
to the various types of furnace used in steel production 
by the usual open-hearth methods, and the subsequent 
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These results can generally be applied to steel works 
waste-heat problems, due allowance being made for 
variations in the preliminary data. This investigation 
has assumed that the gases leave the waste-heat boiler 
at 230 deg. C., a figure obtainable in practice with steam 
generated at pressures up to 160 lb. per square i 
provided suitable Boilers, are used. For higher m 
gures the steam yield would be lower; conversely, the 
generation of steam at lower pressures will result in 
a corresponding increase in the steam yield. It is 
useful to convert the steam yield from waste heat 
recovery in a steel works into steam per ton of steel. 
A fuel consumption figure representing general practice 
in melting furnaces, soaking pits and reheating furnaces 
is 94 cwt. per ton of finished steel. Taking an average 


plant, and (b) by a general increase in 
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steam production figure of 2} 1b. per lb. of producer fuel, 
the steam yield per 
2,920 lb. Assessing 
of calorific value of 12,000 B.Th.U., the equivalent 
fuel saving is 390 Ib. or approximately 3$ cwt. 
the net fuel consumption per 
and the fuel saving 37 per cent. 
overall figure for the works, 
ton of pig from the blowing 
(see above). 
. | scrap, the proportion per ton of steel 
This increases the total steam saving to 3,250 lb., and 
the equivalent fuel saving 
whence the net fuel consumption per ton of steel 
becomes 5-6 cwt. and the proportional saving 41 per 
cent. 
waste-heat recovery figures, no credit having been taken 
for the surplus coke-oven gas and blast-furnace gas, 
which, with regenerative coke ovens, works out in 
average 
of pig, 
of this &mount per ton 
the proportion of pig used in the steel works. From 
the figures already put forward, and assuming that 
mixed surplus gas replaces manufactured producer 
gas, it will 
gupporting steel 
only the coal supplied directly to the coke ovens, 18 
within the reach of manufacturers who have concen- 
trated their plant. | 


TABLE II.—Sensible Heat in Exhaust Gases. B. Th. U.“s 


ton of finished steel works out at 
this steam at 7$ lb. per Ib. of fuel 


Hence 
ton of steel is 6 owt., 
To obtain а correct 
the 550 lb. of steam per 
engine should be added 
Assuming three-fifths pig and two-fifths 
omes 330 lb. 


to 435 lb. or 3:9 cwt., 


It should be noted that these figures are purely 


English practice as а total heat in gas per ton 
of 12,920,000 B.Th.U. The exact allocation 
of steel depends, of course, on 


be seen that the possibility of the self. 
works, i.e., the steel works consuming 


per cubic foot from 0° C. as basis. 


Temp., CO Water Nitrogen and 

deg. C 2: Vapour. Oxygen. 
230 11: 9.7 8.0 
400 20-6 18-0 14:1 
600 33.9 29.0 21:5 
800 49.2 41:4 29.1 

1,000 4 55.1 87:0 


лыш ш 8 
TABLE III. Pounde of Steam available by Waste Heat 
R 


ecovery per lb. of. Producer Coal. 


Inlet Temperature. 
СО; (as Excess 
Measured), АШ 
per cent per cent 400 600 800 1,000 
deg. C. | deg. C. | deg. C. deg. C. 
18.5 0 0.80 1.85 2.05 4:15 
14-0 50 1:00 2:30 3:70 5:10 
11:25 100 1:20 9.80 4:40 6:15 
9:4 150 1:45 3.25 5:15 -- 
8:1 200 1-65 3.70 5.90 — 


(B) Carbonising Plant.—Carbonising plant falls into 


two divisions: (а) coke ovens; and (b) gas retorts. 
In the near future, 
allowed for, $.е., low-temperature carbonising plants. 
Modern coke-oven practice is to develop the highly- 
regenerative oven 
gas as possible, and waste heat recovery is only praeti- 
cable on non-regenerative ovens, and in connection with 
steel plant, of 
integral part. 14 is not, therefore, proposed to con- 
sider it further, 
which applies to an institution in every town, namely, 
the local gas works. Whereas waste heat recovery in 
steel works has been practised 
many years, the development of the gas-works applica- 
tion has been so rapid that it is now established practice 
on all modern settings and gas-making plant. 
gas engineer an important factor is introduced, the 
price of coke breeze. 
market for the breeze it meant that he had on hand an 
unsaleable product, useless except for 
boilers. During the last decade develo 
utilisation of coke breeze for fuel-fired 

up a potential market for this gas-works by-product, 
and the adoption of waste heat recovery ins 
breeze for steam-raising was further 
the increasing demand for steam 


a third division will have to be 
in order to liberate as much surplus 


which coke ovens generally form an 


but to pass on to the second section, 
to a certain extent for 


For the 
Until he could find a_reasonable 


his own works 
ments in the 
oilers opened 


of coke 
accelerated (a) by 
for process work in 
modern works, e.g., for steaming retorts and other gas 
wer demands 
to replace operations performed by hand in the old days. 
In ordinary gas-works practice, waste heat is avail- 
able for steam-raising (1) from retort settings ; 
(2) from water-gas plants ; (3) from hot coke. In the 
past, low exhaust-gas temperatures in producer-gas 
fired furnaces and retorts have, quite erroneously, been 
looked upon as synonymous with high furnace efficiency. 
Extremely low temperatures are invariably caused by 
excess air entering the system at various points, and it 
is necessary that, in addition to temperatures, the 
corresponding excess-air figures be known, before the 
efficiency can be definitely determined. | 
The only criterion of furnace or retort efficiency 18 the 
amount of fuel used per unit of the primary product, and 
the maximum effective regeneration occurs У this 
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factor is lowest. Іп practice, it is required that а 
sufficiently high temperature be attained from the 

oducer gas-air mixture to give the requisite flame 

roperties, and а simple calculation shows the futility 
of expecting the secondary air on а producer-gas fired 
unit to absorb more than approximately half of the 
heat in the resultant escaping gases, when the normal 
process of. raw producer-gas firing is used. Retort 
settings comprise the most important section of direct 
carbonising plant. In general practice, the continuous 
vertical retort gives a higher yield of steam per unit of 
producer fuel than the horizontal setting ; the inclined 
setting is closely allied to the horizontal, and the latest 
developments in connection with vertical chambers, a 
form of intermittent vertical retort, has a varying poten- 
tial steam yield according to design. Ав the greater 
number of existing carbonising plants are either of the 
continuous vertical or horizontal type, it is proposed 
to consider only these two types. 

To appreciate fully the differences between the two 
systems from a heat-balance point of view, it is neces- 
sary to take into consideration an important factor, 
namely, the hot coke. In horizontal settings, the 
coke is discharged аф much higher temperatures than 
in vertical settings; in fact, about 25 per cent. of the 
total heat given to the setting appears as sensible heat 
in the coke. In vertical retorts, where steaming is 
almost universal, the coke is cooled by the incoming 
steam, and the heat is returned to the retort to assist 
the chemical action occurring in it. Further, in one 
system (Glover-West) the ingoing secondary air circu- 
lates round the steaming chamber (the bottom section 
of the retort) and is thereby preheated, again at the 
expense of the hot coke. The result is, of course, а 
higher waste-gas temperature, with a thermal efficiency 
equal to that obtained in good horizontal practice. 
Before making & detailed investigation of the waste 
gases leaving the settings, some mention may be made 
of the heat recovery from the hot coke from hori- 
zontal settings. The system of coke-quenching by 
inert gases and the subsequent circulation of the hot 
gases through a waste-heat boiler, obtains some 785 Ib. 
of steam per ton of coal carbonised, or (to make com- 
parison with waste-gas figures) assuming 16 cwt. of 
coke per ton of coal and 2-7 cwt. as fuel, leaving 13-3 
cwt. to be dealt with by the recovery plant, some 
2:6 lb. of producer fuel. 

It is now proposed to investigate the waste gases 
from retort settings in a similar manner to the investiga- 
tions of steel-furnace waste gases. Тһе following basic 
data represent good average gas-works practice, 
whether vertical or horizontal retorts are in use:— 
Calorific value of producer coke, 12,000 B.Th.U. per 
Pound net. Producer efficiency, 86 per cent. Gas 
per ton of coke, 214,000 cub. ft. Composition of gas, 
СО, 25 per cent; Но, 8 per cent.; СО; 5 per cent.; 
nitrogen, 62 per cent. Caloritic value of gas, 108 
B.Th.U. per cubic foot net. Gases reduced to 230 deg. 
C. at outlet of waste-heat boiler. 

The combustion table per cubic foot of producer gas 

15 as follows :— | | 

cce MP ³ K ИЕ 
| Products of Combustion, 


cub. ít. 
— Volume, | Oxygen 
cub. ft. required, | 
ВМА Water | Nitrogen 
2. Vapour. gen. 
и .. 0.25 0-125 0-25 <= 0:47 
2 .. 0-08 0.04 — 0-08 0:15 
02 .! 0-05 — 0-05 — | — 
№ .. 0:62 - — — | 0.62 
ВЕ ? я 1:24 
EC ыы ызы БЕКЕТТЕ ра Бар... бй ER: н „з 


The air required for theoretical combustion per cubic 
foot is 0-785 cub. ft., consisting of 0-165 cub. ft. of 
oxygen and 0-62 cub. ft., of nitrogen. Table ТУ corre- 
lates the percentages of СО» and oxygen, with varying 
Proportions of excess air. The sensible heats per 
cubic foot of each constituent gas are given in Table II. 
Calculating as in the previous case, and making the 
same allowance of 74 per cent. for radiation and other 


indeterminate losses, the results summarised in Table V 
are obtained, 


TABLE IV.—Proportiona of Carbon Dioxide and Oxygen 
in Typical Waste Gases from Retort Settings. 


| | | 
Excess | Vol.. cub. 
Ait, | CO», | Oxygen, A ít. (water Coo, Oxygen, 
per cent, Cub. ft. cub. ft. ub | con- per cent. | percent. 
| UNS: депзед). | 
SS. — — — у — 
M 0-30 = 1:62 | 1-54 | 19:5 — 
100 0:30 | 0-00 2-09 | 1:94 | 15:5 4.65 
150 0:30 | 0-17 2.41 2.33 12-9 7-3 
20 | 930) 0.26 | 7.81 | 2:73 | 11-0 9.5 
0:30 | 0.34 3.20 | 3-12 9-05 | 10-9 
cc c D ö 


Fig. 4 presents these results in graphic form, and can 
used for general service with all classes of retor 


settings, though due allowance must again be made 
for any variations in the basic data. Conditions 
which are typical in practice are, for vertical settings, 
temperature 850 deg. C.-650 deg. C., excess air 50 
to 150 per cent.; for horizontal settings, temperature 
700 deg. C.-450 deg. C., excess air 100 to 200 per cent. 


TABLE У. —Роипав of Steam per lb. of Producer Coke. 


Inlet Temperature. 


CO» (as Excess дали она REM 
measured), Air, 
per cent. | per cent. E м пер. 800 deg. | 1,000 deg. 
а Я С. С. 


19-5 0 1-01 2-30 8-68 5:15 
15:5 50 1:24 2-79 4.45 6.20 
12.9 100 1-46 3.28 5-20 7:25 
11:0 150 1:68 3.77 5.98 — 
9-65 200 1:9 1:26 6.72 == 


Water-gas plants may be divided into two classes :— 
(1) Blue gas plants, making straight water-gas, 
(2) Carburetted plants. Тһе general practice is to 
utilise the heat in the blow gases only, as the 
percentage of heat in the “ run gases is small com- 
pared with that in the blow sections, and further, 
the author's firm has conveniently adopted the system 
of one boiler for two plants where blow gases only 
are dealt with (the running of the plants being suitably 
synchronised), thereby considerably reducing capital 
cost. Аз distinct from the steady flow in carbonising 
plants, a water-gas plant operates with & varying flow ; 
the gases at the commencement of each blow 
period are almost entirely composed of inert elements 
and products of combustion, but as the blow progresses 
free combustibles are mixed with the effluent gases, 
апа must be properly burned before entering the boiler, 
by suitable air-blast arrangements. Тһе following are 
typical figures for & water-gas plant making straight 
gas :—Capacity, 1 million cub. ft. of gas per day. 
Coke consumed during blow period, 890 lb. per 
hour. Proportion of carbon in coke, 92 per cent. 
Mean temperature of waste gases during blow 
period, 850 deg. C. Mean proportion of CO,, 14 
per cent. Blow gases completely burnt at boiler 
inlet, i. e., no free CO. Carbon consumption, 0-92 x 
890 — 820 lb. per hour. 

One pound of carbon when burnt produces 30 cub. ft. 
of CO, plus 114 cub. ft. of nitrogen, giving а total of 
144 cub. ft. of products on theoretically complete 
combustion. Table УІ correlates the percentages of 
CO, and oxygen with varying proportions of excess air. 
TABLE VI. Proportions of Carbon Dioxide and Oxygen 

іп Typical Water-Gas Plant Blow Gases, 


кое СО», Oxygen, 1 0 СО», Oxygen, 
per cent cub. ft. | cub. ft. cub. ft. | Рег cent. | per cent. 
0 30 -- 144 21:0 -- 
50 30 15 216 19:8 6:9 
100 30 30 238 10:4 10:4 
200 30 60 432 6.9 13.8 


Since 14 per cent. of CO, is given in the data, the 
amount of excess air in practice is about 50 per cent. 
Calculated on this basis then steam per hour, allowing 
10 per cent. loss due to radiation, is 4,250 15. from and 
at 212 deg. F. Now a plant of a capacity of 1 million 
cub. ft. of gas a day, allowing for clinkering time, makes 
gas at the rate of approximately 44,000 cub. ft. per 
hour. Тһе steam yield by waste heat recovery is, 
therefore, а little over 96 lb. of steam рег 1,000 cub. ft. 
of water-gas, & figure which is sufficient to make the 
water-gas plant self-contained. It should be noted that 
even during the blow period there is а certain amount 
of hydrogen present, but it is of such а varying amount 
that it is difticult to get true analyses; as it is a 
comparatively small item compared with the carbon 
content, its neglect does not seriously affect the 
calculations in this instance. 

(C) Marine Oil-Engines.—The rapid progress made 
in the use of the oil-engine for marine propulsion has 
resulted in considerable concentration on this section 
of waste heat recovery, first in order to increase the 
overall efficiency of an already highly efficient prime- 
mover, and second to meet the demands for auxiliary 
power and heating services required on shipboard under 
various sets of conditions. "The potentialities of. waste 
heat recovery may be investigated, first for a ty pical four- 
stroke engine, and then for a typical two-stroke engine. 
Owing to the comparatively low exhaust temperatures 
to be dealt with, the selection of the steam pressure 
will have a greater bcaring on the boiler output than in 
the problems previously dealt with. It it, therefore, 
proposed to consider the cases of steam generated at 
120 №. per square inch and at 15 lb. per square inch. 
Saturated temperatures are 350 deg. Е. (= 175 deg С.) 
and 250 deg. F. (= 120 deg. С.) respectively, hence 
with suitably designed boilers. outlet gas temperatures 
of 230 deg. C. and 175 deg. С. can be obtained. 


Dealing first with the four-stroke engine, the following 
data are typical for a large engine of this class :— 
Consumption of fuel, 0-425 lb. per b.h.p.-hr. Exhaust 
gas temperature at full load, 760 deg. F. — 400 deg. C. 
Proportion of CO, in exhaust gases, 7 рег cent. 
Composition of oil, C, 88 per cent.; Н, 12 рег cent. 
One pound of carbon requires 30 cub. ft. of oxygen and 
yields 30 cub. ft. of СО, ; and 110. of hydrogen requires 
90 cub. ft. of oxygen and yields 180 cub. ft. of Н,0. 
The combustion table is therefore as follows per 1. 
of this oil :— 


Products of Combustion, 


б cub. ft. 
xygen 
== Ма, геше, 
cub. ft. 
CO». 1 Nitrogen. 
с 0-88 96-4 26-4 = 99-5 
Но 0.12 10-8 = | 21-6 40-5 


Assuming all the water vapour to be condensed, Ше 
products of combustion would measure 166.4 cub. ft. 
at N.T.P. Table УП correlates the percentages of CO, 
and oxygen with varying proportions of excess air. 


TaBLE VII.—Proportions of Carbon Dioxide and Oxygen 
in Typical Four-Stroke Oil-Engine Exhaust Gases. 


Vol.,cub. 
Pr | СО | Oxygen.) Vol, tt. Скалет per cent.) Oxygen, 
per cent. | Cub. ft. cub. ft. | oun. ft. i. O2 |percent. 


—— | = | ~ | ы. d€————|——————— | ——— 


0 26-4 -- 188-0 | 166-4 15.8 — 
100 26-4 37.2 305-2 | 343-6 7:7 10-8 
200 20-4 74.4 542.2 | 520.8 5-05 14-2 
300 26.4 | 111.6 719.6 | 698.0 9:8 16.0 


Calculating, under the conditions assumed, namely, 
7 per cent. of CO,, which corresponds to about 125 per 
cent excess air, then evaporation per brake horse- 
power hour, allowing for 5 per cent. radiation losses in 
boiler manifold and inlet pipe-work, is 1:1 lb. from 
and at 212 deg. Е. This figure applies to an engine 
of 1,500 brake horse-power or more; for smaller 
engines, particularly auxiliary engines, the fuel con- 
sumption is higher and in addition, either the tempera- 
tures at full load are slightly higher or, more usually, 
the proportion of CO, falls away and а greater propor- 
tion of excess air is used, the figure of 1:1 lb. being 
increased by about 10 per cent. 

Considering now the case of & waste-heat boiler 
generating at 15 lb. per square inch, with а corre- 
sponding outlet gas temperature of 175 deg. C. Under 
these conditions, evaporation per brake horse-power 
hour is 1:47 lb. from and at 212 deg. F. Ав before, 
this figure would be increased by about 10 per cent. 
for smaller engines. This low-pressure steam value, 
converted into hot water, namely, 1:47 x 966 = 1,420 
B.Th.U., represents the amount recoverable рег 
brake horse-power hour by straight water-heating. 
The author has found in practice that it is not advisable 
to attempt to get much below a full-load gas outlet 
temperature of 175 deg. C., owing to corrosion trouble, 
which occurs particularly at starting and on low 
engine loads. With steam-raising, of course, the 
temperature of the boiler gases at exit cannot fall 
below steam temperature whatever the load, this 
constituting an automatic safeguard against corrosion 
by the formation of sulphuric acid. 

Considering now a typical two-stroke engine, taking 
0-45 lb. oil per brake horse-power-hour, outlet gas 
temperature of 500 deg. F. (= 260 deg. C.) and with а 
CO, exhaust-gas content of 3-75 per cent. at full load, 
corresponding to 305 per cent. excess air, it is obviously 
useless to attempt high or medium-pressure steam 
generation, but at 15 lb. per square inch gauge the 
results obtainable work out as follows, allowing 8 per 
cent. for radiation losses (the waste-heat boiler is 
larger on a two-stroke engine, owing to the larger 
volume of exhaust gases to be dealt with): Evapora- 
tion per brake horse-power-hour is 0-98 lb. from and 
at 212 deg. F. Converted into hot water, the heat 
recoverable is 949 B. Th. U. per brake horsc- power. 
hour. The heat recoverable at 15 lb. per square inch 
pressure from а two-stroke engine is therefore 67 per 
cent. of that recoverable from a four-stroke engine. 


(To be continued.) 


LAUNCH OF THE “ GRONINGEN.”—Messrs. Айза Ship. 
building Company, Limited, launched recently, from 
their Troon Shipyard, the single-screw steamer Groningen, 
which they are building for the General Steam Navigation 
Company, Limited, London. The gross tonnage of the 
vessel is about 1,200 ; she will be specially insulated for 
the carriage of dairy produce, and will be furnished 
with modern refrigerating plant. Triple-expansion 
engines, designed to give the ship a speed of 13 knots, 
are being supplied by the builders, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
]'he number of views given in the Specification Drawings is stated 


ILLUSTRATED 
іп each case ; where none is mentioned the Specification 15 not 
illustrated. 

Where inventions are communicated from abroad, the Names, Фс., 
of the communicators are given in italics. 

Copies of 


Speci fications тау be obtained at the Patent Office, Sales 
ranch, 


5, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform йш ој 14. 

The date of the advertisement of the acceptance of а Complete 
Specification is, in each case, giren after the abstract, unless the 
Patent haa been sealed, when the word “ Sealed is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
gite notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


MOTOR ROAD VEHICLES. 


276,063. John I. Thornycroft and Company, 
Limited, Westminster, London, and T. Thorny- 
croft, Westminster, London. Motor Road Vehicles. 
(1 Fig.) May 17, 1926.—The invention relates to the 
lubrication of the clutch and associated mechanism of 


motor-propelled road vehicles. According to the inven- 
tion, oil from the gear-box 2 is supplied through the 
clutch-shaft to the clutch 7, and associated mechanism, 
by the pumping action of a spiral groove 3a formed 
in а spindle 3 that extends into, and fits, a hole 4 in the 
clutch-shaft, and is driven from the primary shaft of the 
gear-box. (Se1ed.) 


PUMPS. 


275,089. J. Sadler, Preston, and Atkinson 
Walker Wagons, Limited, Preston. Reciprocating 
Pumps. (1 Fig.) February 1, 1927.— The invention 
relates to reciprocating pumps of the kind provided with 
а differential piston. Тће pump barrel А is provided 
with an inlet port B and an outlet port C controlled by 
а ball valve D. Within the barrel А, reciprocates a differ- 
ential piston E, which is adapted to uncover the port B 
towa the end of its inward stroke in order to admit 
fluid to the outer end of the barrel. The outer port C 
communicates through the valve D with an annular 
chamber F, to which is connected the delivery pipe G, 
and to this chamber is also connected a by-pass conduit 
H leading to the inner end of the barrel. This inner 
end is enlarged, as shown, to form an annular chamber А5 


=z 


surrounding the reduced portion Е! of the piston. The 
outer end of the barrel is also provided with a spring- 
controlled relief valve J, through which fluid may esca 

should the pressure within the barrel rise too high. 
The орип of the pump із as follows: During the 
inward stroke of the piston Е, the inlet port B is uncovered 
and fluid enters the outer end of the barrel. During 
the following outward stroke, this fluid is forced out 
through the port C and valve D into the chamber F, 
whence part of it is discharged through the delivery 
pipe G and part by-passed through the conduit H to the 
inner end А2 of the barrel. During the next inward 
stroke of the piston. while a further quantity of fluid is 
being drawn into the outer end of the barrel, the fluid 
previously transferred to the inner end of the barrel is! 
driven out through the conduit H into the chamber F 

and thence out through the delivery pipe. Thus the 
valve D controls the discharge of fluid not only from the 
barrel into the delivery pipe, but also from the barrel 


into the by-pass conduit, 

revent а return of the fluid into the outer end of the 
barrel either from the delivery pipe G or from the 
conduit Н. (Sealed.) 


RAILWAYS AND TRAMWAYS. 


274,566. 'The Leeds Forge Company, Limited, 
Leeds, and S. E. Alley, Westminster, London. 
Locomotives. (3 Figs.) April 23, 1926.--Тһе front 
wheels of the locomotive are indicated at 10, the rear 
wheels at 11, the rear axle at 12 and the engine unit at 
13. The engine unit is located between the front and rear 
axles, the boiler forwardly of «Не front axle, and fuel and 
water tanks are placed over the rear axle. Projecting 


forwardly from the front end of the engine unit is the 
crankshaft 17, and 19 is a countershaft. А change-speed 
drive is provided between the shafts 17 and 19. The 
countershaft 19 is hollow, and reaching through the 
interior is а transmission shaft 25. These two shafts 
are ones together at their front ends by а universal 
joint 264 Surrounding а portion of the rear axle 12 is 
an oil- retaining casing 27, which affords bearings for а 
worm shaft 28. The worm 29 meshes with, and drives, 
а worin wheel 30 on the rear axle 12, and is itself driven 
by the transmission shaft 25 to which it is connected 
by a universal joint 31. (Sea/ed.) 


STEAM ENGINES, BOILERS, «с. 


274,674. P. Е. Crinks, Sidcup, and Vickers 
Boiler Company, Limited, Westminster, London. 
Water-Tube Boilers. (3 Figs.) September 21, 1926. 
-—The invention concerns the lower drums of water-tube 
boilers. Тһе invention consists in providing the drum 
3 with a longitudinal Ба Ше 7, which is curved or bent so 
as to direct water entering the drum first around а 
considerable portion of the periphery of the drum, and 


а second longitudinal baffle 8 arranged to deflect the 
water passing the end of the first baffle towards the 
centre of the drum and around the concave side of the 
Ба Не 7, whereby the water is caused to pass transversely 
through the drum in а substantially sinuous path. 
Preferably. the baffle 7 terminates beneath the baffle 8 
and provides а ledge or pocket for the reception of any 
solid matter 11 contained in the water, the deposition of 
which may be facilitated by shaping the Ђате 8 so as 
to deflect the water downwardly above the ledge or 
pocket. (Sealed.) 


274,393. Alex. Turnbull and Company, Limited, 
Glasgow, W. H. Howden, Glasgow, and L. F. Norrie, 
Glasgow. Slide Valves. (1 Fig.) April 2, 1927.— 
The invention relates to slide valves, of the typeincluding 
valve discs which are embraced by а bridle secured to the 
valve-operating spindle. Тһе spring.urged valve discs 2 
are embraced by a bridle 3 secured to the valve-operating 


(274 393) 


spindle 4. Formed on the lateral faces of the bridle 3 
are elongated guide channels 5, which co-operate with 


guide pins 6 penetrating the body 1 and screwed 
into it, as shown. The pins have reduced ends 
which enter the channels 5. 


Packing is interposed 
between the heads of the pins 6 and the body 1, the t body 
being countersunk to receive the packing. Тһе spindle 4 


the same valve also serving to|is non.rotary, and is connected at 10 to the bridle 3. 


The hand wheel 11 engages the spindle 4 by means оға 
screw thread, and is journalled in a bridge 12. (Se ей.) 


276,215. Galloways, Limited, Manchester, and H. 
Pilling, Chorlton, Manchester. Steam Boilers. (11 
Figs.) December 28, 1926.—The invention provides means 
for securing tubes in the headers, plates or other parts of 
boilers, superheaters, feed-water heaters and the like. 
The tubes a are inserted in ferrules b having a plain bore 


АР, А ДР». M: 
T 


and a threaded exterior, to enable them to be screwed 
into the correspondingly threaded portions of sockets 
formed in the header c. Тһе ends of the tubes а are 
screw threaded to receive castellated nuts d. The 
sockets in the header c have a tapered or coned portion e 
to form а seating for a jointing ring f. Тһе outer ends 
of the ferrules are castellated. When the ferrules are 
screwed tightly home, the rings f are compressed between 
the tapered or coned parts e and the tubes a.  (Sealed.) 


MISCELLANEOUS. 


276,105. 'Thos. C. Fawcett, Limited, Hunslet, 
Leeds, D. L. Fawcett, Hunslet, Leeds, and 
W. Clough, Hunslet, Leeds. Presses. (3 figs.) June 9, 
1926.—Fig. 1 illustrates the arrangement of a press of the 
type to which the invention relates. In this figure, а 
represents the screw which carries (ће plunger or pressure 
member, and 5 the horizontal friction disc on the upper 
end of the screw. А driven shaft c, extending diametri- 
cally across and above the disc 6, carries two vertical 
friction plates d and e, and rotates in the direction of 
the arrow. By а hand- or power-operated lever, the 
shaft c is capable of axial movement in its supporting 
bearings, to bring either of the plates d or с into contact 
with the disc b. The plate d, which effects the raising of 
the plunger, has its operative surface in the form of an 
annulus di. If the plunger is in lowered position and 
endwise movement is given to the shaft c to bring the 
plate into engagement with the disc on the screw, upward 
movement is given to the screw until the disc rides clear 
of the annulus dl. It is necessary, however, to bring 
the screw to rest and to hold it in such position that 
when the shaft c is moved axially to bring the lowering 
plate e into operation, the disc 5 will be in the correct 
position to be engaged. It is to the arresting of the 
upward movement of the screw in the determined position, 
and to the holding of itin that position until the lower- 
ing disc is moved into engagement, that the invention 
relates. In accordance with the invention, a horizontal 
cross bar / is supported above the disc 6 and attached. 
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(276,105) 


to the underside of this cross-bar is a casting 9, havin 
іп its underside a cylinder 01, open at its lower end an 
provided in its otherwise closed upper end with an 
opening 92. Working within the cylinder 91 is a plunger 
h, which is a good sliding fit in the bore of the cylinder. 
The lower епа of the plunger À has projecting lugs 
ће, from which a pair of studs i extend upwardly 
through openings in the bar f. The upper ends of the 
studs are screwed to receive adjusting and lock nuts 7, 
and between the bar f and the lugs Аё, springs k are 
confined, which tend to force the plunger downwardly 
to the limit permitted by the nuts j. Тһе under surface 
of the plunger ћ is faced with frictional material т. 
When, in an upward movement of the screw, the disc b 
leaves or rides clear of the annulus 41 of the raising 
plate d, it comes into contact with the friction surface 
m and is braked thereby, tho plunger being. at the same 
time, forced inwardly into the cylinder against the action 
of the springs k, and tending to compress the air 
confined above it, which air can only escape through 
the opening 72. А cushioning or dashpot braking action 
is thus obtained, which brings the disc and screw gradually 
to rest. The plunger having reached its top position, 
the air confined above it gradually escapes, but the 
springs k cause a sufficient grip to be exerted on the 
dise 6 to prevent accidental movement of the plunger: 
without, however, offering any material resistance (0 
rotation of the disc when the shaft c is moved axially to 
bring the lowering plate e into action. (Sealed.) 


HARBOUR WORKS FOR THE 


PORT OF BARI, ITALY. 
_ Тив ancient port of Bari, оп the south-eastern 
coast of Italy, forms a natural outlet for the 
agricultural рг uce of the hinterland, while also 
serving for the import of wheat from Australia 
and America, and coal from England. At first 
ght, it would apy that the greater part of these 
cou Жі more conveniently shipped to a 
the western coast, and across 
atively narrow width of Italy by rail, but it 
must be remembered that freight transport across 
the Appennines, which divide the country longi- 
ndinally throughout its length, is both difficult 
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has been under discussion for some considerable 
time, and assumed definite shape in 1923, when 
proposals were invited for new harbour works. 
The scheme put forward by Messrs. S. I. C. A. M. 
(Sindacato Italiano Costruzioni Appalti Marittimi), 
Via Bocca di Leone 78, Rome, was finally selected. 
The complete scheme is shown in Fig. 1, below, but 
it is not proposed to carry out all the work shown 
on this plan immediately, provision being made 
to extend the quay accommodation as the increased 
commerce of the port justifies the expenditure. 
The existing harbour works, which were built 
some twenty years аро, consist of two break- 
waters and a short mole, with limited accommodation 
One of the existing 


for loading and discharge. 


Scale - 1: 25,000 
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and costly. Тһе port of Bari has not hitherto 

any great importance, due in part to the 
fact that the ое is exposed to di: full force 
of the north-easterly gales, which at times assume 
great severity in the Adriatic, and in part to the 
of the surrounding region of Apulia. 
condition has been entirely due to the 
water, the soil being actually highly 
and the 


practical completion of the Apulian | 


breakwaters, the Pennello Pizzoli, together with 
the Molo 8. Vito, is clearly shown on the plan, 
while the other breakwater is shown forming the 
backing for the new quays. The first extension 
of the port, which is now being carried out, 
involves the construction of a new outer break- 
water as far as the point marked A in Fig. 1, and 
the three inner quays marked B, C and D. The 
further extensions, to be put in hand at some 


of which a brief account was given on 
of the last volume of ENGINEERING, has 
led to a marked increase in productivity. 

her factor enhancing the importance of the 
port is the development of Jugoslavia and Albania, 
Opposite coast of the Adriatic; and with | 
completion of the trans-Albanian railway, 
large increase in the interchange of goods between 
and the near East can certainly be anti- 
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commenced at the point А, which, as already 
phase of construction, and being continued inwards 
towards the shore. Ав shown іп Fig. 2, annexed, 
the monolithic pee о 09 ооа а being 
adopted, the wall being up super- 
Ye eu pre-cast blocks оп а rubble foundation, 
and capped with a roadway and protection wall. 
The employment of pre-cast blocks for class 
of work is, of course, not new, and both the layout 
of the necessary block-yards and the N 
for handling the finished blocks at various 

have been described from time to time in 
columns. The work being carried out at Bari, 


executed, and is on this account of exceptional 
interest. It may be recalled that we described 
a 300-ton floating crane for this class of work, 
built by N.V. Internationale Scheepsbouw Maat- 
schappij De Maas, Slikherveer, Holland, on page 
797 of vol. охх of ENGINEERING, and it is probable 
that, until recently, this was the most powerful 
plant of its type in the world. Тһе correspond- 
ing floating crane employed on the work at Bari 
is, however, of well over 400 tons capacity, is self- 
propelled, and further serves as a lighter for con- 
veying three blocks at a time to the site of the 
work. T 

Referring again to Fig. 2, the foundation bank 
for the wall is made up with stone obtained from 
a quarry in the neighbourhood of Bari. Masses of 
from 1 to 5 tons are selected for the bottom 
layer, and for the two sloping faces of the bank, 
while the interior is made up of roughly graded 
material diminishing in size towards the top. 
The levelling of the upper surface, to form a bed for 
the blocks, is carried out by divers. Тһе stones 
forming the bank are not bonded in any way, 
nor is there any bonding between the three main 
blocks forming the wall, other than that provided 
by filling in the holes shown in Figs. 2 and 3, which 
also provide a means of handling the blocks. Тһе 
base of the wall on the веа side is protected by а 
line of smaller blocks, as indicated, which are again 
not bonded. Тһе capping forming the roadway and 
protection wall will, however, be formed in con- 
tinuous mass concrete. Each of the main blocks is 
10 m. long, 5 m. wide, and 3-60 m. high, with the 
exception of those on the curve, which are 5 m. wide 
on the outer side, and 4:35 m. wide on the inner. 
The blocks weigh 360 tons each, and are of concrete, 
of 0-45 cub. m. of lime-pozzuolana mortar to 0-80 
cub. m. of stone aggregate. The progress made with 
the work is clearlyshown in Figs. 8 and 9, Plate ХХХ, 
the portion illustrated, which is some 300 m. long, 
being marked AG in Fig. 1. The work is carried out 
day and night in favourable weather, which occurs 
on an average 120 days in the year, the preponder- 
ance of calm days being, of course, in the summer. 
Six blocks can be laid in a day of 24 hours. 

Turning now to the method of casting the blocks, 
a general view of the block-yard, which is on the fore- 
shore to the east of the Pennello Pizzoli, is given in 
Fig. 4, page 246. The yard has an area of approxi- 
mately 20,000 square metres, sufficient for 170 large 
and 140 small blocks, and the portion forming the 
casting bays was tamped with electrical tampers to 
consolidate the sub-soil: The aggregate employed in 
the composition of the blocks is brought by a narrow- 
gauge private railway from the same quarry from 
which the material for the foundation bank is ob- 
tained. This quarry is about 6 km. from the yard, 
and yields limestone, which is formed into aggregate 
by being broken to pass through a 6-cm. mesh, before 
transport. Thetrains are made up of tipping wagons, 


future date, as explained, will consist of the com- | and on arrival at the yard these are attached to a 


pletion of the outer breakwater to the outer point | windlass and run up a ramp to a platform, beside а, 
shown on the plan, the addition of the two quays | silo building. The latter can be seen in Fig. 4 behind 
marked E and Е, and the construction of the the stone building forming the offices, and the ramp 


Molo S. Cataldo and the sea wall protecting the | 


mouth of the harbour. It may be mentioned 


figure, and it will be observed that the minimum 
depth at all new berths will be 10 m. 


question of improving the port facilities 


The first structural work being undertaken 


and platform are plainly visible. Separate views, 
showing the front and back of the silo building, are 


that the harbour has a rocky bottom throughout. | given in Figs. 5 and 6, Plate XXX. The former shows 
| Contours of equal depth, in meters, are shown in the | the platform, but the photograph was taken before 


the building was completed. Тһеге are two rows, of 
12 silos each, those on the front, or landward, side 
being used for the storage of stone aggregate and 
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Ес. 4. GENERAL View or BLOCK YARD. 


those on the back, or seaward, side, for the storage of | being clipped to the-rope and released as required. 
pozzuolana. А passage runslongitudinally through | Assuming that an empty wagon has entered the 
the building below each row of silos, sufficiently large | passage under the aggregate silos, it is stopped at а 
to accommodate a number of wagons, which can be | convenient point by disengaging it from the rope. 
charged with stone or pozzuolana from the silos by | A shutter is then opened by hand on a chute com- 
suitable chutes. The 12 crushed stone silos have a municating with the silo above, and the truck is 
total capacity of 540 cub. m., sufficient for two days’ then charged with aggregate to its full capacity of 
working ; while the 12 pozzuolana silos have a сара- 0:76 cub. m. The loaded wagon passes beyond 
city of 2,000 tons, which is sufficient for six weeks’ the eastern end of the building, returns through 
work. The reason for this difference is that the passage under the pozzuolana silos, and is 
the pozzuolana is obtained from the neighbour- released from the rope at a point opposite to 
hood of Naples, and brought round to Bari by the elevator. Тһе latter can be seen in Figs. 4 
sea. There is thus the possibility of serious delay and 6, but is more clearly shown in Fig. 10, 
being caused by rough weather, as the vessel could | while details are given in Figs. 12 to 14, page 247. 
not be discharged in such circumstances. The special The method of charging the pozzuolana trucks is 
properties of pozzuolana, which occurs in great identical with that described for the stone aggregate, 
&bundance in Italy, are probably well known to the | the empties in this case first passing through the 
majority of our readers, but it may be mentioned | passage under the aggregate silos, and being stopped 
that it renders even rich limes highly hydraulic. | under the pozzuolana chute on their return. After 
It formed the basis of the best mortars used by the charging to their full capacity, these wagons аге 
Romans. А vessel discharging pozzuolana is shown | conveyed by the cable to а point beyond the 
in Fig. 7, the material being conveyed to the silos ! elevator, and are discharged either directly into the 
by а continuous overhead ropeway. Тһе горе! mortar-mixing machine, or to one side to form а 
passes round a horizontal pulley on the discharging reserve heap. Опе of the trucks is shown to the left 
monolith visible in the figure, is carried at right angles in Fig. 14, from which it will be seen that the 
to the shore until it is opposite the end of the silo stone aggregate is tipped into the elevator bucket 
building, and is then diverted at right angles to | down & chute. As will be clear from the plan, 
pass through the building and over the pozzuolana | Fig. 12, the elevators are in duplicate. When the 
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silos. Atthefar end of the building, the rope makes 
& turn through 180 deg., and returns on & parallel 
course to the discharging monolith. The ropeway 
over the silos is just discernable in Fig. 6. 
Returning now to the method of handling the 
crushed stone, the tipping wagons having been 
brought to rest on the silo platform, are discharged 


down suitable chutes, and returned empty to the 


ground track. A continuous wire ropeway is run 
from west to east through the passage under the 
stone silos, the return track being from east to 


bucket is charged, the elevator is put in motion, and 
when the bucket reaches а certain point, the contents 
are automatically tipped into a bin, as shown in 
the upper part of Fig. 14. The elevator cables are 
wound on a drum coupled to an electric motor. 
The latter is controlled by a small master motor 
with drum contacts, arranged in such a way that 
the bucket remains stationary in the tipped position 
e 60 seconds, and is then lowered again to the 
ttom. 


Me may next turn to the arrangements for hand- 


west, through the other passage. After leaving the ling the mortar. The lime pits can be seen in line 
latter, this ropeway is continued in front of an with, and to the west of, the elevator in Fig. 4, 


elevator, which will be referred to in detail later, and 
finally passes round а horizontal pulley to return 
to the silos. The rope is driven by an electric 
motor, and is in continuous motion, the wagons 


'the position in relation to Fig. 12 being on the 
| prolongation of the line AB to the right. After 
| slaking, the lime is conveyed by hand-barrow to а 
‚ chute, which directs it into the inclined mixing 
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trough shown in Figs. 12 and 13. In this trough 
the lime is mixed with twice its volume of pozzu- 
olana, the latter being, as stated, either delivered 
directly from the trucks, or taken from the heap 
already referred to, and tipped down the chute on 
the opposite side of the trough. It will be seen from 
the figures that the two materials enter the trough 
at the upper end. As shown in Fig. 12, a central 
spindle, provided with a series of beaters, mounted 
spirally, extends through the trough, and is driven 
through reduction gearing from an electric motor. 
The beaters serve the double purpose of mixing the 
two materials intimately, and of conveying them 
towards one or other of the two mortar mills, shown 
in Figs. 12 and 13. A series of nozzles is provided 
down the length of the trough, by means of which 
water is sprayed on the mixture as it passes towards 
the mills. The latter are used alternately, the 
mortar being directed to one or the other by an 
appropriate gate. The material remains in the 
mill for 120 seconds, after which a shutter in the 
bottom of the pan is automatically opened, and 
the mortar is delivered by a suitable chute into 
the bucket of one or other of the two elevators 
shown in Figs. 12 and 13. To assist the movement 
of the mortar down the chute, the latter is kept in 
continual oscillation by a crank mechanism. The 
operation of the mortar elevators is identical with 
that of those for the stone, the mortar being de- 
livered into the lower silo, shown in Figs. 13 and 14. 
Assuming that the upper and lower silos are 
charged with stone and mortar respectively, 8 
charge of each, in the proportion of 0-45 cub. m. 
of mortar to 0-80 cub. m. of stone, 18 delivered 
to а horizontal mixing drum, shown in Figs. 12 
and 14. The proportioning is effected by a system 
of double gates. The gates, which can be seen 1n 
Fig. 14, are operated automatically at the req ч 
intervals, and the same remark applies to ри 
discharge shutter on the concrete mixer, rum 
shutter being opened after the concrete 
been in the mixer for 90 seconds. The contro 
throughout is effected by а master motor operating 
a drum controller for the various service motors, 
ав mentioned when dealing with the mechanism on 
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II NS portions of stone aggregate and mortar as the larger| ports. Тһе vessel has a length between perpendicu- 
' АМУ А А КО N blocks. They are ready for use in about two months, | lars of 65 m., a breadth of 25 m., and a depth of 4:40 m. 
(ет) 85 en, and are taken out to the site on а 40-боп barge The mean draft loaded is 2-20 m., and the mean draft 


fitted with a derrick. light is 1-40 m. The gross tonnage is 2,500. The 
the aggregate elevator. The capacity of the plant The method of handling the large blocks after they vessel is constructed throughout of Siemens-Martin 
steel, and the hull is built on the Isherwood 


is 250 cub, m. per day. have matured may now be considered. As indicated 

The position of the block moulds, in relation to in Figs. 2 and 3, two holes 1:8 m. square are left in | system. There are four transverse and two longitudi- 
the plant described, сап be seen in Fig. 4. The the blocks, recessed to 2-8 m. square, for a depth | nal watertight bulkheads. А ballast tank is provided 
concrete delivered from the elevator is conveyed to | of 0-6 m., at the bottom of each. The blocks аге | with a capacity of 300 cub. m., for the purpose of 
the required mould by means of an overhead telpher, | conveyed to the quay-side by a special 400-ton | trimming the vessel when handling the blocks, and 
parts of which are visible in the figure. Тһе telpher | transporter, running on rails, and provided with keeping the increase in draft within the required 
system is in the form of the letter T, the upright | lifting grabs, which grip the blocks by means of the | limit of 2-2 m. when shipping three blocks of a total 


corresponding to the line feeding the moulds. When | recesses in the bottom of the holes. The transporter | weight of 1,080 tons. 
The power plant consists of two boilers, two 


`В Tow of the latter has been filled, this line has can be seen in Figs. 4 and 8, and a near view is 
to be moved laterally over the next row, and the|given in Fig. 11. It was manufactured Бу the|compound condensing engines for propulsion, а 
! їз во arranged that this can be effected | Societa Nazionale Officine di Savigliano, Torino, | compound winding-engine, and а suction-dredger 
without disturbing that part of the line parallel | but as the lifting mechanism is generally similar to | plant; the latter, which has a capacity of 90 tons 
with the sea front. One of the charged buckets | that employed on the floating crane, and we propose | per hour, is, however, not required for the work at 
The boilers are of the single-ended marine 


leaving the elevator can be seen in Fig. 10, and the | to describe the latter in detail, no object would ђе | Bari. 
gained by duplicating the particulars. type, with double furnaces, and are designed for a 


~ passing down a line of moulds is clearly 

Visible in Fig. 8. The moulds are of wood with| Diagrammatic views of the floating crane, showing | working pressure of 130 Ib. per square inch. They 
steel reinforcement, and are set up in rows of nine. | the leading dimensions in metres, are given in Figs. | are fitted for oil-fuel burning. Each of the propel- 
Each requires about six and a half hours to 15 to 17, page 260, while photographs of the actual | ling engines is of 200 shaft horse-power. Тһе high 
fill, the mixture being tamped by hand as the filling | vessel are reproduced in Figs. 18 to 20, on the same | and low-pressure cylinders are 330 mm. and 660 mm. 
Proceeds, After filling, the mould is left on the| page. The vessel, the Romanus, was built by the in diameter, respectively and the stroke is 400 mm. 
| Società Cantieri del Tirreno, of the Cantiere Navale, | Each engine drives а four-bladed propeller, with a 


block for 10 days, and on its removal the blocks are j ies | > 
mature іп position for three months. A light | Riva Trigoso, Genoa, and was completed in July, diameter of 2 m., giving a sea speed of 5 knots at 


crane is provided for transferring the 1926. It may be mentioned in passing that it is in- | 160 r.p.m. The winding-engine is of 125 brake 

аз shown in Fig. 8. Тһе smaller blocks|tended for use on the port works at Naples and horse-power, and is employed both for raising and 
for the footing of the wall are made at the western | Bengasi, in addition to Bari, Messrs. S.I.C. A.M. being | traversing the blocks. It is situated in the engine 
end of the block-yard, and contain the same pro- | responsible for the new harbour works at all three | room under the poop house, and is coupled up to the 
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X Е 5 д chine tools during 1927 do, in 
417. This windlass is | were su lied by Messrs. Bohn and Káahler, Worm| Exports of mac с g | 
e and cannot 1 C. Daevel, Kiel, and the boilers by fact, constitute a new high level since 1921, but 


windlass shown in Figs. 15 
of somewhat complicated 


: : . f Mario Pesei e Ci, of Genoa. they still fall considerably short of the pre-war 
a 5 и dere ші Е average. European and Australian demand has 
ыле which s 9250 Бонат coupled to : = declined, but this is counterbalanced by increased 


through one or other THE ENGINEERING OUTLOOK. exports to “ other countries.” Ав shown in Table II, 


the value per ton has remained remarkably steady 
during the year, and taking into account the 
Ат the commencement of 1927 it was suggested improved exports, may be read as an indication that 
that there would be a slow improvement throughout | а fairly competitive level has been reached. 
the year in а tool 1. firstly, nd Any satisfaction which might be derived from 
ifti i i to the anticipated improvemen in the home market, | the foregoing table must be largely discounted by 
„ the а а and secondly, because it had become evident that|the following Table III, which gives an analvsis 
being again engaged by а suitable clutch. The the world demand for machine tools was on the | of our import trade. That our home market has 
whole of the gear in the engine-house, with the | upgrade, and there was no reason to believe that this | expanded as indicated early last year there can be 
exception of the propelling engines, is controlled country would not get а proportionate share of this | ее doubt. but one could hazard with a consider- 
from а cabin suspended from the superstructure improvement. The fear was expressed, however, | able degree of accuracy that such expansion has not 
on the starboard side of the vessel, and visible in that unless the British industry brought its com- | been greatly to the advantage of the home producer. 
Fig. 20. This cabin contains a number of small mercial organisation to the same state of perfection 


drums independently operated Бу hand, cables | 88 that which characterised its production it could 


main shaft driving a layshaft 
of two reduction gears, the object of this arrangement VI.—MacnixE TOOLS. 
being to provide alternative lifting speeds for 
different sizes of blocks. The coupling of the 
appropriate gear is effected by means of clutches. 
From the layshaft, the drive is taken to separate 


TABLE III.—Retained Imports of Machine Tools. 


| ; not gain а greater share. Unfortunately, these | 

beng hen ш aume sd Pune stop a t ell borne out by the facts, for Шы volume | 19% | Value Index. 
h Е wo are too W à , Average. 1913 — 1913 — 

cock or clutch-operating lever in the engine room. | (tons): ет топ © 

These cables are visible to the left of the footway whilst the world demand has increased greatly and 100. 100. 


British exports have gone up slightly, the exports ENEMIES QE 
of our principal competitors have advanced in а 
most. disconcerting manner. 


along the main girder of the superstructure in 
Fig. 19. 


r | pe ; ; 18% Qr. 275 88-1 110-7 121.1 
111 сина, 5 ү) Да ES 5 Employment statistics for this branch of industry ВУ р 216 69-2 111-1 121-5 
bs t cl ~ ка on ht 168 t ; 9 8 6 5 are not available from official sources and, therefore, is » = pe 22 130 0 
is поб clearly bie DU bà VVV t éd: as on previous occasions reliance must be placed 1923 i 
is that the forward vertical member is pin jointed, h li obtained f e iat Qr. 284 91-0 109-8 120-1 
at both A & B, Fig. 15, while the corresponding оше re шсорашеч пот oe investigation ОУ! са, 320 102-5 131:3 143-6 
раси ted C onl Bef sample in seven principal manufacturing districts | 3rd ,, 290 96-1 118-2 129-3 
after member is ріп jointed at 0 vy: ore |... a first measure of machine tool production as а áth » 316 101-2 138:0 151-0 
passing on to a description of the lifting head and hol 1924— M 1 185 
traversing carriage, it may be mentioned that the * 1 188 80 2 182-1 15. 
1 bros 240 tons, 85 ins A Fin TABLE I.—Employment іп the Machine Tool Industry. о " m 5153 19515 ие 
and the carriage 65 tons, giving а total weight above ose = 
deck level of nearly 400 tons. The lifting head, Numbers lst Qr. 301 96-5 184-3 201-6 
which сап be seen in Fig. 18, carrying опе of the Employed iu ишет 1914 = 2nd и 332 106 4 157 2 172 0 
; : Seven Districts. у ” 5 А 
concrete blocks, із а plate girder structure of box 4th » 527 168 :9 149.0 163-0 
form, to the upper side of which are attached the ————— шын нычын E СИЕ ООП МТ OR ake oisi 1112 m 
lower pulley sheaves. Two vertical square columns | 1913.. 14408 О 2nd ,, 511 163-8 130-1 142-3 
roject from the underside of the box at centres 12405 es 1200 3rd ,, 625 200-9 110% i 
pro) | 1920, Мау 5,639 130-0 4th ,, 781 250-3 110-1 120-4 
corresponding with the two holes in the block. At ne Half-year .. 9,873 54-7 1927— | 9875 
the top of each column there is a fixed rectangular | ona Борован 2.849 65.7 а e 118 ДА 18877 us 
head, at the corners of which four hanging bars are | 1924 — Halt- year НТ Eris Srd 5 à 667 213-9 150-9 165.0 
pivoted. These bars аге bent outwards at the base ола  , x 3.246 74-8 ” 55 неу Дд 
to form claws, which register with the four corners He Hali: А — "i m 
of the recess at the base of the hole in the blocks,| опа ы нЕ 9,934 77.1 Іп 1919 and 1920 retained imports of machine 
and they are moved away from, or towards, the | 1926 — Hall year S ds is tools were phenomenally high, but then they declined 
central column by links attached to а sliding block 204 "m 3,287 75-8 heavily until in 1924 they were well below the 1913 
оп the latter. These links are of such а length that, |1977 qat year € 7651 level. From thence оплата they have increased 
when the sliding bloek is in its lowest, position, and жола „ и 3,570 89.2 steadily until the year 1927 presents the melancholy 


resting against a stop at the base of the column, 
the links incline slightly downwards towards their 
inner ends. It is thus impossible for the inverted 
tongs, constituted by the system, to collapse under 
the weight of the concrete block. Тће sliding blocks 
are raised and lowered by cables, operated by inde- 
pendent hand or electrical windlasses mounted on 
the travelling carriage. 


picture of machine tool imports approaching double 
the pre-war level in both volume and value per ton. 
Well over 1,000,000/. worth of machine tools were 
imported into this country during 1927 as compared 
with about 730,000]. worth in 1925. А British 
machine tool is acknowledged throughout the world 
as one of the finest products of the engineer's skill, 


yet this country continues to import an increasing 


* Eatimate on incomplete returns. 


This table indicates a complete recovery from the 
low figure recorded in the second half of 1926 con- 
sequent on the coal stoppage, and reflects slightly 


TABLE II. United Kingdom Exports of Machine Tools. 


The carriage, or crab, carries the sheaves for Index v Index number of forei roductions at а value per ton 
the upper pulleys, and is mounted on four bogies ОРУН (ons). NT b зе 1913 = |{аг exceeding the Salue per ton of our exports. 
running on rails on the upper members of the main | ° |What is the explanation of this extraordinary 
girder, ав shown in Fig. 19. It is traversed by position 7 Is it quicker and more reliable delivery ! 
suitable cables passing to а drum on the main 1 ei one 100-0 Is it special machinery which home manufacturers 
windlass, as already explained. After passing over| 18% Qr. 85-4 134-9 220-4 cannot produce economically ? Does it reflect а 
the various pulleys constituting the lifting tackle,| 34 p $1.0 132.5 212:5 greater willingness of foreign manufacturers to 
the lifting cables extend beyond the carriage at the 4th » 83.0 110.2 81.7 depart from Standard designs ? Whatever the cause 
forward end and pass over pulleys mounted at the Bop 79-4 118-2 103. surely here is a field for exploration at least, for 
extreme end of the main girder. The system isthus| 2nd , 90-1 104-6 170-9 home demand is likely to continue to expand, and is 
во arranged that when the lifting drums on the main pis а 190 19155 18355 this expansion to be entirely for the benefit of 
windlass are locked by means of & brake and the | 1924— foreign manufacturers ? 
carriage is traversed, the lifting cable is paid out at аА pd ют 15 5 The machine tool industry may be regarded as 
one end of the carriage at the same rate ав it enters 3rd , 81-1 111:3 181-8 the very heart of the engineering industry аз а 
at the other, thus maintaining the lifting head at & et g jum did: dd whole. Апу improvement in other branches of 
constant height. Тһе carriage can be traversed at 15%, Qr. 103-4 107-4 175-4 [the industry is almost immediately reflected in 
the rate of 2-10 m. per minute, the two lifting speeds ard ” 25:0 165-1 1266 machine tool production, and conversely an improve- 
are 0-40 m. and 0:70 m. per minute, and the 1 » 84-5 104-9 171-4 ment in the machine tool trade reflects better 
lowering speed 18 1-50 m. per minute. The time | Ist Qr. 92-2 115-1 188-1 circumstances in other branches of industry. 50 
required for expanding the tongs in the block is from дын » us 104-6 170-9 | much is this so that with the exception of 1926— 
иа 15 зо аа The travel of the lifting) zin „ 75. | 121 | ibs an entirely abnormal year- the vicissitudes of the 
permit the placing of a block at а | 191 British engineering industry in post-war years 
depth of 12-5 m. below sea level, or at 3.4 m. above, За че ш 810 ns а are most accurately reflected by Ше fluctuations 
the distance in both cases being measured from the 3d » .. a ese Uam ji 1. in Table III. This 
tov of the block Mh „ x о 10 io. pu machine tool imports shown in Table с - 
ро е о; JJ Жм QNS Be МОБОВ confirms not only that machine tool activity 13 * 


In conclusion, we may state that the concreting 
plant was constructed by the Soc. Anon. Ing. F. 
Fiorentini e C., of Piazza Sallustio, 3, Rome, and 
the main hoisting gear on the Romanus by Messrs. 
Demag Aktiengesellschaft, Duisburg. The engines 


most sensitive indicator of the state of engineering 
generally, but the dependence of the industry to an 
important degree on imported machine tools. 

All the indices suggest an improvement 1n some 


of the main branches of engineering in 1928, and 


better employment than has been experienced 
since 1920 when the pre-war employment figure 
was exceeded. Тһе main deduction from this is a 
slightly improved production during the past year. 
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one can but hope that home producers will increase 
their contribution to the machine tool demand at 
the expense of imported productions. 

Utilisation of the data made available by the 
Census of Production, 1924, so far as the machine 
tool industry is concerned, is not only difficult 
but very unreliable, firstly, because à comparison 
between 1907 and 1924 is not practicable owing to 
the inclusion of wood-working machine tools іп 
1907—although it appears improbable that the 
1924 production exceeded the 1907 production— 
and secondly, because the relatively large output 
of machine tools returned in the census without 
classification of type precludes а precise comparison 
between production, and imports and exports 
according to classes. Excluding machine tools 
made by engineers for their own use it may, however, 
be taken as & general statement that the value of 
production of machine tools іп 1924 was 3, 366, 000“. 
The value of exports was 1,361,919., or roughly 
40 per cent. of production, and the value of retained 
imports 487,289. Comparing 1927 with 1924, 
exports have increased by about 300,000/. and 
retained imports by about 600,000?. confirming the 
improving world demand for machine tools but 
hardly а greatly strengthened home demand for 
British machine tools. 

The outstanding feature of the following Table IV, 
which shows the value of international exports 
of machine tools іп £ sterling converted at the 
average rate of exchange each year is the forward 
movement of Germany and the United States. 


ТАВЉЕ IV.—International Exports of Machine Tools. 
у (Value зи £,000.) 


- | 1913. 1924. | 1925. 


1926. | 1927. 


United Kingdom} 1,013 | 1,362 1,561 1,585 1,612 
France hM 372 663 792 659 753 
tiermany — .. 4,004 | 2,760 | 3,816 | 4,500 | 6,480 
Switzerland 25 97 488 486 403 

U.S. A. 3,309 3,304 4,568 3,886 4,855 


| —— — ——— ла 


8,795 | 8,586 |11,223 | 11,073 14,180 
— —ü—— 
* Estimated on incomplete returns. 


Every one of the five countries dealt with in 
this table has improved on its position in 1926, but 
the advance of Germany, the biggest exporter of 
machine tools before the war, is remarkable, and 
yet not so remarkable when one considers the 
excellent organisation which German machine tool 
manufacturers possess and the particularly favour- 
able conditions, compared with this country, under 
which they produce. 

Although Germany had, in 1925, 865 factories 
emploving 700,000 workpeople in the manufacture 
of metal-working machinery, 93 per cent. of these 
factories were controlled' by the Reichsverband der 
Deutscher Industrie. The R.D.I. is divided into 
27 sub-divisions, which are each devoted to а 
particular branch of Germany industry. Тһе 
largest of these, the Verein Deutscher Maschinen-Bau 
Anstalten, alone employs 125,000 workpeople. 

These organizations collectively handle the large 
problems of their member firms, leaving the indi- 
vidual manufacturer free to devote himself to the 
details of manufacture. The benefits of proper 
political representation and commercial organisation 
are thus brought within the reach of the smaller 
unit. It is not to be supposed that the German 
industry is without its troubles. Before the war, 
the German machine tool industry was noted for 
Из extension of long credits to customers. Until 
quite recently, German manufacturers have been 
complaining of the shortage of liquid capital which 
has made this practice impossible since the war. 
A comparison of the published balance sheets in 
1913 and 1925 illustrates by the reduction in bills 
Tecelvable the extent to which this process has been 
carried, 

In 1927, however, the effect of the Jarge foreign 
loans, especially from the United States, has begun 
to be seen. Ability to resume these credits has 
already been partly responsible for the rapidand 
"istained increase in German exports, and it must 

expected to exercise a similar effect in the 
future, А further advantage of the German 
manufacturer is in the matter of production costs, 
owing to lower wages and longer hours of work 
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than his competitor in this country. It is signi- 
ficant that the year 1927 is the best export year 
that the German industry has ever had. 

The fierceness of the competition with which 
British manufacturers have to contend is apparent. 
An intensification of this competition during 1928 
is certain. 

It is not possible then to look upon the immediate 
future of the British machine tool industry with 
unqualified optimism. The quality of our product 
will no doubt give us a by no means negligible 
advantage, and this factor, coupled with increased 
demand at home and overseas, may be calculated to 
be productive of a trading year equal to, if not 
slightly better, than 1927. 


THE DIRECTOR OF DOCKYARDS. 


IT is announced by the Admiralty that Admiral 
A. P. Addison, C.B., C.M.G., has been appointed 
Director of Dockyards in succession to Admiral 
Sir Brian Barttelot, K.C.B., C.B., M.V.O. (retired), 
to date from yesterday. It is understood Admiral 
Barttelot expressed a desire to retire some time 
ago, but consented to remain pending the selection 
of his successor by the Board of Admiralty. 

The appointment of Admiral Addison will put 
an end to many of the interesting rumours which 
have been current in naval and dockyard circles for 
some time, and according to which important 
changes in the administration and organisation of 
the Dockyard Department, both at the Admiralty 
and the yards, were contemplated. The delay in 
nominating a successor to Admiral Barttelot and 
the appointment of two committees to consider 
various matters appertaining to the dockyards, 
were doubtless responsible for these rumours. It 
was alleged that one committee which had been 
nominated by Lord Colwyn’s Economy Committee, 
directed to visit the dockyards, call and examine 
any witnesses whose evidence might be considered 
germane to the purpose, and to suggest any changes 
which would lead to greater efficiency and economy, 
had recommended that an experienced business man, 
preferably one who had been concerned in the 
management of a shipbuilding and engineering 
establishment, should be appointed to the office of 
Director of Dockyards. It was also alleged this 
committee had suggested the replacement of the 
admiral superintendent at each of the three principal 
dockyards by a technical officer possessing the 
necessary training and experience to enable him to 
act as yard manager. 

The second committee was appointed by the 
Admiralty to investigate the methods of accoun- 
tancy employed at the dockyards and to forward 
апу modifications which might be thought desirable. 
Rumour alleged this committee had recommended 
that in future the Director of Dockvards should be 
an experienced accountant, and that an expert 
accountant staff should be added to each dockvard, 

The Administration of the Royal ПосКуагдв was 
one of the principal duties of the Navy Board, 
which was established at about the middle of the 
sixteenth century. Members of the Board frequently 
visited the yards to give the necessary orders to the 
local officers and view the progress of the work in 
hand. Towards the middle of the seventeenth 
century а Navy Commissioner was stationed at 
each naval port, being charged with the direction 
of all naval business and acting on the orders of the 
Navy Board and solely responsible to it. With 
the abolition of the Navy Board in 1832, the duty 
of administration of the dockyards was transferred 
to the Survevor of the Navy, who became respon- 
sible to the Board of Admiralty for its efficient 
performance. At the same time, the Navy Commis- 
sioners at the naval ports were abolished, and an 
admiral superintendent appointed at each dockyard 
to take over the vard duties formerly falling to 
the Commissioner. In 1860 the office of Зигуеуог 
of the Navy was terminated, and the responsibility 
for the administration of the vards became one of 
the duties of à newly established official, the Con- 
troller of the Navy, а member of the Admiralty 
Board. Тһе departments of the Chief Constructor 
of the Navy and the Engineer-in-Chief, the two 
officers principally concerned with the work and 
organisation of the dockyards, were placed under 


. 


as the sequal to further reorganisation, another 
official, the Surveyor of Dockyards, was introduced, 
and was made responsible to the Controller for all 
matters relating to the dockyards. 

Mr. F. K. Barnes, one of the senior constructive 
officers at the time, and a man of outstanding 
professional ability, was appointed the first, and 
as it proved the last, Surveyor of Dockyards, an 
experienced staff drawn from both the constructive 
and engineering sides of the dockyards being 
appointed to assist him in his duties. Mr. Barnes 
remained in this post until 1886, when another 
reorganisation led to his retirement, and to the 
office which he had held being increased in impor- 
tance to that of Director of Dockyards, Professor 
Francis Elgar being selected as the first to fill it. 
A civil assistant was also appointed at each of the 
three principal yards to advise and assist the 
admiral-superintendent on all technical questions, 
the officers selected for this purpose being the three 
senior chief constructors. These posts were abolished 
in 1906. 

Professor Elgar resigned in 1891, and was suc- 
ceeded by Mr.—now Sir James—Williamson, at the 
time manager of an important shipbuilding and 
engineering establishment on the Clyde. Sir 
James retired in 1906, the late Sir James Marshall, 
who had served as his senior assistant for some 
time, being appointed to fill the vacancy, and 
remaining as Director until June, 1917. Barnes, 
Elgar, Williamson, and Marshall, were all naval 
architects trained in the Roval Dockyards, the 
first and last having remained in the service 
throughout their careers, whilst Elgar and William- 
son had left for responsible positions in private 
shipbuilding concerns. 

The retirement of Sir James Marshall in 1917 
was the result of an Admiralty war reorganisation. 
Admiral Power, an officer who for some years 
previously had been Admiral Superintendent of 
contract-built ships in the North of England, being 
appointed to the vacant position with the title 
of Director of Dockyards and Repairs, his 
responsibility being extended beyond the Dock- 
yards, to the work of refit and repair of all warships 
аб private shipvards during the war. Admiral 
Sir Laurence Power retired in 1923, his place being 
filled by Admiral Barttelot, who had held the 
appointments of Admiral Superintendent of Malta 
Yard, and before this, of contract-built ships on the 
Clyde. 

Admiral Addison was appointed a midshipman in 
1891, and was one of the first of the young officers 
to volunteer for service with submarines when the 
first of this type of vessel was added to the Navy 
in 1902. He was intimately concerned in the 
development of the various earlier classes of sub- 
marines, and for his services in this connection was 
specially promoted to the rank of Captain in June, 
1913. At the outbreak of the Great War, Captain 
Addison was the senior assistant to Commodore 
Keves, now Vice-Admiral Sir Roger Keyes, then in 
charge of the submarine flotillas. In February, 1915, 
Captain Addison was appointed to the light cruiser 
Carysfort, then nearing completion at Pembroke. 
On commissioning she was sent to the Mediter- 
ranean. Later Captain Addison transferred to the 
cruiser Dartmouth and whilst in the Adriatic was 
torpedoed by an enemy submarine, his vessel 
fortunately escaping with relatively slight damage. 
In August, 1917, he was appointed to command 
the Maidstone, the parent ship of the Harwich 
submarine flotillas. After the Armistice Captain 
Addison supervised the surrender of the numerous 
German submarines which had been directed to 
proceed with the crews and full equipment to 
Harwich. In April, 1920, he was appointed 
Director of Torpedoes and Mines at the Admiralty, 
and at the termination of the usual two years in this 
position, proceeded to Australia, as Commodore of 
the Australian Navy, being promoted to Rear 
Admiral in November, 1923. His last service 
afloat was as Admiral in command of the Destrover 
Flotillas of the Mediterranean Fleet, from which 
he returned late in 1926. Admiral Addison is 
recognised throughout the Naval Service as an 
extremely able and energetic officer. and his 
new appointment will be received with general 


— 


250 


ENGINEERING. 


THE POST OFFIC 


Fig. 107. CENTRE CONTAINER SHOWING Doors. 


Satisfaction by his naval colleagues, 
numerous friends elsewhere. 

Тһе decrease in the number of ships іп the Royal 
Navy, the very limited programmes of new con- 
struction, and the insistent demand for the most 
rigid economy in the public services, render the post 
of Director of Dockyards, far more arduous and 
responsible than at any previous period, but his 
friends will feel confident that in his new position, 
Admiral Addison will exercise the same marked 
ability and sterling common sense, which have 
distinguished him throughout his career in the 
Naval Service. 


TRIALS OF THE 8.8. “ Torrwoop."—The self-trimming 
grain carrier Toftwood ran successful trials off the 
yne on January 20 last. Built at their Southwick 
shipyard, Sunderland, by Messrs. Swan, Hunter and 
Wigham Richardson, for Messrs. The Joseph Constantine 
Steamship Line, Limited, the vessel is also designed for 
eneral trading in the Pacific. She has a length of 
15 ft., a breadth of 52 ft. 6 in., a depth of 27 ft. 9 in., 
and will carry 7,600 tons on a moderate draught. The 
ropo мр. machinery has been built at Ше Neptune 
gine Works of the builders and consists of triple- 
expansion engines. 


and by his THE POST OFFICE TUBE RAILWAY, 


LONDON. 
(Continued from page 218.) 


Тнк loads of the wagons used on the Post Office 
Railway are carried in special containers, which have 
been designed so that they can be wheeled across 
the platforms, as shown in Fig. 112, on page 251. 
Тћеве containers are of two different types, depend- 
ing on whether they are to be carried in the centre 
or side compartments of the wagon. 

The general arrangement of the centre containers 
which were manufactured by Messrs. J. and F. 
Howard, Limited, of Bedford, is shown in Fig. 106 
above. Тһеу have been designed so as to present а, 
reasonably smooth surface, both inside and out, and 
to permit of easy discharge of the mail bags, as well 
as free passage into and out of the compartments of 
the wagon. With this end in view the sides and ends 
are riveted and the heads of the rivets are counter- 
sunk to give a flush finish. То secure lightness and 
rigidity the sides of the container are built up of а 
light metal framework, filled in with three-ply 
wood. The container itself consists of а rect- 
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angular box, which is carried on four swivelling 
wie and is so arranged that it can be wheeled 
into and out of the centre compartment, between 
guides, which are fixed to the fall plates. These 
fall plates are hinged and, when lifted and secured, 
form the sides of the compartment ; and thus retain 
the container in position. The guides on the fall 
plates are of bent angle iron, arranged 80 that the 
container is gradually led in, the minimum distance 
between them being 3 ft. 11 in. The castors аге of 
Messrs. H. C. Slingsby’s roller-bearing type- 

The bottom of the container consists of two doors 
(Fig. 107), which are secured to the framework by 
spring loaded hinges, so that the mail bags can be 
discharged through openingain the station Dispo 
These doors are of three-ply wood and are returne 
to their closed position by springs when the load із 
removed. A hand-operated locking device is рг" 
vided to secure the doors in the horizontal poanion 

A push bar of j in. galvanised gas barrel is fix 
on each side of the container for pushing the latter 
into and out of the compartment. This arb 
removed when the mail bags are being loade h 
The containers are also provided with hooks, whic 
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by Messrs. Howard, are of Хо. 16 S. W. G. steel sheet 
perforated with j in. holes for lightness. They are 
provided with four legs, as shown in the illustrations, 
во that they can be loaded into the side compart- 
ments of the wagon, the floor of which is about 1 ft. 
above the level of the station platform. To enable 
this to be done the front legs of the container 
are arranged, so that they will swing back into 
an approximately horizontal position when the 
container is pushed into the compartment and, 
on being withdrawn, return automatically to the 
vertical. They are locked in the latter position 
before the front end of the container leaves the 
compartment. The framework is tubular and the 
front end is slightly nosed to assist in centering 
the container when it enters the compartment. 
The bottom of the container is provided with small 
rollers, which take the weight as it is pushed into 
the wagon; and it is stiffened by three corrugations, 
as shown. The position of the castors has been 
carefully thought out, so that there is no fouling 
of the front ones at the sides of the compartments, 
and no projection of the back ones beyond the 
limiting clearance dimensions of the wagon. The 
containers are secured in position by a sliding 
curved shutter and their capacity is 300 lb. The 
containers are shown in position on the. wagon 
in Fig. 111. 

Three battery locomotives for use in emergency 
have been supplied by the English Electric Company, 
Limited, and an illustration of one of them is given 
in Fig. 110. They are 16 ft. 6 in. long and 3 ft. 5 in. 
wide, the height to the top of the cab being 4 ft. 11 in. 
The wheel diameter is 2 ft. 11 in. and the wheelbase 
6 ft. 3 in. The weight in working order is 7 tons. 
They have been designed to be capable of hauling 
six loaded motor wagons of the type described above 
—or a total weight of 18 tons—for 6 miles on one 
battery charge. On test one of these locomotives 
actually started this load up a gradient of 1 in 20 
and has hauled as much as 54 tons. 

The locomotive frame is of steel, with strongly 
braced stretcher plates and angles. The horn 
plates are of cast steel bolted to the frames. The 
buffers and couplings are of the central spring type, 
the latter having a large radial movement owing 
to the overhang. The hand brake is of the screw 
down type and operates shoes on all four wheels, 
while in addition there is a rheostatic brake, though 
this is generally only employed on long banks ог in 
emergency. 

The electrical equipment consists of two 25 h.p. 
350 volt totally enclosed motors, which are handled 
by а controller with four series, three parallel and 
five braking notches. The battery was supplied 
by the D.P. Battery Company, Limited, of Bakewell, 
and consists of 163 cells in two removable containers. 


(To be continued.) 


Fie. 111. WAGON WITH CONTAINERS, OPEN. 
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Кто. 112. LOADING CONTAINERS ON STATION PLATFORM. 


У are sunk in а recess, во that they can be | are 4 ft. 4 in. by 2 ft. 6$ in. by 3 ft. 14 in. high, at 
conveyor. And their contents discharged on to в | the ends and the maximum load is 850 Ibs 
Уот. The outaide dimensions of the container The side containers (Figs. 108 and 109), also built 
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Нав. 77 AND 78. Motor \мтн Ерісүсілс GEAR; MESSRS. ELECTRICAL POWER ENGINEERING 
COMPANY (BIRMINGHAM), LIMITED. 


THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM. 
(Concluded from page 226.) 


In the preceding articles on the Fair, detailed 
descriptions have been included of the heavier 
electrical equipment exhibited. In addition, there 
is a good display of lighting fittings, apparatus for 
domestic purposes, and smaller devices of various 
kinds, to which brief reference may now be made. 

As regards electric-cooking apparatus, there is not 
a great deal that is novel, though it is evident that 
close attention is being paid to finish, while the fact 
that this equipment is generally operated by non- 
technical persons is also being more realised. Fully- 
enclosed hot plates are therefore the rule, and vitre- 
ous enamel, instead of plating, is becoming usual. 
The Metro-Vick Supplies, Limited, of London, are 
adopting a tubular element as standard throughout 
their cookers, and an improvement in detail is the 
use of heat-insulated handles on such places as the 
oven door. Messrs. Сгедепда Conduits, Limited, of 
Oldbury, are showing a cooker specially designed 
for the overseas market, and also, for the first time, 
a water-heater. Another firm, which in addition to 
electric-heating apparatus of various kinds, is now 
exhibiting water-warming equipment, is Messrs. 
Electric Fires, Limited, of Norwich ; while Messrs. 
Young, Osmund and Young, Limited, of Bexley 
Heath, are showing gas- and water-tight tubular 
heaters of the pattern that is being supplied for the 
airship R.100. The General Electric Company, 
Limited, of London, have on view several models of 
their heavier cooking equipment, including a pastry 
oven designed for use in hotels; and the Jackson 


view on their stand. Messrs. Bulpitt and Sons, 
Limited, of Camden Street, Birmingham, are show- 
ing various electric-cooking utensils with renewable 


immersion elements, while Messrs. William Soutter | 


and Sons, Limited, of Birmingham, have on view a 
number of Safswitch " electric-cooking devices for 
automatically cutting off the current and so eliminat- 
ing the risk of the utensils boiling dry. Domestic- 
heating apparatus of various kinds and of attractive 
design is being exhibited by a number of firms, 
including the Thermo Path Company, Limited, 
of London; Messrs. John Singleton, Limited, of 
Wolverhampton; Messrs. Sturge and Baker, Limit- 
ed, of Sheepcote-street, Birmingham, and Messrs. 
Berry’s Electric, Limited, of London. 

The applications of electric heating in industry 
are represented by several examples of furnaces 
and welding apparatus, and in this connection 
mention may be made of the apparatus shown 
by Messrs. A.I. Welding Appliances, Limited, of 
London; Messrs. Marryat and Place, Limited, 
of London; Messrs. Allen-Liversedge, Limited, of 
London ; Messrs. Holden and Hunt, of Old Hill; 
| and Messrs. Birmingham Electric Furnaces, Limited. 
| There are also a number of examples of electrically- 
operated refrigerators, and the Rapid Magneting 
Company, Limited, of Birmingham, are showing 
various patterns of their magnetic-separating equip- 
ment. 

Lighting fittings are well represented both on the 
stands of the larger electrical firms and by the 
equipment shown by Messrs. The Gregson Manu- 
facturing Company, Limited, of Birmingham ; 
Messrs. Rainsford and Lynes, Limited, of Birming- 
ham; Messrs. Restlight, Limited, of London; and 


Electric Stove Company, Limited, of London, аге | Messrs. Benjamin Electric, Limited, of London. Elec- 
exhibiting a new model of electric cooker the special | tric signs of a modern type are being freely used 
features of which are increased hob and hot-cup- throughout the exhibition, but the effect of the 
board space, while storage water heaters are also оп recent propaganda in favour of more scientific 


Бо. 79. BARREL INSPECTION LAMP; 
Messrs. Седло, LIMITED. 


llumination is not yet generally visible in the 
methods used for lighting the various stands. 
This defect would be more noticeable were the Fair 
open late in the evening. o, 

Specialist displays of electrical measuring instru- 
ments are few, though Messrs. Ferranti, Limited, 
of Hollinwood, Messrs. Nalder Brothers and Thomp- 
son, of London, Messrs. The Record Electrical 
Company, Limited, of Brighton, and Messrs. The 
British Sangamo Company, Limited, of Ponders 
End, are exhibiting. Instruments included as part 
of other equipment are of course, general. The 
battery makers are well represented, and the same 
may ђе said of manufacturers of insulating materials. 
This list does not pretend to be exhaustive as 
regards the names of the firms mentioned. 

Messrs. Automatic and Electric Furnaces, Limited, 
of North-road, Holloway, London, are showing а 
number of their electrically-heated furnaces and 
ovens on the stand of the Birmingham Corporation 
Electricity Department. These include а new type 
of horizontal furnace with an arched chamber 
measuring 31 in. long by 18 in. on the flat floor, 
and 10 in. to the arch of the roof. The furnace 18 
provided with а counter-balanced refractory -filled 
door. Its loading is 154 kw. and, with a normal 
charge, its output of hardened-steel parts 18 approxi- 
mately 175 lb. per hour. The ease with which the 
temperature can be controlled on an electric oven 18 
shown in an air-tempering oven, which is also on 
view. This has an inner chamber measuring 16 in. 
by 16 in. by 6 in., and is provided with а work 
container measuring 14 in. in diameter by біп. deep. 
The maximum loading is 14 kw.. but an automatic 
control device reduces this as required, 80 that the 
temperature can be kept constant within narrow 
limits. 

Messrs. Electrical Power Engineering Company 
(Birmingham), Limited, of Ward End, Birmingham, 
are showing а range of epicyclic geared motors, 
one of which is illustrated in Figs. 77 and 78. This 
line of machines has been designed to meet the 
demand for slow speeds without a material reduc- 
tion in efficiency, a condition which, it is claimed, 
is met by using epicyclic gearing, instead of the 
ordinary spur and pinion gearing. The former has 
the further advantages that the gearing is totally 
enclosed and that the driving and driven shafts are 
in line. Тһе motor itself is of standard design 
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Fic. 80. RECTIFIER ЗЕТ FOR CINEMATOGRAPH PROJECTORS; Messrs. THE LANCASHIRE 
DYNAMO AND MOTOR COMPANY, LIMITED. 
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Fras. 82 AND 83. AUTOMATIC PLUMBER; Messrs. CALLENDERS CABLE AND CONSTRUCTION 
Company, LIMITED. 


and its general appearance is shown in Fig. 78. The 


Bearing consists of a hardened-steel pinion, which 
drives two Fabroil planet wheels. These wheels 
rotate within a cast-iron annular gear which forms 
Part of the Outer frame. The use of Fa broil, it is 
i Цана the noise and vibration to a mini- 

: Speed ratios varying from 4 to 1 to 6-6 to 1 
сап be obtained in this way. A combination of this 
сап be supplied for a large number of shaft 
peeds, and the latter can be varied by altering the 


includes three bus-bars, so that 12-volt batteries can 
be connected across the outers, and 6-volt batteries 
across the outer and the middle wire. Тһе соп- 
nections are made by spring clips, and automatic 
contaets are provided. Тһе Warwick lighting plant 


shown is specially intended for colonial use. It 


consists of a two-stroke petrol engine driving a 


| dynamo, the former being fitted with a push-button 


mo а | | | 
d =н ез With a proportionate reduction in power | 
„пе lower speeds, and an increase іп power at the | 


igher speeds, 
э motor is fitted with ball bearings, and these 
wheels used on the Зесопдагу shaft and planet 
; 75 As will be seen from the section given in 
7, the gearing is carried on a special end 
eL) 80 that the ventilation of the motor is not 
* High mechanical efficiency and inter- 


| 


starter. 
The exhibit of the Siluminite Insulator Company, 
Limited, of Erith, Kent, forms an excellent illustra- 


tion of the increasing use of synthetic insulating | 
| cells of the Jellac type, carried іп an aluminium 


materials in electrical engineering. Тһе most import- 


ant of those shown on this stand is the product known | 
It is made in three grades, which | 


as Siluminite. 
differ principally in the impregnation used and thus 
in the finish that can be given to the final product. 
The material is non-hygroscopic, and consists of 
a silica-asbestos base siluminized under high 


Zeability is obtained by accurately machining | pressure and temperature. It does not lose its shape 


ll parts to gauge. 


at any temperature, and, in comparison with marble 


ba се firm 18 showing a constant -potential | or slate, it is claimed that it is lighter and stronger, 
; Wing set, which consists of а 230-volt besides being quite free from metallic veins. As 
nt motor direct coupled to a double-com- | regards dielectric strength, a polished Siluminite 


muta | 
Тһе — te 16-volt constant-potential generator. sheet, 3-4 mm. thick, was tested to 23,800 volts 


» With the necessary instruments, 


r.m.s. before breakdown occurred, and 


gave а! 
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Fic. 81. Птвкст-Сгввехт Motor; Messrs. THE LANCASHIRE 
DYNAMO AND MOTOR COMPANY, LIMITED. 


| specific insulation resistance of 9*9 x 106 megohms 


per cubic centimetre. This figure only fell to 
9:4 x 108 megohms per cubic centimetre after 
24 hours' immersion in water. Тһе material is 
not particularly resistant to arcing, and when that 
phenomenon is likely to be present, the use of a 
second material known as Arcovite, is recom- 
mended. This also consists of an asbestos-silicon 
base, which is treated so that the absorption is 
brought down to a low figure without any reduction 
in mechanical strength or insulation. 

А phenol-formaldehyde condensation product 
made by the firm is Southalite, in which paper is 
used as a filler, the synthetic resin employed enabling 
à good finish on the sheet and tubes to be obtained. 
Finally, mention may be made of Ebbinata, two 
grades of which are being shown. Тһе first of 
these is used for cheap mouldings, where the 
temperature is not a factor that need be con- 
sidered, while the second. is employed where both 
high dielectric and great mechanical strengths are 
required. This material can be used for insulators 
on both telegraph and power lines, where, owing to 
its high-mechanical strength, it is immune from the 
risks of stone throwing. 

The lamp illustrated in Fig. 79, on the opposite 
page, is shown by Messrs. Ceag, Limited, Barnsley, 
Yorkshire, and has been specially designed for 
inspecting the interior of petrol cans or barrels, 
The miners' safety lamps manufactured by this 
firm are already well known, and it may be recalled 
that they incorporate a special safety device for 
extinguishing the light in the event of fracture of 
the glass dome protecting the filament bulb. Тһе 
same arrangement is incorporated in the barrel 
lamp illustrated. Тһе bulb is carried between 
two springs, one of which abuts on the end of the 
protecting dome, while the other is mounted between 
the bulb and the torch casing. Should the dome 
be accidently broken, the outer spring is released, 
and the inner spring moves the bulb forward. This 
movement results in à short circuit on the bulb 
contacts, as а consequence of which the protecting 
fuse, mounted in the battery casing, is instantly 
blown. The batteries consist of two circular 


case of mining pattern, and connected to the torch 
by a flexible cable. 

The Lancashire Dynamo and Motor Company, 
Limited, of Trafford Park, Manchester, are exhibit- 
ing an example of their well-known Maxtorq motor 
for alternating-current work, the particular type 
shown being of the squirrel-cage pattern. They are 
also showing slip-ring machines which are fitted with 
brush-lifting and short-circuiting gear and different 
types of enclosure. А range of the raw and partly- 
finished material used in the construction of these 
machines is on view. 

Direct-current plant is represented by the new 
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Fie. 84. 30-AMPERE З\ттон PLUG; Меззвз. DONOVAN AND COMPANY. 


Ела. 85. PR WRENCH; Messrs. ALFRED 
HERBERT, LIMITED, 


D-type motor, an example of which is illus- 
trated in Fig. 81. This is built up on a cast-steel 
frame, which is provided with laminated main and 
interpoles. The armature is mounted on roller 
bearings at the driving end, and ball bearings at 
the commutator end. Тһе commutator itself 
13 provided with ample wearing depth, while the 
brush gear is of the British Standard pattern. 
Great attention has been paid to accessibility 
to the commutator, which is protected by hinged 
perforated covers, and the same may be said of 
the terminal box, which forms part of the end 
frame. The machine is insulated with mica 
throughout, and is carried on slide rails which 
fit into grooves in the bed. An important feature 
of the arrangement used is that there is a guide 
alongside one edge of the grooves with which the 
feet on the motor engage, so that adjustments of 
position can be made during running without 
affecting the alignment. The particular machine 
shown is of the enclosed-ventilated type, and has 
an output of 19-5 h.p. at 440 volts and 910 r.p.m., 
but the range extends from 3 h.p. to 200 h.p., and 
is made with all the usual types of enclosure. 

An interesting extension of motor types, though 
this particular type is not being shown at Birming- 
ham, is obtained by the use of closed-air-circuit 
cooling in conjunction with a radiator placed 
beneath the machine. There are two distinct 
air circuits, one of which carries the clean cooling 
air within the motor and the other the air which 
is drawn across the outside of the radiator. This 
arrangement, of course, necessitates the use of 
two fans, one inside the motor itself and one 
mounted externally on the shaft, remote from the 
driving end. There is a clear space below the 


Fic. 87. Мпиллче P.I.V. CHarN-WHEEL BLANES. 


Еа. 86. Миллма-Соттев GUARD; MESSRS. 
ALFRED HERBERT, LIMITED. 


radiator for trapping any dust that may collect, 
so that it can easily be removed. This motor is 
specially intended for use in cotton mills, and 
other similarly dusty situations. 

This firm are also showing a rectifier, made by 


their associated concern the Crypto Electrical 
Company, Limited, for use in connection with 
the arc-light projectors employed in cinematograph 
theatres. This equipment, which is illustrated 
in Fig. 80, consists essentially of a single-phase 
transformer with three tappings to give secondary 
voltages of 55, 65 and 75 volts, respectively, and 
а current output up to 25 amperes. This current 
is passed through a two-part commutator, which is 
driven by a four-volt synchronous motor, and is 
thus converted into uni-directional current which 
is supplied to the arc. On test on the stand, this 
rectifier gave an output of 20 amperes at 66 volts, 
with an input of 1:55 kw. It was demonstrated 
that to give an output of 20 amperes at 68 
volts, a motor-generator required an input of 
2-85 kw., so that the saving in current obtainable 
by using the rectifier is of the order of 45 per cent. 

The most interesting exhibit on the stand of Messrs. 
Callender’s Cable and Construction Company, 
Limited, of Victoria-embankment, London, E.C.4, is 
the new Callender-Wilson automatic plumber. This 
is intended mainly for carrying out the lead work 
connected with the making of joints on paper- 
insulated lead-sheathed cables. The apparatus, 
which isshown insection in Figs. 82 and 83, com- 
prises a heater block the size of which is determined 
by the dimensions of a pre-cast lead cone. This lead 
cone is slipped over the lead sheath of the cable and 
makes connection between the latter and the cast- 
iron joint box in the usual way. The interior of 
the lead cone and the lead sheath are treated with 
а special flux, which ensures a good joint being 
made when the plumbing operation is completed. 
When the lead cones have been placed on the 
Sheath, the heating element is pushed into the 
sockets provided in the heating dies and the set 
screw is tightened to hold the element in mtimate 
contact with the die. After the cast-iron joint box 
has been placed in position, the cones are pressed 
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Fig. 91 Messrs. GEO. SALTER AND COMPANY, LIMITED. 


with them, are lined with an alloy the tensile 
strength of which is higher and melting point is 
lower than that of lead. | 

In practice the temperature of the dies cannot 
exceed a certain figure, so that there is no fear of 
the insulation becoming damaged, while the use 
of the special flux and the compression of the cone, 
so that air is excluded, makes a joint which, it 
is stated, will withstand a hydraulic pressure of 
250 Ib. per square inch. Further to ensure con- 
tinuity, these cones have copper bands cast into 
them, the latter being connected to copper bonding 
strips which extend across the joint box, and being 
rigidly bolted to the box and the armour clamps. 
The standard dies and heating tools are suitable for 
all sizes of cable between 0:025 and 0-25 sq. in. 
When connection has to be made to armour-clad 
switchgear, the tubular brass gland necessary is 
supplied moulded into the cone, or a special form of 
plumbing tube is used. Тће apparatus can also 
be used for jointing the copper conductors, and is 
specially designed for employment in fiery mines 
where the danger of explosion renders it impossible 
to employ any form of jointing which necessitates 
the use of molten metal or blow lamps. It also 
greatly facilitates the making of joints in awkward 
positions. In another type of apparatus, the dies 
сап be heated by blow lamps. Though this is unsuit- 
able for use in fiery mines, it is claimed that it 
simplifies and improves the plumbing process and 
ensures uniformity of workmanship. | 

The same firm are making an excellent display 
of their well-known cables and wires, together 


up against the ends of the box as tightly as possible. 
Next, the two halves of the heating die are placed 
in position on the cone, as shown in the figures, 
and bolted together so that their faces meet, thus 
automatically bringing the die into the correct 
position on the cone. Тһе saddle clamp is 
plaeed behind the die and bolted up, the bolts 
which will ultimately secure the armour clamps 
being used for this purpose. The clamp is tightened 
until the inner edge of the heating die is approxi- 
mately } in. from the outer face of the flange, 
thus bringing the inner surface of the cone into 
intimate contact with the lead sheath. The 
current is then switched on, until the solder on 
the outer face of the lead-alloy cone, which lies just 
within the heating die, begins to melt. This takes 
from 12 to 18 minutes, according to the size of cable, 
the maximum current required by each element 
heing about 45 amperes at 12 to 14 volts. 

The general construction of the heating apparatus 
Proper will be clear from the drawing. The element 
Is surrounded by mica shields as shown in Fig. 82, 
and the leads consist of asbestos-insulated wire, 
the actual connection to the element being made 
by wires covered with glass beads, through the 
connecting boxes shown. These boxes are 
spaced from the metal cover by mica washers. 

connection to the source of supply is made 
by leads carried in flexible metallic tubing, the 
joint between this tubing and the element box 

: made tight by asbestos packing. Тһе 
dies have a taper bore and the lead-alloy cones 
Which, as already stated, are used in connection 


with the joint boxes and other necessary devices 


a straight joint for a 132,000-volt cable. 

The X gei which is being exhibited on the 
stand of Messrs. Donovan and Company, of Cornwall- 
street, Birmingham, has been design ed mainly for 
industrial purposes and, it is claimed, complies 
both in the letter and the spirit with the Home- 
Office Rules for the use of electricity in factories. 
It includes ironclad switchgear, switch-fuses and 
fuse boards, in which close attention has been paid 
to such matters as interlocking, reliability of 
connections, and adequate design of the current- 
carrying parts. Special reference, in this connec- 
tion, may be made to the 30-ampere triple-pole, 
ironclad switch-plug for supplying portable elec- 
trical machinery, an illustration of which is given 
in Fig. 84, on the opposite page. 

In this device, the plug is interlocked with the 
switch in such a way that it is impossible to insert 
the plug unless the switch is in the “ой” position, 
or to withdraw it when the switch is “on.” This 
is effected by a case-hardened silver-steel key, the 
wards of which engage with a lock which is posi- 
tively operated by the switch mechanism. Careful 
attention has been paid to the earthing, not only of 
the switch socket and plug, but also of the frame of 
the tool that is being operated. The latter condition 
is ensured by fitting an earthing terminal on the 
plug-case, to which the earth-wire is connected. The 
plug-case, in turn, is earthed to the switch-case by 
substantial rubbing contacts, and the outside of the 
switch-case is fitted with an earthing terminal, so 
that a good earth can still be obtained should the 
conduit not be earthed. A further safety device 
that may be mentioned is the spring-operated flap, 
which closes the opening in the base of the case 
when the plug is withdrawn. This both prevents 
accidental contact with live metal and intentional 
tampering. 

The dimensions of this switch plug are based on 
the size of the connecting cable that is to be used, 
and special attention has been paid to accessibility, 
so that the various connections are easy to make. 
The plug is designed for use with cab-tyre sheathed 
cable, and is provided with a rubber sleeve which 
fits over the cable and on which a wooden cord-grip 
of the usual pattern presses, so that the whole is 
securely held together. The plug-case is of metal, 
being made of aluminium in the large sizes and of 
cast brass when the current does not exceed 15 
amperes. 

As will be seen from the illustration, the switch 
contacts and connections to the sockets are pro- 
tected by Siluminite shields, while the socket itself 
is enclosed in a metal box. The switch-blades 
themselves are mounted in Siluminite blocks, into 
which they are forced under pressure. The 
remainder of the insulation is of micanite. Quick 
action is secured by the free use of springs. The 
terminals, in the pattern of switch-plug illustrated, 
are stamped and are of coffin shape, an аггапре- 
ment which ensures that when the cable draws out 
as the nut is tightened it comes up against a neck 
and gives further security against loosening. When 
the current carried exceeds 60 amperes the terminals 
are cast. The nuts and washers used on these 
terminals are all in one piece. 

А number of small tools and machine-shop 
accessories are being shown by Messrs. Alfred 
Herbert, Limited, Coventry. Many of these tools 
have been on the market for some time, and have 
already been dealt with in our columns. We have 
not, however, previously referred to the milling- 
cutter guard and to the Thurley grip-all pipe wrench. 
The milling-cutter guard, illustrated in Fig. 86, is 
adaptable to the majority of milling machines, the 
hexagonal brackets, by which it is attached, fitting 
any size of steady from 2 in. to 4 in. in diameter. 
Brackets to suit arms of greater diameter are also 
standardised. The construction of the guard will be 
clear from the illustration. Although rigid when 
closed, the guard can be readily swung aside to 
permit inspection of the work, to remove swarf, or to 
change cutters. It will be seen that the segments 
are double jointed, enabling the guard roughly to 
conform to different sizes of cutter. АП the parts 
are interchangeable, and further segments can 
be added, either at the sides or bottom, to extend 


intended for use with them. These include a 
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the segments are perforated to permit Ше insertion 
of а sud pipe, the holes also permitting a view of the 
cutter when the guard is closed. А special fitting 
can be supplied to adapt the guard to Cincinnati 
machines. Тһе special feature of the pipe wrench, 
shown in Fig. 85, is that, while being of the self- 
gripping jaw type, it can be used without the necessity 
for keeping the jaw in contact with the pipe by the 
grip of the hand. To effect this, there is a trigger on 
the back of the wrench, as shown, and when in 
position on the pipe, this trigger registers with a 
step іп the back of the adjustable jaw. The serrated 
jaws are made from oil-hardened tool steel, and are 
renewable, while the body of the wrench is made 
from acid open-hearth steel with а tensile strength 
of 30 tons. Тһе pins are of silver steel throughout. 
The wrench is made in lengths of 10, 15 and 21 in. 

Messrs. Meldrums, Limited, Timperley, Man- 
chester, are showing examples of their well-known 
furnaces, а Lancashire-type boiler front being 
exhibited on the stand with one flue fitted with a 
hand-fired, forced-draught furnace, and the other 
with a sprinkler-type stoker. Тһе former type of 
furnace is suitable for the smokeless combustion of 
any kind of fuel from best steam coal to industrial 
refuse. Тһе sprinkler-type stoker has а hollow 
front, through which cooling air is admitted by side 
baffles. "The stoker can be fitted with fixed, hand- 
rocking, or self-cleaning moving grates. Messrs. 
Meldrum are also exhibiting a portable steam dis- 
infector of the sack type, which in many cases forms 
a useful adjunct to a fixed disinfector. A mechanical 
stoker and self-cleaning furnace is also being shown 
by Messrs. The Crosthwaite Engineering and Furnace 
Company, Limited, York-street Ironworks, Leeds. 
This furnace is of the firm’s standard type, but 
another furnace is being shown which has been 
specially designed for burning slurry direct from the 
washeries, or other waste products containing a 
high percentage of ash or moisture. 

In addition to the presses at the Fair with which 
we have already dealt, Messrs. Joseph Rhodes and 
Son, Limited, of Wakefield, are showing the single- 
action deep-drawing press described on page 255 of 
vol. exxiii, of ENGINEERING, and other power presses 
which have previously been dealt with in our 
columns. Messrs. Taylor and Challen, Limited, 
Birmingham, are also showing а range of power 
presses and other machines for sheet-metal working, 
several of which we have previously described. 
Two of the machines are set up for producing 
small ash trays in stainless steel or brass, while a 
third is an automatic-notching press for punching 
slots in small armature plates. 

Messrs. William Allday and Company, Limited, 
38a, Paradise-street, Birmingham, are exhibiting 
typical products, such as fan forges, bellows, liquid- 
fuel burners, and a crucible-type melting furnace. 
The latter is fired with one of the fuel burners, which 
are fitted with fine fuel and air-adjusting valves, 
in addition to the usual main supply cocks, giving 
а very exact control of the burner. Messrs. УУ. 
Kennedy, of Warwick-road, West Drayton, Middle- 
sex, are showing the tube and angle-bending 
machine described on page 641 of vol. xciv, of 
ENGINEERING. А recent modification, which is em- 
bodied in one of the machines on the stand, enables 
complete angle rings to be formed, so that the ring 
can be finished with only one welded joint. The 
fitting consists essentially of а plate in the form 
of а quadrant, pivoted centrally above the face 
plate and parallel with the latter. After а half. 
cirele has been formed on the section, this plate is 
swung under one end, and the other half circle 
completed above it, the section, of course, being 
re-clamped after the first stage is completed. The 
full ring is produced in the form of a spiral, which 
is cut off at the required point and flattened into 
one plane before welding. Messrs. The Horstmann 
Gear Company, Limited, Newbridge Works, Bath, 
are showing examples of screw and other gauges, 
and also a number of Newbridge gas controllers, 
which automatically light up and extinguish а 
gas jet at any times for which the controller is set. 

When describing the exhibits at the Fair held 
in 1927, we dealt with the infinitely-variable positive 
gear exhibited by Messrs. P. I. V. Gears, Limited, 
7, Princes-street, Westminster, S. W. I. This firm ar 
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not exhibiting separately this year, but the method 
of milling the slots in the special chain wheels, 
which are incorporated in the gear, is being demon- 
strated on the stand of the City of Birmingham 
Electric Supply Department. The chain wheels 
take the form of a vee-shaped pulley made up of 
two side discs, or cheeks, which can be brought 
together or separated to vary the reduction rates 
in the gearbox. The side cheeks are cone shaped, 
with a wide apex angle, and a number of radial 
slots are cut in the surface of the cone. These 
slots engage with the laminated teeth of the chain, 
and their edges are radial, so that the slots narrow 
towards the centre of the cheek. The two sides 
of the slots make an angle of 30 дер. with the face 
of the cone. The milling machine on which the 
operation is being carried out is shown іп Fig. 87, 
page 254, and it will be seen that it is fitted with a 
special back shaft. Тһе machine itself is driven from 
a 3-h.p. electric motor, through a P.I.V. variable- 
speed box, set to give a 2 to 1 speed reduction on 
the motor speed. From this box, the drive is taken 
through a second P.I.V. box, giving a speed variation 
of 6to 1. These two boxes are in no way essential 
to the milling operation, and are merely introduced 
to demonstrate the action of the gear. The back 
shaft on the miller is driven by chain from the cutter 
head, a spring-loaded jockey pulley being introduced 
into the drive, as shown in the illustration. A crank 
and connecting-rod mechanism is mounted on the end 
of the back shaft, and this is coupled to a quadrant 
engaging with a pinion on the dividing shaft of the 
machine. The latter shaft is provided with a worm 
engaging with a worm wheel on the work head, and 
it will be seen that the whole mechanism imparts an 
oscillating motion to the latter, resulting in the slot 
in the cheek being wider at the circumference than at 
the centre, as required. The milling cutter is of special 
form, with a narrow projection on each tooth formed 
with the requisite 30-deg. angle, so that the cutter 
not only forms the slot, but machines the face of the 
intervening tooth at the same time. The standard 
table mechanism of the milling machine is utilised 
to traverse the work head. 

Messrs. Metallisation, Limited, Pear Tree Lane, 
Dudley, are showing examples of various classes of 
goods coated with an impervious layer of different 
pure metals and alloys, applied by the Schoop 
spray process. They are also showing a number of 
all-steel trucks, which are remarkable for their 
strength and lightness, and also for their excellent 
finish. The trucks are made in various models, the 
frames being of tubular or box section with welded-in 
cross-members, and are undoubtedly a first-class 
engineering job. The wheels run on ball bearings, 
and rubber tyres are fitted when required. The frame 
is spring-mounted, and in one model a sliding sub- 
frame is carried above the main frame, to which it is 
connected by a second set of springs. The load is 
taken on the sub-frame, and, by tilting the truck toa 
suitable angle, the centre of gravity can be brought 
directly over the wheels. In addition to this 
advantage, the load can be picked up with greater 
ease. The toe is carried on the sub frame, and when 
the latter is in the forward position, an increased pur- 
chase is afforded for lifting the load from the ground. 
In many cases, this enables the work to be done by 
one man when two would otherwise be required. 

The usual method of blowing off a boiler at the 
front end is not entirely satisfactory, as it is most 
effective in dealing with the sediment collected at 
the bottom of the first ring, and is apt to leave an 
appreciable accumulation in other parts of the 
boiler. To overcome this difficulty, Messrs. W. J. 
Tranter, Limited, Tibbington Works, Prince’s End, 
Tipton, have introduced the device illustrated in 
Fig. 88 to 90, page 255. It will be seen that a pipe is 
carried parallel with the bottom of the boiler along 
its entire length. One end branches to clear the 
gusset. plate, as shewn in Fig. 90, and is secured to 
the back end of the boiler, while the other end is 
directly connected to a blow-otf branch. The pipe 
is provided with a series of short downward branches 
in the form of cones, the length of the branches being 
arranged to give a small clearance below the cone 
in every case. When the blow-off cock is opened. 
the pressure in the boiler forces the accumulated 
sediment into the coned branches of the ejector, 
and thus into the pipe leading to the blow. off 


cone, as shown in Figs. 88 and 89, is provided near 
the rear end of the boiler for removing scum from 
the water surface, the method of operation being 
identical with that for removing the sediment. Тһе 
ejector is made in various lengths to suit the width 
of the plates and the total length of the boiler, and 
can be attached by suitable clips to the gusset plates 
or to small cleats riveted to the shell. 

Messrs. International Combustion, Limited, and 
the Underfeed Stoker Company, Limited, Africa 
House, Kingsway, W.C.2, are showing Murray fire- 
tube walls, Usco air-heater elements, a Raymond 
mill, and their new short-flame burner. These 
products have all been recently described in our 
columns, the short-flame burner being dealt with 
on page 182 of our issue for February 10 last. 
Messrs. John Fowler and Company (Leeds), Limited, 
of Leeds, are also showing examples of their pro- 
ducts, which have also formed the subject of recent 
articles; we may refer more particularly to the 
concrete mixer, of 7 cubic feet capacity, described 
on page 28 of vol. cxxiv, of ENGINEERING. 

The Monometer Manufacturing Company (1918), 
Limited, Savoy House, 115-116, Strand, W.C.2, 
are showing their well-known white-metalling plant 
for rolling-stock bearings, which was dealt with on 
page 202 of our issue for February 15, 1924. The 
apparatus includes the pressure die-casting machine 
shown at the Fair last year, and described on page 258 
of our issue for March 4 last. Messrs. The Phoenix 
Engineering Company, Limited, Chard, Somerset, 
are showing tar and bitumen boilers, spraying 
machines, asphalt mixers, and similar products ; 
while the Avamore Engineering Company, 104, High 
Holborn, W.C.1, have a representative display of 
plant for use in ship’s galleys and by large caterers, 
such as dish-washing, bread-cutting, and vegetable 
peeling machines, together with refrigerating plant. 
Messrs. E. H. Bentall and Company, Limited, 
Heybridge Works, Maldon, are exhibiting coffee 
plantation machinery and agricultural appliances. 
The L.S.D. multi-purpose machine tool, described 
on page 715 of our issue for June 10 last, is being 
shown on the stand of Messrs. Super Suctor Sales, 
Limited, 4, Lloyd's-avenue, E.C.3. 

The firm of Messrs. Geo. Salter and Company, 
Limited, of West Bromwich, are showing balances 
and weighing machines for a wide variety of pur- 
poses, the example of greatest engineering interest 
being, perhaps, a spring balance weighing up to 
100 tons. This balance, which is intended for 
weighing crane loads directly, is illustrated in 
Figs. 91 to 93, page 255. As will be clear from 
Fig. 93, the spring takes the form of a pair of Belville 
washers surrounding the central spindle, and located 
near the top of the balance. To reduce frictional 
effects, which would lead to inaccuracies, the 
washers make contact both above and below 
with a ring of short rollers. The scale needle, 
by which the weight is recorded, is actuated in 
the usual way by a wheel and quadrant mechanism, 
but the quadrant is not directly connected to the 
hook spindle, since, if this were the case, careless 
handling of the load would almost certainly damage 
the quadrant mechanism. The quadrant is actually 
connected by a link, not shown in the figures, to 8 
short arm pivoted on the casing. This link 
which can be seen in Fig. 92 above the quadrant, 18 
provided at the top with a hardened groove, and 
the knife edge registering with this groove is formed 
on the end of a short piece of steel fastened to the 
central spindle. In the event of the load on the 
balance being suddenly released, the central spindle 
moves up, and the knife edge merely leaves the 
groove, the arm and quadrant afterwards moving 
up to restore contact, without any appreciable 
shock, under the pull of the light spring visible ш 
Fig. 92 to the right of the quadrant. In a recent 
independent test made on one of these balances, 
the maximum error, amounting to 0-8 рег cent., 
was at 50 tons, the error at 100 tons being only 
0.1 per cent. Such a result can only be regarded as 
exceedingly satisfactory in a workshop appliance. 

Messrs. Tangyes, Limited, Cornwall Works, 
Birmingham, are showing а 52-b.h.p. heavy-oil 
engine of the cold-starting type, and a 19 b.h.p. 
engine of the same type for electric lighting. They 
are also showing examples of their Tan-Gyro 
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centrifugal pumps, turbine pumps, vertical single- 
таш pumps, and a 4-in. by 6-іп. vertical triple-ram 
pump. Among the smaller exhibits of this firm 
are pulley blocks, lifting jacks, and malleable 
castings. Examples of their new hydraulic motor 
and lorry jacks are included, of which a description 
will be found on page 756 of our issue for Decem- 
ber 9 last. Another exhibit of heavy-oil engines 
is that of Messrs. Blackstone and Company, Limited, 
Stamford. This firm are showing crude-oil engines 
of 195, 150 and 34 brake horse-power, together with 
а 10-b.h.p. hopper-cooled engine, built to run on 
Diesel oils, and examples of petrol-paraffin engines. 
The crude-oil engines operate on the firm’s well- 
known spring-injection system, of which a descrip- 
tion was given on page 60 of vol. cxviii of Exar- 
NEERING. Heavy-oil engines are also being shown 
by Messrs. The Record Corporation, Limited, 
Burton-on-Trent. 

Numerous firms are showing automatic lathe 
products, such as screws, nuts, and terminals. It 
is impossible to refer to these in detail, but typical 
high-class work of this kind is being shown on the 


stands of Messrs. M.C.L. and Repetition, Limited, 


Langley, Birmingham, and Messrs. Davis and 
Timmins, Limited, 34a, York-road, King’s Cross, 
ХЛ. There are also large displays of other classes 
of Birmingham ware, such as aluminium goods and 
small pressings, together with sheet-metal work 
in the form of ventilators, radiator guards, and so 
on. An interesting display of sheet-metal and other 
goods is being made by Messrs. G. A. Harvey and 
Company (London), Limited, Greenwich Metal 
Works, S.E.7., and the same firm are also showing 
examples of their well-known steel furniture. 

À further group of exhibits, which, while not 
lending themselves to detail description, are never- 
theless of importance, is comprised by the products 
of firms specialising in the production of various 
metals in the form of sheets, bars or sections. A 
typical exhibit of this class is being made by 
Messrs. Hadfields, Limited, East Hecla Works, 
Sheffield, who are showing alloy steels for different 
purposes, together with various manufactured 
articles in stainless steel. 

А The exhibition closes to-night, and ample informa- 
tion is available to prove that it has been an entire 
success, The organisation has been excellent 
throughout, and reflects the greatest credit on the 
Birmingham Chamber of Commerce. We have only 
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one small criticism to offer, to the effect that, as the 
divisions between the different halls are now 
almost imaginary, the stands might with advantage 
be numbered progressively throughout. 


H.M. AIRCRAFT-CARRIER 
“ COURAGEOUS.” 


Ir will probably be remembered that the Emergency 
War Programme included & number of large light 
cruisers built to designs formulated by Lord Fisher in 
1915, and intended for operations in the Baltic. Of 
these, Courageous and Glorious were commenced in the 
spring of 1915 and completed early in 1917, the former by 
Messrs. Sir W. G. Armstrong, Whitworth and Company, 
Limited, at Walker-on-Tyne, and the latter by Меввгв. 
Harland & Wolff, Limited, at Belfast. A somewhat 
similar vessel, H.M.S. Furious, was converted, while 
under construction, into an aircraft carrier and served 
in this capacity during the later stages of the war. The 
bombing of the German airship sheds at Топдегп, it 
may be remembered, was carried out from this ship, 
an illustration of which was given on Plate XXXI, 
ENGINEERING, vol. exvi. Subsequently, however, she 
was largely reconstructed at Rosyth and Devonport. 
Courageous has now been reconstructed as an aircraft 
carrier, and the accompanying illustration shows this 
vessel leaving Devonport on the 27th ultimo, for her 
steam trials. Similar conversion work is being carried 
out at Devonport on Glorious, and when she is com- 
pleted the Navy will have, in all, six large modern 
aircraft carriers, the ships not previously mentioned 
being Argus, Eagle and Hermes. АП these vessels 
were illustrated on Plates XXX to XXXII of the 
volume of ENGINEERING referred to above, and а full 
account of H.M.S. Argus will be found in our columns 
on pages 400 and 430 of vol. cvii. 

Courageous, with which we are now concerned, 
has an overall length of 786 ft. 3 in., а beam, over the 
bulges, of 81 ft., and a maximum draught of 26 ft. 
The normal displacement is about 18,600 tons, while 
that, when fully loaded, is about 22,700 tons. She 18 
propelled by Parsons geared turbines designed to 
develop 90,000 shaft horse-power, and driving four 
propellers. On trial &s & cruiser, the horse-power 
developed was 93,780 and the mean вреед was 31-58 
knots. Steam is supplied by 18 boilers of the Yarrow 
small-tube type, equipped for burning oil fuel only. 
The armament carried comprises 16 4:7 in. guns and 18 
smaller guns; the positions of most of the 4:7 in. guns 
can be seen in the illustration, but it should be men- 
tioned that there are two additional guns on the 
main deck aft firing astern, similarly disposed to those 
shown mounted forward and firing ahead. The 
armour generally is on light-cruiser lines, а 3-in. belt 


being provided amidships, built up of 2 in. plating 
on 1 in. shell plating. Modified bulges, partly visible 
in the illustration, are provided for protection against 
torpedo attack. It is understood that five flights of 
aeroplanes will be carried, comprising two fighter 
flights, one spotter flight, one spotter-reconnaissance 
flight, and one torpedo flight. 


=== 


THE INsTITUTION оғ ELECTRICAL ENGINEERS.—Pro- 
visional arrangements have been made for the summer 
meeting of the Institution of Electrical Engineers to be 
held this year in Norway. The meeting will extend 
from June 9 to 21, the party leaving Newcastle by 
steamer for Bergen on the former date. Visits will 
be paid to Eide, Ulvik, Tyssendal and Ойда, while 
from June 16 to June 20, the arty will stay at Oslo and 
visit various works and hydro-electric plants in the 
district. The return will be via Gothenburg, а visit 
being paid to Trollhattan on the way. 


THE ELECTRIO FITTINGS STATUTORY COMMITTEE.—A 
committee, entitled the Electric Fittings Statutory 
Committee апа representative of the Incorporated 
Municipal Electrical Association and the various manu- 
facturing and contracting interests of the electrical 
industry, has been appointed by the Electricity Com. 
missioners under Section 48 of the Electricity (Supply) 
Act of 1926. This section empowers Joint lectricity 
Authorities and local authorities to sell, install connect, 
repair, &nd maintain electrical fittings and apparatus, 
and to charge for doing so. One of the first questions 
which the committee will have to decide is the exact 
definition of a fitting, while they will also have to 
determine prices and to render assistance in giving effect 
to the section. Mr. D. N. Dunlop is Cheirman of the 
Committee, whose offices are at 36, Kingsway, London, 
W.C.2. 


British STANDARD SPECIFICATION FoR Two-Pin 
WALL PLUGS AND @pcKETs.—After considerable dis- 
cussions апа investigations by representatives of the 
supply companies, the electrical contractors, Govern- 
ment Departments, and the Wiring Regulations Com- 
mittee of the Institution of Electrical Engineers, 
а revised edition of B.S.S. Хо. 73—1919 has just been 
published by the British Engineering Standards Asso- 
ciation as Хо. 73—1927, for hand-shield and side-entry 
pattern two-pin wall plugs and sockets for domestic 
purposes. The dimensions to secure interchangeability 
are the same in the new specification as in the old 
edition, so that plugs and sockets to the 1927 specifi- 
cation will be interchangeable with the existing standard 
fittings. The requirements of the old specification as 
regards standard of quality have been retained, the 
principal modification being the addition of a smaller 
3120, rated at 2 amperes; the new series of standard 
sizes is, therefore, 2, 5, 15 and 30 amperes. Copies of 
this revised edition can be obtained from the Publications 
Department, B. E. S. A., 28, Victoria-street, London, 
S. W. I, price 24. 2d., post free. 


RATES ОМ INDUSTRIAL BUILDINGS 
AND MACHINERY. 


To THE EDITOR or ENGINEERING. 


бін,--Тһе new Rating and Valuation Act of 1925, 
now in operation, was conceived in the hope that 
assessments made since 1914 could be corrected so 
as to place all assessments on a common basis. During 
war-time, assessments were made arbitrarily (so 16 was 
said), because it was imposible to keep pace with 
the many and varied fluctuations in the costs of all 
materials. It is now assumed that costs have more or 
less settled down, and it is time to put matters right 
for those who during & period of high costs were 
harshly treated, and also, presumably, to increase the 
assessments for those who benefited by comparison 
due to their assessments having been made when 
costs were low. 

To give one an idea of the absurdities that surround 
the existing rating system for industrial premises let us 
take a concrete case, іп which an occupier seeks to 
reap the benefits to which he is legally entitled under 
the Act. 

He is told that the basis for the new assessment is 
* Present-day standards," or, in other words, existing 
values. During the war, buildings and machinery 
were added at costs double or triple what they were 
in 1914. The question is what is the cost to-day, 
and on that basis secure à reduced assessment. But 
when the Act was originally drafted it was not clear 
whether certain machinery was or was not rated. 5о 
many and conflicting interpretations could be given 
of the wording that many clauses of the new Act were 
rendered meaningless. АП “ process machinery“ is 
exempt under the new Act, but there is plenty of room 
for differences of opinion as to what is or is not 
process machinery." 

We now have “ Statutory Rules and Orders, 1927, 
No. 480" to make everything as clear as a foggy 
morning. Before, to form definite decisions an expert 
was necessary, but now a technical advising expert 
is required to enable the ordinary layman to understand 
why and under what conditions certain items of 
machinery are, or are not, subject to assessment. 
Industrial premises differ enormously. Іп theory, 
the basis for rates assessment is annual value; in 
other words, the rent an ordinary tenant would 
pay for the occupation of the property, including land, 
buildings, machinery and plant forming part of the 
hereditament in its existing condition. But few such 
premises are leasehold, and for obvious reasons cannot 
often be leasehold, and consequently all sorts of 
com promises have to be made between the rate assessor's 
calculations, and those of the occupier, because the 
statutory rental for a statutory tenancy is quite in- 
definite. 

Is it not time that we had a real reformation of 
basis of assessment ? When we protest that the value 
of land everywhere should be the basis of assessment, 
that land, whether used or unused, should be assessed, 
and that all improvements should be exempt, the 
apologists for things as they are frequently plead 
that the value of land alone is almost impossible to 
ascertain. 

On the one hand, there is one definite annual value 
which, while it may increase or decrease, does so 
gradually. Оп the other hand, there are to be 
determined a multitude of values which fluctuate 
violently under the varying conditions and circum- 
stances of modern life. Тһе war-time only showed 
in а strong light how arbitrarily assessments were 
made then, but the truth is that under our present 
system of rating not only of industrial premises but of 
shops and dwellings generally, assessments have 
always been arbitrarily made. Ав things are, the pro- 
gressive employer, who gives his employees good work- 
ing conditions, and who mects foreign competition 
by using the most up-to-date plant and machinery, 
finds himself heavily burdened апа penalised directly 
according to his enterprise. In the nature of things 
rates should not be based upon progress, skill, enter- 
prise or profits, but according to the services and 
benefits derived from the township or municipality, 
and the measure of these is a function of the value of 
the site. 

Yours faithfully, 
JOHN Е. GRANT. 

“ Straidlands," Surbiton, February 15, 1928. 


GRAIN SHIPMENT АТ MowTREAL.— That Montreal is 
maintaining her supremacy as the world’s foremost grain 
port is evidenced by the fact that, last year, nearly 389 
million bushels were handled at the port. This total was 
58 million bushels in excess of the harbours previous 
record figure, whieh was attained іп 1925. Up till 
December 6 last. deliveries from the four elevators of the 
port totalled 194,657,250 bushels, while receipts aggre- 
gatod 194,049,240 bushels. 
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Railway Signalling. Theory and Practice. By S. T. 
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BOOKS RECEIVED. 


United States Bureau of Labour Statistics. Bulletin 
Мо. 412. Wages, Hours and Productivity in the 
Pottery Industry, 1925. [Price 30 cents.] Ко. 450. 
Wages and Hours of Labour in the Boot and Shoe 
Industry, 1907 to 1926. [Price 15 cents.) No. 452. 
Wages and Hours of Labour in the Hosiery and Under. 
wear Industries, 1907-1926. [Price 15 cents.) Wash- 
ington : Government Printing Office. 


Dieselmaschinen. Grundlagen, Bauarten, Probleme. Ву 
Dr. Inc. Jutros Macc. Berlin: V. D. I. Verlag, 
G.m.b.H. [Price 26 marks.) 


Поттом. London: 
[Price 75. 6d. net.] 

United States Bureau of Mines. Mineral Resources 
of the United States. 1:3. Arsenic іп 1926. Ву 
V.C. Herkes. 1:5. Tin in 1926. By J. W. FURNESS. 
І:7. Antimony in 1926. By J. №. FURNESS. 
Т: 8. Gold, Silver, Copper, Lead and Zinc in the 
Eastern. States in 1926. Mine Report. By J. Р. 
DuwNLor. [Price 5 cents each.] II: 5. Asphalt and 
Related Bitumens in 1926. By С. Б. Hopkins. II: 6. 
Salt, Bromine and Calcium Chloride іп 1926. By A. T. 
Coons. II: 7. Barites and Barium Producta in 1926. 
Ву В. M. SaANTMEYERS and А. STOLL. 11:9. Slate in 
1916. Ву А. T. Coons, 1:14. Clay in 1926. 
By J. Міррікточ. II: II. Potash in 1926. By 
A. T. Coons. 11:17. Natural Gas in 1926. By G. R. 
Hopkins. 11:18. Lime in 1926. By А. T. Coons. 
[Price 5 cents each.] Washington: Government 
Printing Office. 

Minea Department. Safety in Mines Research Board. 
Paper Хо. 37. The Estimation of Firedamp : Flame 
Caps. By C. S. У. Grice апа D. У. WOODHEAD. 
London: His Majesty's Stationery Office. [Price 15. 
net.] 

The Water Supply of Towns and the Construction of Water- 
works. Vol. I. Collection and Purification Works. 
Vol. II. Works for Distribution. By W. K. BURTON. 
Fourth edition, revised by J. E. Dumbleton. London : 
Crosby Lockwood and Son, [Price 25s. net, each 
volume. ] 

Permanent Way Material, Plate Laying, and Points and 


Crosby Lockwood and Son. 


Crossings. By the late W. H. Соје. Ninth edition 
revised by Colonel Sir Gordan Hearn. London: 
E. and Е. М. Spon, Limited. [Price 128. 64. 


net.) 

Department of Overseas Trade. Report on the Financial 
and Economic Conditions іп Uruguay, September, 
1927. By The Hon. E. S. Scorr. London: His 
Majesty's Stationery Office. [Price ls. net.] 

Naval History in the Law Courts. Ву WILLIAM SENIOR. 
London: Longmans, Green and Company, Limited. 
[Price 65. net.] 


NOTES FROM THE SOUTH-WEST. 


Сакртек, Wednesday. 

The Coal Trade.-—While inquiries have circulated on 
а moderate scale, business has been on quiet lines. At 
the same time, foggy weather delayed the arrival of 
expected shipping and checked loading operations to 
some extent. Prices, however, show no material altera- 
tion, as colliery salesmen in many cases preferred to 
run the risk of temporary stoppages at the pita rather 
than accept lower figures, Supplies of large and the 
lower grade smalls were excessive, with best Admiralty 
large from 194. to 19s. 3d. and inferior smalls from 
10s, 6d. Тһе better quality smalls and sized coals, 
however, continued tight and steady, the best bunker 
smalls realising 125. ба. to 13s.. with dry nuts from 
208. to 225. ба. Shipments of coal as cargo, foreign, in 
the past week totalled 406,280 tons, which was 22,000 tons 
less than in the preceding week. Exports at Cardiff 
were reduced from 316,530 tons to 256,400 tons, and at 
Newport. from 75,710 tons to 65,390 tons, but at Port 
Talbot raised from 37,130 tons to 37,820 tons, at Swansea 
from 23,910 tons to 39,820 tons, and at Llanelly from 
4.750 tons to 6,850 tons. Shipments to Argentina, 
Brazil, and France were increased, but to Egypt, Italy, 
Portugal, and Spain diminished. 


Noteworthy Colliery Deal.—An important colliery deal 
was arranged during the past week when the Powell 
Duffryn Steam Coal Company, Limited, offered to acquire 
the Great Western Colliery Company, Limited, оп an 
exchange of shares basis, the Powell Duffryn Company 
offering one fully paid 11. ordinary share for five Great 
Western Colliery Ц. ordinary shares and four fully 
paid Powell Duffryn ordinary shares for five Great 
Western Ц. fully paid preference shares. Together 
with the liabilities which the Powell Duffryn Company 
offer to take over, the deal will involve about 1,000. 0002. 
The normal output of the collieries owned by the Great 
Western Colliery Company, Limited, approximate 
1,200,000 tons per annum, and of the Powell Dufirvn 
Steam Coal Company, Limited. over 6,000,000 tons рег 
annum. Shareholders іп the Great Western Company 
аба subsequent meeting held аб Cardiff passed а resolu- 
tion "that, in view of the serious financial position 
of the company and the impossibility of raising the 


necessary capital, to accept the offer made by the Powell 
Dufiryn Steam Coal Company, Limited." 


fron and Steel.—Kxports in the past week totalled 
19.896 tons, compared with 21,307 tons in the previous 
week. Shipments of tinplates and terne-plates were 
raised from 8,592 tons to 8,757 tons, and of other iron 
and steel goods from 4,231 tons to 5,866 tons, but those 
of black-plates and sheets were lowered from 3,396 tons 


to 726 tons, and of galvanised sheets from 7,758 tons to 
1,877 tons. 


— 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MipfLesBroucn, Wednesday. 
The Cleveland Iron Trade.—Cleveland pig iron is not 


over plentiful, and if export business expands to the 
extent expected, some difficulty may shortly be experi- 
enced in meeting requirements fully. 
nental iron for consumption in this arca has ceased, as 
prices are now higher than those of local products. 
Imports are still coming forward in completion of old 
contracts, but the unloadings have shrunk to small 
proportions. 
are in the market, and there seems some prospect of 
sales to France, 
Continued slow but steady development of home trade 
is reported. The bulk of the make is going into direct 
consumption at Tees-side foundries and steelworks, but 
deliveries to other quarters show improvement, 
land is still buving Cleveland pig. 

very firmly to their fixed quotations. 
iron is 67а. ба. ; 
643. : 


Buying of Conti- 


Continental inquiries for Cleveland pig 


Belgium, 


Germany and Denmark. 


Ncot. 
lronmasters adhere 

No. 1 grade of 
No. 3 g.m.b., 655.; No. 4 foundry, 
and No. 4 forge, 63s. 6d. 


Hematite.—Sales of East Coast hematite iron are on 


а little better scale, both for home purposes and for 
despatch to the Continent, but there is still room for 
much improvement in demand. 
ample. and quotations, while tending upward, are not 
quotably altered. Rates realised keep well below cost 
of production. t 
special analysis, but recognised market rates are still 


ruled by the quotation for mixed Nos., which remains at 
708. 


Supply continues very 


Buyers as a rule stipulate for iron to 


Foreign Оте. —While transactions in foreign ore are 


few and small, sellers, in anticipation of supply being 
none too plentiful, are adopting а very firm attitude, 
and are asking rather highor prices than have ruled of 
late. 


Best rubio is now put at 212. 94. c.i.f. Tees. 


Blast-furnace Coke. Local consumers of Durham 
blast-furnace coke are less disinclined to buy than they 


have been, but transactions are still on à moderate scale 
only, and prices realised do not cover cost of make. 
Good medium sorts are 188. to 184. 3d., delivered to 
consumers here. 


Manufactured Iron and Steel. —The manufactured iron 


branch of trade presents no new feature of moment. 


Seini-finished steel is selling а little better, but prices of 


foreign commodities, while substantially advanced, are 
atill considerably below rates named for the makers of 
this arca. 
steel are reported to have arranged a number of con- 
tracta, 


are reaping the reward of their attitude in purchasing 


Producers of some descriptions of finished 
Consumers who come under tho rebate scheme 


British products only. Common iron bars are 101. 5«.; 
best bars, 101. 158.; double-best bars, III. 58.; treble- 
best bars, 111. 15s. ; packing (parallel), 71. 108. ; packing 
(tapered), 107. ; iron rivets, 111. 55. ; steel billets (soft), 
71. 28. 64.; steel billets (medium), 71. 125. 6d.; steel 
billets (hard), 87. 28. 6d. ; steel ship plates, 8l. 75. 64. ; 
steel angles, 71. 178. ва. ; steel joists, 71. 178. 6d.; heavy 
steel rivets, 81. 105. ; and galvanised corrugated sheets 
(Мо. 24 gauge), 137. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Stcel.—In the heavy trades the position 
presents striking contrasts. In some sections order 
books are better filled than for зоше time past, yet in 
other departments depression exists. Little or no 
change has taken place in steel manufacture, апа рго- 
duction generally tends to shrink. Despite continued 
eflorts to attract forward business by offering special 
rates to home users, а big quantity of foreign materials 
is going into consumption in the various branches. 
Generally the undertone is hopeful. Foreign competition 
із not so keen, while prices of Continental iron and steel 
show а tendency to rise. The finished trades are booking 
some nice orders. Тһе demand for railway materials 14 
larger than for months past. Orders have been received 
for railway wagons, axles, tyres, and springs for South 
American and South African railways, while India t 
in the market for coaches, wagons, and other railway 
rolling-stock.  Sheflield hopes to provide much of the 
armour plate for the new battleship to be const ructed 
by а firm with a strong local association, Ship steel 
is in sustained demand, А bigger output of electrical, 
mining, irrigation, and other classes of machinery 1% 
going into use both at home and abroad. A slight 
improvement can be recorded in the call for special 
steels, sales of which have for long been adversely affected 
bv foreign tariffa. Motor engineers in the Midlands are 
taking big supplies of erankshafts, ignition gear, and other 
motor accessories. File and saw makers are not doing 
so well, but those departments turning out engineers 
tools are working overtime in order to cover enlarged 
requirements, 


South Yorkshire Coal Trade. — Little or no forward 
buying of the different grades of coal is being entered 
into. Hand-to-mouth purchasing is the order of the day. 
Users are content to wait and see the early effect of the 
Coal Marketing Scheme. Outputs at collieries have 
shrunk in consequence of the restricted demand. A 
reduced tonnage of industrial fuel is going into consump- 
tion, though an early improvement is likely. The 
market for house coal continues well below normal. 
though slightly increased tounages are being sent to 
London"and country districts. Blast-furnace coke has 
hardened, while the call for foundry sorts is fairly Ene 
Gas coke is unchanged. Quotations: Best branch 
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hand-picked, 273. 64. to 298. 6d. ; Derbyshire best bright 
house, 208, 64. to 214. 64. ; best house coal, 19s. to 208, 64. ; 
screened house coal, 16s. to 178. 6d.; screened house 
nuts, 154. to 165. ; Yorkshire hards, 148. 6d. to 158. 6d. ; 
Derbyshire hards, 148. to 158. ба. ; rough slacks, 88. 64. to 
9з. ба. ; nutty slacks, 68. to 7a. ; smalls, 35. to 48. 6d. 


Influence of Dissolved Gases on the Soundness of 70 : 30 
Brass Ingots,” by Mr. G. Г. Bailey. The Effect of 
Quenching and Tempering on the Mechanical Properties 
of Standard Silver,” by Dr. А. Г. Norbury. An 
Example of Roman Copper ‘ Soldering ’ and Welding 
from Uriconium," by Dr. J. N. Friend and Mr. W. Е. 
Thorneycroft. “Тһе Relative Corrodibilities of Ferrous 
апа Non-Ferrous Metals and Alloys." Part I—‘ The 
Results of Four Years’ Exposure in the Bristol Channel,” 
by Dr. J. М. Friend. The Alloys of Zirconium.—1," 
by Dr. T. E. Allibone and Mr. C. Sykes. “ Оп the 
Quenching and Tempering of Brass, Bronze and 
Aluminium-Bronze,” by Dr. Т. Matsuda. Sheffield 
Local Section Friday, March 9, 7.30 p.m., The Univer- 
sity, St. George’s-square, Sheffield. Special Alloys in 
Relation to the Corrosion Problem," by Mr. У. Е. 
Barclay. 


INSTITUTION OF SANITARY ENGINEERS.— Wednesday, 
March 7, 6,30 p.m., Denison House, Vauxhall Bridge- 
road, S. W. I. Tidal Rivers and Floods,” by Мг. W. L. 
Jenkins. 


MANCHESTER METALLURGICAL SocreTY.—W ednesday, 
March 7, 7 p.m., Engineers’ Club, Albert-square, Man- 
chester. · “ Тһе Engineering Aspect of Ше Brasses and 
Bronzes," by Mr. W. E. W. Millington. 


INSTITUTION OF HEATING AND VENTILATING ENGINEERS, 
—Wednesday, March 7, 7 p.m., Caxton Hall, Westminster, 
S. W. J. The Manufacture of Malleable Iron Pipe 
Fittings,“ by Mr. H. R. Hiscott. 


RO AL Socrety оғ Acrs.— Wednesday, March 7, 
8 p. m., John- street, Adelphi, W. C. 2. Trueman Wood 
Lecture : Some Wider Problems of Cosmogony, by 
Dr. J. H. Jeans. Friday, March 9, 4.30 p. m. The 
Air Routes of India," by Col. I. A. E. Edwards. 


‘INSTITUTION OF CHEMICAL ENGINEERS: Thursday, 
March 8, 5 p.m., New Princes’ Restaurant, Jermyn-street, 
W. I. Annual Meeting. Тһе Theory of Magnetic Separa- 
tion," by Prof. B. W. Holman. “Тһе Combustion of 
Powdered Coal," by Dr. B. Moore. Friday, March 9, 11.30 
a.m. Presidential Address. The Economies of Power 
as Applied to Chemical Enginecring," by Sir A. Gibb. 
The Treatment of Effluents from Beet Sugar Factories,” 
by Dr. O. Spengler. Friday evening, 8 p.m., Annual 
Dinner. 


INSTITUTION OF MECHANICAL ENGINEERS: South 
Wales Branch.—Thursday. March 8, 6 p.m., South Wales 
Institute of Engineers, Cardiff. “ Engineering in the 
Cement Industry," by Мг. W. K. V. Phillips. North 
Western Branch, Graduates Section: Thursday, March 8, 
7.15 p.m., Engineers’ Club, Albert-square, Manchester. 
“ Locomotive Running Repairs," by Mr. J. Blundell. 


INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
March 8, 8 p.m., 10, Upper Belgrave street, S.W.1. 
" Modern Reinforced Concrete Bridges in France," by 
Mr. Н. Е. Steinberg. 


Puysicat Sociery.—Friday, March 9, 5 p.m. Imperial 
College of Science and Technology, South Kensington, 
S.W.7. Thirteenth Guthrie Lecture: “ Electrodeless 
Discharge through Gases," by Sir J. Thomson, 


NOTICES OF MEETINGS. 


JUNIOR INSTITUTION OF ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S. W. I. Some Notes on a 
Recent Visit to the United States of America,” by Mr. 
A. Abbey. Friday, March 9, 7.30 p.m. “Алт Com- 
pressors," by Mr. E. S. Huntingford. 


{xstituts or Ввгизн FOUNDRYMEN : — Scotiish 
Branch.—Saturday, March 3, 3.45 p.m. Royal Tech- 
nical College, Glasgow. Scottish Moulding Sands,” 
by Mr. F. Hudson. Lancashire Branch: Saturday, 
March 3, 4 p.m., College of Technology, Sackville-street, 
Manchester. Crystallization іп Non-Ferrous Castings,” 
by Professor С. H. Desch. 


Ном, ASSOCIATION or ENGINEEns.—Saturday, 
March 3, 7.15 рлп., Technical College, Park-street, Hull. 
“ Theory and Practice in the Engine and Boiler Rooms,” 
by Мг. A. W. Purchas. 


Коулт IwsTITUTION.— Monday, March 5, 5 p.m., 
Albernarle-street, W. I. General Meeting. 5.15 p. m. 
“ Wave Mechunics“ (Lecture I), by Dr. E. Schrödinger. 
Wednesday, March 7, 5.15 p.m., * Wave Mechanics ” 
(Lecture IT), Бу Dr. E. Schrodinger. Thursday, March 8, 
5.15 p.m. “ Optics and Chemistry " (Lecture I), by 
Dr. J. J. Fox. Friday, March 9, 9 P. In., The Sun's 
Outer Atmosphere," by Mr. E. A. Milne. Saturday, 
March 10, 3 p.m., The Transformation of Matter” 
(Lecture I), by Sir E. Rutherford. 


INSTITUTE OF TRANSPORT.—Monday, March 5, 5.30 
p.m. Institution of Electrical Engineers, Victoria- 
embankment, W. C. 2. Progress in Air Transport,” 
by Air Vice-Marshal Sir W. Sefton Brancker. Western 
Local Section: Tuesday, March 6, 5.30 p.m. The Uni- 
versity, Bristol. The Influence of Transport оп 
Industrial Development,” by Professor W. H. Whyte. 


INSTITUTION OF AUTOMOBILE ENGINEERS: Bristol 
Centre.—Monday, March 5, 6.45 p.m., Merchant Ven- 
turers’ Technical College, Unity Street, Bristol. Notes 
on the Single Sleeve Valve Principle,” by Mr. С. L. Епзог. 
London Tuesday, March 6, 7.45 p.m., Royal Society 
of Arts, John-street, Adelphi, W.C.2. “ Automobile 
Steering Gear—Problems and Mechanism," by Dr. F. W. 
Lanchester. 


NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade. —'l'here has been little materia] 
change in conditions in the Scottish steel trade 
this week. Fresh orders are perhaps a shade more 
numerous; but, on the whole, the volume of new 
business falls far short of what is necessary to be able 
to report any decided improvement іп the industry. 
Іп no part of the various works is the output anything 
like near to capacity. Export business is dull, although 
in some Cases a few good lines have recently been secured. 
The black-sheet trade is somewhat quieter at the 
moment, and this is being felt most acutely after the 
fairly good run which has prevailed during recent months. 
The heavier gauges are moving slowly, but galvanised 
sorts are in slightly better demand. Throughout the 
whole steel industry there is a decidedly better feeling, 
and the Continental conditions are in some respects 
helping this. Prices current. are as follow :— Boiler 
plates, 10/. 103. per ton; ship plates, 8/. 7а. 64. per 
ton; sections, 71. 178. 64. per ton; and sheets, }-in., 
81. 124. 6d. per ton, all delivered Glasgow stations. 
Galvanised corrugated sheets, 24 b.g., are from 131. 
to 131. 5s. per ton, f.o.b. Glasgow. Consumers under 
the rebate scheme are allowed 108. per ton on the above 
prices for ship plates and sections. 


Mallcable-Iron Trade.—No change for the better can 
be reported in the malleable-iron trade of the West 
of Scotland, Orders on hand are not very heavy, and 
fresh business is as difficult as ever to pick up. In the 
steel re-rolling departments there is a decided shortness 
of orders, and those that are being secured are, generally, 
at rather unremunerative prices. To-day's market 
quotations are as follow :—'' Crown " bars, 104 58. 
per ton for ћоте delivery, and 101. per ton for export ; 
re-rolled steel bara, 71. 158. per ton for home delivery, 
and 71 per ton for export. 


Вклрғовр ENGINEERING ЗОСТЕТУ.— Monday, March 5, 
7.30 p.m., Technical College, Great Horton- road, Brad- 
ford. Lecture: “ Pulverised Fuel Firing, with Special 
Reference to Lancashire Boilers," by Mr. W. Boon. 


INSTITUTION OF THE RUBnER INDUSTRY.—-Monday, 
March 5, 8 p.m., Engineers’ Club, Coventry-street, W. I. 
* Methods used for Deterinining Abrasion with Particular 
Reference to the Relation between Road Performance 
and Laboratory Results, by Mr. L. J. Lambourn. 


INSTITUTION OF CIVIL ENGINEERS.— Tuesday, March 6, 
6 p.m., Great George-strect, S. W. I. Earth-Pressure оп 
Flexible Walls," by Mr. В. N. Stroyer. “Jetty and 
Pump-House Works ав Barking Power-Station," by Mr. 
J. Williamson, Wednesday, March 7, 6 p.m. Informal 
meeting. The Effect of Load Factor on Works Costs in 
Electricity Generating Stations," by Mr. J. M. Kennedy. 
Birmingham and District Association; Friday, March 9, 
0.30 p.m., Birmingham Chamber of Commerce, New- 
streot, Birmingham. Joint Meeting with Institution of 
Mechanical Enyineers, Midland Branch, and Institution 
of Electrical Engineers, South Midland Centre. Annual 
Joint Meeting. Lecture: Engineering Works т 
India," by Mr. F. Palmer. 


INSTITUTION OF ELECTRICAL VENGINEERS.— North- 
Western Centre: Tuesday, March 6, 7 p.m., Engineers 
Club, Albert-square, Manchester. ‘ Storage Batteries in 
Relation to Modern Supply of Electric Lighting and 
Power," by Mr. E. C. McKinnon, London: Wednes- 
day, March 7, 6 p.m., Victoria-embankment, W.C.2. 
Wireless Section Meeting. Some Practical Applications 
of Quartz Resonators,” by Mr. С. W. N. Cobbold and 
Мг. А. Е. Underdown, 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
Tuesday, March 6, 7.15 p.m., 39 Victoria-street, S. W. I. 
Lectures: Electricity іп Coal Mines," by Mr. Н. W. 
Ravenshaw. 

INSTITUTE ок METALS. — North-East Coast | Local 
Section: Tuesday, March 6, 7.30 рап. Armstrong 
College, Newcastle-on-Tyne. Annual General Meeting 
and Exhibition of Metallurgical Preparations and 
Products. London : Wednesday, March 7 and Thursday, 
March, 8. Annual General Meeting. Institution of 
Mechanical Engineers, Storey's Gate, S. W. IJ. Wednes— 
dav, March 7, 10 алт. Presidential Address, by Dr. W. 
Rosenhain. “ The Deterioration of Lead Cable Sheathing 
bv Cracking, and its Prevention," by Mr. 5. Beckinsale 
and Mr. Н. Waterhouse. The Dilatometric Study of 
Light Metals," by Dr. M. Hans. Tho Thermal and 
Electrical Conductivity of Some Aluminium Alloys and 
Bronzes,"" by Dr. E. Griffiths and Mr. F. H. Schofield. 
“The Constitution of the Alloys of Magnesium and 
Zinc,“ by Mr. R. Chadwick. Historical Noto on 


Scottish Pig-Iron Trade.—ln the pig-iron trade of 
Scotland there has been little change in the position. 
The reduced number of furnaces now in blast seem 
quite capable of meeting al] demands, although Шеге 
are hopes that an improvement will come along in 
the near future. The following are the current market 
quotations :—Hematite, 74s. per ton, delivered at the 
steel works; foundry iron, No. 1, 75s. per ton, and 
No. 3, 70s, per ton, both on trucks at makers’ yards. 


Scottish Pig. Iron Shipments.—The shipment of Scottish 
pig iron from Glasgow Harbour for the week ending 
Saturday last, February 25, amounted to 654 tons. 
Of the total, 610 tons went overseas and only 44 tons 
coastwise. During the corresponding week of last year 
tlie figures were 710 tons overseas and 112 tons coast- 
wie, making a total shipment of 822 tons. 


NORTH-EAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, March 9, 6 p.m., Mining Insti- 
tute. Neowcastle-on-Tyne, ““ Measurement of Power,” 
Бу Mr. J. 5. Brown. 


MANCHESTER ASSOCIATION GF ENGINEERS.—Friday, 
March 9, 7.15 p.m., Engineers’ Club, Albert-square, 
Manchester. Examples of Modern Tool Room Prac- 
tice," by Mr. N. Greenhalgh. 


Warship Orders. The Clyde has been very goner- 
ously treated in the recent destroyer contracts given out 
Бу the Admiralty, having secured four of the eight 
vessels to be built. Messrs. John Brown and Company, 
Clydebank, are to build two, and Messrs. Scott’s Ship- 
building and Engineering Company, Limited, Greenock, 
are to build the other two. It is interesting to note that 
at the present moment there are already five other 
war vessels under construction on the Clyde, so that 


the four new destroyers will bring the total up to 
ише, 


Contract. —The Electricity Committee of Edinburgh 
Town Council have decided to recommend that the 
contract for the steelwork at Portobello Electric Power 
Station be given to Messrs. Redpath, Brown and Company, 
Limited. This firm's offer was the lowest received. 


Scattish Shipbuilding—New Clyde Record.—Perhaps 
the most interesting features of the past month to all 
who have any connection with the shipbuilding industry 
on the Clyde is the fact that not only have four destroyer 
contracts been received, but that a new record has been 
хеб up for the output of the first two months of the year. 
Тһе tonnage launched on the river during January was 
12 vessels, of 56,008 tons, and to this has now to be 
added 16 vessels, of 60,751 tons, for February. Тһе total 
Гог these two months is therefore 28 vessels, of 116,759 
tons, which is a long way ahead of any previous figures 
Гог the corresponding two months. In tho year 1921 
the tota] for January and February was 32 vessels, 
of 93,431 tons, and. that high record has now gone by 
the board. While the output lately has been so good, 
! is regrettable that the number of new orders placed 
^ been so small There are, consequently, many 
Vacant berths at present, but builders are not without 
hope that an improvement will come along soon. The 


KEIGHLEY ASSOCIATION OF  ENGINEERS,—Friday, 
March 9. 7.40 р.п. Temperance Institute, Keighley. 
“ Recent Developments in Precision Grinding Machines," 
by Mr. T. R. Shaw. 


DICTIONARY OF INDUSTRIAL ADMINISTRATION. - We 
have received the first part of P'it man's Dictionary of 
Industrial Administration, This publication, which is 
edited Һу Мг. John Lee, С.В... will be complete in 
about 30 fortnightly parts. It constitutes а compre- 
hensive encyclopadia of the organisation, administration, 
and management of modern industry, Each part con- 
tains somo 48 pages, and is priced at ls. За. net. The pub- 
lishers are Messrs, Sir Isaac Pitman and Sons, Limited, 
Parker-street, Kingsway, London, W.C.2. 


— — 


THE Late MR. E. JACKSON. — We regret to note tho 
death on February 25 last, at his home, 45. Shooter's 
Hill-road, Blackheath, London, S.E.3, of Mr. Edward 
Jackson, who was for some усагз Port Engineer, Karachi, 
India. Тһе воп of the late Rev. Jumes Jackson, M.A., 
Mr. Edward Jackson was born in 1845, and served his 
pupilage partly in the engineering works of the Great 
Western Railway Company. at Swindon, and partly on 
the port and harbour maintenance and improvement. 
works at Dover, under the Government engineer, Upon 
completing his period of training he was appointed 


и from the various districts for the month of Density Changes caused by Cold- Working of Metals.” by | assistant engineer оп the Hartlepool Harbour works, 
February ін as follows :-— Mr. Н. O'Neill. Scason-Cracking of Small Arms | and was employed for some years in carrving out break- 
The Ciydo i ... 16 vessels, 60.751 tons. | Cartridge Cases during Manufacture," by Major F. N.| water extensions and supervising dredging Operations. 
The Forth қ пра "3 : 2 5,117 „ (Каб, “The Ball Hardness and the Cold-Working Subsequently Mr. Jackson was engaged on port and 
The Tay 2 T 3.650  ,, of Soft Metals and Euteeties" by Mr. F. Hargreaves. | harbour works in many parts of the world. Among 


The Dee and Moray Firth ... = => “The Behaviour of Metals and Alloys during Hot- 
Forging.” by Dr. W. I.. Kent. > Minute Shrinkage 
Cavities in some Cast Allovs of Heterogeneous Struct ure, 

by Mr. W. Cowan. Note on the Composition of Old 
Roman Lead," by Mr. W. Cowan. Wednesday evening, 
7 pam. Annual Dinner, Ттосадсто Restaurant, Picca- 


other works, he constructed а concrete graving dock at 
Singapore, and was afterwards engaged on the laying 
out and construction of Ceara Harbour, Brazil. He 
eventually became Port Engineer of Karachi. India, a 
position he eontinued ta occupy until his retirement. 
Mr. Jackson became an associate member of the Institu- 


— 


21 vessels, 69,518 tons. 


PERSONAL. —Sir Westcott Abell has now opened new 


offices at 101 Leadenhall St ) ү. W Thursday, March 8, 10 a.m., Institution of | tion of Civil Engineers on April 14, 1874, and was elected 
за „Те J} Street (Rooms 436/7), London, | dilly, W.L ursday, M » ins e си = Р 
Е.С.3, where all Бойла ул аша ђе 2. Mechanical Engineers, Storeys’ Gate, S. W. IJ. The (о full membership оп December 23, 1879. 
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SECONDARY STRESSES. 


Papers and treatises innumerable dealing with 
the design of steel bridges have been published 
during the last few years, but of these exceedingly 
few have made any reference whetever to the actual 
behaviour of such bridges under traffic. It is, in 
fact, very much easier to be logical than to be right. 
In most cases the hypotheses of the mathematical 
theory of elasticity are assumed to hold good, and 
are used almost exclusively as the basis for such 
conclusions а8 may be reached іп the text. Thus, 
in a paper read some time since before the American 
Society of Civil Engineers the author declared 
roundly that he had “~ proved” that weight for 
weight a statically determinate structure was always 
stronger than one which was statically indetermi- 
nate, whereas if he had condescended to think 
instead of merely to calculate, he would have been 
struck by the fact that the compression chord of 
every modern truss bridge is always made continuous 
over the panel points. This continuity necessarily 
involves redundancy апа indeterminateness, yet 
there is no single bridge engineer, even those who 
insist most strongly on the importance of avoiding 
secondary stresses, who would revert to the practice 
at one time tried in the States, of splitting up these 
compression chords into segments, pin-connected 
at each panel point. In fact, when compelled to 
observe instead of merely to reason, even the 
most extreme advocates of the importance of 
secondary stresses invariably fail to be consistent. 
Thus, in a highly interesting address, containing 
much valuable data about important bridge work 
now іп progress, which Professor J. Husband 
delivered last year to the Yorkshire Association of 
the Institution of Civil Engineers, the remark was 
made that " Quite recently opinions have been 
advanced that these secondary stresses, if they 
exist at all, are probably so small a fraction of the 
primary stresses as not to be worth considering." 
Unfortunately, Professor Husband gave no indica- 
tion as to where, or bv whom, this opinion had been 
expressed. It is possible, but hardly conceivable, 
that anvone eapable of discussing secondary stresses 
at all, should. be s0 ignorant of actual facts as not 
to know that secondary stresses quite frequently 
— indeed, commonly—exceed the primary stresses. 
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The real argument against attaching great import- 
ance to secondary stresses was, іп fact, not mentioned 
by Professor Husband. It is not that the secondary 
stresses are small but that experience has proved 
them to be negligible in ordinary bridge work. 
Professor Husband states that in the case of Pratt 
and Warren girders, the secondary stresses may be 
from 15 per cent. to 35 per cent. of the primary 
stresses, and that in special cases this figure may be 
inereased to 50 per cent. or 60 per cent. Such 
figures, no doubt, seem high, but they pale into 
insignificanee when compared with the secondary 
stresses encountered round rivet holes or in the 
heads of eye bars. In these cases the secondary 
stresses amount to, say, 200 per cent. of the primary 
stresses. These are universally ignored even by the 
most logically-minded of computers. If asked to 
explain why he thus strains at the gnat of 15 per 
cent. and swallows the camel of 200 per cent., the 
academic computer would probably reply that 
experience had proved that the latter were not 
dangerous. 

In answer to the further question, which naturally 
arises, a8 to why he attached such importance to 
much smaller secondary stresses, the only explana- 
tion offered is that calculation shows that these 
stresses exist; but not a single instance has yet been 
brought forward to show that any bridge disaster 
has ever been due to these secondary stresses. 
Moreover, it is not merely calculation which shows 


‚ | that secondary stresses of the order of 200 per cent. 


of the primary exist round rivet holes, but this 
deduction has been confirmed by actual experiment. 
Hence, any consistent advocate of the importance 
of secondary stresses must consider these to be 
even more serious than those referred to by Professor 
Hudson, which have been determined only by 
approximate methods. 

In the foregoing we have taken the term secondary 
stress to mean a stress arising from redundancy, but 
it must be remembered that a redundant structure 
is not merely one in which, according to the 
classical expression, the number of bars minus 
six is more than three times the number of the 
joints. Redundancy arises whenever a pin joint 
is replaced by a riveted one, and, in fact, friction 
necessarily introduces a certain degree of redun- 
dancy into even a pin joint. The characteristic 
feature of secondary stresses, as defined above, is 
that if excessive they will be relieved by the plastic 
flow of the overstrained metal. On the other hand, 
such stresses ав may arise in the bracing of a strut, 
and which were responsible for the collapse of 
the first Quebec bridge, would not be classed as 
secondary on the above definition. 

Adopting this definition, the practical unimport- 
ance of secondary stresses in ordinary bridge work 
was very clearly demonstrated by the experiments 
of Mr. J. 5. Wilson and Professor Haigh, described 
in a paper read in 1922 at the Hull meeting of the 
British Association. In this case a specimen of 
structural steel pierced with a small hole was sub- 
jected to a pulsating stress, and its endurance proved 
to be the same as that of an unpierced bar. Both 
theory and actual experiment have shown that in 
this case the secondary stresses were about twice the 
primary, so that the total stress at the edges of the 
hole was about three times the average stress on 
the specimen. Further support for the practical un- 
importance of secondary stresses is afforded by 
the experience of steam turbine builders. There 
have been cases, both at home and abroad, in 
which turbine wheels have, by oversight, been 
speeded up far in excess of their designed rate 
of revolution. Аз a result of the enormous centri- 
fugal forces thus developed, the diameter of the 
central hole has stretched perhaps as much as 1 in. 
straining the metal far beyond Ив clastic limit. 
Nevertheless, the stresses in such a wheel being 
highly indeterminate, the overstrained fibres have 
merely passed over the excess to less heavily loaded 
neighbours. Тһе wheels have not burst, and both 
in England and on the Continent, such wheels 
after reboring and bushing, have been set to work 
again, and have subsequently given no cause for 
anxiety. There have, of course, been some disastrous 
failures of turbine wheels, but these have in most 
cases been due to disc vibration in which alternating 
stresses are involved. 
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Тһе companies which insure boilers and machinery 
against breakdown include amongst their officials 
men with а very thorough knowledge of stress 
computation, and these have at times very com- 
plicated problems to solve. In all these cases, 
however, conclusions reached by computation on the 
basis of the mathematical theory of elasticity are 
constantly checked by comparison with experience. 
It is, for example, à commonplace, that according 
to the mathematical theory the stress at the bottom 
of а, crack is infinite, yet Mr. C. E. Stromeyer, for 
long chief engineer to the Manchester Steam Users 
Association, has declared that as he gained more 
and more experience he had become less and less 
afraid of cracks. Numerous cases are, in fact, 
reported by these insurance companies in which 
cracked shafts have run for years, but, of course, 
they are carefully watched, and the shaft соп- 
demned and replaced at the first indication of any 
dangerous spreading of the crack. 


It may, no doubt, be contended that a machinery 
failure can hardly ever be catastrophic, as may well 
be the collapse of а bridge, and that therefore greater 
caution is demanded from the designer of bridges. 
This may be true, but а defective ship is probably 
even more dangerous than a defective bridge, and 
all the great registration corporations pay little 
or no attention to secondary stress, whilst they do 
attach the utmost importance to the teachings of 
experience. Al] we suggest is that a similar course 
should be followed by those responsible for the 
design of our steel railway bridges; and that if 
experience shows that secondary stresses аге 
unimportant, whilst calculation indicates that they 
may be high, it is the calculation that should be 
scrapped and not the experience. 

А striking example of the wrong way of dealing 
with permissible working stresses on steel was 
provided by the instructions given to the committee 
appointed by the Indian Government to report on 
the size and number of sleepers required for different 
types of railway. These instructions laid it down 
that the stress on the rail must not exceed 10 tons 
per square inch, а value which had simply been 
derived from the inner consciousness of some 
prominent official. Once the inquiry was started it 
was found that the limit stated was greatly exceeded 
in ordinary service conditions without any sign of 
injury to the rail. If Lloyds or one of the great 
insurance companies had had to undertake such an 
investigation, it may safely be asserted that they 
would have commenced the work by first determin- 
ing what stresses were actually attained in service, 
and only after this knowledge was attained would 
they have attempted to fix a suitable working stress. 


In one other direction many English engineers 
have shown a disposition to undervalue experience 
in the behaviour of bridges under traffic. The 
plate girder originated in this country, and though 
its designers may not have shone as computers 
judged by modern standards, they were exceedingly 
sound mechanics. They used small angles and wide 
flanges, which were very efficiently stiffened at 
the outer edges. The plates and angles being thin, 
very sound riveting was secured even in field work. 
and the bridges in question have had an extraordin- 
arily good service record. Nevertheless, when 
the British Standard Specifications were prepared, 
the whole of this experience was ignored, and the 
recommendations for proportioning plate girders 
were, for all practical purposes, simply copied direct 
from American specifications. These were based 
upon а much shorter and less varied experience 
than was available here. Quite properly, the 
American specifications were drawn up to suit 
American conditions, where skilled labour was 
scarce and expensive, and where it was therefore 
important to reduce handling and riveting to a 
minimum. For this reason, it was provided that 
a very large proportion of the total flange area 
must be provided by the angles; sizes of 8 in. by 
8 in. bv $ in. being not uncommon. The flange 
plates were also narrow and heavy. Thick angles 
and plates require, however, very powerful machi- 
nery to ensure good riveting, and in field riveting 
lead to many loose rivets. No explanation has ever 
been given by those responsible for the British 
Standard Specifications as to why the experience of 
our railway companies was so completely ignored. 


The plan has recently been advocated of giving 
an initial deformation to а structure, so that under 
full load the secondary stresses due to the rigidity 
of joints or to other causes shall be eliminated 
under full load conditions. Certainly, this pro- 
седите can hardly do harm, and it does provide 
occupation for the computer. Whether, however, 
it will result in stronger bridges for à given weight 
is by no means certain. Ав matters stand, very 
few bridge members are free from initial stresses. 
И, for example, an attempt be made to form а 
deep T by cutting off one flange of an I beam, 
the result may not unfairly be compared with the 
Street that is called Straight in Damascus. Unless 
the secondary stresses to be relieved are considerably 
greater than those due to such internal stresses, it 
is difficult to see the prospect of any material gain. 
So far as tension members are concerned, 15 may 
safely be asserted that no benefit will result from 
the procedure in question. Whether any good will 
accrue in the case of compression members i8 more 
difficult to answer, and will depend largely upon 
the homogeneity and freedom from initial strains of 
the materialemployed. All built up bridge mem- 
bers are by the very act of riveting subjected to 
heavy internal stresses. Тһе inexperienced work- 
man who rivets up one side of a flange before 
starting on the other, finds that the holes on this 
second side no longer register, the side first riveted 
having been stretched in the process. 


À minor objection to the importance attached 
in some quarters to secondary stresses is the 
laborious character of the computations necessary. 
In an informal] discussion on secondary stresses, 
held at the Institution of Civil Engineers in 1925, 
Mr. J. S. Wilson, in the course of а very inform- 
ative and thorough examination of the question, 
humorously suggested that а secondary stress 
might be defined as any stress which took more 
than a week to calculate. Of course, if these 
stresses are as important as some assume, this 
drawback must be faced, but the onus of proof that 
they are important lies on the shoulders of those 
who maintain this proposition. Ав illustrating 
the lengths to which some computers are prepared 
to go, Mr. Wilson quoted from a paper presented to 
the American Society of Civil Engineers by Mr. C. V. 
von Abo, in which the recommendation was made 
that an arithmometer should be used во as to carry 
the computation to ten significant figures. 

Аз is common knowledge, experiments are now 
being made by the Ministry of Transport in order 
to determine by direct measurement the stresses 
existing in railway bridges. This is, of course, 
quite à proper subject for investigation, but the 
research will most certainly require supplementing 
by а record of the behaviour of the bridges under 
traffic. Ав already noted, direct measurement has 
shown that the secondary stresses round а simple 
hole in a wide bar may raise the maximum 
stress to three times the average, yet in spite of 
these measurements, no one 80 far proposes to use 
them as bases for tabulating permissible working 
stresses. 

In this connection we are inclined to disagree 
with the late M. Rabut, the very able and eminent 
French engineer, who was the first to make really 
reliable measurements of the stresses in bridge 
members under service conditions. He found 
that the calculated and the observed stresses were 
in better accord in the case of Vierandeel girders 
than in truss bridges, and on this basis suggested 
that the Vierandeel was the better of the two types. 
А bridge is, however, not built in order to secure an 
agreement between calculated and observed stress, 
but in order to carry its load with safety. There 
can be little difference between the calculated and 
observed stress in а bar under simple tension of 
known amount, but there may be great discrepan- 
cies between the two in а bending test of а solid 
steel beam. The latter has, in fact, а reserve of 
strength which the former does not possess. "The 
very fact that the stresses in M. Rabut's trusses were 
in poor accord with calculation may, in fact, have 
been due to these trusses having a reserve of 
strength which was absent in the case of the rival. 
If, for example, the effect of the floor of a bridge is 
ignored in calculating stresses, then considerable 
discrepancies between observed and calculated 


deflections are always apparent: but the bridge 
is really stronger than were there a closer accord 
between the two. The facts in respect to the 
secondary stresses round holes show, very con- 
clusively, that observed or measured stresses are 
not necessarily а true criterion of actual factors 
of safety, and, in many cases, only tests to 
destruction or prolonged experience can fix the 
true significance of the measurements now being 
made by the Ministry of Transport. 


TECHNICAL INSTITUTIONS. | 


Many or most industries have at present a 
considerable interest in the extent to which technical 
institutions can supply youths with the education 
they have not received at school and cannot expect 
in the daily work of the shop. In their earlier days 
the work of such institutions was confined almost 
entirely to night classes ; but in recent years there 
has been а marked extension not only of Ше total 
number of their students, but also of the proportion 
who take whole-time courses. At the recent 
Annual] Meeting of the Association of Technical 
Institutions it was stated that there are now 850,000 
students at technical institutions, of whom 100,000 
are whole-timers. The organisations of these institu- 
tions show the utmost variety, and as yet it cannot 
be said that any final relation has been worked out 
between their function and those of the works. 
Individual bodies have elaborated their own 
methods and practised them with success, but no 
system has emerged which is accepted as suitable 
generally to the purposes of industry. To some 
extent it is likely that the most appropriate system 
for a given industry will always depend not only on 
the nature of the industry but on local conditions. 
The matters that remain moot points among 
those concerned in this branch of education seem to 
indicate that it is still feeling its way, and in most, 
or all, industries its activities are not yet wholly in 
phase with industrial needs. 

The proceedings at the recent Annual Meeting of 
the Association of Technica] Institutions illustrated 
this situation. The association is singular in that it 
is composed :partly of the principals of technical 
institutions and partly of lay representatives of their 
governing authorities. 1% may well be that ulti- 
mately its constitution may provide also for the 
co-ordinate representation of the industries into 
which their students are to enter, but in the 
meantime the inclusion of laymen both in the 
membership and on the Council of the Association 
gives its proceedings a special interest, as repre- 
senting not merely the academic but also the 
practical aspect of this form of education. Тһе 
recent meeting, which was attended by a crowded 
membership under the chairmanship of Lord Riddell, 
the retiring President, had to consider a number of 
papers, each of which gave evidence of its practical 
intention. These papers dealt not only with 
commercial education, both in whole-time and part- 
time courses, but also with technical education for 
the building trades, the boot and shoe industry, the 
profession of architecture, and the Royal Air Force. 
They are of interest in their bearing on their respec- 
tive subjects, but in addition the consideration of 
them as a whole suggests some aspects which appear 
to be common to all technical education. 

The situation of the boot and shoe industry 18 an 
excellent example of the position, well recogni 
throughout the engineering trades, in which manu- 
facture of а whole article by hand is being super- 
seded by the mechanical production of parts and the 
restriction of the task of the large part of the workers 
to individual operations. In this industry, as 10 
the engineering trades, the consequence is that the 
ordinary work of the shop very seldom gives an all- 
round knowledge of the trade, and must be preceded 
or supplemented by some training outside the shop 
if the necessary supply of all-round men is to be 
maintained. In the boot and shoe industry it 
appears to be found that a sufficient training can be 
given in a three- years! evening course of two evenings 
a week for the usual session of about 26 weeks, each 
evening being devoted half to theoretical instruction 
and half to practical work. Тһе practical instruc- 
tion is confined to one complete section of the 
industry, but the theoretical instruction extends to 


MARCH 2, 1928.] 


all branches of it, and enables а student to pass 
readily and intelligently from one operation in the 
works to another. The school does not, indeed, under- 
take to train process operatives, for these can best 
learn their work in the factory itself. It gives its 
students a knowledge of the basic principles involved 
in all processes, and, во trained, they are said to be 
found suitable for learning rapidly and undertaking 
any process. In this way the needs of the works 
are served, while the individual is saved from being 
restricted to a single process or а blind-alley occupa- 
tion. Ап interesting experience of this institution 
is that its teachers, who are taken from the works, 
are found themselves to gain а valuable precision 
of thought in the process of teaching, which not only 
benefita the students who learn from them after- 
wards—no reference is made to the students whom 
they taught in their early days but also their own 
command of the subject. 

Both the function and the limitation of technical 
education are, however, seen more clearly when it 
is applied to more complex occupations. Án 
essential part of its function is of course to supply 
the students with fundamental knowledge; but 
when the studente' objective is а complex vocation, 
such for example as that of the architect, it becomes 
apparent that the amount of knowledge required 
for doing justice to the vocation is a great deal 
more than any one student can acquire. Тће work 
of the architect, for example, includes the use 
of constructions and materials which may require 
wide scientific or technical knowledge if they are 
to be used successfully or even safely. Neverthe- 
less, as Mr. T. P. Bennett, F.R.I.B.A., remarks 
in his paper on the training of the architect, science 
must always take a subordinate part in architec- 
tural education. In a typical syllabus he gives of 
a whole-time day course for three years, science, 
chemistry and mathematics receive three hours 
а week between them for the first year. In the 
second year science, which includes chemistry, 
physics, mechanics and electricity, has one hour a 
week between all of these subjects, sanitation one 
hour a week, construction two hours, and struc- 
tural steel work two hours. In the third year 
science and sanitation have each one hour, and 
structura] steel work and reinforced concrete two 
hours between them. Plainly the knowledge во 
attained is far short of what would be necessary 
to enable an architect to discharge his responsible 
duties without the help of those who have studied 
the subject more thoroughly. Only failure can 
occur if, in practising his often beautiful art, the 
architect takes on his own shoulders the prescription 
of work he does not sufficiently understand. This 
limitation of what a student can learn in a technical 
education suggests a second and not less important 
Part of his training. He must not only learn the 
fundamental facts of what he can learn thoroughly, 
and acquire the skill necessary to apply them, but 
he must become familiar with the geography of the 
entire subject. He has to realise what does, and 
what does not, lie within his own competence, to 
learn where he must apply in order to supplement 
what he knows, and to understand enough of the 
subject to be able to receive intelligently the 
information and data which, for example, engineers 
may give him. He must, in fact, learn the scope 
of other people's knowledge, and its place in the 
circle of the arts with which he is associated. 
ЫЫ the most interesting paper presented at 

* meeting under notice, because it gives the most 
comprehensive picture of what is needed in a crafts- 
mans education, was that read by Colonel Ivor 
Curtis, the Educational Adviser to the Air Ministry, 
оп Education in the Royal Air Force. This educa- 
Чоп extends to all branches of the Force. Тһе 

‘sociation, it may be observed, has arranged to 
supply reprints of this paper post free on prepay- 
ment of 6d. per сору ог 4.64. per dozen copies, to- 
Ui Honorary Secretary, Dr. Schoficld, at the 

ollege, Loughborough. Colonel Curtis gives a 
5 account of what seems to be a peculiarly 
жо education, evolved during the last ten 
\ io oy The System was begun with a clear recogni- 
n of the fact that superfluous or ill-directed educa- 
lon must have a deplorable effect both on moral 
and on service efficiency, and the problem to be 
solved was how to provide the force not only with 


appropriately educated officers, but also with the 
basic tradesmen, fitters, carpenters, sheet-metal 
workers, electricians, and metal-riggers for all-metal 
aeroplanes who should combine technical competence 
with the alertness of mind and ready initiative 
required for the Service. 


Among the mo-e conspicuous of the measures 
taken for these several purposes, is the aircraft 
apprentice scheme, under which about a thousand 
boys are recruited every year. The scheme was 
found necessary because even in times of bad trade 
enough skilled craftsmen were not available from 
civil works, and in addition both the nature of the 
service, and the peculiar liability of its materials 
and methods to change, require craftsmen with an 
unusual adaptability. At first it was proposed that 
apprentices should be taken for a five-years course, 
but the cost of this measure was at the time found 
to be prohibitive; and it was then suggested that 
the necessary technical training could be absorbed 
іп а shorter time by boys who had already had a 
secondary education than by those who entered 
at а lower educational level. Оп this basis the 
scheme was put into operation eight years ago. 
Some 7,000 boys have been under training, of whom 
more than 4,000 have passed out into the Service ; 
and as a result of this experience it appears that the 
expectations formed when the scheme was instituted 
has been borne out in practice. The boys are put 
into workshops in the camp to which they are 
attached, and at the same time attend school for 
eight hours a week. Неге they learn as much 
mathematics, drawing and science as may be 
practicable and suitable in view of their occupation 
in the works, with two hours а week of practical 
laboratory work and two hours of general study, 
intended particularly to widen their knowledge at 
the same time as it improves their powers of thought 
and expression. 

The shortness of the time devoted to this educa- 
tion is said to be compensated by the care given to 
fit the technical instruction to the apprentice's 
needs. Тһе education, indeed, is not restricted to 
what is learnt in the school and the shops. Other 
institutions in the camp help to develop the best 
qualities of its inmates. Accepting Colonel Curtis's 
judgment on the results already obtained, the 
scheme seems to show that for the best results a 
technical education must also. to adopt an old- 
fashioned term, be a liberal education. 


BRITISH SHIPPING. 

THE act of His Majesty the King in appointing 
H.R.H. The Prince of Wales to be Master of the 
Merchant Navv and Fishing Fleets has been received 
with marked approval. The Nation owes a great debt 
to the Mercantile Marine, for the manner in which 
it carried out the hazardous duties involved in the 
maintenance of supplies. and in the essential 
auxiliary services at sea, in war-time. Respect for 
their abilities as seamen was won by its personnel, 
and where co-operation with the vessels of the 
Royal Navy was necessary, the highest praise was 
bestowed upon them. In peace, as in war, the 
merchant navy performs its work, often calling 
for the exercise of the greatest skill and determina- 
tion, with a devotion worthy of its great traditions. 
It was a particularly happy decision that the 
Prince of Wales should be appointed to be the head 
of the service. and it has given much satisfaction 
that he was willing to accept the post and undertake 
the duties involved. His motto, Ich Dien, describes 
well the spirit of every section of the British 
Mercantile Marine. 

Since the termination of the European War, the 
shipping industry has been carried on against great 
difficulties, economic as well as political. Freight 
rates, and their variation during the last few years. 
were amongst the many subjects reviewed in the 
annual report of the Chamber of Shipping of the 
United Kingdom. which was presented at the annual 
meeting in London on Wednesdav, February 22, 
In this excellent summary, it is shown how freight 
rates fluctuated violently during the year 1926, 
but steadied down during the past twelve months. 
It was still doubtful, however, whether the earnings 
of tramp shipping sufficed to cover expenses and 
depreciation. Compared with 1913, tramp freights 
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were, on an average, 19-7 per cent. higher in 1927, 
but the various items of expenditure showed 
increases between 15 per cent. for coal and 80 per 
cent. for wages. А comparison, with the 57 per 
cent. increase on pre-war railway freights, afforded 
further information of how the shipping industry 
was sacrificing itself to meet the needs of inter- 
national trade and to win back to prosperity all 
classes of British industry. Liners were in very 
much the same position as tramp vessels, regarding 
expenses and remuneration. 

Representatives of industry, of consumers and of 
finance, from fifty countries in all parts of the 
world, gathered at Geneva in May last, to attempt 
а diagnosis of the economic disabilities of the 
present time. 16 was recognised that one of the 
greatest hindrances to recovery was the national 
imposition of trade barriers, and schemes were 
submitted for discussion and agreement regarding 
their removal. In this movement shipowners 
co-operated, because any barriers which restrict 
trade,tend to reduce the demands for tonnage and the 
increase in the number of these barriers, since the 
European War, has been largely responsible for the 
shipping depression. Flag discrimination has been & 
cause of trouble but will disappear when the 
Maritime Ports Convention of 1923 is finally ratified 
and carried into effect, а tardy process in the case 
of some of the sea-trading countries. 

Outside of the shipping industry, the causes of 
trade depression must be sought for, since the 
efficiency and safety of vessels at sea was greater 
now than at any period, and thus the facilities were 
available for the transport of whatever industry 
could produce. British exports in 1927 were 8 per 
cent., ог 56,000,000/. more than in the preceding 
year. There are thus hopeful signs of the begin- 
nings of better times and more stable conditions 
in the great shipping industry. Once again ship 
construction is increasing, the figure for the year 
1927, 1,580,000 tons, being twice that for 1926. 
The tonnage laid down, or completed, in any year 
must be regarded as the index of the anticipations of 
the ship owners, and the signs afforded by the 
figures can only be taken as a good augury for the 
future. In the last quarter of 1927 the tonnage of 
ships under construction in the world was 3,119,000 
gross. Of this the British figure was 1,580,000 or 
over one-half. Germany contributed about one- 
seventh, Italy one-seventeenth and Holland, France 
and Sweden came, in that order, next on the list. 

Progress in new fields during the last year has 
been marked by the laving down of the keel for the 
first British passenger liner making use of electric 
transmission. Motor ships formed a large part of 
the new construction. 'lhis type of tonnage in- 
creased by 22 per cent. in 1927, while the steamship 
tonnage decreased by 3 per cent. Pulverised coal 
is now receiving consideration; shore experi- 
ments with it have been conducted in Britain, 
but the United States Shipping Board has already 
equipped one of its vessels for the actual use of thia 
type of fuel. Safety demands, at present, that the 
coal must be pulverised on board immediately before 
firing. Were the difficulties associated with the 
bunkering of powdered fuel overcome, much pro- 
gress might be made in its application, with advant- 
age to both the shipping and the mining industries. 
Wireless direction finding has been demonstrated 
to be of great value in safety and time-saving, 
and rapid progress is being made in its application. 
In the last six months of 1927, no fewer than 140 
ships were equipped with the requisite apparatus, 
and wireless beacons are now in operation on many 
shores. Many of the provisions regarding safety, 
embodied in the ** Titanic ” Safety Convention, 
will come under review this year, for the British 
Government propose to call another conference on 
the subjects involved. These subjects cover the 
subdivision of ships, boats and life-saving appli- 
ances, wireless telegraphy and collision regulations. 
Excessive and conflicting regulations regarding 
the construction and equipment of ships consti- 
tute a definite trade barrier. Greater uniformity 
ін necessary, and it is hoped that proposals accept- 
able to all the great. maritime nations of the world 
may be discovered, and, when agreed to, ratified. 

At the conclusion of the European War there were 
some who thought that the British Government 
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should retain the ownership of the merchant vessels 
they then possessed and operate them in сош- 
petition with those privately owned. Sir William 
Seager, in his presidential address to the Congress 
last week, showed very clearly that the decision of 
the Government to dispose of their ships was very 
wise. Other countries, he pointed out, did not act 
in this way and their taxpayers were now bear- 
ing а quite unnecessary burden. American ship- 
owners have advised the United States Government 
that the maintenance of State shipping was bad for 
the country and was not calculated to achieve the 
object of encouraging the building up of a great 
American mercantile marine. Apart from the 
immense capital cost, the United States had in 
seven years incurred losses of 56,000,0007. The 
operation of a State fleet of merchantmen was always 
& disturbing element, injurious to shipping under all 
flags and а handicap to normal commercial develop- 
ment. Тһе Governments of Canada and Australia 
had also experimented in State ownership with 
corresponding losses, and now the Australian fleet 
was, happily, to be disposed of. As compared with 
the disastrous experiences of countries engaging 
in State ownership of merchant vessels, the British 
privately-owned ships had been able, in spite of 
competition, and all the other troubles, to contri- 
‘bute to the credit side of the British international 
trade balance-sheet a sum estimated by the Board 
of Trade at 140,000,0004. 

Inter- Imperial communication is a vital question 
to the Empire. Consistently, demands have been 
made by various representative bodies for more rapid 
transport. Unfortunately, it is not always recog- 
nised that speed can only be obtained at a price, 
and that it is, ultimately, the volume of trade and 
its ability to pay, which justifies and determines it. 
In Australia, the recent relaxation of the Navigation 
Act, permitting British liners to carry passengers 
between the various ports, has not been taken 
advantage of, because of the threat of industrial 
troubles. The restrictions regarding coastal shipping 
in the Commonwealth were very damaging to every 
interest, but, in spite of the demands of many 
influential organisations, the Government has 
decided that it is not expedient to abolish them. 
Similar restriction of coastal traffic is an item in 
the programme of the Indian Federation of Chambers 
of Commerce. 


FATIGUE PHENOMENA. 


Tug last of the series of three Cantor lectures, 
dealing with “ Fatigue Phenomena, with Special 
Reference to Single Crystals," was delivered by 
Dr. H. J. Gough, of the Engineering Department, 
National Physical Laboratory, at the Royal Society 
of Arts, John-street, Adelphi, London, М.С.2, on 
Monday evening, February 27. Dr. Gough dealt 
at some length with the characteristics of de- 
formation of single crystals of zinc, aluminium, 
tungsten, brass, and iron, under static forces, 
and then passed on to a consideration of the be- 
haviour of single crystals of aluminium under 
fatigue stresses. Не stated that the first, accurate 
study of the deformation of single metallic (zinc) 
crystals was described in a paper by Mark, Polanyi 
and Schmid, published in December, 1922. Three 
months afterwards, Taylor and Elam described the 
results of their famous experiment on the distortion 
of an aluminium crystal under static tensile straining. 
These investigations had been followed by many 
others. In 1926, as а result of some compression 
tests, on large single crystals of iron, Pfeil had 
concluded that iron deformed, by shear, on 112 
planes in the 111 direction. Тһе characteristic 
forms of slip bands, however, varying from straight 
lines to a wavy, branched formation, which forms 
had been familiar for many years, were difficult to 
reconcile with slip on any one set of parallel planes. 

In 1926, Taylor and Elam* published the results 
of tension and compression tests made on iron cry- 
stals supplied by Edwards and Pfeil. These two 
authors decided that the evidence was strongly 
against the hypothesis that distortion was caused 
by slip on two crystal planes. They suggested 
that the nature of the slip bands produced could 
be explained on a new hypothesis, namely, that 


* Proc. Roy. Soc., vol. 112. page 337 (1926). 
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under а shearing stress, the crystal divided itself 
into rods, the axes of which were parallel with the 
slip direction; these rods could move relatively 
to each other in this direction only. This suggestion 
was demonstrated by an ingenious model, which 
illustrated that а type of deformation could be 
produced, which, while in accordance with the 
results of the distortion tests made on the actual 
crystals used in the research, also produced slip 
bands, the shape of which varied from a series of 
straight parallel lines to à maximum degree of 
waviness. 

Turning to the behaviour of single crystals under 
fatigue stresses, Dr. Gough remarked that the 
majority of the work done, at the National Physical 
Laboratory, on this subject, had been carried out 
using single crystals of aluminium. Continuing, 
he stated that under all the ranges of stress investi- 
gated, slip bands always resulted from the first 
applications of stress, however smal] the magnitude. 
The limiting fatigue range, under reversed direct 
stresses, depended to some extent on the orientation 
of the crystal, but, as the result of experience of a 
very large number of tests, the minimum value 
of the fatigue range could be evaluated at + 0:75 
tons per square inch, in terms of resolved shear 
stress. If a crystal were stressed at a safe range 
of stress, and its surface examined at various 
stages, it would be found that the rate of production 
of fresh slip bands diminished quickly with repeti- 
tions.' After a comparatively small number of 
cycles of stress, no fresh slip would appear, and 
the specimen would exhibit a state of elastic 
hysteresis, which could persist, apparently, indefi- 
nitely. А number of tests had been carried to 100 
million reversals without any further slip or other 
signs of fracture. If the applied range of stress 
should exceed the limiting range, then again the rate 
of production of slip diminished with repetitions. 
Usually, however, fresh slip was still appearing at 
the time of actual fracture. Hence, it was apparent 
that the safe range of stress in а crystal was not а 
state of primitive, but of acquired, elasticity, as was 
the case with an aggregate. 

Metals ordinarily consisted of а large number of 
small crystals, of differing orientations, and the 
size of which was usually such that 1 cubic inch 
would contain a million or more crystals. It was 
hoped, eventually, to estimate the effect of the 
intercrystalline boundaries by successive studies of 
the fatigue properties of large single crystals, then 
of specimens consisting of two, four, and increas- 
ingly greater numbers of crystals. Little had yet 
been accomplished, but some results possessed 
interest. In one experiment, а specimen consisting 
of three large crystals had been fatigued under 
alternating torsion. Іп general, the slip bands 
observed were similar in all respects to those obtained 
in the case of single crystals. Where two neighbour- 
ing crystals did not differ appreciably in orientation, 
the slip bands continued, in most cases, right up 
to the boundary. At the junction of crystals of 
differing orientation, а "shielding" effect was 
noticed, the majority of the slip bands stopping 
short of the boundary. Тһе fracture was entirely 
trans-crystalline, and, where it spread into neigh- 
bouring crystals, it intersected the boundaries 
nearly at right angles. This experiment was of a 
preliminary nature only, but it indicated that the 
differences between the behaviour of the specimens 
and of а single crystal were principally due to the 
differing orientations of the constituent crystals 
rather than to any particular property of the 
boundary as an entity. 

Referring to the present position of the theory 
of the fatigue of metals, Dr. Gough stated that there 
was no reason for pessimism over the fact that a 
fundamental theory had not yet been developed. 
This was not surprising in view of the fact that the 
quantitative studies of the behaviour of metallic 
crystals under static and fatigue stressing had all 
been made during the last five and a-half years; 
moreover, some of the phenomena encountered 
were entirely unexpected. With the research 
appliances now available, i& would be possible in 
time to evolve а fundamental quantitative theory 
relating to the atomic structure itself ; a less funda- 
mental theory was neither acceptable nor desirable. 
In other words, it was now recognised that fatigue 
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failure was merely а special case of the general 
problem of the cohesion of matter and must be 
treated as such in a perfectly general manner. 
Furthermore, it was now becoming apparent that 
if à complete understanding could be obtained of 
three main phenomena, namely, the cause of the 
low initial strength of crystals, and the mechanism 
and consequences of slip and of strain hardening, 
the main problems of fatigue would be solved. 
Much experimental work had necessarily to be 
accomplished and was, in fact, being actively 
pursued. А consideration of recent work sufficed 
to show that although the study of the behaviour 
of plastic single crystals might seem an academic 
and indirect method of approaching the mechanism 
of the failure of engineering parts, such as crank- 
shafts, gear wheels, and turbine discs, yet this path 
might be the shortest, and might, in the end, lead 
to the desired goal, i. e., a fundamental knowledge 
of fatigue phenomena. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS ; NORTH - WESTERN 
BRANCH. 


А MEETING of the North-Western Branch of the 
Institution of Mechanical Engineers was held at the 
Engineers' Club, Albert-square, Manchester, on Thurs- 
day, February 16, 1928, when Major W. Стерзоп 
read а paper entitled Waste Heat Recovery.“ 
This paper was read at the Institution in London on 
the following evening, and an account of the subsequent 
discussion was given in the issue of ENGINEERING 
for February 24, page 233. We commenced to reprint 
the paper itself, in abridged form, on page 241 of the 
same issue, and the concluding part is reproduced on 
page 272 of this issue. Тһе chair at the Manchester 
meeting was occupied by Professor W. H. Watkinson. 


THE UTILISATION OF WasTE НЕАТ. 


Mr. Daniel Adamson, in opening the discussion, 
observed that he thought it was better, when stating 
temperatures, to give Fahrenheit as well as Centi- 
grade. If both were given, it would be helpful to 
the steel works engineer or chemist and to steam 
engineers. It would perhaps have been better also, 
if the B.Th.U. had been given per lb. of gas as well 
as, or instead of, per cubic foot as in Fig. 2, and 
Table II. The author had spoken in some places of 
heat lost in passing through the boiler, but as he 
had shown them, it was not lost, but recovered. 
He suggested heat absorbed" rather than heat 
lost." The water-tube boiler was quite unsuitable 
for the higher gas velocities which were desirable in 
recovering waste heat from а medium which had not 
got very much of that quality. High velocities being 
essential, it was of interest to an audience in Manchester 
—where Dr. Nicolson had some years ago carried out 
experiments which had proved the old.established 
theories of his predecessors, Perry, Stanton, and Оз- 
borne Reynolds—to know that at last there was & 
possible application on commercial lines of those 
theories, which, in Nicolson's time, had not been so 
readily applicable as under the conditions which 
Major Gregson had mentioned. 

Mr. Adamson went on to say that he thought the 
recovery of waste heat was not a doubtful question. 
If anybody had any doubts at all, the paper gave 
sufficient data to dispose of them. Ап indirect advan- 
tage would be that, as these examples became better 
known by users, steel works managers would begin 
to appreciate many details which at present were 
neglected, and which could easily be improved, not only 
to the direct advantage of waste heat recovery, but also 
for their own benefit. For example, the paper gave 
some figures for temperatures and СО, percentages. 
The author stated that those figures were obtained 
when the waste heat gascs were leaving the regenerators, 
but ought to have said they were the figures at the 
chimney base, because between leaving the regencrators 
and arriving at the chimney base the gases had to pass 
certain valves in which considerable air leakage could 
take place. If this leakage could be avoided, the fan 
power would be considerably reduced, and the evapora- 
tion from the waste heat boilers increased. Later on 
reference had been made to soaking pits and reheating 
mill furnaces. There again, the steam per ton of steel 
would be very much improved when managers appre- 
ciated the advantage of stopping air in-leakage. 

Dr. T. B. Morley said that Mr. Adamson had made а 
remark with regard to fan power in connection with 
such planta as the author had described, and had re- 
ferred also to the interest in Manchester of an appliance 
utilising the principle of high-speed flow. He woul 
simply say that, though admiring the results described 
by Major Gregson, there were other appliances of 8 
somewhat different nature aiming at the same end, an 
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using somewhat similar means. High speed of раз 
flow was certainly а condition which could be adopted 
with very great success when proper design was asso- 
ciated with it. While fan power was an essential to 
any scheme using gases flowing at high speed, that fan 
power need by no means be excessively costly. He had 
one plant in mind, where the expenditure of power 
in the fans for getting very high gas speeds was about 
2 per cent. of the output of the appliance under con- 
sideration. 

The recovery of the heat from exhaust gases of engines 
was of greatinterest. In the paper an example referring 
to the recovery of heat from the exhaust of an engine 
fired with blast furnace gas had been given. He 
thought the 100 per cent. excess air on which that 
calculation had been based was somewhat high, and 
the amount of heat available in the gas was somewhat 
higher than was likely to be the case in actual practice. 
In consequence, the result deduced from the assump- 
tion—that the steam per brake horse-power hour of the 
engine was 2-2 lb.— was rather high. If an engine were 
inefficient and was discharging a very large proportion 
of the heat into the exhaust, it was possible to generate 
with that exhaust a very large amount of steam. Whilst 
he considered the figure of 2-2 Ib. of steam per brake 
horse-power hour rather high, he thought that thore 
given for exhaust heat in marine oil engines were 
moderate. 

Mr. T. A. Tomlinson said that waste-heat recovery 
plant had served a very useful purpose in the gas-works, 
and had also influenced the gas-works practice in itself. 
In the early days of continuous vertical retorts waste 
heat had been recovered by the air for combustion, 
Which had been passed round the base of the retort, 
and picked up the residual heat of the charge. The 
next stage occurred when it was required to pass steam 
through the charge to make water gas in the same retort. 
It had been found that the steam itself cooled the coke, 
во recovering the heat, and passing it up inside the 
charge In а very efficient manner. Then, as more steam 
was required the furnace gases were maintained at a 
higher temperature, with a higher temperature gradient 
between them and the charge, and all or part of that 
heat could be recovered in the form of steam for 
the purpose of steaming the charge in the first place, 
generating power in the next place, and, in the third 
place, having a surplus of steam for the other gas- 
works processes. For the new gas-works at Stoke, the 
power for the mechanical operation of the plant had 
been obtained at well under 34. a kilowatt hour. In 
this plant over 10,000 Ib. of steam per hour had 
n raised, of which some 3,300 lb. were required 
for the gas-making process, and some 3,100 lb. 
for power generation, leaving over 3,500 lb. for 
other purposes іп the works. Оп а good many plants, 
the saving in fuel alone enabled the boilers to be paid 
(ог in some two years working. : 

Colonel Carr, referring to his experience in the 
NIS of waste heat in gas-works’ processes, said 
: could endorse the figures given in the paper, though 
Ше author had rather erred on the safe side for recovery 
5 horizontal retort settings. The highest recovery was 
. and the lowest was 2-98 Ib. of steam per pound 

uel used in the producers. Was the fuel used in the 
producers given as carbon, or was it coke as charged, 
Дал content, or was it given as ash carbon’? Не 
Ди with coke as charged, as high a figure as 4-2 ]b. 
hors а ag pound of coal had been achieved with 
та чи retorts. Тһе coke in that instance was fed 
110 the producers, and therefore there was no 
у wance for moisture such as would be the case if 

€ Coke were fed after being quenched. 


anon settings, the great trouble was that of 
1 5 ion of air. It was absolutely essential in waste 
ein наи ќо keep down excess air. In retort 
io 5 ere there were regenerating flues, and access 
се ue8 was provided for cleaning purposes, the 
ARE : were enhanced, and it was necessary to 
2 n &c., all absolutely sealed. He believed, аз 
«iio - ое efliciency in waste heat recovery. 
Md ae csirable that flues should as far as possible 
1 85 5 ‚ Brickwork flues could not be relied 
Projects high efticiency in waste heat recovery. 
E n must be taken against air infiltration to 
P down the excess air contained in the gases. 


Tu 2. m said the figures given in the section of 
Med | ing with oil engines were moderate, and 
of the Ty closely with practice, i.e., the calculations 
saving obtained agreed with what could actually 
obtained 
1 1 Jones ваја there seemed to be rather a 
He thou Se regarding regeneration on furnaces. 
22. ANE regenerators were put in слећу 
Conditions ; igh furnace temperature. Temperature 
than the a j furnace were really more important 
view, When efficiency from the heating point of 
there was I Uere was the best, possible regeneration, 
Utilisatio skill ample heat left in the waste gases for 
should be ‚Ш the waste heat boiler. These gases 
in 8uch & condition that they were valuable 


for use in а waste heat boiler. Air infiltration occurred 
through leaky dampers and leaky valves. Damper 
slots, for instance, were exposed to the full difference 
between atmospheric pressure and the chimney 
draught. He had taken some results from six different 
furnaces with varying coal consumptions. The actual 
coal consumptions per ton of steel had ranged from 
3} cwt. to 7 cwt., and he had estimated the value of the 
steam in terms of coal saved by the waste heat boiler, 
and subtracted this figure from the gross coal consump- 
tion. It had been surprising to find that the difference 
or net coal consumption per ton of steel had come out 
at from 3-2 cwt. to 3:6 cwt. Taking Major Gregson's 
figure of 2,000 lb. per ton of steel, and adding 
to that 500 lb. raised from the re-heating furnaces 
and soaking pits, he found that if steam were used 
in а modern turbo-generator, using 16:5 lb. рег 
kilowatt-hour., 150 kw.-hr. of steam would be generated 
per ton of steel. This was more than sufficient to 
roll the steel and to drive all the mill auxiliaries. 
Another point was that waste heat boilers added 
to a furnace usually made the steel works people 
рау more attention to the furnace. 

Mr. George Adamson said that many speakers had 
mentioned air infiltration. When considering the 
installation of a waste-heat boiler on an existing plant, 
it was very necessary to stop up all the holes before 
taking readings. Тһе explanation of increased output 
was that it was not necessary to rely upon weather 
conditions; if there was a fan to provide a draught, 
it did not matter how many damp days there were. 
Major Gregson had mentioned one thing which he 
(Mr. Adamson) had not seen before. That was the 
installation of waste-heat boilers for low-pressure work 
at the back of high-pressure boilers, in place of air 
heaters and economisers. He had always understood 
that air heating had a double effect: It not only 
recovered some of the heat in the waste gases, but it 
also improved some of the combustion conditions in 
the boiler furnace and so improved the efficiency. Mr. 
Adamson said he would like to ask Major Gregson if, in 
addition to his waste-heat boiler at the back, he would 
put оп an air heater, and, if so, whether he would put 
it in front or at the back of the low-pressure boiler. 


The heat lost in ап open-hearth furnace was shown to 
be about 40 per cent. to 50 per cent. of the heat in the 
coal. А waste-heat boiler would get back about 
50 per cent. of this loss and the boiler would be paid 
for in about two years. One firm he knew was saving 
65,000 tons of coal а year by means of waste-heat 
boilers. That particular firm about 5 years ago had 
been shut down because it had not been able to compete 
with the Continent. Now it was beating the Continent 
in price. 

Mr. Waring said that Fig. 1 of the paper showed 
author's ideal steel works plant. On the right of 
the blast furnaces gas cleaning plant was indicated. 
He supposed that the only reason for that was to 
give clean gas to the gas engines, so that they could 
run without constant repairs to valves ? Presumably 
that gas cleaning plant would be bulky, expensive, 
and its upkeep would be heavy. Would it not be а more 
economical proposition to have steam turbine-driven 
blowers for the gas furnaces? Іп that case, gas- 
cleaning plant would not be needed, and he thought it 
had been proved definitely that the ordinary boiler 
was very easy to maintain. Тһе author also proposed 
to have а mixture of gas consisting of that coming from 
coke ovens and that coming from blast furnaces. Was 
that mixture as efficient as the producer-gas which was 
used at the present time ? 

Mr. E. Spencer Wilkinson said that the author, had 
mentioned the two-stage boiler proposition, comprising 
two Babcock & Wilcox boilers, followed by an ordinary 
fire-tube boiler. He had further mentioned that the 
efficiency of that installation was higher than that 
obtainable with tho ordinary boiler economiser and 
air heater. Perhaps he would give them the definite 
efficiencies іп each case, the method of firing, and 
the final outlet temperatures of the gases as they 
were rejected to the chimney. It seemed evident that 
if those gases were passing through a fire-tube boiler, 
they must leave at a much higher temperature than 
would be obtained with the ordinary economiser and 
air heater combined, because in the fire-tube boiler 
heat was being transmitted into а medium at a high 
temperature with a consequent lower mean tempera- 
ture difference. That was not the case with the 
combined economiser and air heater, where the corre- 
sponding outlet temperature was lower and the 
mean temperature ditference was higher. АП other 
things being constant, this meant that the outlet 
temperature to the chimney gave the measure of the 
efficiency of the plant: the lower the outlet temperature 
the greater the efficiency. In those circumstances, 
it seemed reasonable to suppose that the economiser 
and air heater would have the better efficiency. 

Major Gregson, in replying, said he fully realised the 
difficulties due to using а combination of the Centigrade 


and Fahrenheit scales, but so long as metallurgical and 


gas engineers thought of gas in the Centigrade scale, 
and mechanical engineers of steam in the Fahrenheit 
scale, he thought his compromise was the probable 
most workable system of any. Referring to 
the heat losses between regenerator outlets and 
boiler inlets, the only solution was ап air-tight 
system of stcel flues. He agreed with Dr. Morley 
that there were methods of heat recovery other 
than by steam raising, but the system of com- 
bined air and feed water heating, referred to by Dr. 
Morley was more applicable to boiler practice than to 
furnace waste gases. He had found that 100 per cent. 
excess air was a fair figure for large blast-furnace 
gas engines operating at full load, his tests ranging 
over a considerable number of makes, all operating at 
rated efficiency. With a lower excess air content 
combustion in the cylinders suffered. In comparing 
the gas engine recovery results with oil engine practice, 
it must be borne in mind that the Diesel cycle was 
essentially more efficient than the explosion cycle, and 
this, coupled with the lower-grade gases at the exhaust 
manifolds, accounted for the lower recovery figure. 

Major Gregson then reminded the meeting that 
Colonel Carr's extremely good recovery figures—well 
above average horizontal retort practice—were due 
to the care taken by him in putting in his collecting-flue 
system. He agreed with the remarks of Mr. Jones. 
The steam taken by the producers depended, of course, 
largely on the type and nature of the desired gas and on 
modern units would be as low as 0-5 lb. per lb. fuel. 
With regard to two-stage steam generation, he re- 
gretted that he had not made it clear that air-heaters 
were to be used when necessary, е.7., when firing 
pulverised fuel, the performance of the low-pressure 
boiler being regulated to suit individual designs. Even 
without air-heaters, the gases leaving the low-pressure 
boiler would be lower than those leaving an economiser 
under similar conditions, as the water in the latter was 
worked up to full boiler temperature, and not the 
temperature corresponding to the low-pressure steam 
system. The reason for cleaning the blast-furnace gas 
was to get the best results on the bot blast stoves, and 
to mix with the coke-oven gas for transmission as a 
metallurgical gas. Furthermore, with hot uncleaned 
gas, gas-engine blowers could not be used, and the best 
all-round thermal efficiency on the scheme, as a whole, 
involved gas-engine driven blowers, and turbo-genera- 
tors for power. If only the blast furnace section was 
under consideration, i. e., the steel plant eliminated, 
circumstances would favour the turbo-blower. Regard- 
ing fluctuating gas requirements for furnace woik, 
these would be adequately met from the '' mixed раз” 
holder. 


INSTITUTION OF NAVAL ARCHITECTS.—The Council of 
the Institution of Naval Architects have invited Adiniral 
of the Fleet the Right Hon. Lord Wester Wemyss, G. C. B., 
to succeed His Grace the Duke of Northumberland, K.G., 
as president of the Institution. The election will take 
place at the opening of the annual general meeting at 
the Royal Society of Arts on March 28 next. 


THE PHILADELPHIA MOTOR SHow.—A short report on the 
twenty-seventh motor show held at Philadelphia, from 
January 14 to 21, has been prepared by the Department of 
Overseas Trade, based on information furnished by the 
acting British vice-consul at Philadelphia, and issued to 
firms whose names sre on its special register. United 
Kingdom firms, desirous of receiving а copy of this 
report, should conununicate with the Department of 
Overseas Trade, 35, Old Queen-street, London, S.W.1. 


CoNTRACTS.— Messrg, The British Thomson-Houston 
Company, Limited, Rugby, have secured а contract 
for two double-cylinder 25,000 kw., 3.000 r.p.m., turbo- 
alternators required for Ше new power station which is 
to be erected at Kirkstall. The turbo.alternators are 
rated at 35,714 kv.-a.. 10,500/11,500 volts, three-phaae, 
50 cycles; and the turbines are designed for a working 
steam pressure of 450 Ib. per square inch gauge, and а 
temperature of 750 deg. F. "The total value of the con- 
tract is 176.504“. —Messrs. Sir W. G. Armstrong, Whit- 
worth and Company, Limited, have secured а contract 
from the Southern Railway Company for the construction 
of 14 six-wheeled tenders. Тһе work will be carried out 
at the Scotswood Works, Newcastle-upon-Tyne, 


TENDERS.-—We have received from the Department of 
Overseas Trade, 35, Old Queen-street, London, S. W. I. 
particulars of tenders invited by various bodies in the 
British possessions and in foreign countries. Further 
particulars and information relating to this may ђе 
obtained on application to the Department at the above 
address, the reference number given below being quoted 
in each case :—The commercial secretary at Constanti- 
nople has forwarded a capy of the specifications and 
conditions of payment, &c., relative to the construction of 
а pontoon bridge across the Golden Horn at Опп Карап, 
А date of three months ав from January 31 last 
has been fixed upon for the receipt of offers of materials. 
(Ref. No. AX.59601, —The. Electric Supply Department 
of the Town Council of Pretoria is inviting tenders for 
the supply, delivery and erection of two boiler feed pumps, 
tanks, Ке, and a complete system of piping for station 
extensions. (Contract No, 5). Tenders to reach Pre- 
toria by April 26. (Ref. Хо. АХ.5967). 
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LABOUR NOTES. 


Monpay’s conference at Manchester between the 
cotton trade employers and employees made some 
progress towards adjustment of the differences that 
have arisen, although one question of vital importance 
apparently still divides them. During the meeting. 
which lasted for about four hours, the parties exchanged 
a number of communications. Towards the end, the 
operatives asked the following questions :—(1) Have 
you withdrawn the clauses from your report regarding 
reduced wages and increased hours 7 (2) ІҒ so, what 
is your intention with regard to the committee of 
inquiry ? What is to be its constitution and terms of 
reference? (3) What powers will it have to ascertain 
all the facts ? 


In reply, the employers stated—'' We have to say 


that we have withdrawn the recommendations for a 


reduction of 25 per cent. on piece price lists and an 


increase in working hours to 52] per week. We have 


not withdrawn the question of investigating the effect 
of present wages and hours upon our competitive 
power. The terms of reference we suggest should be 


to examine and report upon the following questions :— 


(1) The effect of finance; (2) the effect of taxation, 
local and imperial; (3) the effect of hours and wages ; 
(4) the effect of trade union restrictions ; 
effect of finishing charges; 
marketing and shipping. We should collaborate with 


you in ascertaining any facts which may be mutually 


agreed upon as being germane to the question. Тһе 
constitution of the committee of inquiry would be in 
accordance with that originally suggested, namely, 
12 representatives of each side. Its powers would be 
voluntary upon both sides and would depend upon 
mutual agreement." According to the official report 


given out at the close of the meeting, the operatives 


asked for time in which to consider the employers’ last 
proposal, and it was agreed that the conference should 
be adjourned until Monday next. 


The Ministry of Labour states that on February 20, 
1928, the number of unemployed persons on the regis- 
ters of Employment Exchanges in Great Britain, was 
1,136,700, of whom 816,000 were wholly unemployed, 
253,100 temporarily stopped, and 67,600 persons 
normally in casual employment. Of the total number, 
910,600 were men, 36,200 boys, 155,400 women, and 
34.500 girls. On February 13, 1928, the number of 
unemployed persons was 1,159,772. Of these, 830,132 
were wholly unemployed, 262,855 temporarily stopped, 
aud 66,785 persons normally in casual employment ; 
925,611 were шеп, 37,621 boys, 160,046 women, and 
36,494 girla. On February 21, 1927, the number of 
unemployed persons was 1,196,059, of whom 955,348 


were men, 33,091 boys, 171,646 women, and 35,976 


girls. 


In the House of 


C 
Fische ommons on Monday, Mr. T. Shaw 


Иш question of the Washington Hours Сопуеп- 
а on а vote in Committee of Supply for the Civil 
“ervices. His proposal to reduce the amount was 
пошо after discussion by 214 votes to 98. In the 
Minis p the debate, Nir А. Steel.Maitland, the 
ws P of Labour, said that he thought quite clearly 
for which Ец to press for revision. Тһе convention 
ciples of LI should press was a convention the prin- 
T ch were the principles of а 48-hour week, as 
1 5 ae Washington Convention. They would 
which Ls уіп а workable convention those points 
perha i а ш London, and one or two others, 
SORA idi e were still under consideration. He was 
И they ЖАНЫ, that was the right course to pursue. 
ale | that line, he did not believe there was 
France TA undamental difference between them and 
И understood aright the position the French 
"Ovérnment were adopting 


t : ТА. Steel Maitland said he was also convinced that 
acd КА е оғ British industry, both employers 
With oe y Ought, if possible, to be able to speak 
meeting 9 at the International Lahour Office 
Т ки АЕ For his part, he thought it was 
ause "s to do so. He hoped they would do so, 
depend 3 11 855 проп practical lines must very largely 
to hope that "s being ready to do this. He had reason 
touch with bo Is would prove possible, ан he had been in 
tatives of b 1 sides on the subject. The гергенеп- 
Неј thc 1 knew his views quite well, and they 
them, ‘The е had been absolutely frank with both of 
prepared Dese he had reason to hope, would 
practical С в sit down with him to help work out a 
revision w 5 but they made Ше proviso that 
the Washi, ecided on—in other words, they felt that 
Ke поп Convention did not fit in with the 
industry, and could not be made to fit them, 


еХсе Xt qs | 
ЗНА С ова The representatives of the Trade 
Ки would, ће hope i: sit КЕНЕ 

him and help. г ped, also sit down with 


(5) the 
and (6) the effect of 


А conference has been arranged for March 15, in 
London, to discuss the application of the engineering 
trade unions for wages advance of 88. per week. The 
Joint Committee, of which Mr. J. T. Brownlie, the 
president of the Amalgamated Engineering Union is 
chairman, will represent the men, and the negotiating 
committee of the Engineering and Allied Employers’ 
Federation, the employers. 


According to the Times correspondent at Canberra, 
Mr.. Bruce, the Commonwealth Prime Minister, has 
indicated to the representatives of labour the subjects 
which, he thinks, might profitably be discussed by 
the proposed conferenee on industrial peace. These 
include :—The present economic position of the primary 
апа secondary industries, with particular reference to 
their ability to compete in oversea markets; the 
increase of production on a sound economic and social 
basis; the present distribution of the proceeds of 
industry between those taking part in production: and 
methods of removing any unfairness found to exist; 
the control and management of industry, and the ques- 
tion of giving employees a share therein; methods by 
which greater security of employment can be guaranteed 
to all classes of workers. Mr. Bruce suggests that 
these and other questions should be referred to sub- 
committees for consideration, and report to the full 
conference. 


The Australasian Council of Trade Unions has 
informed Mr. Bruce that it can accept the invitation 
to the conference only conditionally on the absolute 
withdrawal of the Amending Arbitration Bill and the 
endorsement of all the employees delegates to the 
conference by the Council. In a covering letter, the 
Council says it considers the Amending Bill a declara- 
tion of war on the trade union movement, and as long 
as it remains it would be an affront to the movement to 
attend the conference. Moreover, Mr. Bruce's many 
refusals to assist in the settlement of disputes and to 
relieve unemployment, make the Council doubt the 
sincerity of the conference proposal. No virile and 
active organisation can attend such а conference while 
confronting it is а measure of coercion and oppression. 
The Council's insistence on its right to endorse the 
employees' delegates is obviously intended, the corre- 
spondent adds, to enable it to debar delegates of the 
Australian Workers’ Union, with which it is irrecon- 
cilably at war. 


The proposals of the Joint Dyers' Executive for em- 
bodiment in а new agreement, to take the place of that 
which expired on January 13 have been rejected by 
the Allied Association of Bleachers, Dyers, Printers and 
Finishers. These called for an extension of the 
principles of collective piece-work, already in operation 
in certain sections of the industry, to all sections, and 
that where this was done the timeworkers' wages 
should be increased. “ Owing to the very diverse 
conditions and circumstances obtaining in the various 
sections, the employers say, there is no hope of the 
Allied Association of Bleachers, Dyers, Printers and 
Finishers finding itself able on this matter to conduct 
negotiations on any of your proposals with any prospect 
of a solution. Тһе committee have every desire to see 
and assist any extension of piece-work that sections 
or individuals might find themselves able to establish, 
but they have not the power to call upon sections or 
individuals to establish piece-work where they consider 
themselves unable to do во.” 


The conditions laid down by the General Council 
of the Trade Union Congress for the discussions on the 
subject of industrial peace with the Mond group of 
employers, are officially stated to be as follows :—(a) 
That the first matter to be explored should be the 
authority and powers of the respective parties; (0) that 
no discussions should be entertained which might 
trespass on the functions of the existing machinery 
of the trade unions and employers ; (c) that discussions 
were carried on “ without prejudice”; (d) that 
the objects should be a review of general principles 
connected with the economic situation and with 
matters common to industry generally. 


A writer in the Zndwustrial Review, the organ of the 
General Council of the Trades Union Congress, declares 
it to be а perversion of the facts to describe these joint 
conferences with the employers’ group as а plan to 
get industrial peace." What is implied in the use of 
this phrase is, he says, that the representatives of trade 
unions are plotting with the employers to betray the 
workers and to bind their organisations, to take away 
the right to strike, and to stereotype existing conditions 
in industry. How anybody outside Bedlam could be 
misled by such distortions of а perfectly plain and 
straightforward application of the principle of collective 
bargaining as the General Council is engaged upon, is 
more than he can understand. Тһе General Council is 
applying on behalf of the workers in all industries and 


trades, the principles every union does on behalf of its 
own members in particular industries and trades; 
it is discussing with employers the general questions 
involved in the reorganisation of industry and the 
development of industrial relations, which individual 
unions or groups of unions find to be outside the scope 
of their normal activities. 


‘ There is," he proceeds, no question of making a 
pact with employers which will bind the workers; 
there is no question of bartering away the right to 
strike; there is no question of committing the unions to 
some secretly formulated policy which they have had 
no opportunity of considering ; there is no question of 
usurping the authority of the unions, or of trespassing 
upon the ground where they operate, or of interfering 
in their negotiations with employers. This is, one 
might hope, a sufficiently comprehensive refutation of 
the allegations that have been made. It covers also 
the objections that have been urged on the ground that 
the employers’ group with whom the General Council is 
discussing the general problems of industry have no 
representative authority to settle anything. There із a 
ridiculous self-contradiction among those critics who 
denounce the General Council as if it were conspiring to 
deliver the workers bound hand and foot to capitalism, 
and in the same breath describe the joint discussions 
as futile because neither the General Council nor the 
employers’ group have any authority from their 
organisations to enter into any agreement at all. 
The simple truth is that joint discussion under the 
conditions which govern our meetings with the em- 
ployers’ group will carry us farther, and in my opinion will 
yield better results, than formal and binding discussions 
could possibly до." 


At the end of January, 10,236 members of the Boiler- 
makers and Iron and Steel Shipbuilders’ Society were 
signing the books as compared with 11,067 at the 
end of December. Тһе number in receipt of super- 
annuation benefit was 4,201 as compared with 4,141, 
and the number in receipt of sick benefit 3,055 as 
compared with 3,144. Тһе expenses for January 
amounted to 10,4071. 148. 14. 


In the February issue of the Monthly Report of the 
Boilermakers’ Society, Mr. Hill, the General Secretary, 
says :—'' We have always had our active spirits in the 
Trade Union Movement, giving their time and their 
energy to accelerate the pace of progress. For these 
men I have the highest respect. Like the willing horses, 
they get all the work to do. They lead the van as shop 
stewards and branch officers, and from their ranks the 
national leadership is drawn. To-day, however, we 
have а new section of active spirits who are out, 
not to build, but to destroy. Тһе suffering and 
distress of the last six years have left an atmosphere 
of dissatisfaction amounting almost to despair, and 
the unscrupulous leaders of that section are exploiting 
the honest aspirations of this unfortunate mass of our 
troubles. Тһе leaders of this section have no theory 
of their own. They are the agents of another country 
which is desirous of smashing both the industrial and 
the political organisations of the workers in this 
country, as they are now constituted." 


Mr. Hill goes on to declare that where the activities 
of this group have been successful, “ the unions have 
been brought to the verge of ruin, and the members 
have been reduced to starvation wages and conditions.“ 
It was this section," he says, ~ which forced the 
engineering trades to submit a claim for 20s. advance 
four years ago, when our more moderate claim could 
have been enforced if it had not been conceded. . . . 
Т have sufficient knowledge of our members to know that 
they have no desire for & bloody revolution in this 
country where, if every trade unionist paid his farthing 
а week and recorded his vote for his brother candidate, 
the workers would have а majority on every local 
authority and in the governing body of the nation. 


The Rome correspondent of The Times states that 
after long negotiations between representatives of the 
Fascist Confederation of Industry and the Confedera- 
tion of Fascist Syndicates, for the conclusion of а new 
labour contract concerning the metallurgical trade, an 
agreement was rcached, and the contract, after being 
submitted to the Duce's approval, was formally signed. 
The new contract has 37 clauses and deals with the 
minimum wages of workers employed in the metallur- 
gical trades, the division of the various categories of the 
metallurgical industry and of the workers engaged in 
it, and other questions affecting the workers, such ав 
their yearly paid holiday, insurance, &c. The agree- 
ment is said to be of the highest importance, both 
from a labour and a political point of view, since it is 
the first contract. covering fully an entire industry to 
be concluded since the Fascist Labour Charter was 
issued, and it gives practical application to many of tlic 
general principles contained in the charter. 
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ENGINEERING TRAINING AND 
EDUCATION. 


The Electrical Standardising, Testing and Training 
Institulion.— This Institution, which is commonly 
known as Faraday House Electrical Engineering 
College, has published a well-illustrated booklet giving 
particulars of its electrical-engineering course. It may 

remembered that a feature of this four years’ 
course is that the second and fourth years are spent 
in gaining practical workshop experience in one of 
the works affiliated to the college. In the case of the 
second -year students, the works chosen are primarily 
engaged in mechanical engineering, while, in the fourth 
ear, the student has a choice either of electrical manu- 
acturing or of electricity supply. This is a system 
which has both its advantages and disadvantages, but 
of Из excellence as applied at Faraday House, readers 
of the publication under notice will be left in no doubt. 
The college grants a diploma, which is accepted by the 
Institution of Electrical Engineers as exempting from 
the associate-membership examination, and students 
are also prepared for the London University engineer- 
ing degrees. The address of the College is 62-70, 
Southampton Row, London, W.C.1. 

Student Membership of the Institute of Metals.—The 
Council of the Institute of Metals has recently drawn 
our attention to the privileges enjoyed by student 
members of the Institute. This class of membership is 
intended for young metallurgists below the age of 23. 
The student member has no voting power, but in all 
other respects his position is identical with that of 8 
full member. The student member pays an annual 
subscription of one guinea only, whereas a full member 
pays three guineas. Again, the entrance fee for 
students is one guinea, as compared with two guineas 
for full members. At the present moment, the majority 
of the student members of the Institute come from the 
metallurgical and engineering departments of the 
universities. The Council hopes, however, that a 
greater number of young metallurgists who are quali- 
fied for student membership will join the Institute 
during the coming year. A special invitation is ex- 
tended to young men studying in the technical colleges, 
or working in metallurgical and engineering establish- 
ments. Application forms for student membership 
may be obtained from the secretary of The Institute 
of Metals, 36, Victoria-street, London, S.W.1. An elec- 
tion is to take place on April 11 next. 

The Institution of Electrical Engineers.—The next 
examination for associate membership of the Institu- 
tion of Electrical Engineers will be held on May 23, 
24, and 25 next. Candidates must be either students 
or graduates of the Institution, or have lodged with 
the secretary a duly completed form Е” for election 
as associate member. Entry forms for the examina- 
tion, which must be returned not later than April 1 
next, and full particulars regarding election to member- 
ship, may be obtained from the Secretary, The Institu- 
tion of Electrical Engineers, Savoy-place, Victoria- 
embankment, London, W.C.2. 

The Institution of Gas Engineers.—Candidates for 
membership, associate membership, and studentship 
of the Institution of Gas Engineers, who desire their 
application to be submitted to the Council at their 
next meeting, are requested to forward their forms of 
proposal to the secretary of the Institution, 28, Gros- 
venor-gardens, London, S.W.1, not later than March 10 
next. The Council propose to submit the terms of the 
application for а Royal Charter to а special meeting of 
the Institution on April 3 next, after which admission 
to the Institution will be by examination only. 


SovurHAMPTON Docks.—While Southampton has been 
a busy trading centre for many centuries, the modern 
port may be said to date back to 1803. In that year 
the building of docks was first contemplated. 16 was 
not, however, until 1836 that the Southampton Dock 
Company came into being, and work on the first dock 
was commenced in 1838. This, the outer dock, was 
opened in 1842; the inner dock was completed in 1851. 
Coming down to more recent times, the Empress dock 
was opened in 1890 and the deep-water dock in 1912. 
The 1928 edition of Southampton Docks,“ a handbook 
giving detailed particulars regarding the accommodation 
and старше of that undertaking, has recently been 
published by the Southern Railway Company. Compiled. 
as before, bv Mr. Н. N. Appleby, the book is well turned 
out, containing а number of excellent plates and maps. 
In the section headed Extension of Southampton Docks, 
it is stated that à commencement has been made with 
the scheme for the extension of the docks and town of 
Southampton. Тһе scheme involves the reclamation of 
407 acres of mud-land in the bay on the River Test, about 
two miles long, and extending from the Royal Pier 
upstream to Millbrook Point. The first section of the 
scheme, that upon which work has been commenced, 
provides for 3,500 ft. of quay, developments in connection 
with the remodelling of Southampton West station, 
the erection of a bridge to replace a level crossing, the 
laying of two additional sets of rails between Southamp- 
ton West and Millbrook, and a considerable proportion of 
the reclamation. 


DIAGRAMS OF THREE MONTHS' FLUCTUATIONS IN THE PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal Markets.) 
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Norz.— In the diagrams, the figures plotted for tin and copper are the officia] closing cash quotations of 
the London Metal Exchange for fine foreign and “ standard " metal, respectively. The prices shown for 
lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of steel 
plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are рег ton. Each vertical line іп the diagram represents а market-day, and the horizontal 
lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent ls. each. 
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CANADIAN WaTER-l'owER. Resocrces.—The hydro-] Tur INSTITUTE or Transrort.—A Scottish section of 
electric installations completed in Canada during 1927 had | the Institute of Transport was inaugurated at & meeting 
an aggregate capacity of 221,000 h.p. This figure brings | held in Edinburgh on February 14 last. It was resolv 
the total capacity of the Canadian water-power planta to | that meetings bo held alternately at Edinburgh, Glasgow 
4,778,000 h.p. In addition, other undertakings were and in other parts of Scotland. Мг. А. Н, Roberts F 
advanced to such а stage during 1927 that a further | elected chairman, Messrs. E. G. Guest, В. Killin, and L. 
supply of 378,000 h.p. will be available during the first | MacKinnon vice-chairmen, Mr. R. S. Pilcher secretary, 
six ог seven months of the present year. and Dr. К. С. Fendon treasurer. 
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BLIQUE ROLLING OF SEAMLESS 
: ^. TUBES. 


two rolls 

round steel bar, which they gripped 
r па 
| wW 


: 
| 
| 


mandrel, which entered the hollow formed and 
veda sa sta internal bearing for the further 
№. Though the 


n 1888, were not successful, the Mannes- 
| | іп its various modifica- 
facture of n tubes from тие metals. 
stake made in stages was the attem 

uce long finished — da one operation. The 
ons proposed, even іп the earliest Mannesmann 


, showed how a short tube made by the oblique- 
process should be lengthened and worked down 
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я 
| rolling or die-drawing. Тһе oblique rolls 
provided with a few spiral grooves to grip 
; later the rolls were made conical or double- 
cal. Other rolls used were not circular in section, but 
longitudinally grooved so as to grip the bar only during 
of a revolution, the bar, in such cases, being first 
ия Pilz then RT back a little. This 
called ilger (pilgrim) method of operation. 
modifications idein secured an intermittent 
of the bar by making it of varying cross | 
mounting the rolls in guides so that not 
heir inclination to the bar, but also their distance | 
could be altered during the rolling. Disc 
were introduced by R. Stiefel. 
judge by the э) number of papers published, 
theory of oblique rolling has hardly received the 
attention it deserves. Professor Reuleaux, of Berlin, 
gave an explanation of itin 1890. Twenty years later, 
Dr. Karl Gruber began to investigate the action of the 
rolls. Тһе series of four articles on the Rotary Piercing 
or Steel and Copper Billets, which Mr. C. E. 
Davies contributed to our columns in 1921,* was based, | 
first instance, оп Gruber's publication in Stah 
und Eisen, of 2 and October, 1919. Last 
Из Kocks, of Düsseldorf, reported 
committee of the German iron masters 
(Walzwerkdusschnss des Vereins deutscher Eisen- 
hüttenleute, Bericht No. 47) on his experimental and 
theoretical Investigationst which throw considerable 
further light on the problems. The experiments were 
cond at the Hilden tube mills of the Rheinische 
erke. Outside Germany, the Mannesmann рго- 
Mee vir p as the rotary-piercing process, 
mplying that oblique rolling were not its chief 
characteristic. © 1 4 
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4 №. Тһе mandrel, Dr. Kocks shows, is 
essential, but it does not start the breakdown of the 

at the centre, and the torsion of the bar 
rolls would appear to be really an unde- 


и Soe ENGINEERING, vol. exii, page 397, et seq. 
433-4 und Hisen, vol. 47, March 17, 1927, pages 
„Un h „М recent contributions аге :—C. Wolff, 
ibid. of Silicon and other Steel for Oblique Rolling," 
Pilger | 45, 1958 to 1961, and W. C. Sutherland, 
odatan ie of the Pittsburgh Steel Products 
+ ExerwEERING, July 1, 1927, page 10. 


first seamless Mannesmann tube|the turning moments imparted to the 


Јеју adopted, and has revolutionised | be with 


stretch it longitudinally. 
appear to be too small to be of much consequence, but 
the bar will only be gripped and advanced when its 
cross section has been reduced sufficiently, as it has to 
|| accommodate itself to the clearance between the conical 
rolls. 
! describe a helical path. 
portion of roll I where the diameter is increasing will 
meet roll II at B, which, however, is not at the smallest 
possible distance from the roll I. 
to C, the distance of the point A on the bar from the 
bar axis will decrease; this will be repeated during 
each half revolution, as long as the space between the 
two rolls continues to diminish. 
to D, the point A will again be subjected to similar 
action between D and Е; the length BC, DE, FG, «с., 
represent, in their sequence, elements of the area of | 
contact between bar and roll; in other words, the 
working surfaces. The area will increase with the angle | 
of the cone and with the obliquity of the rolls. A | of the roll diameter becomes less pronounced. When 
section through the bar at right angles to its axis will | the mandrel is fixed far forward, even more so than in 
be oval, and not circular. 
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sirable secondary feature, rather than an important 
factor e 


Dr. Kocks distinguishes three stages 
rolling process, as effected by doubly-conical rolls. 
the first stage, the bar is gripped by the two rolls, at a 
part at which the diameter is increasing ; the hot 
metal bar is compressed more and more, turning at the 
same time, and is worn down internally. In the 
second stage, the mandrel enters the hole formed— 
the end of the bar may be initially pierced to facili- 
tate this—and work is put in the bar between the 
rolls, now decreasing in diameter, and the mandrel. 
C ion 
of the rolls, is of the usual kind, so that only the first 
two stages need be considered. The drivi 


in the oblique 


forces are 
exte ing moments at any parti part of t 

roll cannot be calculated or measured, as they could 
lindrical rolls, because, with the varying 
diameter, the specific pressures, contact areas, surface 
conditions, &c., are continuously changing. Тһе cir- 
cumferential forces U, and U,, Figs. 1 and 2, may how- 
ever, be resolved into deos ens D, and D,, tending 
to compress the bar radially and to turn it, and into 
components У, and V, tending to pull it forward and to 
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Any point on the surface of the bar tends to 
The point A, Fig. 3, on that 


In moving on from B 


Having travelled on 


The V components may | 


| sections assume the greatest importance. 


ies Вай | | 
of the rolls, the forces Q, апа 0), will always be 
Fe | ith end opposite to 0 Wee aid 009 wil MNA 


to displace the one half of the bar with respect to 
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other along the шаре Aik 2 


keep its position in space while 
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of the 


would most pro 
some tendency to piping; the jagged hole 


the bar shows the ends of these 
cles near the surface of the vg ec 


the surface 
and the dotted path 1 of Fig. 4, will be under alter- 
nating tension and com n stresses during 


ressed as long as the curvature is increasing ; 
the curvature begins to decrease, these fibres will 
subjected to tension, whilst the outer fibres will 


Fig.7. 
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compressed. This alternation of stress causes the 
internal disintegration, and it can hardly be favourable 
to the strength of the material. 

The hole thus formed is small. 'The production of 
a thin smooth tube is rendered possible by the use of 
the mandrel, the ovoid shape of which is an essential 
feature. Тһе mandrel opposes the advance of the 
bar, and also modifies the stress relations. Ап arrow 
near the axis in Fig. 5, indicates the direction of 
advance. Тһе other arrows in this figure show the 
direction of the opposing equilibrium forces (of re- 
action); ф is the angle of the cone, and уф the 
angle which the tangent to the curved mandrel forms 
with the axis of the bar at a point Pp. The conditions 
to the left of the central point C, where the roll diameter 
is increasing, will first be considered. If K, is the 
original component due to the deformation of the 
cross section and the advance, then К = K,/cos 9, 
is the component normal to the roll surface, and 
Ку = Kp tan $, the force opposing advance. Тһе 
corresponding forces at the point Pp, due to the 
action of the mandrel, are Zp = Z cos y. The compo- 
nents opposing advance (Zp + К.) tan ф = Zp + Ky, 
are added together in the diagram (dotted lines), as 
are also the compression normals Zy, + К. These 
forces increase as the bar advances. But there is a 
further force Z, = Z sin y, opposing the advance, 
and this force tends to decrease as the bar travels 
forward because the angle y becomes smaller. 16 is 
this faet which makes the shape of the mandrel so 
important. When the maximum diameter of the rolls 
has been passed, the diagram changes into that shown 
оп the right half of Fig. 5. Тһе roll taper, which 
previously opposed the advance, now assists it, and the 
differences in the forces operating in different cross 
A longi- 
tudinal stretching of the bar, previously rendered 
possible by the wedging action of the mandrel, is now 
developed by both Z, and К, whilst the influence 


Fig. 5, so that the nose projects considerably beyond 


The stress diagram is given in Fig. 4, in which friction | the point C, the diminution of the cross-section will 


| 


is disregarded. Тһе components of the circumferential | take place chiefly to the left of C; when the nose is 
force U to be considered, Кр and D, tend to compress | below €, the main work done on the left side of C 
and to turn the bar; the resultants of these forces, | 
Q, and Qa form a couple producing a shearing stress points out that the tube is not formed, as has been 
on the material. Assuming the bar to lie horizontally | suggested, by the rolls pulling the material over the 


will be the forming of the central hole. Dr. Kocks 


A point near the surface of the bar will have a 
tively high velocity, but will undergo little shear 


ment will be predominant, and a jagged hole will be 
formed in the centre. In the process of solidification 
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mandrel No steel would stand the strain of such а 
process, especially after the partial disintegration 
to which it had been subjected in the first stage. The 
mandrel enables the hole formed to be smoothed out 
and enlarged, and the metal particles are then welded 
together again in the rolling. 


A- Disc 20. 
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The process can work satisfactorily only if the actual 
cross section and the rate of advance are 80 adjusted 
that their product remains constant ; otherwise the 
tube would be torn apart at some spot or another. 
The rolls are made conical for that reason, and are 
not merely mounted obliquely. The preheating of the 
bar to &bout 1,300 deg. C., that is, to а temperature 
far above the Ar, point, is indispensable. When the 
bar is fed in too cold, the pressure K is too great com- 
pared with the component Ky, opposing advance 
and the bar is not gripped, but jerked back. This 
would also occur if the taper were too great. The 
use of the taper introduces certain undesirable effects. 
Owing to the increasing diameter of the roll the rota- 
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800 deg., which would be hardly possible for steel bars; 
we shall, however, revert to this point. In reality the 
rotational speed of the bar accommodates itself to a 
mean value. So long as the oval formation proceeds, 


the bar is rotating faster than the roll, but friction 
tends to keep the surface 


of the bar back. As the 
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intensity and direction, and any faults in the material 
near the surface, due to blow holes, cracks, slag jinclu- 
sions, &c., are more likely to be further developed 
than to be cured, whilst the torn material in the 
bore will be welded up again by the rolling. These 
points were clearly brought out by Dr. Kock’s investi- 
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tional speeds of successive cross sections of the Баг | pressure and the contact areas grow th 

tend to increase, in spite of slip between the parts, | will come into step. Тһе formation of ie hake Pn 
and torsional stresses are set up. This torsion is not, as soon as the rate of the reduction of the thickness 
as Gruber assumed, essential to the formation of the | of the sleeve exceeds that of the reduction of the 
hole, but is an unfortunate incidental feature, though | distance between the rolls. Once the hole has started 
not of the importance that has been attached to it. Ше actual pressure will diminish, and likewise the 
Kocks actually measured a twist of 80 deg., while speed of the surface of the bar. Thus the surface 
Gruber's deduction seemed to suggest something like layers of the bar will be exposed to stresses of varying 
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gations and the illustrations he has published, some of 
which we reproduce. 

As the bar remains hot in the interior while the 
outside is cooled by radiation and by contact with 
the cold rolls, the interior will be more easily deformed 
Kocks observed, with an optical pyrometer, that the 
inside of the rolled tube was at 1,360 deg. C., when 
the outside had cooled down to 1,230 deg. ; the 
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difference, however, is not always so great. Тһе high 
internal temperature and the low strength of the core 
suggest the possibility of a stress and flow distribution 
as indicated in the diagram, Fig. 6, which accords with 
other considerations. Тһе inner fibres of the bar are 
first pressed forward and outward. Ав the thinning 
and rolling proceed, however, the straight radial metal 
crystals which were formed in the solidifying billet 
become curved, as indicated іп Fig. 7, because the 
skin and the core material are moving at different rates, 
and passing through the sequence of changes, further 
shown in Fig. 8. For the macroscopic and micros- 
copie studies of these, а series of 20 or more successive 
discs were taken from many bars by saw cuts at 
right angles to the longitudinal axis, and were 
numbered as in Fig. 9. Тһе commencement of the 
effect of the surface friction on the originally radial 
steel crystals is indicated in the diagram for disc 4, 
Fig. 8, of the series, by the curvature of the lines. 
At first the skin is retarded and at disc 8 reversal of the 
curvature sets in; no further change was observed 
after disc 14. 

Measurements of the cross-sectional areas are recorded 
in the diagrams, Figs. 10 and 11, which also show the 
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dimensions of the experimental bars. Іп both cases, 
the rolls were double-conical, followed by a cvlindrical 
length ; а mandrel was used in the case of the bars 
for which Fig. 11 is plotted, but not on those to which 


Fig. 10 relates. Тһе measurements were made on the 


discs just mentioned by the aid of photographie prints, 


the so-called Baumann sulphur prints,“ some of which we | 
reproduce. In Fig. 11, curve a represents the area of 


the bar, and i that of the hole: from these two curves, 
the actual cross-sections, of the annulus, represented hy 
the curve 9, were deduced by means of а planimeter. 
responding curves of differential coefficients are 
indicated by a’, i’ and 9’, While the arrow indicates the 
er of the advance of the bar between the rolls. 
П the absence of the mandrel, Fig. 10, the formation of 
— DUE АРА UE PLE ж 

n Silver-bromide paper is soaked in diluted sulphuric 
ә апа placed for 10 seconds оп the specimen; the 
Брег turns black, but the blackening is as much due to 
sr ред аз to sulphide present, and the test is 
т У а pure sulphur test. For в sulphur test, 
ch] -bromide gelatin paper or silk is soaked in mercury 

oride; sulphur then gives а brown-black colour; and 
Phosphorus a yellow colour. 
mann, Stahl und Eisen, April 14, 1927. 


— 


See Royen and Ammer- | point. 
but the 


the hole, curve 1, is restricted, and the reduction of the 
bar diameter, curve а, is regular. It is noteworthy that 
in such a case, i. e., without a mandrel, the end of the 
bar becomes hollow, like the bottom of a wine bottle. 
In Fig. 11, the nose of the mandrel is approximately in 
the same position as in Fig. 5. Тһе curves а and g, 
in this case, are seen to descend at first slowly, and the 
real stretching begins only after the bar has become 
oval and the contact areas have become sufficiently 
large to transmit the forces urging the bar forward. 
As long as there is no hole, the curves a and g coincide. 
The central hole became measurable after an advance 
of 180 mm., and increased up to the nose of mandrel. 
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different ways vary considerably. Of these various effects, 


Dr. Kocks’ photographs give some interesting evidence. 
That the influence of the mandrel is felt in the bar long 
before the material reaches the mandrel, is indicated by 
the bending of the flow lines in Fig. 6, and is proved 
by Fig. 12, which represents а longitudinal section 
through the bar. Тһеге is no external sign that the 
formation of the hole has commenced. Examination 
of the dises shows that the material becomes 
irregularly porous. How this porosity develops can 
be seen in Figs. 13 and 14, which represent longitudinal 
sections, magnified 150 diameters, of discs 1 and 2 of 
the same bar. Іп Fig. 13, the impurities, slag 
inclusions, &c., are still arranged in fairly parallel lines, 
as in the original billet, but cracks develop along these 
lines of weakness. In Fig. 14, the cracks have widened 


and are badly twisted. A microphotograph of part of 


the hole (magnification 10) is reproduced in Fig. 15. 
The welding up of the small cavities formed, and the 
smoothing down of the bore can be seen in Fig. 16, 
which represents disc 5 of the same bar (magnifica- 
tion 10) produced with the mandrel; in disc 9, the 
structure appeared to have become uniform.) A The 


| general improvement of the tube material under- the 


| graphs of Dr. Kocks, but they also show, as pre- 


— 
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continued rolling is exemplified by many other photo- 


viously pointed out, that original flaws, blow holes, 
cracks, &c., in the material may be displaced and 
flattened out by the oblique rolling, but may not be 
‘closed up or improved. 

Another aspect of the deformation can be studied by 
means of macroscopic etching tests of the discs. If 
the stretching were uniform, as in ordinary tensile 
tests, the original radial needle crystals at right angles 


to the surface should remain straight during the 
| extension of the bar. 


But we have seen that different 
layers, near the surface and farther inwards, are 
variously affected by the forces at work and at different 
rates, and that needles hence become curved. "This was 


clearly brought out by etching successive discs. The 
different behaviour of the skin and the interior portion 
were further studied by other methods. A straight 
| groove was cut in the surface of а bar, 260 mm. in 
diameter, and smeared with chalk. Fig. 17, represent- 


| ing the bar аба stage of the го па process, shows that 


the skin was twisted, first in one direction, and then in 
the other. In order to study the effect in the interior, 
| holes were drilled radially through the bar, and were 


The curves 9’ and Г, in the range of greatest stretch- | filled up again by inserted rods, or by steel cast in. 
ing, rise steeply to а maximum near 350 mm.; | This method not proving satisfactory, a rod of very soft 


4’ then falls abruptly, and the reduction in the actual 
cross-section of the tube wall сеазез at about 420 mm. 
The trend of the curve 17 shows that the area of the 
hole is becoming enlarged more rapidly than would 
correspond to the reduction of the thickness of the 
tube wall; that is to say, the hole is being widened 
out. Beyond the 420 mm. point, the work done is 
simple cross rolling; the metal particles are welded 
together, and the surfaces are made smoother, while 
the wall is further reduced in thickness. The peculiar 
rise in the curve a’ at the beginning of the operation is 
not easily explained. 

Diagrams similar to those of Figs. 10 and 11 were 
obtained in experiments made in other rolling mills 
under varying conditions, which included changes in 
the position of the mandrel. Some of the peculiarities 
of the curves obtained were probably due to want of 
homogeneity in the bar, and it is not possible to 
connect the amount of stretching of the bar at a 
particular spot directly w ith the roll pressure at that 
All the power is transmitted through the rolls, 
proportions of the power consumed in 


steel was fixed vertically in the vertical billet mould, 
and the mould was then filled with a somewhat harder 
steel (0-1 per cent. of carbon). Both the rod and the 
bar (the latter after rolling) were grooved to check the 
relative positions. Fig. 18 shows that the test 
rod kept its position, at about 50 mm. from the surface 
near the outer groove, in the first four or five discs. 
Then it began to move (disc 6, Fig. 19); in disc 9, ( Fig. 20), 
the rod appears flattened and turned about its longi- 
tudinal axis. In dise 12 (Fig. 21), the displacement 
amounts to 90 deg., in dise 22, (Fig. 22) to about 250 deg. 
The final displacement, observed at a distance of 900 
mm. from the starting point, amounted to 320 deg. 

In the foregoing, it has been presumed that the Бас 
axis is kept horizontal, and that the two rolls work in 
unison, In practice, each roll, as a rule, is separately 
adjusted in its bearing ; the symmetry is not perfect, 
the two central points of the rolls are not exactly 
opposite one another, and the path of an axial point is 
an S curve, rather than a horizontal line. "The tubes 
are then apt to wobble and to become corrugated. 
Dr. Kocks deprecates the practice of guiding the 
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billet in а plane about 14 in. above the central plane, 
as well as the initial centreing of the end of the billet, 
for the purpose of facilitating the attack by the mandrel. 
German practice is opposed to this, but definite informa- 
tion about the roll taper and the angles at which 
the rolls are mounted is not given. Angles of 5 or 6 
deg. do not appear to be exceeded in Germany, whilst 
American mills go up to 12 deg. To facilitate the 
formation of the hollow, the mandrel is pushed well 
forward, that із, to the left in Figs. 5 and 6. When that 
is done, the range of suitable material is much less 
limited than it would otherwise be. 


WASTE HEAT RECOVERY.* 
By Major №. Greason, B.Sc. 
(Concluded from page 243.) 

Waste-Heat Recovery Practice.—The author first 
commenced his waste-heat recovery investigations on 
pre-war water-tube waste-heat boilers, and one import- 
ant fact became clear, namely, the difference between 
the heat-absorption problems involved a “ high- 
grade ” waste heat recovery, where conditions approxi- 
mated to those in solid-fuel firing practice, and in the 
recovery of waste heat from low-grade gases, such as 
occur in regenerative furnace practice. In the first 
instance, the proportion of heat absorbed by radiation 
is high, hence the success of the watertube boiler, in 
which, under solid-fuel firing conditions, some 70 per 
cent. of the total evaporation occurs through radiation, 
and in the rows of tubes facing and contiguous to the 


TABLE VIII. TEST RESULTS FROM WaSTE-HEAT RECOVERY PLANT ON Gas-RETORT SETTINGS. 
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Vertical Retort Settings. 


— 


Nine Elms (Gas 
Light and Coke 
Company). 


1. Gasworks Oldbury. 


2. Туре of retort Glover-West Glover-West 


3. Fuel per hour, lb. of coke .. 7,060 500 
4. Calorific value of fuel 12,000 12,000 
(lower), B. Th. U. per Ib. 
5. Temperature of gases at 800 deg. C. 850 deg. C. 
boiler inlet = Ті 
6. Temperature of gases at 230 deg. С. 195 дер. С. 
boiler outlet — Тә 
7. CO content in waste gases, 12-4 14:4 
per cent. 
8. Equivalent excess air, per 113 75-0 
cent. 
10. Total heating surface, 34. ft. 6,830 1,420 
2. Average steam pressure, Ib. 115 · 0 85.0 
рег sq. іп. 
14. Superheat ТА 95 дед. Е. 247 deg. Е. 
15. Feed temperature. da 90 deg. F. 52 deg. F. 
18. Evaporation per hour from 37,500 3,275 
and at 212 deg. F., Ib. 
22. Steam equivalent of fan 2,948 105 
power, Ib. ди m 
24. Extraction efficiency 91-0 95-5 
_T;-T 


To T x 100 per cent. 
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conditions, and this field can be extended by suitably 
disposing the tubes for better contact-heating effects, 


provided moderate draughts аге employed. | 
For low-grade gases, particularly from rcgenerative 

furnaces, the fire-tube boiler has a practically un- 

challengeable field, owing to its suitability for high 


draught-drops coupled with high heat-transfer co- 


efficients. Practical examples of waste-heat recovery 
plant will be confined to fire-tube practice, as this 


represents the work with which the author has been 


most closelv associated during recent years. It should 
be made clear, however, that he does not in any way 
condemn the water-tube boiler when applied to waste 
heat recovery. 


The type of fire-tube boiler unit suitable for both steel. 
works and gas-works practice are practically identical. 
The following details need attention in considering 
individual problems :—(а) There is a greater variation 
in rates of gas-flow in steel-furnace plant, particularly 
in the case of melting furnaces, than in gas-works 
practice (except in water-gas plants) (5) As a rule, 
tube-cleaning arrangements on the gas side of the 
heating surface have to be more effective on steel-works 
plants owing to the greater difficulties associated 
with the deposits. (c) Electrical gear for fan operation, 
&c., needs more protection оп gas-works installations 
owing to the presence of finely-divided coke dust in 
the atmosphere. (4) Close attention must be paid to 
such details as flue lay-outs and proportions, the 
effective insulation of intake flues, suitable damper 
gear, and the correct proportioning of induced-draught 


Horizontal Retort Settings. 


Hull (British | Beckton (баз | Bromley (Gas 
Gas Licht. Light and Coke | Light and Соке Croydon. 
Company). Company). Company). 
Woodall-Duck- | Drakes, with | Gibbons, with | Drakes, with 
ham, with regeneration regeneration regeneration 
regeneration 
880 4,000 6.300 1,075 
12,000 12,000 12,000 12,000 
582 дег. С. 655 deg. С. 699 дег. С. 460 deg. С. 
228 дер. С. 243 deg. С. 222 deg. С. 199 deg. C. 
12.5 13.0 16.3 9.8 
110.0 80.0 40.0 200.0 
1.220 6,880 8.800 1,850 
99.0 155.0 67:5 100.0 
106 дер. Е. 127 дег. Е. -- 92 Дек. Е. 
199 deg. Е. 160 дег. Е. 130 дег. Е. 134 deg. Е. 
3,710 13,250 22,400 3,213 
* t 2.500 468 
86.0 88.0 88-0 90-0 


е Fan driven by geared turbine and all exhaust steam utilised by feed-heater to raise initial feed to 199 deg. Е. 
+ Fans driven by geared turbines aud all exhaust utilised by feed-heater to raise initial teed to 169 deg. Е. 


fire. Beyond this zone, the evaporation per unit of 
heating surface falls rapidly and in general practice the 
economiser or air-heater or both, employed, deal 
with the “tail” of the gases. The fundamental 
difference in the case of low-grade gases can ђе clearly 
understood from Stefan’s law, which states that heat 
absorption by radiation varies as the fourth power of 
the absolute temperature of the heating medium. 
When the radiant heating effect is small, all attention 
must be focussed on obtaining the best possible heat- 
interchange results by actual conduction. To enable 
the water-tube boiler to cope with these altered cir- 
cumstances when dealing with low-grade gases, it was 
therefore necessary to place the tubes closer together, 
particularly towards the back of the boiler, and so to 
break up the gas-stream. The disadvantages of this 
arrangement were twofold; it involved a heavy 
increase of draught drop through the boiler, and it 
interfered with tube-cleaning on the gas side of the 
heating surface. The first of these disadvantages 
unfortunately led to further trouble from air infiltration 
through the casing, adding to the volume to be handled 
by the induced draught equipment, and also cooling the 
gases en route through the boiler. The great advantage 
possessed by the fire-tube boiler in dealing with waste- 
heat problems involving low-temperature gases is 
readily realised, and a period of detailed investigation 
on locomotive boilers was of assistance to the author. 
The water-tube boiler has a definite field for waste-heat 
recovery practice when the gases approach fuel-firing 


в Paper real before the Institution of Mechanical 
Engineers, on February 18, 1928, Abridged. Ме герге 
that through an oversight the name of Major Gregson, аз 
the author, was not given on page 241 ante, when we 
reproduced the first section of this раргг.— Ер. E. 


equipment. 


or retorts. 
as complete carbonisation units, operating опа“ blow ” 
and “тип” sequence, the boiler operates under pres- 
sure, its resistance being superimposed on the plant- 
circuit, and success in these cases depends largely on 
burning adequately the products of the ‘ blow ” 
period. Although easily burnt when liberated directly 
to the atmosphere, these are far less combustible when 
confined in a flue, as the carbon monoxide often 
passes in а stream-line through the boiler unburnt. 
The inlet chambers of such boilers must be of special 
design, with auxiliary secondary-air blast and mixing 
arrangements to effect complete combustion at the 
correct period. Again, the intermittent nature of 
the steam-making period and the varied steam demand 
of the plant and its auxiliaries, calls for adequate water 
and steam space, otherwise cyclic priming and heavy 
variations in steam pressure occur. 

Waste-heat boilers on internal-combustion engines 
have one feature in common with the last-mentioned 
class of boiler, i.e., they operate under pressure, in this 
instance superimposed on the engine circuit. Owing, 
however, to the rapid cooling of the gases passing 
through the boiler, with a resultant rapid fall in velocity, 
the back pressure set up by a suitably designed boiler 
is invariably less than occurs in the standard silencer. 
This rapid reduction in gas volume makes the waste-heat 
boiler a very effective substitute for the silencer. Asa 
general rule, comparatively heavy back pressures are 
permissible in internal-combustion engines; a perusal 
of the Reports of the Marine Oil-Engine Trials Com- 
mittee demonstrates this point. Hence а closely-spaced 
water-tube or thimble-tube boiler can, under these 


the 


steam requirements at sea, but heavy port steaming, 
owing to the cargo pumps and tank heating; these 
services require comparatively large oil-fired boilers, 
so that for sea services a straight waste-heat boiler 


The last is particularly important where 
very accurate adjustment is required on the furnaces 


(е) On water-gas and similar plants, such 


conditions of service, be very effective, as good contact- 
heating is not prejudiced by high resistance to gas-flows. 


The question of auxiliary firing occasionally arises 


in connection with waste-heat recovery schemes. 
With a fuel-fired design of boiler, this is readily arranged 
for the full rating on a heating-surface basis, and even 
on a boiler designed purely for waste heat recovery, 
alternative firing, producing an evaporation figure 
equivalent to the output on waste heat, can readily 
be applied. 
unsuited for heavy fuel firing with correspondingly 
high increases in evaporation per unit of heating surface, 
on account of the ease with which it could be over- 
forced. Undoubtedly the simplest and best arrangement, 
especially in a large works, is to install an auxiliar 

boiler, or set of boilers, designed for solid-fuel firing, 
and, by keeping the two sections entirely separate, to 
get the best all-round results. 
motor-ship, there is nowadays a tendency to fit one 
boiler only for sea and port work, especially where 
steam is not essential to main engine-room requirements. 
As it is only necessary to reproduce normal waste-heat 
evaporations when such boilers are fired with oil, the 
problem becomes a simple one. 


Such a boiler, however, is inherently 


Од certain types of 


The marine field appears to subdivide itself into 
following three groups :—{1) Tankers.—Small 


with perhaps one of the other boilers under light 


TABLE IX.—Test Results from Waste-Heat Recovery 
Plant on Steel- Melting Furnaces. 


1. Works Frolingzham Tron 


aud Steel Com- 


ee 4. 


Partington Steel 
and Iron Com- 


pany pany. 
2. Туре of furnaces | Two Talbot fur- | 55-60-ton Open- 
under test nace3 hearth furnace. 
3. Total weekly capa- 2,600 690 
city, tons 
4. Total steel per 16-2 4.6 
hour, ton; “ 
5. Coal in producers 67 27k 
б Бара арени, 
, orific value of 12,600 2 
coal, B.Th.U. N 
per 10. 
7. Coal per ton of 4-125 6 
steel. cwt. 
9. Total heating sur- 13,630 4,175 
face, sy. ft. 
10. Mean inlet tem- 670 deg. С. 540 дер. С 
perature = Ті | 
11. Mean outiet tem- 212 deg. C. 20 deg. C 
perature = То | 
12. Mean CO2, рог 9-4 8.5 
cent. 
19. Excess air, per 150 188 
cent. 
14. Steam — pressure, 93 10 
Ib. per sq. in. 
16. Feed temperature 200 dey. Е. 125 дед. Е. 
17. Superheat Ms — 55 deg. Е. 
2). Steam per hour 31,000 8,900 
from апа at 
212 deg. F., lb. 
22. Steam per hour 2,135 1,930 
fron and at 
212 deg. Е. per 
ton ot steel, lb. 
24. Equivalent ot (22 2:1 1:92 
аз coal at 9 lb. 
_ per Ib., ewt. 
25. Net cval consump- 5.023 4-08 
tion per ton of 
steel, ewt. 
20. Percentage saving 51 32 
27. Extraction eitici- 91 87 
епсу 
Ti — T? 
тт. х 100, 
per cent. 
29. Steam equivalent 1,810 832 


of fau power, Ib. 


firing is sufficient. (2) Passenger Ships.—Steam is 
required almost entirely for heating services, as all 
power is electrical; either a combination boiler meets 
the case, or а straight waste-heat unit with a small 
donkey boiler as standby and for port services. The 
latter arrangement is very convenient, as it enables 
the waste-heat boiler to be out of action in port when 
the engines are being adjusted or overhauled. (3) Cargo 
Ships.—The sea-going conditions in this case аге 
similar to those in (1), and requirements vary 
widely. Оп ships making frequent calls, the all-electric 
deck equipment, with its high efficiency, compensates 
for higher capital cost, while on ships making long 
trips without intermittent calls, present practice appears 
still to call for steam deck-machinery. With all- 
electric auxiliaries, the best use for the waste-heat 
steam would appear to Ба to operate a steam-driven 
generator in parallel with the oil-engine-driven gene 
rator; heating steam could then be bled from tho 
steam generator, or the exhaust used for heating 
purposes. Alternatively, the steam could be concen: 
trated on the supercharger, where fitted. ; 
Mention may be made of the possibilities of getting 
а return from the cylinder jackets, as an adjunct {0 
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the waste-heat boilers. The high efficiency of the 
still cycle depends оп this item. With the 
ordinary oil-engine the water leaving the jackets is of 
little use, on account of Ше hot-well supply already 
available for the boiler from the condenser and the 
fact that sea-water cooling is common practice within 
the present temperature limits which are worked to. 
Typical. Performance Figures.—Table VIII sets forth 
some test figures obtained by the actual operating staff 
under ordinary working conditions on various types of 
gas-retort settings. Table IX gives test figures on 
typical steel-melting furnaces and Table X refers 
to а motor-ship. As a rule it is much easier to obtain 
full test figures on gas plants, as the retort-house is a 
self-contained unit, and it is therefore possible to 
isolate the feed-water, fuel to producers, «с. In the 
case of steel plant, special arrangements have to be 
made for individual tests, as the feed system is common 
to other parts of the plant, and producers are arranged 
in one large battery feeding various types of furnaccs. 


Some POSSIBILITIES оғ Waste НЕАТ RECOVERY. 


Steel. Plants.—Where the whole of the steel plant is 
collected in one unit, the ideal of the “ sclf-supporting 
works" is readily attainable; that is to say, by 
proper waste heat recovery together with full utilisa- 
tion of surplus coke-oven and blast.furnace gas, the 
works can operate on the coal used in the coke ovens 
only. Even the producer coal and resultant gas is 
replaced by an equivalent gas consisting of mixed 
blast-furnace and coke-oven gas. The result is that 
the net coal consumption per ton of finished steel Фл 
be reduced in certain cases from about 65 cwt. to 


TABLE X.— Test Results from Waste-Heat Boiler on 
M. V. “ Woensdrecht " (Messrs. Van Ommeren). 


Single-screw tanker fitted with M.A.N. four-stroke 
engine.) 
. Average engine, s.h.p. ... 1,850. 
. Oil per s. h. p.-hour 180 grammes = 0-4 Ib. 
. Calorific value of oil 18,000 B.Th.Us. net per 
lb. 


wty — 


4. Inlet temperature to 806 deg. Е. (430 deg. C.), 
boiler taken by thermoineter. 
5. Outlet temperature from 437 deg. Е. (225 deg. С.), 
boiler taken by thermometer. 


6. Steam pressure, 120 lb. to 
135 lb. per square inch 

7. Steam temperature 

8. Mean CO, in exhaust 

9. Excess air m Жез 

0. Steam рег hour from and 


1274 lb. per square inch. 


316 deg. F. (175 deg. C.). 
7} per cent. 
100 per cent. (approx.). 


l 1,860 1b. 
at 212 deg. F. 
1]. Steam per brake horse- 1 Ib. 


power-hour 
?. Heating surface of boiler 


| 130 ва. ft. 
16, Services carried by boiler 


Steering gear. 15 kw. 
dynamo,  general-ser- 
vice-pumps. 


approximately 32 cwt. Taking a figure of 35 cwt. to 
allow a margin and to include small outside services, 
the saving of 30 cwt. at 124. 6d. per ton means ап 
economy on fuel alone of nearly 19s. per ton of finished 
steel. This fuel saving is accompanicd by considerably 
reduced labour and handling charges. On a steel plant 
making 200,000 tons of steel per annum а saving of 
190,0001. on fuel alone constitutes а very big item. 
Carbonising Plants.—Practice has shown that the 
normal gas-works can meet the whole of its power and 
process requirements by means of waste-heat steam, 
and in this instance it must be remembered that com- 
paratively small power units, with consequent low 
etticiencies, are involved. In the author’s opinion, the 
electricity supply and the gas works in every town 
should be interlinked and under one control, such an 
arrangement having many advantages. The general 
scheme would be to use all coke breeze, and any other 
coke not required for sale, in high-pressure boilers ; 
Waste heat recovery would be employed at medium 
pressures (to obtain the best quantitative results), and 
the steam from the two sources would be combined in 
miXed-pressure turbines, or alternatively & system of 
gh- and medium-pressure turbines, bleeding low- 
Pressure process steam. All works services would, of 
course, be electrified, Тһе gas-works of Great Britain 
inca some 16,000,000 tons of coal per annum. 
Assuming that this coal uses 14 per cent. of its weight 
5 ж for carbonisation, the total annual consumption 
1 5 Е is 2,240,000 tons. With settings properly 
105 P for waste heat recovery, 4 tons of steam per 
EE e would be an average figure to represent 
еби се vertical retort practice and modern re- 
2 у 00 e horizontal retort practice, "Therefore, nearly 
2 са tons of steam would be available. Before the 
өр of waste-heat recovery practice gas-works 
at о generated from coke breeze at, sav, 6 tona 
л йы per ton of breeze. Therefore, waste heat 
е ту adopted throughout our home works would 
Present 1,500.000 of coke breeze saved for other 


Purposes, At 108, is is equivale 
750,000, per ton, this is equivalent to 


In deali 


plants, и with both steel plants апа carbonising 


subject of waste heat recovery is, of course, 
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closely interlinked with the complementary subject of 
the effective utilisation of the steam. Low-pressure 
steam from turbines for process work, steam-accumula- 
tors to balance supply and demand, and the elimination 
of small isolated heat-engines as prime movers, are 
among a number of salicnt features in this aspect of 
the subject. 

An important problem in connection with waste 
heat recovery from the technical point of view, is that 
associated with steam generation in two stages. The 
advent of the big-unit boiler fired with pulverised fuel 
and generating steam at a high initial pressure would 
appear to be best met by two-stage steam generation. 
The main boiler would be a high-pressure water-tube 
unit, designed chiefly for radiant-heat absorption, 
and would be followed by a secondary boiler of waste- 
heat design, operating at low pressure. The steam 
from this would be used for feed heaters, evaporators, 
degasifiers, &c., and any surplus would be used in the 
low-pressure stages of the turbines. The superheater 
would be interposed between the two boiler sections. 
Such an arrangement appears to eliminate many of 
the complications at present associated with large- 
output high-pressure units, and incidentally provides 
(in the low-pressure boiler section) a potential method 
of thermal storage. 

Waste heat recovery represents one of the cheapest 
forms of power generation, its only near compctitor 
on the basis of overall cost being low-grade fuel used at 
its point of origin, i. e., with no added transport charges. 
Owing to expensive head works, &c., water power 
in this country is much more expensive; further, as 
waste heat occurs in the manufacturing districts where 
power is most required, transmission costs are less than 
in the case of water power. | 

If engineers responsible for the design, construction 
and operation of the heat-using apparatus mentioned, 
will appreciate the extent to which heat otherwise 
wasted can be returned to the credit side of the 
balance sheet, they will take adequate steps to utilise 
it after it has fulfilled its primary function, and they 
will also endeavour to lower the percentage of heat 
lost through other channels which do not admit of 
effective recovery. 


THE DEVELOPMENT OF EAST 
AFRICAN DEPENDENCIES. 


WiTruIN the British Empire there are countries in 
almost every stage of development, ranging from the 
Motherland to the most recent acquisitions—territories, 
it may be, that have only in the last few years received 
the benefit of consideration by the colonisers, of which 
our гасе has been so productive. Such а combination 
makes for future, as well as present, strength. Тһе 
resources of the older regions and the experience and 
abilities of men who inhabit them are available 
to lay the foundations of the ultimate prosperity of 
lands, in which no, or practically no, attempt has 
previously been made to utilise their resources. This 
condition ensures the future vitality of even the 
youngest members, in the sense of development, of 
the British Empire. For an example of what is 
being done amongst the colonies and protectorates, 
with this ultimate aim, no better case could be taken 
than the series of East African Dependencies. 
A recently-issued publication of the Department of 
Overseas Trade furnishes information which is very 
valuable for the purpose. It is entitled “ Report on 
the Trade and Commerce of East Africa, 1926-1927,” 
was prepared by Mr. C. Kemp, the Deputy Trade 
Commissioner, at Nairobi, and is sold by His Majesty’s 
Stationery Office at 28. net. East Africa, in the sense 
in which the term is used in this Report, comprises 
the Uganda Protectorate, Kenya Colony and Protec- 
torate, Zanzibar, Tanganyika Territory, Nyasaland 
and Northern Rhodesia. 

Transport is the first consideration in economic 
development. Of the railways in the region mention 
may first be made of the Kenya and Uganda Railway. 
Some new branches were opened to traffic during the 
period covered by the Report, such as that from 
Solai to Kitale and part of the line under construction 
from Thika to Nyeri. Owing to а contraction of 
import traffic to Uganda and smaller cotton exports, 
& fall of earnings was anticipated for 1927, and, there. 
fore, а slackening off in new construction was decided 
upon. Surveys were continued for projected branches; 
One very important feature of the present activity 
is the approaching completion of the Tabora-Mwanza 
line, which will afford а connecting link between the 
railway systems of Kenya, Uganda and Tanganyika. 
A survey party has beenengaged for some time on the 
consideration of a possible connection between Northern 
Rhodesia and Tanganyika. The trade of Nvasaland 
suffers the handicap of the Trans-Zambesia Railway 
guarantee and annuity loans, which form the greatest 
item in the debt of the Protectorate. The Imperial 
Government makes the payment of the bulk of the 
annual charges, but these are added to the capital 
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liabilities of the Protectorate and now amount to 
600,000. А report has been prepared on Ше Zambesi 
bridge question, but it is still under consideration, 
and a survey has been undertaken of the whole subject 
of rail, road and water transport in Nyasaland. 
Steps are being taken to effect а united control of the 
railways serving Northern Rhodesia. Although a 
comprehensive scheme of road construction for the 
whole East Africa territory has been prepared in 
outline, it must be a long time before it can be put into 
complete execution, and, even then, first-class roads 
will not be common, because of their heavy cost. Тһе 
railways must therefore be regarded as the important 
factor in transport. 

At Mombasa & part of the new Kilindini Pier has 
been in use for а year and further work is in progress. 
Meports on the whole working of the port have been 
prepared and these include plans for the handling of 
coal. oil and general exports in bulk. А new lighterage 
wharf has been completed at Dar-es-Salaam and that 
at Zambesi is nearly finished, where also considerable 
land reclamation is in progress. Several additions 
have bcen made to the shipping services available. 

In considering the imports of interest to the engine- 
ering and associated industries, it is pleasing to note 
that Great Britain has regained some of the trade in 
iron and steel manufactures, which was lost to Germany 
through offers of long credit. In hardware and cutlery 
the British share of the trade has been more than 
maintained, again at the expense of Continental 
producers. А similar statement may be made regarding 
non-ferrous manufactures. Canada and the United 
States of America have secured an increased amount of 
the trade in agricultural implements, mainly through 
the import of tractors and the ploughs and appliances 
associated with them. "The complaint has been made 
that British manufacturers do not support their 
efficient sales organisations by making the small 
improvements in their standard productions, which the 
American firms do. These, it is claimed, are used to 
great competitive advantage. Cars, suited to meet the 
conditions of bad roads, are in demand, but in most 
cases those in favour are not of British origin. Two 
manufacturers in Great Britain are now represented 
and hopes are entertained that the future may show 
an increased trade in their productions. Tractors аге 
wanted, since the agricultural] industry is becoming 
more and more mechanised, and it is hoped that 
British manufacturers will not allow the market to be 
lost in the same way as the motor-car one. 

The productions of East Africa for export are mainly 
agricultural, but mineral resources are being worked. 
Cotton, mainly from Uganda, coffee, sisal, rubber, 
maize and oil seeds are the principal agricultural 
exports. Important progress has been made in North- 
ern Rhodesia, regarding mineral resources. Further 
indications of copper deposits have been found. 

The East African markets are getting over the 
difficulties of the overstocking of a few years ago 
and are settling down to steady business. It is very 
satisfactory to note the position that the Home Country 
has in the trade of these Dependencies, which although 
they are under British Administration must be main- 
tained as open areas and thus subject to апу 
competition, under treaty obligations. "They are, with 
little in the way of exception, in a fairly sound financial 
position and their production generally is increasing 
at а healthy rate. In all young countries the normal 
trade cycle is subject to intense fluctuation, while 
depressions and recoveries pass over more quickly than 
in lands which are more highly developed. East Africa 
cannot be an exception to this experience and the next 
year or two may confidently be expected to witness 
development work and economic progress of a highly 
satisfactory nature. | 


AUTOMATIC CONTROL ОЕ STEAM 
AND WATER TEMPERATURES. 


Есохому in the production of the steam used for 
process purposes is at least as important as in that 
employed for the production of power—a matter to 
which considerable attention is now being given by 
the manufacturers of both boilers and prime movers. 
Investigation has shown, too, that a long step in this 
direction can be made when a back- pressure turbine, 
working at the ordinary steam pressures and tempera- 
tures, is employed for generating the power that is 
required in such works as textile mills and tanneries, 
the exhaust steam from this machine being then led 
into the process steam mains. This method of opera- 
tion, attractive as it is in the abstract, is not without 
its practical problems. Working back from the processes, 
the installation will probably be во designed that the 
exhaust steam from the back.pressure turbine never 
exceeds that required in the various operations. 
As, however, there cannot always be a perfect balance 
between the power load and the amount of steam 
required for process work, it follows that some means 
must be adopted for making up the deficiency when 
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STEAM AND WATER TEMPERATURE-CONTROL APPARATUS. 


CONSTRUCTED BY MESSRS. THE CROSBY VALVE AND ENGINEERING COMPANY, LIMITED, ENGINEERS, LONDON. 
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| the load on the turbine, and therefore the quantity | pressure nor the temperature of the process steam apparatus which has been designed by the Crosby 
of steam exhausted, falls. The usual method for should vary much. Last, but not least, it is almost | Valve and Engineering Company, Limited, of 41, 

| meeting this requirement is to connect the high- essential that all the adjustments which may be|Foley-street, London, W.1, for this purpose. | 

| pressure live-steam range to the process mains through | necessary from time to time to meet these conditions, | Fig. | is a diagrammatic layout of an installation, 

| а reducing valve, and to make up Ше quantity in this should be effected automatically. Four very interest. | such as we have been discussing. Тһе exhaust steam 

| convenient, if not altogether economical, way. For | ing and closely related problems have, therefore, to be 


‘ from the turbine enters the system Шоц the exhaust 
| efficient working it is also desirable that neither the'solved. In the followingtarticle, we describe the] main, and flows downwards into the ottom of the 
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STEAM AND WATER TEMPERATURE-CONTROL APPARATUS. 


CONSTRUCTED BY MESSRS. THE CROSBY VALVE AND ENGINEERING COMPANY, LIMITED, ENGINEERS, LONDON. 
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exhaust, the pressure in the process mains will fall, | closes the relay regu 


— proni: in pressure will be communicated by a 
bow is connected to the process main at its 
2 эч the de-superheater, to the relay regulator in 
right-hand bottom corner, thus causing the regu- 
| ме заду аза the reducing valve and live steam to be 
: from the high-pressure main into the system. 
поета) val process-steam pressure is restored to its 
live value, the reverse operation takes place, and 
‘this steam is cut off by closing the reducing valve. In 
Way, constant pressure is maintained in the low- 
Pressure mains. 
adi орно of the process steam сап be 
г automatically by а thermostatic-control valve. 
4 а ты the temperature rises above а рге- 
vill evel an impulse from the thermostat 
upset the hydraulic balance in the pipe from it 
№ z ата relay regulator in the bottom left-hand | 
Нот та diagram. This relay regulator operates 
‘that z of water-supply valves through а camshaft, во 
2 ateris admitted through spray nozzles into the 
ae These valves are opened one after the 
, the number opened depending on the amount 
| perheating that is required. Іп order to 
an its the injection of water into the de-superheater, 
Мө proper admixture with the steam, the admission 
Lom of the former must be higher than the pro- 
| steam pressure. Тһе water is, therefore, usually 
feed as shown on the left of Fig. 1, from the boiler- 
.oth mains through a suitable reducing valve. Оп the 
er hand, as the temperature falls, the thermostat 
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lator, thus closing the cam-operated 
valves in turn and shutting off the supply of water to 
the de-superheater. Any risk of a dangerous rise in 
pressure in the water mains is guarded against by 
a relief valve and a back-pressure valve. Ап alter- 
native water supply for operating the relay gear can 
be taken from an overhead tank, the head of which 
is 50 ft., through a special valve. The object of the 
remainder of the devices shown on this drawing is self- 
explanatory, and need not be further discussed. 

The reducing valve and its relay regulator for 
stepping down the live-steam pressure to the pressure 
in the process mains have already been described in 
our columns*, but it may be recalled that the first 
consists of a balanced valve, which is opened or closed 
by a chain from an external control system known as 
the relay regulator. All the control mechanism is 
free from contact with the steam, and there is thus no 
fear of the valve sticking. Іп the middle of the main 
valve there is a pilot valve, through which communica- 
tion is established between the low-pressure side of the 
reducing valve and the space above the balanced piston. 
When the main valve is closed, this pilot valve is shut, 
the high pressure keeping the former tightly closed so 
that there is по banking-up. Тһе first movement of 
the valve lever opens the pilot valve, thus reducing the 


pressure above the balance piston to that in the low- 


pressure main. 
js easily opened. 


* Seo ENGINEERING, vol. cxx, page 655 (1925). 


The valve then becomes balanced and | 
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The regulator consists essentially of а piston, to each 
side of which water can be admitted to give the move- 
ment necessary for closing and opening the reducing 
valve. Underneath the cylinder, in which this piston 
moves, із а chamber the diaphragm in which is exposed 
to the process-steam pressure. Alterations in this pres- 
sure are communicated by means of the diaphragm and 
a knife-edge, to a weighted lever and thence by rods to 
the water-valve system, so that water is admitted to 
one side of the cylinder and escapes from the other. 
In this way, the pressure in the process main can be 
used to control the opening of the reducing valve, 
and thus the amount of high-pressure steam ad- 
mitted. 

Тће devices used for temperature control are shown 
in the drawings, Figs. 2 and 3. The principle of 
the valve illustrated is the same as that in Fig. 1, 
though it is used for a slightly different purpose. 
This equipment forms part of an installation at а 
large electricity works, where the boiler-feed water is 
heated in two stages, the second-stage heater being 
supplied with steam bled from the main turbines. The 
first-stage heater receives exhaust steam from the 
auxiliary plant, and the feed water from it is then 
led into the second-stage heater, where it is raised to 
a temperature of 210 deg. F. It is obvious that the 
maintenance of this temperature is important, and 
the thermostatic-control devices, shown in Fig. 3, 
have been provided for this purpose. From what 
has been said it will be gathered that the feed 
water is raised to a certain temperature in the first- 
stage heater, the exact figure depending upon the 
amount of steam being exhausted from the auxiliaries 
and the feed-water demand. Тһе amount of heat that 
has to be added in the second-stage heater to give а 
constant outlet temperature, therefore, varies, and the 
control of this quantity is effected by the thermostatic 
device shown in Fig. 3; a photograph of a somewhat 
similar device, applied to а size cooker, is reproduced 
in Fig. 4. 

Тће device is inserted in the outlet feed pipe to the 
boilers, and consists essentially of a seamless metal 
tube filled with a volatile liquid, which vaporises at a 
definite temperature. Тһе actual liquid used depends, 
of course, on the temperature range which is being 
dealt with. Тһе vapour pressure in the thermostat 
tube is communicated to the metal bellows, shown in 
Fig. 3, and the bellows actuate a valve controlling the 
supply of water under pressure to the space above the 
diaphragm in Fig. 2. The movement of the diaphragm 
is communicated through a system of levers to a pilot 
valve, which, in turn, controls the movement of the 
main valve, as will be clear from Fig. 2. Тһе thermo- 
stat tube is usually designed to give a total tempera- 
ture range of 40 deg. 

Temperature control is equally important when 
the process steam is being used as when it is being 
produced, and it would be easy to adduce many 
examples of the truth of this statement, by reference, 
among others, to the textile and tanning industries. 
We may mention, for instance, а process in the latter 
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industry, which is also of interest to engineers, i. e., 
the dressing of leather belts. Fig. 6 shows а diagram of 
the dressing vat, through which the belt is passed under 
rollers. To secure satisfactory results, the temperature 
of the liquor in this vat must be maintained constant. 
This is effected by a thermostat, which controls the 
quantity of steam admitted through the vertical pipe. 

Again, in connection with internal- combustion engines, 
it is important, from the thermal efficiency standpoint, 
that the temperature of the cooling water should be 
maintained at а high and uniform temperature. This 
can be effected, as shown іп Fig. 5, by including А 
thermostatie regulator in the outlet connection from the 
cylinder jacket and arranging that this regulator shall 
control the amount of water that is by-passed to the 
inlet side. This arrangement is of particular use on 
crude-oil engines when the space available is limited 
and the temperature is likely to rise higher than is 
desirable if left uncontrolled. Circulating pumps can 
also be controlled thermostatically ina similar manner. 

The same system of control can be used with advan- 
tage when hot and cold water have to be mixed, as is 
usual in public baths and washhouses, and in the paper, 
sugar and textile industries. In such cases, the general 
supply of hot water may be maintained at tempera- 
tures varying from 140 deg. F. to 212 deg. F. Much 
lower temperatures may, however, be required for 
washing water, soaking tanks, &c., and the control of 
these may be effected by the Sylphon water mixer, à 
sectional photograph of which is reproduced in Fig. 7. 
In this apparatus, the water is delivered into the mix- 
ing chamber through two double-seated valves А. 
One of these valves admits the hot and the other the 
cold water, the first being direct and the second 
reverse acting, so that as one opens the other 
closes, and vice versa. These valves are connected to 
one end of а common rocker B, the other end of 
which is connected to the thermostat С, which is 
immersed in the hot water. The rocker is pivoted 
in the middle. Both the hot and cold water pass into 
the mixer D through an orifice which is provided 
with comb-like teeth, and are then thoroughly mixed. 
This is important to prevent stratification, and is 
essential to the success of the process. By the time 
the water reaches the thermostat, the mixture is 
complete, the final temperature, of course, depending 
on the proportions of hot and cold water. If the 
temperature of the water at the outlet E tends to 
rise above а predetermined figure, the thermostat 
expands, closes the valve controlling the hot-water 
supply, and opens that controlling the cold-water 
supply, thus lowering the temperature of the mixed 
water. The reverse action takes place should the 
temperature of the water delivered begin to fall. In 
actual operation, however, the tendency is for the 
valves to assume а fixed position, so that the exact 
amounts of cold and hot water necessary to keep the 
water delivered at the desired temperature are supplied. 
An important feature is that if the cold-water supply 
fails, the hot-water valve is closed, so that the delivery 
temperature cannot rise to а dangerous extent. It is 
desirable that strainers should be placed in both the 
hot and cold-water pipes, ав the presence of dirt or 
scale would harmfully affect the operation of the 
valves. The same principle can be employed when the 
necessary hot water is obtained by mixing steam and 
cold water, and the method of operation, in this case, 
is во similar that it is not necessary to go into details. 
The layout of such a system is shown in Fig. 8, the 
details of the mixing chamber being given in Fig. 9. 

As showing the wide range of applications to which 
devices of this sort may be put, we may mention the 
milk boilers which are largely used in restaurants. It 
has been found, as the result of culinary research, that 
the flavour of coffee is best if the milk mixed with it 
is at & temperature of 130 deg. А large firm of 
caterers have, therefore, ordered a number of steam- 
heated milk boilers, the supply of heat to which is 
controlled by a thermostat contained in a central 
column. This column is, of course, normally surrounded 
by the milk that is being heated. 

Finally, it may be mentioned that the same devices 
may be employed for the control of low temperatures, 
the thermostat being placed, for instance, in a refriger- 
ating chamber and the valve it controls in the brine line. 


Тнк PANAMA CaNar.—According to a recent issue of 
the Panama Canal Record, both the total number of 
commercial transits and the aggregate tolls collection 
created new record figures during the year ending 
December 31, 1927. The commercial transits, totalling 
6,085, exceed by 610 the previous record of 5,475 transits 
during the fiscal year ending June 30, 1927, and the 
tolls exceed by 1,940.059.40 dols. the previous record of 
24,290,963.54 dols. collected during the fiscal year ending 
June 30, 1924. It is of interest to note the total figures 
for the number of transits and tolls collected during the 
three calendar years 1925, 1026 and 1927, re-pectively. 
which were as follows :—4, 774 transits and 21,380,759. 70 
dols., 5,420 transits and 23,901,540.04 dols. and 6,085 
transits and 26,231,022.94 dols. 
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conditions. It may—or may not—be remembered that 
the millilitre is the unit intended to be used in future 
instead of the cubic centimetre, and is already adopted 
for that purpose extensively in the United States and 
elsewhere. It was recommended in March, 1924, by 
a Joint Committee set up at the National Physical 
Laboratory for the standardisation of scientific glass- 
ware. On the present accepted definition of the litre 
as the volume of a kilogramme of the water at the 
temperature of its maximum density and under normal 
atmospheric pressure, the cubic centimetre is equal to 
the millilitre within the limits of experimental error 
and scientific tolerance. It has been usual, however, 
in accordance with Mohr’s original proposal, to adjust 
the standard litre flask at 17-5 deg. C., or alternatively 
at 60 deg. F., and, if 1,000 с.с. is taken to be the volume 
of the litre flask so defined, is equal to 1,002 millilitres. 
For observations of the precision practicable and suffi- 
cient in the present investigation these distinctions are, 
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THE REACTIVITY OF COKE. 


Ix the practice of blast-furnace and other processes 
into which coke enters it has always been known that 
cokes differ widely in their efficiency, and many 
attempts have been made to define the properties which 
distinguish good coke from bad. Тһе importance of 
such а definition to the metallurgical industry is 
obvious, but unfortunately во is the difficulty of making 
one. The temperature at which the coke is used, the 
proportions of the furnace, the composition of the other 
elements of the burden, the velocity of the blast, the 
ratio of the quantity of air to that of the coke, and 
possibly even the structure of the coke itself, all have 
& bearing on the result, and unfortunately up till now 
very little has been known of the relation of these 
factors to each other or of the way in which they influ- 
ence the behaviour of the coke. Among the processes 
into which coke enters in metallurgical operations, its 
combustion in the oxygen of air and the subsequent 
reduction of the carbon dioxide so formed are evidently 
factors of the first importance, and an investigation is 
in progress at the Fuel Research Station of the Depart- 
ment of Scientific and Industrial Research on the 
latter function of coke, which is known as its reactivity. 
This investigation is being carried out in co-operation 
with the Fuel Economy Committee of the National 
Federation of Iron and Steel Manufacturers, and а 
preliminary report* by Dr. J. H. Jones, Dr. J. G. King 
and Mr. F. S. Sinnott has now been published, des- 
cribing a standardised method for determining the 
comparative values of the reactivity of coke. 

The report is of importance not only for such results 
as have bcen obtained, but also because it has laid down 
standard conditions which, although arbitrary, have 
been found to give fairly concordant results, and its 
adoption for the time being will make observations in 
these and future investigations comparable with each 
other. "The reactivity itself is defined as the number of 
millilitres of carbon monoxide formed from а hundred 
millilitres of carbon dioxide under these standard 


of course, inappreciable. 

The conditions finally adopted provided a horizontal 
" column " of coke in a reaction tube 7:5 cm. lony, 
made of clear silica, and placed in an electric resistance 


furnace giving & uniform temperature of 950 deg. C. 


over а length of 8 cm. "The size of the coke was such 
that all passed through а 10-mesh and all remained on a 
20-mesh I. M. M. screen. The volume of carbon dioxide 
passed for each determination was 100 millilitres, passed 
at the rate of 5 millilitres per minute. Before this deter- 
mination is made the coke is heated to а temperature of 
950 deg. C. in a current of nitrogen, the process taking 
one hour and using about 1,000 millilitres of nitrogen, 
and is thenceforward maintained at that temperature. 
After the lapse of an hour, 100 millilitres of carbon 
dioxide is passed at the standard rate and the reactivity 
is then measured by the result of passing а second 
100 millilitres of carbon dioxide. The preliminary 
treatment removes a substantial part of the volatile 
matter in the coke. Considerable variations are found 
in the reactivity as the passage of carbon dioxide con- 
tinues, but for any samples of coke there appear to be 
three stages at which the reactivity is definite for the 
time being. Its values at these stages are denoted 
in the report, respectively, as reactivities I, П and III. 
Reactivity І is the first value obtained as above des- 
cribed, and represents as nearly as possible the initial 
value of the sample, subject to whatever effect may 
have been produced by the removal of most of the 
volatile matter in the stream of nitrogen. It is, 
however, only a transient value, as it falls continuousl 
on the continued passage of carbon dioxide, but after 
this passage has gone on for some time, varying with 
the coke, it reaches a value sensibly constant over 
several determinations, which value is the reactivity 
ПІ. If the passage of carbon dioxide is postponed 
and the passage of nitrogen prolonged for various 
periods, the reactivity values, taken at different times on 
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identical samples exposed to the flow of nitrogen for 
various periods, fall continuously, and finally reach a 
value which remains constant, and is the reactivity II. 
The same value can also be obtained by prolonged 
heating of the coke at the same temperature in а 
vacuum of the order of ] mm. of mercury. 

Тһе conditions of experiment are found to be аррћс- 
able to а considerable range of materials, and not to 
be unduly sensitive to small variations. "The equili- 
brium of carbon and its two oxides at 950 deg. C. 
fixes the maximum reactivity value at 197:4, and with 
individual samples it was found that the values 
obtained ranged from 192 for active charcoal, through 
178 for а low-temperature briquette, down to 43 for a 
beehive coke and 30 for its glazed skin. A series of 
experiments intended to ascertain how closely resulta 
would be repeated in determinations made on separate 
samples of the same material, gave figures which, con- 
sidered as percentages, showed maximum differences 
of from about 2 to 8 рег cent., with variations of the 
maximum from the mean of each series from about 
1 to 3 per cent., and of the mean differences from the 
mean values of each series of from about 1 to 2 per 
cent. During the investigation, it has been found 
generally that the changes in reactivity in cokes of 
which the initial figure is low, are relatively small, 
while with those of higher initial reactivity the decrease 
may become apparent even while the first 100 ml. 
of carbon dioxide is being passed. In experimenta 
made for the purpose, it was ascertained that the 
method was not unduly sensitive to small changes made 
in either the rate of passage of carbon dioxide, the 
length of the reaction tube filled with coke, or fineness 
of particles, but that considerable accuracy is required 
in the furnace control, as with metallurgical coke an 
error of 1 deg. C. makes a difference of 1 ml. in the 
carbon monoxide obtained. 16 was not found practic- 
able to obtain carbon dioxide and nitrogen chemically 
pure, and some care seems to have been required in the 
control of impurities. | 

Ав a general result, it appears that the ability of 
coke to reduce carbon dioxide in the conditions of the 
experiments, falls with the continued passage of the gas 
for а period of the order of some hours to a limit at 
which it remains constant for the time being, though 
further passage will subsequently start the fall again. 
At the same temperature, а similar result can be 
obtained by the continued passage of nitrogen, or by 
applying а vacuum. "These phenomena, indeed, were 
not invariable. In particular, instances occurred when, 
on а determination being interrupted and the coke 
allowed to cool down overnight in an atmosphere of nitro- 
gen, & considerable, though transitory, increase of re- 
activity was found on starting up again in the morning. 
With one coke, too, the passage of nitrogen to remove 
volatile matter was followed by в temporary increase 
of reactivity. In all, some thirty cokes were examined, 
and, as а whole, the results seemed to indicate, in the 
metallurgical cokes, some sort of inverse relation 
between high reactivity and value in the blast-furnace, 
whether measured by general experience of the 
coking, ог by the “shatter” test. The decreases in 
reactivity varied from a small amount up to as much 
as 50 per cent. Some experiments are in progress on 
the effect of depositing carbon within the pores of the 
coke by passing hydrocarbon gases over it. Results 
obtained with methane showed that the passage of 
1 litre in an hour reduced the reactivity value of the 
coke to that of reactivity III, as previously determined 
on the coke in question. Further passage of methane 
produced a black deposit without altering the reactivity. 


LAUNCH OF THE 5.5. “ Deg-Wuy.’’—Messrs. Napier 
and Miller, Limited, Old Kilpatrick, launched the double- 
ended screw ferry steamer Dee-Why on December 28, 
last. The principal dimensions of the vessel are: 
length 220 ft., breadth 35 ft. 11 in., and depth to 
main deck 15 ft. 6 in. She is the first of two 
sister ships for the Port Jackson and Manly Steam- 
ship Company, Limited, and is intended for their 
service between Sydney and Manly. Accommodation 18 
provided for 2,000 passengers. The engines, which are 
of the four-crank, triple-expansion type, balanced on Ше 
Yarrow-Schlick-Tweedy system, will be supplied by 
Messrs. D. and W. Henderson and Company, Limited, 
Glasgow, and are designed to give the vessel а speed of 


17 knots. The boilers are arranged to burn either coal or 
oil fuel. 


STANDARD SPECIFICATIONS FOR MALLEABLE-IRON CAST- 
INGS.— The British Engineering Standards Association have 


y | just published two standard specifications for white and 


black-heart malleable iron castings, Nos. 309- and 310- 
1927, respectively. The principal clauses cover the рго- 
vision and sizo of the test bars, the mechanical tests, and 
the machining properties of the castings. No chemical 
composition is specified, as it is considered that the 
mechanical properties should be regarded as the 
main requirements, and the chemical composition d yn 
auxiliary check upon the suitability of the materi& > 
perform the duties required. Copies of these uh 
specifications may be obtained from the BE. S 
Publications Department, 28, Victoria-street, London, 
S. W. I., price 25. 2d. each, post free. 
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THE KINEMATICS OF THE ANDREAU 
DIFFERENTIAL-STROKE ENGINE. 


By S. J. Davies, M.Sc., M. L. Mech. E., and С. Е. 
PARKER. 


Тнв advantages of the Atkinson cycle from the 

int of view of thermal efficiency are well recog- 
nised, but the complicated mechanisms of the 
original Atkinson engine led to its relative failure in 
praetice, although about one thousand of these were 
actually put into service. The Andreau differential- 
stroke engine of the Citroón Gear Company,* 
working on this cycle, gives the extraordinarily 
low petrol consumption of 0-379 lb. per brake horse- 
power per hour, equivalent to an overall or brake 
thermal efficiency of about 36 per cent. Тһе mecha- 
nism of this engine is very ingenious, and, with the 


AB-Suction Stroke. 
BC-Compression Stroke. 
CD-Working Stroke. 
DA-Bxhaust Stroke. 
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very much higher duty that it is now possible 
to impose upon working parts, resulting from 
the recent general improvement in engineering 
Practice, this engine may well mark a distinct step 
forward in the practical efficiency of the petrol 
engine, It is of especial interest at the present 
time when, on the basis of fuel consumption, the 
petrol engine is being easily surpassed, even at 
fairly high speeds of revolution, by the heavy oil 
engine. These considerations led the writers to 
make an investigation into the kinematics of the 
type of mechanism used in the Citroén differential- 
stroke engine. 

Fig. 1, annexed, shows the mechanism diagram- 
matically, with the piston at the outer dead centre 
at the end of the working stroke, and gives the 
dimensions assumed in the calculations that follow. 
The path of the big end of the connecting rod is 
also drawn. 

These dimensions do not agree exactly with those 
of the Citrogn differential-stroke engine, but are 
those of a model built up merely to study the 
question on general lines. The first point consi- 
dered was that of the relative angular velocities 
between the big end of the connecting rod, and the 
upper and lower links actuating the two cranks, the 
speed of the engine being taken as 700 cycles per 
minute, corresponding with 1,400 r.p.m. on а 
normal four-stroke engine. Between the connecting 
rod and the upper link, the maximum value of the 
x I eu ыы A A RR E 


* See ENGINEERING, vol. exxiv, page 613. 


relative angular velocity was 120 radians per second, 
and the mean relative angular velocity 40 radians 
per second ; the corresponding figures for the bear- 
ing of the lower link at the big end were 90 and 40 
radians per second, respectively. With bearings 
of 2 in. diameter, the maximum rubbing speeds 
would be 600 and 450 ft. per minute for the upper 
and lower links respectively, while the mean rub- 
bing speed would be 200 ft. per minute in both cases. 

Figs. 2, 3 and 4 show, respectively, the curves 
of displacement, velocity, and acceleration of the 
piston. The base in all cases is the angular displace- 
ment of the upper crank, the zero value being that 
when the piston is on the inner dead centre at the 
end of the exhaust stroke; this position is also 
taken as zero for the curve of piston displacement. 
The first point to be noticed in Fig. 2 is the interval 
of time taken for the four strokes of the cycle. 
These intervals are practically equal for the suction, 
compression, and expansion strokes, equivalent to 
80 deg. of crank displacement, but the exhaust 
stroke requires an interval one and a half times as 
great, that is, 120 deg. of crank displacement. It 
will be seen from Fig. 1 that the lengths of the four 
strokes are, respectively, 68, 56, 128, and 140 mm., 
so that the mean piston speed during the expansion 
or working stroke is about twice that during the 
suction and compression strokes. Оп this account, 
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the heat loss to the cylinder walls during expansion 
should be relatively lower than in the normal four- 
stroke engine. 

It will be noticed, in Fig. 3, that, as would be 
expected, the piston speed is highest at a point 
in the expansion stroke, reaching the very high value 
of 38-5 ft. per second, or 2,310 ft. per minute. The 
obliquity of the connecting rod at this point was 
nearly the maximum for that side of the centre line, 
being about 16$ deg., which is approximately that 
of а normal engine with а connecting rod to crank 
ratio of 3:6. It is possible that the high piston 
speed, combined with the obliquity, may render 
piston lubrication more difficult than in a normal 
engine. The mean piston speed is about 15 ft. 
per second, that is, 900 ft. per minute. 

Fig. 4, the curve of piston acceleration, shows 
that the maximum acceleration also occurs during 
the working stroke; it reaches the extremely high 
value of 7,300 ft. per second? at the beginning of 
that stroke, in spite of the comparatively low speed 
of revolution. Тһе high inertia force required to 
produce this acceleration is opposed by the fluid 
pressure, which is also near its maximum value at 
this point. Thus the resulting force transmitted 
to the gudgeon pin bearing is correspondingly 
reduced. Тһе fact that the high value of the 
acceleration occurs when it does, renders it of less 
importance than the lesser acceleration, 4,500 ft. 
per second?, taking place at the beginning of the 
suction stroke where there is no counter pressure. 


From consideration of these curves it is obvious 
that the motion of the piston is complex, so that 
equations for its motion cannot readily be found. 
The displacement of the piston is the resultant 
of the two displacements from the upper and lower 
links respectively. These operate in opposite direc- 
tions at certain parts of the cycle. Further, in 
connection with the transmission of forces from 
the big end of the connecting rod to the two cranks, 
the upper and lower links generally make a сопејде- 
rable angle with the direction of the force in the 
connecting rod. Also, in various configurations, 
there must be opposing forces in the respective 
links, so that compression in one link is combined 
with tension in the other in order to be in equilibrium 
with the force at the big end. The actual forces 
in the links, therefore, which act on the respective 
cranks, will be considerably greater in magnitude 
than those in the connecting rod, and lead, in certain 
positions, to high loads on the crank-pins and crank- 
shaft bearings. Accounts of the performance of 
the Citroén differential-stroke engine in service will 
certainly be awaited with interest. 


THE TRAFFORD PARK WORKS OF 
MESSRS. METROPOLITAN-VICKERS 
ELECTRICAL COMPANY, LIMITED. 

(Continued from page 190.) 

AS we concluded our last article with a description 
of the tool stores, the tool room comes next in 
natural sequence. The main tool department 
occupies the central portion of the gallery of 
bay “С” in the machine shop. Ав will ђе 
realised from the illustrations already given of 
the elaborate tools used in the punching shop, 
which are made by the firm, the tool department 
is really a manufacturing one and is not merely 
confined to the rehabilitation of worn tools. In 
consequence, it is not surprising to find that it 
is not only of considerable extent, but contains 
a number of large machine tools. The floor 
measures 360 ft. by 47 ft., and for 48 ft. of the 
length there is an upper floor containing the office 
accommodation. The north end of the department 
contains a small store for tool steel with six power- 
driven hack saws for cutting the material on the 
spot to the exact length required, and then comes 
the main shop, a view of which, looking south, is 
given in Fig. 56, on page 278. The machine tools 
here seen, 105 in number, consist of surface, universal 
and other types of grinders, with lathes, planers, 
shapers, and so forth, a 5-ft. boring mill with 
grinding attachment, and some other special 
machines. NEA 

Three of these deserve more particular reference. 
The first that we may mention is а radial plano- 
grinding machine of which a photograph is repro- 
duced in Fig. 55, on page 278. Ав will be seen, the 
working head, permitting. of angular setting, is 
carried on a cantilever slide with vertical adjust- 
ment. Horizontal adjustment is provided in the 
usual manner.. The reciprocating table carries one 
end of а swinging arm with an auxiliary table 
to which the work is bolted. Profiles up to 10 ft. 
radius тау thus be formed either by a planing or 
grinding process. Ап example of the work done 
on this machine is shown in the foreground of 
the figure. This consista of а pair of punching 
dies for à segmental lamination. А chordal length 
of 2 ft. may be dealt with. Fig. 57, on page 279, 
shows one of the other two machines selected 
for special note, which are the ур-Богшр 
machines made by Messrs. the Société Genevoise, 
Limited, 95, Queen Victoria-street, London, E.C.4. 
The particular machine shown in the figure is 
size No. 6, and will handle work up to 51 in. 
by 40 in. by 333 in. Неге again, samples of the 
work done are shown exhibited near the machine 
in the first figure, it being understood that the 
holes drilled are not marked out previously, but 
that the machine is set by reading the appropriate 
co-ordinates directly from the drawing, the various 
motions being provided with micrometer screws 
and verniers which, after allowing for all sources 
of error, permit work to be turned out within 
а limit of accuracy of 0.0005 in.—that is, about 
one-hundredth of a millimetre. Of the two spindles 
with which the head is equipped the smaller will 
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Fic. 55. RADIAL-PLANO GRINDING MACHINE IN Тоог, Room. 


take drills from + in. to 1 in. in diameter, and has 
a range of 4 in. The larger, for drills above the 
last-mentioned size, has а range of 10 in. The 
average output is about 60 holes per eight-hour day 
The other jig borer is а smaller machine, size 
No. 3, with one spindle. 

Practically, the whole of the tools required in 
the works are made in the tool room, except small 
taps and drills, which are bought in. Besides the 
dies for the punching department, already referred 
to, and which may reach a diameter of 44 in., 
а large number of jigs is turned out by the tool 
room, and all cutters, drills, taps and dies are 
maintained in working condition. Тһе average 
number of separate job orders handled in this room 
is 300 per week. 

At the south end of the main tool room is the 
gauge room, а view of which is given in Fig. 58, 
on page 279. The office accommodation already 
mentioned is seen to the left of the figure, with 
& departmental tool store below it. The function 
of this room is, of course, the production, examina- 
tion, and maintenance of the whole of the gauges 
used throughout the works, and it is accordingly 
equipped with both machine tools and measuring 
apparatus. Тһе first include surface, universal and 
caliper grinders, and а drill press. Тһе heavier 
machining operations on new gauges are done in 
the tool room, the machines just mentioned being 
installed in the gauge room for the purpose of 
finishing the gauges to the required degree of 
accuracy. For making screw thread gauges there 
is а precision lathe fitted with а pitch adjustment 
device and having а guide screw tested by the 
National Physical Laboratory. The standards 
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include length standards also certified by this 
authority, and a set of Johansson type block 
gauges. This set comprises 60 blocks increasing 
in steps of 0-0001 in. from 0:2 in. to 0-2060 in., 
and a further series of 60 blocks decreasing in steps 
of 0-0001 in. from 0-2 in. to 0-1940 in., and marked 
— 0:0001 in., — 0:0002 in., «с. The system of 
marking is designed to reduce any possibility of 
error to a minimum, and may best be illustrated 
by an example. If, for instance, it is designed to 
check a caliper gauge 0:9375 in., with tolerances 
+ 0-0005 in., and — 0-0003 in., the operator selects 
a block that is marked 0-9375 in., but actually 
measures 0.7375 in., and uses this first with the 
0-2005 in. block, marked + 0:0005 in., and then 
with the 0-1997 in. block, marked — 0-0003 in. 
It will be seen that the marking on the blocks 
to be selected is identical with the marking on the 
gauge to be checked. Control of dimensions is 
maintained by comparisons made on a Pratt and 
Whitney 8-ft. measuring machine, and on a similar 
one of 20 ft. capacity of the firm's own construction. 
For standardisation of screw thread diameter gauges 
a Pitler measuring machine, fitted with a fluid 
indicator recording errors of 0-00005 in. is used 
for master gauges, other instruments being provided 
for measuring the working gauges. 

The gauges themselves, which include those for 
form, position, plug, caliper, and screw thread 
readings, comprise also a considerable number of 
special micrometers and testing pieces, as may be 
realised from the fact that the products which 
have to be gauged range from the delicate clockwork 
of & meter to the parts of the largest steam tur- 
bines. The gauge-room staff is responsible for the 


280 


systematic examination of all gauges, none of which 
are supposed to be out of the gauge room for а 
longer time than one week. Оп return, each gauge 
is examined for wear, and if this is found to exceed 
individual specified tolerances, the gauge is adjusted, 
if possible, or replaced. Ап interesting machine ів 
to be seen at the right hand of Fig. 58, on page 279. 
This is an apparatus developed and made by the 
firm for detecting inaccuracies in the teeth of double 
helical pinions, all of whiclt made by Messrs. Metro- 
politan-Vickers are measured by it, and it is also 
employed in the examination of worm and worm 
wheels for turbine governors; also, where import- 
ance justifies, for spur wheels. Ап illustrated 
account of this machine was given in vol. cxiv of 
ENGINEERING, page 410, but since that date, Messrs. 
Metropolitan-Vickers have compiled some interest- 
ing particulars.of the degree of accuracy that сап be 
obtained е good practice, particularly on gears cut 
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on the highest class of hobbing machine. Тһеве we 
give in the annexed table, the figures referring to 
either straight or helical spur wheels. 

There are three types given of permissible errors 
in pitch of gears for ordinary commercial conditions, 
which we show in the table just mentioned. These 
are (a) the permissible variation in pitch from tooth 
to tooth or adjacent teeth; (b) the permissible 
variation from the true pitch; (c) the total or 
cumulative error round the whole periphery of a 
geer wheel. To make the matter clearer we show, in 
Fig. 60, а complete set of readings taken from an 
actual pinion, the dimensions of which are given in 
Fig. 59. The readings denoted by a circle in Fig. 60 
are thoge by which the three permissible errors а, 0 
and c, mentioned above, are arrived at. The sum- 
mary of readings із. ав follows. From the left-hand 
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the pinion: (а), 8; (b), 8; (c), 10. Fig 61, below, 
shows, in graphical form, the errors in circumfer- 
ential pitch for the right-hand helix of the pinion, 
the readings being given in the four planes, А, B, C, 
D, one axial pitch apart. This figure is obtained 
by plotting the vertical columns of readings given in 
Fig. 60, but the horizontal columns may also be 
plotted, the curves thus obtained representing the 
points of contact for each position denoted by а 
tooth number. Such curves give а guide as to 
uniformity of contact across the face of the pinion. 
The form taken by the circumferential pitch error 
curve is often a guide as to concentricity of cutting. 

The principles employed in designing this gear- 
measuring machine have been employed in the 
manufacture of а further special machine used for 
the examination of the pitch and profile of all gear- 
generating hobs used in the production of double- 
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ally large window area, and is of ample height, being 
30 ft. to the eaves and 40 ft. to the ridge. Each 
bay is served by two 5-ton overhead electric travel- 
ling cranes, and by one 10-cwt. jib crane. 

The view already alluded to will show that the 
shop is fully equipped with machine tools and other 
appliances. These include two bending machines 
capable of dealing with plates up to } in. in thick- 
ness, a tube-bending machine, radial drills, milling 
machines, guillotines, &c., which are driven by 
eight motors of а total capacity of 103-h.p. Тһе 
electrical welding equipment of the shop is of the 
firm's standard design, the manufacture of агс- 
welding sets for all services, for single operator or 
multiple-operator working, being one of its standard 
lines. Fig. 65, on page 292, shows а typical row of 
single-operator arc-welding generators driven by & 
50-h.p. motor, with the cubicles for isolating the 
operators below them. Іп other parts of the shop 
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PERMISSIBLE ERRORS IN PITCH OF GEARS FOR ORDINARY COMMEROIAL CONDITIONS. 


FRACTIONS OF AN 


Імон. 


Teeth cut on high-class 
Teeth cut on high-class 
Pitch. Teeth cut with disc cutters. hobbing and planing machines 
hobbing and planing machine. and then ground. 

Diametral. Circular. a. | b. | c. a. | b. | c. a | b. | с 
1 3.1416 0.006 0.015 0-023 0.004 0-010 0-015 0-002 0-005 0.0075 
2 1:5708 0-003 0:0075 0:0112 0-002 0-005 0-0075 0-001 0-0025 0-0037 
3 1:0472 0-002 0-005 0-007 0-0013 0.0083 0-005 0-0007 0.0017 0.0025 
4 0.7854 0.0015 0.0038 0.0060 0.0010 0.0025 0.004 0.0005 0.0012 0.0020 
5 0.6283 0.0012 0.003 0.0045 0.0008 0.0020 0.003 0.0004 0.0010 0.0015 
6 0-5236 0-0011 0-0025 0-0038 0-0007 0-0017 0.0025 0-0004 0.0008 0.0013 
8 0.3927 0.0008 0.0018 0.0030 0.0005 0.0012 0.0020 0.0003 0 -0006 0.0010 
10 0:3142 0.0006 0.0015 0.0023 0.0004 0.0010 0.0015 0.0002 0.0005 0 -0008 

helical gearing. This machine, which, like the 


original one, will record errors of 0:0001 in., is also 
used to examine the pitch of screw threads. In con- 
nection with the tool room, reference may be made 
to the firm's system of having in each main depart- 
ment а tools engineer, who is responsible to the 
departmental superintendent. Each tools engineer is 
well acquainted with all the shop facilities affecting 
the products of his department, and, besides approv- 
ing all requisitions for any tools, jigs, or fixtures to 
be made, discusses with engineers, draughtsmen, shop 
foremen, and tool designers what tools or jigs are 
to be specified on tbe drawings, whether any new 
tools or fixtures are to be made, and in what manner 
this may best be done. The tool engineers may 
also be consulted by the processing department in 
deciding how best any proposed part may be made 


and whether any modifications can be suggested to 
reduce costs. 


purely finishing departments is what is known as 
the tank shop from the fact that one of its chief 
products is transformer tanks. It has, however 
a much wider range than that, for all the various 


casings made of welded sheet steel are constructed 


in it, for example, those for street kiosks, baking and 
industrial and electric ovens, electric furnaces, water- 
tight and flame-proof controllers, and so forth, 
other tanks being those for circuit-breakers and 
Starters. Тһе department is situated between the 
pattern shops and the bar and tube stores, both 
already described, but the mention of which will 
serve to locate its position in the plan on page 64 
ante, The building itself is of ferro-concrete in two 
spans, and is 322 ft. long by 81ft. wide. As will be 
seen from the general view of the western span given 
in Fig. 64, on page 292, the shop has an exception- 


The next department to be dealt with which 
contributes partly-worked material to the more 


further sets are installed, so that а total of over 
25 operators may be continuously employed at 
one time, with double this number when night 
shifts are worked as is usually the case. Some 
brief illustration of the actual work undertaken is 
necessary to account for this number of operators 
and it may be safely taken for granted that much 
of it is on a large scale. Thus, in the foreground of 
Fig. 64 there are to be seen large circuit-breaker, 
tanks for metal clad switchgear. Fig. 66 shows an 
oil storage tank, 12 ft. in diameter by 12 ft. high, 
which is arc-welded throughout. In Fig. 63, on page 
281, is shown part of a small transformer to indicate 
the use made of arc welding in the corners, tube ends, 
бс. Fig. 62, on page 281, is а more striking example 
of welding on a transformer tank, as the tank so con- 
structed is considerably more complicated than the 
normal rectangular one. This shows the completed 
transformer, but the lines of welded joints are visible 
in several places. It is а 4,500-kv.-a., 3-phase, 
132,000/21,000-volt transformer. Fig. 67, on page 292, 
shows an example of welding on a considerable scale, 
on the top of a street kiosk, and also illustrates an 
operation of frequent occurrence in the tank shop 
in cases where the external finish is of importance, 
namely, that of grinding smooth the irregularities 
left by the weld. For this purpose the portable car- 
borundum wheel outfit shown in the figure is found 
quite satisfactory. А research specialist in are 
welding processes devotes his whole time to the 
supervision of this work throughout the factory, but, 
naturally, is engaged for a large proportion of his 
time in connection with the tank shop: Arc welding. 
though mainly used is not exclusively employed. 88 
oxy-acetylene welding is also used where it can be 
done to advantage, а particular instance being Ш 
the welding of thin sheet material. 


‚ (То be continued.) 
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Fie. 62. 4,500-КУ.-А., THREE-PHAsE, 132,000/21,000-VoLT TRANSFORMER 


(For Description, see Page 277.) 


ENGINEERING 


WITH WELDED TANK AND DETACHABLE RADIATORS. 


THE VISCOSITY OF LUBRICANTS 
AT HIGH PRESSURE. 


Tur committee, on lubricants and lubrication, 
appointed during the war by the Department 
of Scientific and Industrial Research, commis- 
sioned the National Physical Laboratory to 
measure the viscosities of oils under different 
5 The investigation originated in the hope 
m light might thus be thrown upon the reason for 

e relative inferiority of mineral lubricante, as 
5 with those of animal and vegetable origin. 

Xperiments made in Germany with certain other 


superior lubricating qualities of these latter. In the 
experiments made, pressures of 10 tons per square 
inch were attained, but contrary to expectation, 
the viscosity of the mineral oils was found to increase 
more rapidly than that of their rivals. Thus, at a 
pressure of 9,000 atmospheres, the viscosity of 
animal oils was about four times as much as at 
atmospheric pressure, but in the case of mineral 
oils the increase was as much as 10-fold. These 
results led to the conclusion that no explanation 
of 'oiliness" could be found in the variation of 
viscosity with the pressure ; and Mr. R. M. Deeley 
showed a little later that the molecules of the better 


TABLE I.—ABSOLUTE ViscosrTY ОЕ LARD OL. 


——— 2222. Tase Ll—AnsoLUTE ViscosrTY ог LARD TI.. 


At 22 deg. C. ( Pressure (kg. per sq. em.) xi 0 510 730 990 1,180 1,780 
. | Viscosity (Fos) 6082 1-76 2.36 3:12 | ° 4.30 | 573 
At 100 deg. С... [ Pressure (kg. per sq. em. 450 1,080 1,830 2,530 2,900 3,540 

Viscosity (Poises) — ..  ..  .. 0-10 0-22 0-35 0.51 | | 0-65 | "1:07 
пар оро ро рола уш ш ы ̃ / ’ ‚ ‚ ызы уб ̃ ̃ ̃ p p p p p pp p ꝛ ̃ ̃ ꝓ —U— ван ла гай RE 

TABLE II. — ABSOLUTE VISCOSITY OF VEEDOL. 

At 25 deg. C. 1 Pressure (kg. per sq. em.) Т 0 270 360 

Viscosity (Polses) 2 = 56 0.87 1:17 2.13 4 · 32 4.82 6.58 
Àt 100 deg. C. ( Pressure (kg. per 84. ст. 1,450 1,780 2,350 3,060 3,610 3,700 

"| Viscosity (Poises) — .. ! ' 0-22 | ' 0-29 70-63 | ^ 1:64 " 2.33 и 2.58 


))) сеем и x8 


TABLE III.—ABSOLUTE Уівсовітү ок MOBILOIL. 


At 25 дер. С. { Pressure (kg. per sq. In.) 0 500 680 800 920 1,080 
______-_-- 1] Viscosity (Tones) 2.73 | 14-7 25-6 42.8 58-6 | 93-1 

At 98 deg. С. 25 Pressure (kg. рег вд. om.) 350 860 1,130 1,650 2,000 2,370 
Viscosity (Polises) .. КУ » 0-05 0:18 0-33 0-75 1-68 9-70 

TABLE IV.—ABSOLUTE Viscosity or CASTOR Оп» 

At 25 deg. С. 4 Pressure (kg. рег sq. em) 0 430 750 1.050 1.280 1,360 
| Viscosity (Ровез) .. de : 6:31 1 21-6 33-2 44-1 53-0 

At 9 deg. C. 4 Pressure (kg. рег sq. ст.) .. M 0 700 1,930 2,300 2,030 — 

Viscosity (Polises) ) " 95 9-24 0- 1-61 2.95 9.78 — 


Organic fluids had shown that the viscosity was 
4. by pressure, and it seemed probable that 
i Adis: behave in а similar way. If the viscosity 
oí B mineral oils increased less rapidly than that 

hose of animal or vegetable origin, at least a 
partial explanation would ђе provided for the 


lubricants had the property of welding themselves 
to the opposing surfaces of а, bearing. 

In view of the N.P.L. resulte, it was not thought 
necessary to carry the experiments to still higher 
pressures, although it was known that pressures 
of the order of 30 tons per square inch must be 


Fic. 63. 


OF MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY. 


TRANSFORMER TANK SHOWING USE OF 
ARC-WELDING IN CONSTRUCTION. 


reached in certain cases. Thus, surface flow has 
been observed in the case of the teeth of а gun-metal 
worm wheel, although the efficiency of the geer 
was very high and there was no breakdown of the 
lubrication. Special interest attaches therefore to 
a paper read last December at the Annual Meeting 
of the American Society of Mechanical Engineers 
by Messrs. M. D. Horsey and Н. Shore. This 
paper describes experiments on the viscosity of 
animal and vegetable oils under pressures whioh, 
in some cases were as high as 3,700 kg. рег 
square inch, or, say, 23% tons per square inoh. 
Under these extreme pressures it was found 
that the viscosity of the mineral oils increased lese 
rapidly than did that of the rival class of lubricants. 
Some typical observations are given in Tables Г to 
IV. With lard oil, actual solidification appeared 
to occur at the higher pressures, and this was also 
the case with the Veedol, which is а paraffin-base 
mineral oil. One of the samples of castor oil also 
gave some slight indications of solidifying, but other 
samples of the same oil did not show this effect, nor 
did the Mobiloil. 

From a footnote appended to the paper under 
review, it appears that as far back as 1903, Professor 
Kingsbury suggested that the superior oiliness of 
certain lubricants might be due to increase of visco- 
sity under pressure, but this suggestion was not 
known to the sub-committee on lubricante and lubri- 
cation when they initiated the N.P.L. experimenta. 


WATER PowER IN ONTARIO.—We understand that the 
Hydro-Electric Power Commission of Onterio is nego- 
tiating with the Gatineau Power Company for an адді. 
tional supply of 100,000 h.p. Тһе contract calls for 
60,000 h.p., to be delivered in blocks of 6,000 h.p. per 
annum, for а period of 10 years. It is also stipulated 
that &n additional 40,000 h.p. should be available if 
required. The power will be generated at the new 
plant, on the Gatineau River, at Chelsea, Quebec, a few 
miles north of Ottawa; it is to be delivered to the 
Ontario Hydro-Electric Commission, for distribution in 
Eastern Ontario, in the neighbourhood of Ottewa. The 
current will be distributed by means of 100,000-volt 
lines erected in duplicate. The previous contract of the 
Ontario Power Commission, with the Gatineau Power 
Company, called for the delivery of а maximum of 
260,000 h.p. Transmission lines are now being erected 
to convey this current, at a pressure of 220,000 volta, 
from Paugan Falls, on the Gatineau River, to Toronto, 
a distance of over 200 miles. 
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THE LEIPZIG FAIR. 


THERE is something to be gained, both techni- 
cally апа commercially, by comparing the British 
Industries Fair, which concluded last week at Bir- 
mingham, with the fair which opened at Leipzig 
on Sunday, March 4. The main object of both 
these exhibitions is to market well-established рго- 
ducts, rather than to call attention to ingenuities of 
design. This explains why those who preside over 
the stands and those who perambulate the aisles at 
both places tend to be more concerned with the 
order book than with the blue print. It also ex- 
plains, what is obvious at both fairs, why the appeal 
-is rather to the non-expert user than to the expert 
producer. 

In the organisation of means to attain this end— 
in other words, in stage management—Leipzig is 
superior to Birmingham. One reason for this is 
undoubtedly that its history dates back to the 
twelfth century, though the Technical Fair only 
started in 1920, and it has thus acquired a con- 
siderable and deserved prestige. Birmingham, on 
the other hand, is entirely a post-war product. Like 
so many other British institutions its creation was 
tentative, and, although it may now be regarded 
as permanent, it has not altogether lost its tem- 
porary character. Permanency, however, is the 
keynote of Leipzig. In the centre of the town 
there are a number of handsome buildings, almost 
the only function of which is to house the various 
sections of the Samples Fair twice a year, while 
on the outskirts there is an equally impressive array 
of structures on the site where the Technical Fair is 
held. To compare these erections with the erst- 
while aeroplane hangars, which, in spite of improve- 
ments, still do duty at Birmingham, is to be a little 
ashamed at our lack of salesmanship; for, though 
this is, perhaps, only a matter of window-dressing, 
the effect of window dressing in industry may be 
considerable. 

Before the German example can be followed 
fully at Birmingham, however, it would seem that 
воте reorganisation of the present arrangements 
will be necessary. At Leipzig the German Авво- 
ciation of Machine Tool Manufacturers has 
rights over the largest building in the Technical 
Fair grounds, the floor space of which exceeds that 
of Olympia. Some move in the same direction 
might well be made in connection with the British 
Industries Fair. We have several trade associations, 
which might well make themselves responsible for 
& permanent building and its annual equipment on 
some site yet to be found. А procedure of this 
kind might be somewhat expensive, but experience 
both at Birmingham and Leipzig suggest that it 
might be well worth while. 

This year, the Technical Fair at Leipzig contains 
two novel features. For the first time ап English 
firm of machine tool makers—Messrs. Alfred 
Herbert, Limited, of Coventry—is exhibiting. 
Messrs. Herbert are showing two examples of auto- 
matics, a combination turret lathe, a capstan lathe, 
and a hexagon-turret lathe, the details of all of 
which are familiar to readers of ENGINEERING. 

In addition, Hall No. 7, which was built a few 
years ago for the Shoe and Leather Fair, has been 
entirely reconstructed to house, for the first time, 
a display of motor omnibuses and industrial 
vehicles, which has been arranged by the German 
Automobile Association. The new building has 
a floor area of about 170,000 sq. ft., and consists 
of a steel frame with Pumex concrete walls and 
ceilings. The supporting pillars are covered with 
Fulgurite. These materials were chosen because 
they can be erected without risk during the 
severest cold, and it is worthy of note that 
between the inception and completion of this 
building only three and a-half months elapsed. The 
steelwork was finished in about six weeks. The 
floor is of concrete 6 in. thick, covered with 1 in. of 
asphalt. | 

It may also be noted that this year 60 English 
firms or associations have booked space at Leipzig, 
though these include a number of non-technical 
exhibitors. Тһе number of English concerns 
represented is, however, no less than 783, of which 
the Rubber Growers’ Association account for 620. 
In addition to Messrs. Herbert, Messrs. William 
Green, Limited, of London, are showing Luxton- 


Green soldering machines in Hall 11; Mesers. John 
Hetherington and Sons, Limited, of Manchester, 
exhibit textile machinery ; and further engineering 
products are represented by exhibits arranged 
by Messrs. Henry Simon, Limited, of Manchester, 
and Messrs. Brooks and Doxey (1920), Limited, 
of Manchester. 

As before, the exhibits in the Technical Fair 
are housed in & number of buildings, this year 
15, and in the open spaces round them. There 
is some classification. For instance, machine 
tools and electrical equipment are grouped in 
separate buildings, while most of the conveying 
plant and such vehicles as road rollers are shown 
out of doors. This classification is, however, not 
absolutely rigid. Wireless apparatus is not exhibited 
with the rest of the electrical equipment, and 
internal-combustion engines, pumps, and even 
machine tools, are widely scattered. 

As usual, the most impressive section of the 
Technical Fair is that organised in the large building 
known as Hall 9, by the German Association of 
Machine Tool Manufacturers. It is this display, 
more than any other, which has led us to 
express the desire that the British Industries Fair 
should be more directly controlled by the appro- 
priate trade associations, and now leads us to 
hope, for the sake of native industry, that it will be 
possible for our own Machine Tool Trade Association 
to encourage exhibiting more often than once in 
three or four years. It can hardly be doubted that 
business is lost by this policy, not the less because 
anyone visiting both Birmingham and Leipzig would 
gain an erroneous idea of the relative importance, 
if not of the enterprise, of this section of the 
engineering industry in the two countries. Last 
year, the number of exhibitors in this building 
was 216. This year it has risen to 260. It is 
obviously impossible to mention more than a few 
of the firms, and we must confine ourselves to giving 
an account, which will indicate tendencies rather 
than be a complete description. 

Messrs. the Karl-Wetzel Maschinenfabrik, of Gera- 
Reuss, are exhibiting an improved design of hori- 
zontal boring and drilling machine, which we illus- 
trate in Fig. 1, on Plate XXXI. The drive is 
effected by & multi-speed direct or alternating-current 
ball-bearing motor, which is mounted direct on the 
headstock. АП starting and control equipment is 
fixed direct on the machine itself. Speed variation 
18 effected both by altering the motor speed and by 
change-speed gearing. Тһе feed is automatic, stops 
being provided at each end of the travel to ensure 
the necessary reversal at the proper time. Feeding 
is effected by an independent constant-speed motor, 
the rate of feed being controlled by gearing. Тһе 
controls for quick return and for the feed and 


traverse of the work are operated by levers, which 
are interlocked to prevent damage. 


The main spindle is supported close up to the 
V guide ways of the column. The drilling spindle 
is capable of fine adjustment, both vertically and 
axially, while the work itself can be moved both 
longitudinally and transversely by a handcrank. 
The amount of axial displacement of the drill spindle 
can be read off on a vernier scale. The table can 
be revolved either by a motor or by hand through 
worm gearing, and can be accurately adjusted to any 
position by a vernier scale in both the longitudinal 
and transverse directions. 

Attention may next be called to certain novelties 
which are to be found on the stand of Messrs. Georg 
Wuttig, of Dresden-Lóbtau. In former years, we 
have described machines made by this firm for 
the production of small brass parts, such as the 
terminals of electrical apparatus. This year, we 
may refer to а nut-making machine, in which 
the makers have made an attempt to avoid the use 
of two machines and to eliminate the handling 
between the two sets of operations. By doing this, 
the space occupied, power expended and labour 
costs are all reduced. Оп this new machine which 
is illustrated in Fig. 2, on Plate XX XI, the blank 
nuts are drilled, shaped, countersunk on both sides, 
and screwed. 

A machine for milling the slots in castellated 
nuts is also being exhibited on this stand. The 
slots are cut in three nuts at the same time and 
as, on the smaller sizes, both the operations and the 


feed are automatic one man can look after four or 
five machines. The diameter of the milling cutters 
that can be used varies from 130 mm. to 80 mm. 
In addition to various types of their pneumatic 
and steam and hydraulic power hammers, Messrs. The 
Eumuco А.-С. of Schlebusch-Manfort are showing a 
500-ton forging press, which is illustrated in Fig. 3, 
on Plate XXXI. This contains some new features. 
For instance, the pressure of the gripping jaws may 
be made equal to the upsetting pressure, so that the 
risk of burring is reduced to а minimum. А modifi- 
cation in the design of the connecting links between 
the crosshead and the upsetting ram enable the rods 
to be placed lower down than before, and forging 


can be effected at some distance from the front end 
of the rod. 


The right-hand clamp, which was formerly 
fixed or adjustable by hand, can now be adjusted 
mechanically, thus facilitating dealing with large 
work. The machine is provided with shears, а crane 
for removing the swaging tool, and double-acting 
drive. 

The exhibits on the stand of Messrs. Carl Semper, of 
Greiz, include an automatic machine for making wire 
hooks, split pins and other similar articles. This is 
illustrated in Fig. 4, on Plate ХХХІ, and is designed 
for dealing with wire between No. 7 and No. 17 
B.W.G. It is claimed that the vertical arrange- 
ment of the tools adopted оп this machine 
facilitates Ив operation considerably, while the 
change-over from one size of wire to another is 
rendered easier. Recently, however, а machine with 
the tools arranged horizontally, has been designed for 
smaller sizes of wire, and the driving motor is now 
incorporated in the base. The former modification 
allows the products to be threaded direct on to 
wooden rods, and the output increased to а 
maximum of 250 pieces per minute. 

Among the tools exhibited on the stand of 
Messrs. Max Hasse A.-G., of Berlin, is Ше turret 
lathe illustrated in Figs. 5 and 6, on Plate XXXII. 
This is arranged for independent electric drive, 
and has an all-geared headstock. Work, whose 
diameter does not exceed 40 mm., can be dealt with 
through the hollow spindle. Тһе lathe exhibited is 
driven by а three-phase motor. The various control 
devices аге concentrated on the carriage apron and 
automatic interlocked stops are provided on both 
the longitudinal and traversing motions. 

Attention may also be called to the high-speed 
riveter, which is also being shown on this stand. 
This is designed for dealing with cold rivets up to 
10 mm. diameter. It comprises a special system of 
free-moving rollers, which are arranged between two 
rotating discs and, owing to centrifugal action, 
enables a number oflightspringy blows—about 10,000 
per minute—to be given on a rotating die. The 
latest model of this equipment is designed for 
driving very small rivets up to about 2 mm. in 
diameter, and can be fixed on the bench. An 
illustration of one of the larger machines is given 
in Fig. 14, on Plate XXXIV. 

A number of interesting exhibits are being shown 
on the stand of Messrs. Naxos-Union, of Frank- 
fort-on-Main. These include a new type of surface- 
grinder, with self-contained motors and hydraulic 
feed, and an improved design of the gate and runner 
cutting-off machine, of which we gave a description 
in our account of last year’s Fair.* This firm are also 
showing a new pattern of roll-grinding machine, 
an illustration of which is given іп Fig. 7, 00 
Plate XXXII. This machine is made in two sizes, 
with grinding diameters of 750 mm. and 1,000 mm., 
respectively, each size being supplied in eight 
types, with distances between the centres varying 
from 2,000 mm. to 6,000 mm. in steps of 500 mm. 
The particular machine illustrated is the larger 
of these two sizes, and has a distance between 
the centres of 2,000 mm. The diameter of the 
grinding wheel is 600 mm. The maximum grind- 
ing diameter is 800 mm., with a new wheel, 
and 1,000 mm. with a wheel reduced by wear to а 
diameter of 400 mm. The minimum diameter that 
can be ground with a new wheel ів 150 mm. Work 
weighing up to 10 metric tons can be taken between 
the centres, and up to 20 metric tons in the support- 
ing bearings. The grinding wheel is 80 mm. wide, 
and has a central hole measuring 250 mm. in 
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diameter. Тһе speed of the work can be adjusted 
in six stages, from 4 r.p.m. to 43 r.p.m., while 
the feeds of the grinding wheel carrier can be 
varied in nine stages, from 120 mm. to 2,000 mm. 
per minute. Тһе grinding wheel has three 
вреедв, from 550 r.p.m. to 800 r.p.m. A 6-h.p. 
to 10-h.p. motor, running at 1,450 r.p.m., is used for 
driving the work, а 3-h.p. motor for operating the 
saddle, and a 25-h.p. to 30-h.p. motor for the grind- 
ing wheel. Тһе weight of the machine complete is 
13-5 metric tons. | 

As will be gathered it is designed for dealing with 
large rolls of all kinds, as well as with shafts and 
pistons. All sliding surfaces are protected from 
water and dust. The operation of the machine 
is simple, the control levers being so arranged 
that they can be worked from a central position. 
The control gear for the motors driving the grinder 
head and the grinder wheel saddle, as well as for 
energising the magnetic clutch, by which the drive 
for the work is brought into action, are arranged 
on ал inclined switch panel near the operator's 
position. АП the moving parts are lubricated 
from one place. During rough grinding the main 
spindle is driven through helical gearing and during 
fine grinding by a belt. The operation of this 
belt is so smooth that the finest finish can be 
obtained by using the ordinary grinding wheel, 
without special auxiliary devices being necessary. 
The transition from one drive to the other is 
effected simply by moving a lever, the necessary 
speed variation of the head-stock being obtained 
in the same way. Ав stated, the work is driven 
through а magnetic clutch, an arrangement which 
ensures smooth operation. The tailstock is adjust- 
able sideways, and its longitudinal movement is 
effected by а motor through gearing. Тһе position 
of the tailstock centre can be varied by a hand wheel. 
The device for turning up the grinding wheel is 
fixed to the tailstock. 

During grinding, the work is fixed either between 
the stationary centres or in rigidly designed 
supporting bearings. The brasses of these bearings 
are of different sizes and are quickly interchange- 
able. Тһе grinding wheel saddle is moved along 
open guides by tooth gearing driven by a motor. 
The length of traverse can be limited by stops, and 
reversal can be effected either automatically or by 
hand. The gearing for the automatic longitudinal 
feed and for the reversing mechanism is enclosed 
in a gear-box and runs in oil. 

The grinding wheel saddle is carried on open guides 
and is usually brought up to the work by hand 
for both rough and fine grinding. The feed for 
fine grinding can also be effected automatically, 
and varied between 0.00125 mm. and 0-05 mm. 
À stop causes grinding to cease automatically when 
a pre-determined aggregate amount of material has 
been removed. A reversible motor with push-button 
control enables the saddle to be adjusted rapidly 
transversely to the grinding direction, the travel 
being limited automatically by limit-switches. 

The grinding wheel spindle is of hardened 
chromium steel. The grinding wheel can be run at 
three different speeds, the motor used being mounted 
on the grinder saddle so as to eliminate vibra- 
Поп, which might adversely affect the accuracy of 
fine work. The drive is by belt and countershaft. 
À device for spherical and hollow grinding can be 
provided, if desired, and thus accurate convex or 
concave surfaces obtained. This device is operated 
through gearing from the drive, which moves the 
saddle longitudinally, through an oscillating вор- 
port оп ап eccentrically-borne grinding shaft. 

Attention may next be drawn to the high-speed 
lathe, which is being shown on the stand of Messrs. 
Schiess-Defries A.-G. of Dusseldorf. The work of the 
metallurgists on high-speed tool steel has enabled 
cutting speeds to be increased and the production 
time per operation reduced. This machine is, the 
makers claim, а contribution from their side in the 
зате sense and enables full advantage to be taken 
of modern tool-making material. 

On the lathe in question, which is illustrated in 
Fig. 8 on Plate XXXII, the main spindle runs at a 
maximum speed of 600 r.p.m. А separate motor 18 
Provided on the saddle to enable the various 
tool-rests to be moved at high speeds. The lathe 
в equipped with push-button control, and both 
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the main drive and the high-speed movements 
mentioned above are brought into action by buttons 
on both the saddle and main frame. All the gearing 
for varying the rates and directions of the feed 
is mounted on the apron, so that the machine can be 
entirely controlled from the operator's position. The 
various operating levers are interlocked, while an 
ammeter on the headstock and a tachometer on the 
gear-box allow the power consumed and the speed 
of the main spindle to be easily ascertained. Тһе 
work can be accurately measured by a vernier scale, 
which runs the whole length of the machine. All 
the gearing is immersed in oil, while forced grease 
lubrication is provided for the roller and ball 
bearings оп the main spindle. Тһе height of the 
centre is 400 mm. The main drive is effected by а 
35-h.p. motor, the starting and control equipment 
for which can be seen on the left of Fig. 8. Тће 
speed of the main spindle can be adjusted between 
20 r.p.m. and 600 r.p.m., апа the saddle can be 
moved at six speeds, either longitudinally or trans- 
versely, the maximum speed in the longitudinal 
direction being 12 m. per minute. 

The tools shown on the stand of Messrs. Collet 
und Engelhard, of Offenbach-Main include the 
horizontal boring and milling machine, which is 
illustrated in Figs. 9 and 10, on Plate XXXIII. 
The column of this machine is supported on the 
bed by the firm's special form of V guides, and 
the same arrangement is used on the column 
itself for carrying the spindle. Тһе whole of the 
gearing, is made of hardened chrome-nickel steel. 
The feeds can be accurately adjusted, and the 
faceplate сап be moved axially. Тһе distance 
between the centre of the spindle and the column 
is small, so that undesirable twisting stresses 
are eliminated.. The boring spindle bearings are 
enclosed, but are provided with easily-removable 
covers, во that all the working parts are easily 
accessible. All the operating levers are arranged so 
that they can be easily and quickly manipulated 
from the operator's platform. The milling and 
drilling feeds, as well ав the quick-return drive for 
adjusting purposes, are interlocked, so that any 
faulty operation, due to а simultaneous engagement 
of the various parts of the gearing, is impossible. 
Reversing gear is fitted, both on the feeds and the 
quick-return drive. Both the spindle speed and 
the feeds can be controlled from the operator's 
position. The vertical feeds on the columns and 
the horizontal feed are automatically stopped 
when the end positions are reached, whether auto- 
matic or quick-return operation is in use. Тһе 
feeds are adjustable, both on а time basis and 
per revolution of the drilling spindle; the feed 
on а time basis being the same for each drilling 
speed. The drilling spindle can be driven right or 
left, so that boring or screw cutting operations 
can be effected, and is arranged, so that it is 
automatically released when а certain depth of 
metal has been bored. The wear on the spindle 
bearings can be easily апа accurately compensated. 
Cylindrical bearings are used, Ше bushes being 
conical and adjustable in а longitudinal direction 
by keys. The V guides, sliding surfaces and drill 
spindle bearings are all of crucible steel. The correct 
movement of the spindle in its bearings is ensured 
by an adjustablesleeve. Тһе guides on the bed and 
for the saddle are narrow, and of the double V pat- 
tern, so that the correct angular position of the drill 
in relation to the bed and column is maintained. 
Any departure from this adjustment, owing to the 
loosening of the gib screws, is prevented, as the 
sliding surfaces automatically adjust themselves to 
any alteration in conditions. Тһе axial thrust on 
the spindle is taken up by ball bearings. All the 
various movements are easily controlled by con- 
veniently placed hand-wheels, levers, &c., and the 


various groups of bearings are provided with a 


central system of lubrication. 

An interesting machine, to which a brief reference 
was made in our account of last year's Fair, is 
the automatically-operated case nailer, which is 
being shown by Messrs. Wilhelm Fredenhagen, of 
Offenbach-Main. А feature of this equipment, 
which is illustrated in Fig. 11, on Plate X XXIII, 
is the open back, which allows the sides of large 
cases to be fastened together and the strengthening 
battens to be nailed on. In designing the machine, 
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special attention has been paid to obtaining an 
even and accurate delivery of nails to the hammers, 
so that they are always driven in straight. The 
position of the nail spouts can be adjusted, so that 
the nails are delivered to form one row, or in two 
rows, $.е., zig-zag. In the latter case, the distance 
between the rows can be adjusted up to a maxi- 
mum of 14 in. The machine is also provided 
with a cleating device, so that the pointe of the 
nails can be turned over after they have been 
driven home. 

The feeding arrangements are very flexible, and 
allow each nail to be driven in separately, or the 
maximum number of nails, for which the machine is 
designed, to be driven at one time. In addition, 
nails can be driven simultaneously into the two 
sides of the bottom of a case. These nailers are made 
in three sizes with 9, 12 and 18 nail feeds per minute, 
respectively. In each case, the length of nail that 
can be dealt with varies from 30 mm. and 65 mm. 
The approximate power required is from 3 h.p. to 
4 h.p. 

The exhibite of Messrs. The Berliner-Erfurter 
Henry Рев A.-G., of Berlin, include the 200-ton 
spring press, which we illustrate in Fig. 12, on 
Plate XXXIII. This is designed for cold finishing 
the plates of laminated or leaf springs running up 
to 4 in. by # in., and made of material with a 
tensile strength of 55 tons per square inch. Ав 
will be seen, it is fitted with & set of five tools, 
with suitable gauges for carrying out the following 
operations : Cutting to length, centre holing, pierc- 
ing to the required shape, nibbing or pressing, 
and slotting. These are all done cold. А shearing 
attachment, which can easily be fitted in place 
of the five tools, allows mild steel plates up to 
24 in. by } in. їо be cut. The frame of the press 
consists of high-tensile armour plates, the lower 
portion forming a table іп which are planed T-slots 
for fixing the tools. The cast-steel shearing slide is 
balanced by two heavy springs, and moves in long 
box guides, which are adjustable, so that the wear 
can be taken up. A claw clutch of the three-point 
type allows the driving gear to be thrown in or out 
during each stroke. This clutch is operated by a 
treadle, and can be locked in for continous work. 
When the clutch is thrown out of gear, the ram 
automatically moves up to its highest position. The 
gearing is of machine-cut steel, and the shafts run 
in phosphor-bronze bushes. The press is operated 
by a 74-ћ.р. motor of the compound-wound type, 
which is designed so as to be capable of starting up 
against and momentarily carrying an overload of 
100 per cent. The number of strokes per minute 
is 34. The approximate overall length of the 
machine is 7 ft. 11 in. by 6 ft. 1 in. wide, and 
10 ft. 5 in. high. 

The semi-automatic wheel lathe, which is being 
exhibited by Messrs. Wilhelm Hegenscheidt, of 
Ratibor, is illustrated in Fig. 13 on Plate XXXIII. 
This is primarily intended for dealing with high- 
tensile steel tyres, on which an extra smooth finish 
is required. In its design attention has been paid 
to such points as reducing the working time to а 
minimum, the convenience of the operator, and the 
equalisation of the working stresses. Тһе main 
spindle is arranged on one side of the bed, while 
the feed shaft is external to the bed and easily 
accessible. This feed shaft is driven through gear- 
ing fixed on the main shaft and tailstock. "When а 
variable-speed motor is employed for driving, from 
two to four shaft speeds can be obtained for each 
motor speed by gear-box adjustments. The rough- 
ing speed can be so adjusted that the appropriate 
finishing speed is obtained merely by varying the 
motor speed without any alteration in the gearing 
being necessary. When а constant-speed motor is 
used, a maximum of twelve speeds can be obtained 
by appropriate gear box adjustments. The tailstock 
can be traversed by a motor controlled from one 
position, instead of being operated from two positions 
by hand, as in the firm’s earlier pattern. 

All the control wheels are placed at a convenient 
height for the operator, and when a large number 
of turns have to be made, these can be effected by a 
small auxiliary motor. The driving dogs are 
arranged in duplicate, the two dogs taking an equal 
share of the drive. The-faceplate is provided with 
a stop which presses against one tyre, and when 
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the work is being set up, this trips the tailstock 
motor over-load release. "When the maohine is 
started up, this stop is automatically put out of 
` action. In this way, the accurate adjustment of 
both wheels on the faceplates is ensured. 

The principal dimensions of this machine are: 
Height of centre, 700 mm.; maximum wheel 
centre, 1,200 mm.; maximum flange centre, 
. 1,254 mm.; minimum wheel centre, 600 mm.; 
maximum axle length, 2,600 mm.; maximum 
gauge, 1,676 mm.; minimum gauge, 1,000 mm. ; 
main bearing diameter, 400 mm.; main bearing 
length, 555 mm.; width of bed, 1,125 mm.; length 
of bed, 6,250 mm.; speed of faceplate, 0:9 r. p. m. 
to 4:5 r.p.m.; feed speeds, 3 mm. to 16 mm. рег 
revolution; power required, 50 h.p. : 

Machine shop profits are not only а matter of 
economy in the production of specific articles, but 
of close attention to organisation and to control of 
materials. Under the latter heading а not un- 
important item is the disposal of scrap and par- 
ticularly of swarf. With the conditions now ruling 
good prices can be obtained for waste of the latter 
class, but unlees attention is paid to ite handling, 
Storage and transport the outgoings may be in 
excess of the receipts. For instance, if care is not 
taken turnings from machine tools may become 
twisted up into an inextricable mass, whose subse- 
quent separation is a matter of difficulty. Such 
materia] cannot be efficiently handled by magnets 
or grabs. Again, the storage of swarf in the usual 
form necessitates a good deal of space, and the same 
ің true when it is loaded into wagons, while its value 
tends to become impaired by rust. Attempts 
have been made to overcome these difficulties by 
compressing it into balls or briquettes, but the cost 
of doing this is often altogether out of proportion 
to its value. 

The swarf cutter, which is being exhibited by the 
Messrs. Magnet-Werk, of Eisenach, and which we 
illustrate in Figs. 23 and 24, on page 285, enables 
this problem to be solved by dividing the scrap 
metal into small pieces, so that Ив transport and 
handling are much facilitated, since its volume is 
reduced to from one-tenth to one-thirtieth of the 
original. In this form, too, the swarf can be dealt 
with by magnets or conveyors and a higher price 
can often be obtained for it. 

The operation of this swarf-cutter will be clear 
from the sectional drawing given in Fig. 24. As 
will be seen, there are two operating stages. In 
the first the swarf is passed through a revolving 
feeder, which is equipped with cutters, into a hopper, 
where it is exposed to a system of fixed cutters 
arranged at an angle. This arrangement of the 
cutters causes the turnings to be continuously 
drawn in, compressed, straightened and cut up. 
The swarf, partly owing to the pressure imparted 
to it by the cutter system and partly by its own 
weight, then falls into the lower part of the machine, 
where two further systems of cutters are arranged 
close together in such a way as to produce what is 
virtually a milling action. This reduces the size of 
the swarf still further, so that it is discharged 
without difficulty through the small opening in the 
base. 

An appropriate selection of the dimensions of the 
opening between the two sets of cutters and of the 
number of cutters in the lower cutter head, allows 
the product to be made of any desired size. Solid 
foreign bodies are cut up in the same way, provided 
they are not too hard or large. Larger and harder 
bodies increase the load to an extent sufficient to 
cause the clutch between the flywheel and the 
driving shaft to slip and the machine to stop. The 
material can then easily be removed by opening a 
hand hole. In such cases, however, preliminary 
sorting is obviously desirable. These swarf cutters 
are made in three sizes, the largest having a maxi- 
mum capacity of about а 5,000 kg. per hour. 

The same firm are showing a large selection of 
separators and magnetic devices, one of which is 
illustrated in Fig. 15, on Plate XXXIV. This, as 
will be seen, consists of a screen of metal rods with 
energising coils, and is intended for removing tramp 
iron from water or other liquids running in open 
conduits on their way to pumps or.mixers, such as 
are used in the ceramic industries. The housing, in 
which the magnetic coils for energising these rods is 
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contained, is damp-proof, and is provided with 
handles to allow of easy transport. When in use the 
apparatus is placed on the edge of the conduit,.so 
that the ends of the rods forming the screen are 
about 5 mm. from the bottom. Тһе signal lamp 
shows whether the coils are alive or not. 


Coming to equipment other than machine tools, 


mention may first be made of the exhibit of Меввгв. 
the Berliner Maschinenbau A.-G., vormals 


L. 
Schwartzkopff, of Berlin. This firm are showing а 


MESSRS. ORENSTEIN UND KOPPEL. 


addition, the individual tines can easily be adjusted 
for shallow or deep digging. 

A valve, which is operated by а lever from the 
driver's footplate, enables steam to be admitted 
either above or below a piston, which moves in the 
auxiliary cylinder, visible in Figs. 18 and 20. This 
allows the tine frame to be raised or lowered ав 
required. When scarifying, a supply of steam is 
maintained above the piston, thus keeping the frame 
in its working position without chattering and 


number of types of rollers, equipped with either|generally acting as а spring to damp out shocks. 
superheated steam or internal-combustion engines. | When not in use the tine frame can be lifted, and 
One of these rollers is fitted with а steam-operated held іп a raised position by а catch, which is also 
scarifier, the general arrangement of which is shown | operated from the driver's footplate. 


in Fig. 20, on Plate XXXIV, and in more detail in 
Figs. 18 and 19, on the same plate. Тһе scarifier 
proper is intended for use in preparing the founda- 
tions of new roads, but can also be employed in re- 
laying operations. The design of the rigid steel 
frame and trolley supporting the tines will be clear 
from the illustrations. Any number of tines up to 
eight can be used, depending on the character of the 
ground that is being worked. А special advantage 
claimed for the design is that the tine holder itself 
is not fixed rigidly to the trolley frame. The result 
ін that the tines can set themselves automatically, 
in accordance with the character of the work. In 


A further interesting point in the design of this 
roller is that the side draw bars are fitted with 
springs. This arrangement mitigates the shocks, 


which arise from the unevenness of the road and 


saves the wear on the roller itself to a very great 
extent. The maximum width of the scarifier, %-6-, 
when all eight tines are in use, is about 1,500 mm. 
The roller itself weighs 8 tons. , 
The advantages of locomotives, equipped with 
internal-combustion engines for use on pit banks, 
in quarries, steel works and other similar locations, 
have often been mentioned in ENGINEERING, and 
that these advantages are as much recoghised in 


by а two-speed gear-box and roller-chain trans- 
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Germany as in this country is clear from the second | of the Diesel type, is Messrs. J. Kemna of Breslau. 
main class of plant which is exhibited by this 
firm. An interesting vehicle of this kind, made 
by the firm, is the so-called Lokomotor, which we 
illustrate in Fig. 16, on Plate XXXIV. This is 
equipped with a 28-h.p. four-cylinder oil engine 
running at 1,000 r.p.m., which is designed for con- 
suming either benzol or a mixture of benzol and 
benzine. In both cases the fuel consumption is stated 
to be about 230 gm. per horse-power-hour at full 
load. If paraffin is used, the output of the engine 
is reduced to 23 h. p. and the fuel consumption is 
Increased to 280 gm. per horse-power-hour. The 


engine shaft and the track wheels are connected 


more economical іп operation, 


аб frequent intervals for boiler cleaning. 


mission system, the operation of which is said to. be 
almost noiseless. The axles are supported on roller 
bearings, the axle-boxes being spring-borne in the 
usual way: АП four running wheels are braked. 
Starting is usually effected by hand, but automatic 
starting equipment can also be fitted. 

As shown in the illustration, the frame is 
dropped in the centre. This enables a running- 

to be conveniently arranged on both sides, 

во that the driver can operate the control wheel 
while standing upon it. When longer journeys are 
being undertaken the driver occupies a seat in the 
centre of the vehicle. The wagons are coupled and 
uncoupled from the driver's position by means of |! 
the levers, one of which is visible just above the 
dmg board. The locomotive is designed for a 
speed of about 5 km. per hour and a tractive effort 
of 1,150 kg. at the drawbar, so that a load of 200 
metric tons can be hauled on the level. Its gauge 
в 600mm. Sanding gear із provided for both 
directions of running, and the machine is fitted 
With the usual lamps. 
ноп may also be made of the Schwartzkopff- 

uwiler system of fluid transmission, an example of 
Which 18 being shown by this firm in Hall 6. This 
Particular model has а capacity of 75 h.p., and is of 
n which is largely used in the paper industry, 
ог Providing sensitive speed control on the pa per- 
making plant and calenders, We hope to give 
Some further details of this in a future issue. 
„шта, which is showing road.rollers 
equipped with internal-combustion engines, this time 


Speed con- 


ivalveless mechanical injection type, 


0-5 Ib. per horse-power-hour. Cooling circulation is 
‘effected by pump, and lubrication from а multi- 
way sight-feed lubricator. Тһе gear-box has three 
forward and one reverse speeds, the change from 
one direction to the other being effected by two 
spiral band spring clutches. All the gear spindles 
are carried in roller or ball bearings, the gears 
themselves being made of hardened steel. 

The weight is approximately equally distributed 
between the front and rear rollers, the spring 
suspension ensuring that road s.ocks are not 
transmitted to the engine or driving gear. As 
the machine is mainly intended for rolling hard 
rubble, both the front and rear rollers can be 
provided with interchangeable treads. This roller, 
like the one described above, can also be used to 
haul a scarifier, which, in this case, is attached to 
the right-hand side of the back of the roller by a 
draw-bar. The tine-holder is carried on a guide 
head, and to it two square-shanked tines are fixed 
by keys. The tine-holder is raised and lowered by 
hand. 

While on the subject of roads, attention may be 
called to the Schiege concrete mixer, which is ex- 
hjbited by Messrs. Wolf, Netter und J acobi-werke of 
Leipzig-Paunsdorf. This mixer, which is illustrated 
in Fig. 21, on page 284, can be operated by hand 


The general character of their products will be clear 
from Fig. 17, on Plate XXXIV. This illustrates 
an 8-ton roller, which has been designed to deal 
with moderately heavy roads. Owing to its short 
wheelbase, it is capable of negotiating very sharp 
curves. Тһе usual claims are made by this firm 
for the Diesel engine over the steam engine for 
this class of work, namely, that it is not only 
mor but instantly 
ready for use and does not have to be aa 

e 
‘particular roller illustrated is equipped with a 
‘Deutz two-cylinder two-cycle engine with an 
output of 15 h.p. at 700 r.p.m. It is of the 


trol is ensured by а governor built into the 
flywheel, and starting is effected by hand. The 
‘engine will run satisfactorily on any kind of crude 
oil, the fuel consumption being of the order of 


_  ÀÀ— 


or mechanically, and is very portable. The mixture 
can be automatically weighed, as it is loaded into 
the drum, and operation is much facilitated by it 
being possible to adjust the position of the drum 
during mixing. The wide mouth makes for easy 
emptying without the use of special spouting,. 
and the contents can be discharged into à truck 
or barrow run in directly underneath. The drum 
itself is of cast iron, and runs on ball bearings. 
| The drive is through gearing and the direction of 
rotation can be altered by the usual mechanism. 
The mixer is mounted on a trolley, the frame of 
which can easily be taken to pieces. Тһе capacity, 
of this mixer is 150 litres, and the capacity of tbe 
driving motor 2 h.p. | 

The same firm are also showing examples of, 
their Simplex mixers, in both fixed and portable 
patterns. These take the form of а drum mounted 
on rollers, and capable of rotation in either direction. 
The interior of this drum is fitted with tangential 
scoops and baffles, and is equipped with rails, 
so that а wagon can be run into it. With the 
drum rotating in one direction, the mixture is 
lifted and falls into the inner circumference of 
the drum. It then passes to the bottom of the 
drum where it is mixed by the passage of the baffles 
through it. When mixing is complete the direction 
of rotation is reversed. The всоорв then scrape 
up the material and carry it up to the top of the 
drum, subsequently dumping it back into the wagon 
ready to be wheeled away. Тће wagon iteelf remains 
stationary during mixing. When electrical operation 
is employed, the circular rack on the drum is driven 
by the motor pinion through intermediate gearing, 
reversal in the small sizes being effected by star- 
delta methods and in the large sizes by a reversing 
switch. If an internal-combustion engine is used, 
the usual type of gearing is employed. 

In the portable patterns the trolley on which the 
mixer and its motor are mounted, is equipped with 
brakes, while arrangements are made for supplying 
water direct to the drum through the pipe. In case 
of necessity a tank can be mounted on the trolley 
for carrying the water. The mixer is equally 
suitable for supplying wet or dry concrete, and 
in the latter case the scraper blades can be pro- 
vided with special extensions, which can be fixed 
in a few minutes. It is stated that 40 mixes 
an hour can be effected with this. equipment, 
the capacity of the drum varying from 150 litres 
to 500 litres, and the motor for driving it having 
an output of from 3 h.p. to 6 h. p. 

Among the equipment, which is being shown on 
the stand of Messrs. Orenstein und ‘Koppel, of 
Berlin, mention may be made of the power shovel, 
a side elevation of which is given in Fig. 22 on page 
284. This is operated by а 50-h.p. crude-oil engine, 
of the vertical two-cylinder opposed-piston type, the 
output being such that there is a good reserve of 
power. Great care has been taken in this to balance 
the moving parts, so as to reduce vibration and 
ensure a long life, while the volume of the combus- 
tion chamber has been reduced to a minimum, so 
as to increase the efficiency and cut down the fuel 
consumption. The engine is provided with forced 
lubrication throughout, and starting is effected by 
compressed air. 

While it is not possible to describe the shovel іп 
detail, attention may be drawn to some of ita prin- 
cipal features. As will be seen it is mounted on an 
under-carriage, which is equipped with a cater- 
pillar track. The wheel base of this undercarriage 
is 8ft., the width over the outside of the caterpillar 
chassis being 10 ft. 3 in., and inside the chassis 
frames 6 ft. 5 in. The width of the caterpillar 
tread is 1 ft. 1 in., and the length of the under-. 
carriage over the caterpillar chassis is 11 ft. 1 in. 
The width of the chain is limited to prevent fouling 
when taking curves, and to ensure against sinking 
into soft ground. On the other hand, the chains are 
more than usually long owing to the carriage being 
unsymmetrical. This lack of symmetry is also an 
advantage from the point of view of stability, 
especially when the ground is loose or sloping. In 
this case to ensure steadiness the jib is swung round 
over the longer end. When the jib is swung 80 
that it overhangs the shorter end the bucket can. 
be brought well back, and working in heavy soil is 
then facilitated. Owing to the large diameter of 
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the caterpillar wheels, the shovel has considerable 
climbing capacity. 

Тһе wheels аге spring-borne in equalisers, so that 
the whole weight of the machine is transmitted 
equally to the ground, however uneven the latter 
may be. The capacity of the bucket is 1 cub. yd. 


(To be continued.) 
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Der Aufbau des Mörtels und des Betons. By Отто GRAF. 

Berlin: Julius Springer. (Price 7.20 marks.] 

Тнк importance of а correct appreciation of the 
characteristics of concrete mixtures is gradually 
obtaining wider recognition. Unfortunately, how- 
ever, there is frequently a tendency by the practical 
man to neglect or ignore the work of the scientific 
investigator, and failures occur in structures which 
might have been avoided if more attention had 
been given to the published results of laboratory 
experiments and the deductions obtained therefrom. 
Thus, it may often occur that whilst due care is 
taken in obtaining the best available materials, and 
in ascertaining the most suitable proportions for a 
concrete mixture, laxity in the actual measuring 
or division of the aggregates will lead to results very 
different from those intended. A mixture described 
as 1: 5 for example, implying one volume of cement 
to five of sand and gravel or coarser aggregate, is 
the statement of a definite ratio, or at least a ratio 
which is not supposed to vary to any great extent. 
In practice, however, the actual proportions are 
liable to fluctuate very considerably. The weight 
per unit of volume of the cement may be affected 
by the handling or treatment which it has previously 
undergone, the method of filling and the size of the 
receptacle used for measuring, which factors 
together may cause differences of weight up to 40 
percent. Further, the weight per unit of volume of 
sand and coarser aggregates may vary for obvious 
reasons, such, for example, as the moisture content 
of these materials. | 

To illustrate how far discrepancies may arise under 
conditions which are in no way abnormal, an example 
may be quoted from Mr. Otto Graf's book, Der 
Aufbau des Mórtels und des Betons. One litre of gravel 
containing 0-4 per cent. moisture weighed 1-84 Кр., 
whereas with 5 per cent. to 8 per cent. moisture the 
weight was only 1:55 kg. A 1:5 mixture could 
therefore consist alternatively of the following com- 
ponents:—(a) 1 part by weight of cement and 
5 x 1-84 = 9:20 parts of gravel (by weight), the 
cement being loosely packed and the gravel air 
dried ; the amount of cement employed per cub. m. 
of prepared concrete would be 205 kg. (b) 1:4 
parts (1.е., 40 per cent. more) cement and 5 x 1:55 
= 7-75 parts of gravel, the cement having been 
stored іп heaped-up sacks, or in sacks filled in such 
manner ая to cause compression of the cement; 
and the gravel containing roughly 5 per cent. to 
В per cent. moisture; the amount of cement еш- 
ployed per cubic metre of prepared concrete would 
be 325 kg. 

This example shows that the quantity of cement 
in a mixture is largely dependent on local conditions 
when the proportioning is done solely by volume, 
and that it is possible for а cubic metre of prepared 
concrete to contain anything between 205 kg. and 
325 kg. of cement, and yet still answer to the 
description of a 1: 5 mixture. Clearly, it would be 
advisable for the cement, at least, to be propor- 
tioned by weight, the quantity per cubic metre of 
concrete being definitely specified, as for example, 
300 kg. cement per cubic metre. The method of 
describing а concrete mixture as 1: б is, of course, 
further open to the criticism that the proportion of 
sand to coarser aggregates is not specified, а, factor 
which would allow of wide divergence in the com- 
pressive strength of the resulting concrete. 

Mr. Graf's work is intended to provide the 
engineer with the results of scientific investigations 
in readily available form for practical application 
to everyday problems. It deals chiefly with the 
gelection of suitable materials, sands, gravels, coarse 
aggregates, their characteristics, the effect of varying 
proportions of these aggregates, the effect on the 
compressive strength of concrete of additional 
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water, air spaces in concrete, and such like con- 


siderations. Тһе information is based on principles 


already recognised, supplemented and confirmed 
where the author has thought necessary, by the 
results of special experiments made at the Technical 
High School at Stuttgart. An appendix contains 
brief accounta of the more important results obtained 
by other—especially American—investigators which 
relate to those aspects of the subject covered. A 
detailed account is included of the methods employed 
at the Technical High School at Stuttgart for carry- 
ing out the usual tests of cement mortar and con- 
crete mixtures, so that these may be followed in 
practice by engineers. Тһе work is well illustrated 
with photographs and diagrams, including а number 
of graphs plotted from actual experiments. 


The Interaction of Pure Scientific Research and Electrical 
Engineering Practice: By J. А. FLEMING, M.A., 


D.Sc., F.R.S. Constable and Company, 
Limited. 


London : 
[Price 15s. net.) 


THE forces of nature which appeal directly to the 
senses were known to the layman at all times, and 
he developed practices for dealing with them, and 
with the material to which they could be applied, 
long before science could give him much or any 
assistance. 
primarily or altogether on their own accumulated 
experience, and when the scientific man offered 
advice, it often went for very little, and industry 
carried on without it. 
different position. 
it only in the unmanageable form of lightning, and 
it could not be exhibited to him except by scientific 
demonstration and apparatus. 
subject of the relation of science to practice, electri- 
city therefore is in an exceptional situation. 
very existence, apart from lightning, could not be 
shown without scientific help, and the entire 
equipment of an electrical installation had to be 
derived in the first instance from the laboratory. It 
is, accordingly, a foregone conclusion that electrical 
engineering practice must at least depend largely 
on scientific research, and it is reasonable to expect 
that the results of practice must from time to time 
have furnished fresh material and methods for 
scientific investigation. In the lectures reproduced 
in this volume, Dr. Fleming is not concerned merely 
to assert this necessary relation between electrical 
theory and practice, but to insist on а proposition 
that is not so evident. 
rately with eight great branches of electrical work, he 
cites instance after instance of practical advances 
which have not resulted from investigations made 
with the object of procuring them. Не shows that, 
on the contrary, the scientific investigations, which 
have led to the most important progress, were not 
made with the object of obtaining any improvement 
in practice, or with any other object except that of 
acquiring new knowledge. 


Those who followed these arts relied 


Electric force was in a 
The senses of the layman knew 


On the general 


Its 


In chapters dealing sepa- 


Dr. Fleming has had no difficulty in making out 
this general proposition, though not indeed without 
some exceptions. High-tension electric engineering 
is possible only because of advances made, among 
other things, in the knowledge and preparation of 
di-electrics, for which а vast amount of pure research 
has been necessary. How far, on the other hand, 
improvements in conductors, which have been rela- 
tively small, and the much larger improvements in 
resistance wires, can be attributed to work under- 
taken without the direct object of obtaining such 
improvements is, perhaps, more questionable. Тһе 
many advances that have been made in respect 
to ferro-magnetism must, without any doubt, be 
attributed primarily to pure research, which also is 
responsible directly for the definition of the qualities 
required in conductors, without which it is not likely 
that conductors with these qualities would have 
been obtained. At the same time, many of the 
most valuable improvements, such, for example, 
as the invention of the nickeliron alloy called 
permalloy, appear to have been due to researches 
undertaken with the definite object of finding а 
material having а higher magnetic permeability 
than iron for low magnetic forces. The phenomena, 
again, of electro-magnetic repulsion under alterna- 
ting current, on which Professor Elihu Thomson’s 
repulsion motor and the repulsion electric house- 
meter were subsequently invented, were first 
discovered by purely scientific studies, made 
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independently 

Thomson, 
of the somewhat similar 
repulsion to the se 
preceded by a long experimental stud 
which must be classed with pure sci 


to discover how this occurred, Edi 
in à lamp made incandescent by direct current, a 
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by Dr. Fleming and Profe 

and Mr. Mordey's recent ора 
Phenomena of hysteretic 

paration of mineral ores was 

y of the subject, 

ence. 

Ав good an illustration as any of the interaction 


of pure electrical research and electrical practice 
i8 to be seen in the interesting and instructive 


history of the thermionic valve. Its origi 
be found in the well-known fact th Burt 


at carbon incan- 
descent lamps blacken their bulbs. In the айсы 


son found that 


small current could be detected between the positive 
terminal of his horseshoe filament and a metal plate 
sealed in between the legs of the filament, but no 
appreciable current could be detected between 
the negative terminal and the plate. Edison 
gave no explanation and made no use of the pheno- 
menon, but, in 1883 and during some years after, Dr. 
Fleming made à number of investigations of it, in 


the course of which he showed that particles of some- 


thing were projected from the filament in straight 
lines, and could convey negative electricity from the 
filament to the plate, but not in the opposite 
direction. This clearly was a research in pure 
science, made without any technical object, and 
for the time being had no technical consequences 
whatever. It was not, indeed, until 1904, when 
wireless telegraphy required a means of rectifying 
alternating currents which vibrated with a frequency 
that might be as much as а million а second, and 
could not be dealt with by the means applicable to 
much slower vibrations, that Dr. Fleming invented 
the oscillation or thermionic valve. This invention, 
therefore, and the long series of improvements which 
have been made on it, would have been impossible 
without Fleming's original pure research. 

It is perhaps unfortunate that the terms “ science ” 
and ''research " are used with more than one 
meaning. In the broadest sense, scientific work 
includes all that is done in accordance with the 
rules of scientific method, and, in the form of indus- 
trial science, may be found in a steel works as well 
asina laboratory. In that sense its primary object 
is not to obtain new knowledge, but to make the best 
use of existing knowledge. Scientific research. 


again, includes not only new phenomena or new 
relations between known phenomena, but also the 


determination of quantities and the elaboration of 


methods in regard to phenomena already known. 


The qualities required for the several branches of 
research are different. Pure science is not the fourth 


dimension, through which the contents of a closed 


box may be removed, but it does require, in those 
who are to make pioneer advances, the imagination 
by which they may rise to а height enabling them 
to take а bird's eye view of their subject, and per- 
ceive relations between adjoining fields that cannot 
be seen from behind walls. Тһе numbér of men 
who have the gift of such flight is too small for it 


to be desirable that they should do work in applied 
science, which can be done as well by workers with 


both feet on the ground. It is probably with this 
air force in his mind that Dr. Fleming complains of 
the existing system of examinations. For those 
who might without offence be called pedestrian men 
of science the system is probably less objectionable, 
though it might perhaps be confined with advantage 
to pass degrees, leaving honours to be awarded in 
another way. No useful purpose is served, nor any 
truth disclosed, by attempting to attribute different 
orders of importance to the several arms of the 
scientific forces. Infantry is as important in the 
Scientific army as in the military, and no position 
attained by the genius of scientific seers can bo con- 
solidated and used to its full advantage without the 
industrious and often ingenious labours of scientific 
men who are not seers. Both classes are essential to 
the advance of applied science, and Dr. Fleming 
cannot be thought to be disparaging those whose 
research is devoted to making good the advances 
already attained through pure science, or who devote 
their ingenuity to the collation of existing knowledge 
in the form of fructifying inventions, when he urges 
that the most important technical advances in this 
and other technical arts could not have been made 
without pure scientific research. 
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LABOUR NOTES. industrial co-operation with the Mond group of em- Hopes were expressed that ге 
, f t Manchester bet provers A number of additions to the list suggested } International Labour Office would lead to 15 
— f were recommended, , future., The following resolution 


à : adopted :—'* The delegates to the Engineers’ 
cotton trade operatives did not carry the differences Week” are convinced of the necessity of strong 
which have arisen any nearer to adjustment. At an 


posed ion of engineers in the national advisory 
earlier joint meeting, the employers had pro the 55 S De Ln 0 
ы ы ы id ment to endeavour to bring about agreement between 
12 representatives from each side, to examine and CVVT 
report on the effect of finance, taxation (local and a common investigation of urgent problems affecting 
VP the general interests of the profession and the question 
finishing charges, marketing and shipping. The powers 


j ineers in the national 
of this committee, it was suggested, should be volun- „„ а айы 
tary on both sides. "They were willing, it was stated, 
to collaborate with the operatives in ascertaining any 
necessary facts, and their suggestions covered all the 
points raised by the unions, with the exception of retail 
distribution. 


trade union recognition ; collective bargaining; the 
participation of labour in the benefits of increased 
production; minimum wage principles; organisation, 
technique and control of industry ; technical education ; 
industrial finance, including banking and credit 
systems and policy ; international agreements and 
conventions ; and publicity of the facts of industry. 
The report was adopted. 


Commenting upon the present unemployment in the 
United States, a writer in Man and Metal, the organ of 
the Iron and Steel Trades Confederation, states that 
men holding high positions on the other side of the 
Atlantic have recently declared that they could not 
afford to work the whole of the machinery in America 
full time, as to do so would create such over · production 
as would ruin the market. If that statement is 
true, Man and Metal's contributor says, it follows 
that this machinery has to be kept idle some time and 
that people have to be thrown out of work, either by a 
loss of time each week or by being thrown entirely 
idle. . . . until the goods produced are consumed by 
those who can purchase them." “In other words,” 
the writer declares, “ capitalism in America is no more 
а solution of the poverty problem than is capitalism 
in Europe." 


One of the subjects set down for discussion at the 
International Labour Conference, which is to open at 
Geneva on May 30, is minimum wage-fixing machinery. 
In the course of a report published by the Office, it is 
stated that the great majority of the replies of the 
various Governments to the questionnaire sent out 
are in favour of a solution of the question by means 
of a draft convention containing general principles 
supplemented by а recommendation on certain methods 
of application. The Office is therefore submitting for 
the consideration of the Conference a draft convention 
concerning the creation or maintenance of minimum 
wage-fixing machinery in certain trades, and a recom- 
mendation concerning the application of such machinery 
in these trades. The aim of the draft convention is 
to promote the protection of the workers in as many 
countries as possible, by providing a brosd basis for 
mutual obligations between countries which already 

а minimum wage-fixing system, and for the 
extension of the principle to other countries, besides 
laying a foundation for following up this first venture 
into tHe field of wages and pooling experience, which 
may lead to still further practical resulta in the course 
of time. The recommendation is intended, to supple- 
ment the draft convention by putting on record for 
the guidance of the Governments certain methods of 
applying some of the principles contained in the draft 
convention, which methods are almost universally 
adopted and have been proved by experience to be 
best calculated to facilitate the purposes of minimum 
wage-fixing machinery. 


On Monday, the operatives submitted their con- 
sidered reply, which was as follows :—' We agree to 
co-operate with the employers in a serious effort to 
ascertain all that goes to make up the costs of produc- 
tion and distribution, and whilst still of the opinion 
that a statutory committee is the best form of inquiry, 
we are prepared to take part in a joint inquiry, with an 
independent chairman, if the terms of reference are 
revised to our satisfaction, each side to be allowed 
the assistance of а competent accountant and 
statistician.” 


At a recent meeting of the General Council of the 
Trades’ Union Congress, a report was submitted from 
the Joint Trades’ Council’s Consultative Committee 
to the effect that the National Unemployed Workers’ 
Committee Movement were claiming that they had 
the recognition of the General Council and thus securing 
the support of people who would be unwilling to 
countenance any organisation unassociated with the 
official Trade Union movement. The General Council, 
after considering the matter, decided to make it clear 
to all concerned that “ the N.U.W.C.M. is not recognised 
by the General Council nor is it associated in any way 
with the Council." Тһе General Council, it із officially 
stated, has had under consideration the establishment 
of local organisations of unemployed workers through 
the Trades' Councils. An experiment undertaken by 
the British Trades’ Council has proved, it states, 
eminently successful and an account of the scheme 
in operation there is to be circulated to a number of 
selected centres. 16 is the intention of the General 
Council to assist the Trades' Councils in those centres 
to carry out such schemes. 


" We regret," the employers said, after considering 
the matter, that you have not agreed to the terms 
of reference we suggested at the joint conference on 
February 27. We consider that in the memorandum 
we then gave to you we had gone as far to meet objec- 
tions you had raised as we possibly could, whilst at 
the same time endeavouring to ensure an inquiry on 
lines that would not provoke prolonged and unnecessary 
delay. We are not prepared to add further to the 
terms of reference, which we consider wide enough for 
any reasonable inquiry into the condition of the industry. 
As the conference that we had proposed was to be a 
joint inquiry conducted by those specially acquainted 
with the trade, we see no need for any independent 
chairman. Further, we consider that both sides of such 
а conference would be fully competent to deal with 
any question that would be brought before it for 
discussion, without the assistance of outside professional 
men, and consequently, we do not agree with either 
of these suggestions.“ 


Speaking in the United States Senate on Monday, 
on the subject of unemployment, Senator Wagner, of 
New York, said that the country was facing a change 
in industrial organisation, and one which, in some 
respects, was as revolutionary as that which occurred 
in the beginning of last century. From farm and 
country, а steady stream of boys and girls was flowing 
to the cities, seeking the advantages to be gained from 
urban life. They no sooner reached the cities than 
they found small concerns becoming merged in larger 
and more economically-operated units. They found 
one machine, the result of a recent invention, perhaps, 
accomplishing the task of a hundred workers. They 
were caught between the lack of opportunity on the 
farms at home, and the Darwinian process of the 
survival of the fittest in the cities. There was only a 
casual reference during the debate, according to The 
Times correspondent at Washington, to a condition 
which is, he says, increasingly a subject of discussion 
in the United States, viz the degree to which the 
growing perfection of technical processes contributes 
to unemployment. Mr. Julius Klein, of the Depart- 
ment of Commerce, was quoted as saying that “ many 
thousands who have admittedly been displaced in our 
factories by machinery have gone into non-manufac- 
turing pursuits;" but the fact of serious unemploy- 
ment is present, the correspondent says, to demonstrate 
that the slack cannot be taken up in this way indefi- 
nitely. 


Several further communications were exchanged by 
the parties, and in one the employers stated that they 
assumed from the latest memorandum of the operatives 
that they considered the conference to be at an end. То 
that the operatives rejoined :--“ We do not know why 
you say * You understand that we consider the confer- 
ence to be at an end,’ as we regard your last note to 
be in the nature of an ultimatum—which practically 
told us we could have an inquiry on your terms or 
none at all. The responsibility for a  breakown 
must, therefore, rest upon you and not upon us.“ The 
conference then ended. 


In one important respect the Hours of Industrial 
Employment Bill introduced by the Labour Party 
differs from the measure proposed a year ago. It 
seeks, in effect, to sanction systematic overtime worked 
by railway and other transport workers, provided the 
matter is covered by agreements between the unions 
and their employers. The part of the Bill bearing on 
the subject is as follows: — If in the case of persons 
engaged in the transport of passengers or goods by 
road or rail, including the handling of goods at docks, 
quays, wharves, or warehouses, but excluding transport 
by hand, an agreement is arrived at, whether before or 
after the passing of this Act, between organisations 
of employers and workers, concerning the normal 
working hours, the methods of computing hours and 
overtime, the rest days and holidays, the Minister, 
if satistied that such agreement is reasonably required 
to meet conditions obtaining in respect of their employ- 
ment and that the normal working hours authorised 
by such agreement, exclusive of overtime, do not 
exceed on the average 48 hours per week, and that the 
payment for Ая із е 2. 9 P pro- 
visions of subsection (4) of Section 3 of this Act, ma | m 
by order prescribe that as respects the workers subject Mr. Bruce, the Commonwealth Prime Minister, has 
to such agreement, the limit of working hours shall be | replied to the Australasian Council of Trade Unions 
that specified in the agreement." that the Government cannot agree to withdraw the 

Amending Arbitration Bill, which is designed, he says, 
to extend the principles which the trade union move- 
ment has long advocated and, assisted to establish, 
and which provides for effective self-government of 
the unions in accordance with the members’ wishes, as 
expressed in a secret ballot. These principles were 
endorsed, it is claimed, at the last general election, 
when the Government received a definite mandate to 
place them on the statute-book. The Government 
offers, however, to give careful consideration to any 
additional representations the Council may make 


A strike of toolmakers involving about 1,000 men 
has obliged a number of Berlin’s more important engi- 
neering firms to close down their works. The men 
demanded an increase of wages which the employers 
declared to be unwarranted by the state of the industry. 
According to the correspondent of The Times, three 
factories, including the Siemens works, stopped оп 
Saturday last and over 50,000 persons were thrown 
out of employment. Several other firms were expected 
to be forced by lack of material to cease operations 
during the current week—provided no settlement of 
the difference was reached. 


The Ministry of Labour states that on February 27, 
1928, the number of unemployed persons on the regis- 
ters of Employment Exchanges in Great Britain was 
1,108,700, of whom 803,600 were wholly unemployed, 
237,500 temporarily stopped, and 67,600 persons 
normally in casual employment. Of the total number, 
889,100 were men, 34,600 boys, 151,400 women, and 
33,600 girls. On February 20, 1928, the number of 
unemployed persons was 1,136,687. Of these, 815,997 
were wholly unemployed, 253,101 temporarily stopped, 
and 67,589 persons normally in casual employment ; 
910,546 were wen, 36,157 boys, 155,445 women, and 
34,539 girls, On February 28, 1927, the number of 
Unemployed persons was 1,169,483, of whom 940,070 
eh men, 31,278 boys, 164,008 women, and 34,127 
giris, 


Under the heading Intellectual Workers," the 
organ of the International Labour Office states that 
an Engineers’ Week” held in Paris last month, 
under the patronage of the Society of Civil Engineers, 
was attended by the representatives of 14 organisations 
with over 30,000 members. In his opening address, 
M. Baclé described the engineer as an intermediary 
between capital and labour, and ап important worker 
for social peace. 1% was recognised that an increase 


in the salaries of engineers was a vital necessity of regarding the Bill, and, if the invitation to the con- 
production. The conference adopted a proposal by | ference is accepted, it does not propose to ask Parlia- 
M. Guiselin that the Committee of Management | ment to proceed with the consideration of the measure 
should be instructed to invite all the important engi- pending the conclusion of the conference. 

neers' associations participating to appoint delegates, 
the aggregate of which will form an electoral college. 
The object of this body will be to study questions of ROYAL AEKRONAUTICAL Socrety.—The lecture to be 
professional organisation and to inform the competent given by Dr. Rudorf, on “ Testing of Materials Used in 
Ministers of the delegates they would prefer to represent | Aircraft Construction,” has been postponed from March 15 
engineers in the national advisory councils, to a later date in the session. 


At Nottingham on Saturday last, the General Council 
of the Trades’ Union Congress considered the report 
of the Sub-Committee set up by it to compile a list of 
subjects for the agenda of the next conference on 
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ROTARY VARIABLE-DELIVERY 
PRESSURE PUMP. 


Tug main features of the Williams-Janney variable- 
delivery pump are probably familiar to moet mechanical 
engineers. The pump was introduced in 1907, and since 
that time has been supplied in large quantities by the 
makers, Messrs. Variable Speed Gear, Limited, of 6, 
Broadway, Westminster, S. W. I., both for pumping work 
proper and as an element in their well-known hydraulic: 
transmission gears. The pump has, however, recently 
been re-designed by the inc rporation of a number of 
important mechanical improvements, and the descrip- 
tion of an interesting plant, which has recently been 
installed at the large oil-cake mills in Liverpool, of 
Messrs. J. Bibby and Sons, Limited, forms а сопуе- 
nient opportunity for dealing with the new model of' 
the pump, which is known by the makers as V. S. G. 
Mark ІП. Тһе Liverpool installation, for permission: 
to publish particulars of which we are indebted to 
Mossrs. Bibby, тау be referred to before passing to the 
details of the pump, as it forms an excellent example 
of one of the specialised duties for which the pump is 
well suited. 

The arrangement of the plant in the oil-cake mills is 
shown in Fig. 1 on this page. The pump, which is 
mounted on a common bedplate with its driving motor, 
has a variable delivery of from 0 to 110 gallons a minute 
against a constant head of 700 Ib. per square inch. It 
supplies pressure oil direct to two accumulators feed- 
ing a battery of 30 seed presses and other hydraulic 
machinery. Тһе electric motor, which drives the 
pump direct, was supplied by Mesers. the Lancashire 
Dynamo and Motor Company, Limited, of Manchester, 
and is of the enclosed squirrel-cage three-phase induc- 
tion type, operating оп a 440-volt 50- period circuit. 
It has a normal rating of 60 brake horse-power at 720 
rpm. А star-delta George Ellison starter, which can 
be seen fixed on the wall in Fig. 1, completes the elec- 
trical equipment. The rate of delivery from the pump 
is controlled by the rise and fall of the accumulators 
through а chain and sprocket wheel mounted on the 
pump-control shaft, as shown in Fig. 1. This shaft 
operates the tilting box, as will be explained in connec- 
tion with the details of the pump. The arrangement 
is such that the pump gradually increases ite delivery 
when the accumulators are falling, and reduces it when 
they are rising, so that they are kept floating and there 
is always an ample supply of pressure oil available for 
the presses. Cotton-seed oil, which is filtered before 
passing to the pump replenishing tank, is used as the 
working fluid. The position of the tank above and the 
pump supply pipe are clearly shown in Fig. 1. The 
tank is equipped with a ball and float valve having an 
electrical cut-out to stop the motor in the event of the 
oil level falling below a predetermined minimum. It 
will be understood that this is the only motor-control | 
gear apart from the star-delta starter. There is no 
speed control, the motor running continuously at а | 
constant . 

The pump is illustrated in Figs. 2 to 6 оп Ше орро- | 
site page. This model has been designed for heavy | box does not rotate, but is suspended so that it can be 
duty, and to run continuously, day and night, if placed in any position between the vertical and that 
necessary. If the drawings of it which we repro- shown in Fig. 2. The position of the tilting box 
duce are compared with those of the early model which determines the output of the pump, is controlled 
illustrated in our issue of January 31, 1913, it will|from outeide the casing. as for instance by the chain 
at once be realised that very great developments have [апа sprocket arrangement described in connection 
taken place in the mechanical features of this appliance. with Messrs. Bibby's installation. The socket ring 
Rather, however, than to confine our attention to the | rotates inside the tilting box, and is carried round by 
enumeration of new features, it will be more satis-|the main shaft, to which it is connected by double 
factory and useful to describe the pump ayain, calling | gimbal rings, which give it complete freedom to tilt 
attention to important new features where it seems | as required and follow the tilting box. The gimbal | 
desirable. Referring then to Fig. 2, the arrangement rings, with their pivote, can be seen in Figs. 3 and 4. 
essentially о = " casing es а 5 3 им fitted around and аб the back of 
at the left-hand end. main shaft passes through | the socket ring, between it and the tilting box, to tak : y : : : д 
the centre of the casing, and is coupled to the the thrust and radial load. This is one of the 59 an 55 pis Е, Pus as - 
motor at its right-hand end, в gland being fitted | features of the new model, roller bearings having been | will move outwards The "ic 1. le of the piane 
where it passes out of the casing. At Ив left-hand fitted instead of Michell bearings in earlier machines. | inwards or outwards is е раци аг ee шош 
end, the shaft carries а barrel which is formed with | The Michell blocks are clearly shown in Fig 6, which | pump works equall " Es r of indifference, as the 
eleven cylinders bored parallel to the shaft and arranged | is а view of a partially dismantled pump showing the Ес пе 25 y well w к run in either dice 
equally around а circle with its centre at the centre | tilting box with the socket ring removed. Each of | rotation is xd D 9 85 ation the direction : 
of the shaft. One of these cylinders is shown in the 11 cylinders in the barrel is fitted with a piston | Assuming that the suit the suction and discharge. 
section in Fig. 2, and the positions of half of them connected by a rod to the socket ring. The rods have | part of the barrel рар рыгы во а ци upper 
сап be seen in the sections given at the right-hand sides ball joints at each end, so that they offer no resist- is towards anyone 2 ig. 2 is кошы orwards, t | 
of Figs. 3 and 4. The barrel rotates with the main | апсе to the tilting of the socket ring as it follows any | pistons above th та: "of ** 
shaft, but is connected to it through в universal joint movement of the tilting box. The arrangement is downwards i bcd of the paper will be moving 
in the form of a spherical seating which is shown іп clearly shown in Fig. 2. Аз this figure also shows, | them Шош ios КИ inders and expelling the oil in 
Fig. 2. The connection between the joint and the shaft | the cylinders have an opening at the bottom forming cylinders A pit Ui 1 plate port, to discharge. The 
leaves the barrel free to move axially. The barrel also |а port. The valve plate, against which the barrel contrary, be d чо е of the paper will, on the 
rotates in contact. with a valve plate which forms the | works, is formed with two circumferential porte which | other val ОЯ rom the supply pipe through Ше 
left-hand end of the casing, and the flexible connection | register with the ports in the cylinder bottoms. Тһе alternately, . Аз the barrel rotates, all cylinders 
between the barrel and the shaft allows the former to | two circumferential ports each cover nearly half the cylinders oe d 51 ТЕСІГІ cylinders and discharge 
bed itself properly on the valve plate. When the pump circle around which the cylinder porte rotate, but the | pump de xh 1 90 е с ear that the discharge of ii 
is in operation, th» barrel is in hydraulic balance and | two are separated at top and bottom by flat faces ог | pistons, that i s алде _by varying the stroke of the 
is automatically kept up against the valve plate, but lands. Short extension channels, or leads, connecting | The Ми 18 155 a tering the angle of the tilting box. 
initial contact, when starting up. is maintained by the | to the circumferential ports, are cut in the lands. They discha : d d m уы TL "e 5 
НЕКЕ spring which can be seen inside the barrel іп 8 п 5 „ the two ports together, and may bo obtained by. И * 

"ig. 2. eir function, in effect, is to dimini i ( . D E 
The other main member of tbe pump consiste of the land while leaving it оре RR. 19 5 РА кеа п that shown and the vertical. 
tilting box and socket ring, which can be seen at the | circumferential ports communicate one with the inlet | ment that th rom the geometry of the ш 
right-hand side, inside the casings, in Fig. 2. The tilting | and the other with the discharge side of the pump. discharge, t bat » © оо. үте а ор 105 


ROTARY VARIABLE-DELIVERY PUMP. 


MESSRS. VARIABLE SPEED GEAR, LIMITED, LONDON 


ы, у, 


ч" 
а «+ 


— 


~ 


ee Ks 


Fig. 1. 


This detailed description of the main parte of the 
ump will probably make its mode of action clear, 
ut for completeness it will be desirable to explain 

that action. This may best be approached by assuming 
that the tilting box is upright, that is at right angles to 
the shaft. It will be clear that, in that condition, the 
pistons will have no reciprocating motion in their 
cylinders, and that the whole of the moving parts will 
rotate together in the casing without producing any 
external effect. The output of the pump in this case is 
zero. If now the tilting box be moved into the position 
shown in Fig. 2, it will be clear that movement of the 
‚ pistons оп one side of a vertical plane он the centre 
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the lands between the suction and delivery ports in 
(ће valve plate. On the inlet side of the pump there 


is a replenishing valve of the ball type. This is the | 
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upper valve shown in Fig. 5. As 
will be seen, it is of the non-return 
type. The lower valve in this figure 
is а relief valve, also of the ball 
type, which is situated on the de- 
livery side of the pump. 

Only these two valves are neces- 
sary when one direction of flow is 
required from the pump, but when 
a pump is required to give reversible 
delivery, as when operating double- 
acting rams, &c., the valves are 


valve and a relief valve are fitted 
to each of the valve-plate ports. A 
feature of the relief valves, which are 
designed completelyto safeguard the 
pumping equipment against pres- 
sure overload, is that they connect 
the two valve-plate ports together, 
and any excess in the pressure side 
is relieved directly into the suction 
side, so that the volume of working 
fluid is not depleted. Тһе working 
parts of the pump are continually 
drowned in oil, а connection being 
made between the casing and the 


paper, their pistons are momentarily at rest. This | overhead oil-supply tank. The inlet to the casing is 


position is that at which the cylinder ports pass over | 


shown in Fig. 2, and the connecting pipe can be clearly 
seen in Fig. 1. 

Before concluding this description, reference must 
be made to the balancing cylinders which form an 


duplicated so that a replenishing | 
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important example of the improvements introduced 
into the new model. From the illustrations given, it 
will be seen that four cylinders are fitted to the valve- 
plate and that in them work simple pistons connected to 
the tilting box by spherical-ended connecting rods, two 
on each side of the vertical centre line of the machine, 
one being above and the other below the horizontal 
centre line of the tilting box, as shown in Fig. 2. The 
two cylinders to the right of the vertical centre line 
connect with the right-hand port and the other two 
with the left, so that it will be seen that whichever of the 
valve-plate ports is under pressure two pistons will 
always be in operation. Тһе pistons can be clearly 
seen in Fig. 6. The purpose of these balancing cylin- 
ders is to facilitate control of the pump. When dealing 
with high speeds and pressures, the forces acting on the 
tilting box are of considerable magnitude, and as their 
centre of pressure varies in position rapidly during the 
rotation of the piston group, control would become both 
heavy and subject to shudder unless some such balanc- 
ing and damping devices were employed. Бо far as 
damping is concerned, the pistons and cylinders act 
as pressure-filled dashpots, while, for balancing, it 
will be seen from Fig. 6 that the cylinders are not of the 
same diameter, and are 80 arranged that the difference 
in diameter is effective in balancing those reactions 
on the tilting box which normally resist endeavours to 
increase the stroke. Due to the use of these balancing 
| cylinders, large machines, which hitherto required 
special control mechanism, can now be handled with 
little effort, even at maximum pressure and full speed. 
| Тһе only other feature of the pump to which we need 
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refer is the arrangement for operating the tilting · box 
This, however, requires little comment, as it is ade 
quately illustrated in Figs. 3 and 4, which show alter 
native arrangements. The box is carried on trunnions' 
and in the arrangement illustrated in Fig. 3 one of these 
trunnions projects to the outside of the casing through 
a gland. А lever keyed to the trunnion serves to tilt the 
box, the lever being connected to any suitable mechan- 
ism. In the arrangement shown in Fig. 4, the box carries 
а toothed sector which gears with à pinion carried by a 
shaft passing to the outaide of the casing and fitted with 
в sprocket or handwheel. Movemeht of the sprocket 
tilts the box. This is the arrangement used in Messrs. 
Bibby's installation, as will be clear from Fig. 1. 


SAMPLING ATMOSPHERIC DUST BY 
THE IMPINGER METHOD. 


Тне simple apparatus developed by the United 
States Bureau of Mines (Circular No. 6048, by Alden 
H. Emery) for taking samples of atmospheric dust in 
mines, and other localities where frequent observations 
are desirable, consists of а collapsible stand carrying а 
hand pump and а sample bottle, the two being con- 
nected by rubber tubing. Тһе stand is fitted with а 
stirrup at the bottom, in which the observer places 
his foot, while holding the rod of the stand with one 
hand and turning the crank of the rotary pump with 
the other. The pumping draws air through а }-in. 
glass tube, 8 in. high. into the liquid (water, alcohol, 
&c.) contained in the sampling bottle. The tube 
narrows down to an orifice of about 0-1 in. at its lower 
end, and about 0-2 in. below that orifice is fixed the 
impinger plate, 1 in. in diameter, which is made of 
bronze. When the air current strikes the plate, the 
dust is arrested by the plate and forms a suspension 
in the liquid. The tube is then taken out of the bottle, 
which is closed by a rubber stopper and sent to the 
laboratory for analysis. As some dust is soluble in 
water, 25 per cent. alcohol is mostly used as the 
liquid. The apparatus is noteworthy for its simplicity, 
and detailed instructions are given for ite use. 
ing is generally continued for about 15 minutes. The 
record sheet, to be returned with the sample bottle, 
asks for detailed information about locality, time, 
nature of mine, &c. It is to be stated, for instance, 
whether water sprinkling or rock dusting is employed 
in the mine, and whether undercutting or drilling and 
blasting are employed, and the position of the spot 
is to be indicated with respect to face, cross cuts, air 
velocity, hauling, &c. All these questions are relevant, 
since the amount of dust in the air varies much in the 
course of the day and with the work going on; mere 
tests taken at odd, indefinite moments, might lead to 
quite erroneous conclusions, 


TENDERS.—We have received from the Department 
of Overseas Trade, 35, Old Queen-street, London, S.W.1, 
particulars of tenders invited by various bodies in the 

ritish Possessions and in foreign countries. Further 
details and information relating to these may be obtained 
on application to the Department at the above address, 
the reference number given below being quoted in each 
case :—The Indian Stores Department invite tenders 
for 31 bridge girders for the Railway Board. Order 
No. N-7979. Tenders to be received at the Indian 
Stores Department, Engineering Branch, New Delhi, 
by April 18. А specification may be seen on application 
to Room 50, at the Department of Overseas Trade, 
until March 10. (Ref. No. А. 5987.) А further call 
from the Indian Stores Department, New Delhi, tenders 
for which will be received up to March 29, is for the supply 
and delivery of one 70-kw., 120-volt direct-current 
steam-engine-driven generating set, intended for use 
at Port Blair, Andaman Islands, (Ref. Хо. BX 4256.)- 
The New Zealand Government Railway Department is 
calling for tenders, to be роза by April 17, for the 


supply of lubricating and gas-making oils. (Ref. No. 
В.Х. 4258.) 


PERSONAL.—Lieutenant-Colonel С. Hardie, D.S.O., 
has been appointed general manager of the Chelmsford 
Works of Messrs. Crompton Parkinson, Limited, of 
Guiseley, Leeds.—Mr. Hugh Campbell, M. I. Mech. E., 
Newstead, Halifax, has commenced the manufacture of 
vertical and horizontal oil engines of the high-compres- 
sion, cold-starting, airless- injection type.— Messrs. Walker, 
Crosweller and Company, 54-58, Queen Elizabeth-street, 
London, S. E. I. have taken over the sole selling rights 
for the British Isles, and certain countries abroad, of 
the Dielectricmeter hitherto sold by The Empson 
Electrical Engineering Company, Limited.— The British 
Colliery Owners’ Research Association have appointed 
Mr. James G. Carson, B.Sc., who holds the position of 
under-manager at one of the collieries of the Ashington 
Coal Company, to the post of technical investigator.— 
Mr. H. R. Davis, consulting engineer and marine 
surveyor, 321, Tower Building, Liverpool, has been 
appointed the representative for Liverpool and district 
for Messrs. J. Samuel White and Company, Limited, 
shipbuilders and engineers, East Cowes.—An agreement 
has been entered into between Messrs. Automatic and Elec- 
tric Furnaces, Limited, North-road, Holloway, London, 
N.7, and Messrs. Alfred Herbert, Limited, of Coventry, 
for the sale of Wild-P afield furnaces in Scotland. 
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Medical Research Council. Department of Scientific and 
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А. Тлуіов, London: Ни Majesty's Stationery 
Office. [Price 4d. net.] AM 

United States Geological Survey. Bulletin No. 795-1. 
The Brown Iron Ores of West- Middle Tennessee. By 
Е. Е. BuncHARD. [Price 15 cents.) Хо. 795-Е. 
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Paper No. 38. The Pressures Produced in Blowing 
Electric Fuse Links. By С. AILSsor and R. У. 
WHEELER. [Price 18. 6d. net.] Хо. 39. Тһе 
Pressures Produced by Electric Arcs in Closed Vessels. 
Ву С. ALLSsOr and R. V. WHEELER. [Price да. net.] 
Paper No. 40. The Lighting Power of Flame Safety 
Lamps. By R. V. WHEELER and D. У. WooDHEAD. 
Шпее 18. net.] London: His Majesty's Stationery 
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London: Methuen and Company, Limited. [Price 
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United States Bureau of Mines. Annual Report of the 
Director to the Secretary of Commerce for Fiscal Year 
ended June 30, 1927. [Price 10 cents.] Bulletin 
No. 278. Magnetic Concentration ој Iron Ores of 
Alabama. Ву О. LEE and others. [Price 20 centa.] 
Technical Paper No. 407. Development, Mining, and 
Handling of Ore in Folded and Faulted Areas, Red Iron 
Ore Mines, Birmingham District, Alabama. By W. Е. 
CRANE. [Price 15 cents.] No. 419. Safe Practices 
at Oil Derricks. By H. C. Мпљев. [Price 15 cents.] 
Washington : Government Printing Office. 
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J. G. ге ROULBAL. HaMiLTON. London: Обого 
Allen and Unwin, Limited. [Price 78. 6d. net.] 

Wirtschaftlichste Isolierstarke bei Wärme- und Kälte- 
schulizanlagen und Warmeabgabe звойетет Rohre bet 
unterbrochener Betriebsweise. By Dr. Ing. I. 5. Сам- 
MERER. Berlin: Industrieverlag von Hernhaussen 
Aktiengesellschaft. [Price 6 marks.] 


Mechanics of Materials. Ву GEORGE Youna, JUN., and 


Нгвевт Есоеме BAXTER. New York: The Mac- 
millan Company. London: Macmillan and Company, 
Limited. [Price 178. net.] 


Rensselaer Polytechnic Institute. Engineering and 


Science Series Мо. 16. А Study of the Physical Proper- 
By 


ties of Electrolytic Cobalt and its Alloys with Iron. 
W. C. ELLIS. No. 17. Ап Optical Method of Deter- 
mining Internal Stresses in Homogeneous Materials. 


Ву С. Е. Екошлотт. The Measurement of Intensive 
Magnetic Fields by Means of the Zeeman Effect on the 


Zinc Triplet. Ву W. С. Мснез. Troy, N.Y.: 
Offices of the Institute. 


Instructions as to the Survey of Passenger Steamships. 
Voll. Тегі. 


Diagrams of Floodable Lengths, «с. 
London: His Majesty’s Stationery Office. 


SECONDARY STRESSES: 
occurred near the middle of column three, page 261, аще, in 
connection with the criterion for redundancy. The sen- 


tence in question should read, '' the number of bars plus 


six із more than three times the number of the joints.” 
By inadvertence minus was written instead of plus. 


THE INSTITUTION оғ MECHANICAL ENGINEERS.—The 
general meeting of the Institution of Mechanical Engineers 
on March 16, at 6 p.m., will be preceded, at 5.30 p.m., 
by the unveiling ceremony of the George Stephenson 
memorial presented by the Railwaymen of the Argentine 
Republic in commemoration of the centenary of the 
прие of the Stockton and Darlington Railway, which 
was held on September 27, 1925. The memorial consista 
of а handsome bronze plaque mounted on a marble slab, 
and contains bas-reliefs of George Stephenson and the 
Rocket, with allegorical figures and ап appropriate 
inscription. It has been erected at the entrance to the 
marble tea-room, and, as it has been presented through 
the Argentine Government, will be unveiled by the 
Argentine Ambassador, His Excellency Sefior Don 
Evaristo Uriburu. It is hoped that there will be a full 
attendance of members to signify appreciation of the 
honour done to the Institution by the representative 
of а vigorous and friendly State. 


[Price le. ба. пе.) Vol. 11. Standard 
{Price 64. not.] 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Business in Cleveland pig- 
iron continues slowly but steadily to expand. Supply 
for the open market, after producers have made рго- 
vision for their own foundries and steelworks is not 
quite sufficient to cope with needs, and as demand 
romises to increase, and stocks are low, shortage may 
be experienced in the near future, unless output is 


enlarged. Local consumers who have to buy their pig 


iron are taking larger supplies, home users at в distance 
are purchasing more freely, and firms in Scotland are 


still buying fair parcels; the Continental inquiries circu- 


lating encourage the hope of an expansion in export trade. 
Makers adhere firmly to their fixed quotations. No. 1 
grade of iron is 67s. ба. ; No. 3 g.m.b., 67а. ба. ; No. 4 
foundry, 648. ; and Ко. 4 forge, 63s. ва. 


Hematite.—Rather better &ccounts are given of the 
East-Coast hematite iron branch of trade. Both home 
and Continental demand is improving, and the curtail- 
ments of output promise to reduce production to near 
current needs. Ав yet, however, supply is ample, and 
makers are still unable to book orders except on terms 
that entail substantial loss. Prices аге not quotably 


altered, but the tendency is upward. Mixed numbers 
are 708. 


Foreign Ores.—Sellers of foreign ore, though doing 


little business, take а very firm stand. Beet rubio is 
212. 94. to 228., c.i.f. Teos. 


Blast- Furnace Cole. Durham blast-furnace coke is in 
only moderate request, and prices are rather easier. 
Good average qualities are put at 184., delivered here. 


Manufactured Iron and Steel.—There is rather more 
business passing in several branches of the manufactured 
iron and steel trades. Home orders are coming forward 
more freely, and particularly is this the case as regards 
certain semi-finished steel commoditics. Some improve- 
ments in export demand for plates and sheets is reported. 
Common iron bars аге 101. 5s. ; best bars, 101. 15s. ; best 
best bars, 111. 58. ; iron rivets, III. 58. ; pecking (parallel), 
7l. 108.; packing (tapered), 10:.; steel billete (soft), 
61. 158. ; steel billets (medium), 71. 25. 6d. ; steel billets. 
(hard), 71, 128. 6d.; steel ship plates, 87. 7s. 6d.; steel 
angles, 71. 178. 6d.; steel joists, 71. 174. 6d.; steel 
rivets, 111.; heavy steel rails, 8l. 105. ; and galvanised 
corrugated sheets (No. 24 gauge), 131. 


Imports of Iron and Steel. —Returns of the Tees Conser- 
vancy Commission published this week show the imports 
of iron and steel to the Tees from Continental countries, 
from India, and from Coastwise ports, for the four months 
ending February 29 last, and also give the figures for the 
same months a year аро, as well as those for the correspond- 
ing pre-war period of 1913-14. Pig-iron received in the past 
four months is returned at 3,561 tons, as against 52,333 
tons а year ago, and only 54 tons in the pre-war period ; 
crude sheet bars, billets, ‘blooms, and slabs imported to 
the end of last month are given at 53,693 tons, as against 
71,999 tons a year ago, and 14,309 tons in the pre-war 
period; and plates, bars, angles, rails, sheets and joists 
unshipped to the end of February last are shown at 
14,950 tons, as against 20,754 tons a year ago, and 7,906 
tons in the pre-war period. 


Shipments of Iron and Steel.—Aggregate shipments of 
iron and steel from the Tees last month reached 85,281 
tons, or 11,000 tons more than the January clearances. 
Of the 18,411 tons of pig iron loaded in February, 7,465 
tons went to foreign parts, and 10,946 tons went coast- 
wise ; of the 5,073 tons of manufactured iron despatched, 
3,866 tons went abroad, and 1,207 tons went coastwise ; 
and of the 61,797 tons of steel shipped, 53,717 tons went 
overseas, and 8,080 tons went coastwise. As usual. 
Scotland was the chief buyer of pig iron, accepting 
7,426 tons, and Wales coming next with 3,470 tons. The 
Cape of Good Hope, with an import of 1,148 tons, was the 
largest purchaser of manufactured iron. The Argentine 
was by far the heaviest importer of steel, receiving 16,748 
tons, while India, hitherto usually the principal customer, 
took only 8,947 tons. Among other chief importers of 
steel were: Australia, 7,069 tons ; Nigeria, 2,975 tons ; 
Ceylon, 2,590 tons; Natal, 2,310 tons; and Federated 
Malay States, 2,113 tons. 


INSTITUTION OF ELECTRICAL ENGINEERS.—In view of 
the comparatively small number of members who ex- 
pressed a desire to take part in the proposed suinmer 
meeting in Norway next June; it has been decided not 
to proceed with the arrangements. 


ConTRACTS.—-Messrs. The Westinghouse Brake and 
Saxby Signal Company, Limited, 82, York-road, King в 
Cross, N. I. have received an order from the Southern 
Railway for signalling apparatus for the Lewisham 
connecting lines, which includes the following :—109 
two-element vane track relays, 382 single-element vane 
line relays, 72 apparatus cases, 60 cable joint boxes, etc.— 
Messrs. The General Electric Company, Limited, 1 
House, Kingsway, London, W. C. 2, have secured a 
contract from the Southern Railway Company for the 
supply of a large number of Osram lamps, including 
train-lighting lamps, over the period March 1 to August 
31, 1928.—An important contract, amounting to English 
mately 185,000 f., has been secured by the glish 
Electric Company, Limited, Queen's House, Kingsway, 
London, W.C.2, from the Egyptian Ministry of Publie 
Works. The contract comprises the complete plant for 
the Belqas Power Station, and includes three 2,500-k.w 
turbo-alternator sets, with the necessary transformers, 
switchgear, boiler plant, and coal-bandling plant. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—Little or no improvement has taken 
place in the majority of local staple industries. Business 
for all kinds of producta ebbs and flows. Taken as a 
whole, however, the undertone is one of hopefulness, 
and the belief is held that & turn for the better will 
shortly be experienced. The steel-producing sections 
continue to mark time. Forward business is at a 
minimum. Continental quotations are inclined to 
decline owing to increased costs of production, and 
British users have hopes of capturing much of the 
business recently lost to foreign rivals. Increased 
orders are already being received for basic billete. 
Competition in wire rods continues exceptionally keen. 
Home mills, however, are meeting with ап increased 
demand. Considerable overseas orders for railway 
materials are finding their way to this district. Туге 
and axle plants are only working spasmodically. There 
ва lively demand for all kinds of electrical apparatus. 
Electric power schemes abroad are absorbing big 
quantities, while home requirements аге increasing. 
The outlook for mining gear is brighter. With compe- 
tition from Germany and Czechoslovakia in all kinds 
of cutting steels, output from this district shows по 
signs of expanding. The call for steel and parts for 
the motor industry is considerable. The tool trades 
are patchy. Business is quiet in plantation tools and 
saws. Garden and farm implements are in growing 
request. Hopes are entertained of a resumption of 
Russian trade, which would provide Sheffield makers 
of saws and files, edge and engineering tools with plenty 
of work. A big volume of business continues to be 
done in Stainless steel, and if the present rate of output 
is maintained, last year’s record is certain to be eclipsed. 


South Yorkshire Coal Trade.—In practically every 
section the supply exceeds the demand. Sidings are 
choked with surpluses, and short-time working is the 
order of the day. Demand for industrial fuel is well 
below normal, but it is expected that an early improve- 
ment in the steel-producing sections would find stocks 
at works very low, and so necessitate an immediate 
demand. In the house-coal market the advent of 
warmer weather has had an adverse effect. Conse- 
quently an early revival is out of the question. Blast- 
furnace coke is dull on both home and lorog account. 
Foundry and furnace coke have improved, while gas 
coke remains firm. Quotations: Best branch hand- 
picked, 278. 6d. to 298. 6d.; Derbyshire beet bright 
house, 20s. 6d. to 21s. ба.; best house coal, 104. to 
204. 6d. ; screened house coal, 162. to 174. ба. ; screened 
house nuts, 158. to 168.; Yorkshire hards, 144. 6d. to 
15а. 6d.; Derbyshire hards, 144. to 168. 6d.; rough 
slacks, 88. 64. to 9s. 6d.; nutty slacks, 6s. to 74.; 
sinalls, 38. to 4s. 6d. 


NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.—Although the better feeling in 
the Scottish steel trade is stil prevalent, there has 
been no change of any mornent in the state of the indus- 
try. Output. from some works shows expansion, but 
that ія not very general, and current demands fall far 
short of capacity. Consumers are not inclined to fix 
up too much forward business, being of the opinion 
that prices will remain in their present region for а 
little time yet. Inquiries are not very numerous, but 
maker» are hopeful of an increase in that direction, 
аз the spring advances. Owing to fewer contracts 
having recently been booked for new tonnage, there is 
less doing in shipbuilding material. In the black-sheet 
trade there has been practically no change over the week. 
The demand is poor, and, despite the advance in the 
price of raw materials, producers are finding great difti- 
culty in securing any increase in their prices, although 
the export figure is hardening up. The following are 
the current market quotations — Boiler plates, 107. 108. 
per ton; ship plates, 84 74. 64. per ton; sections, 
il. 178, 64. per ton ; and sheets, } in., Sl. 128. 6d. per ton, 
all delivered Glasgow stations. Galvanised corrugated 
sheets, 24 b.g.. are called 131. 58. per ton for home 
delivery, and 13, to ІЗІ. 5a. per ton for export. 


Malleable-Iron Trade.—A poor tone rules in the West 
of Scotland malleable-iron trade, and makers are badly 
off for orders. Competition from Continental material 
Із rather keen at present, and this is a big factor in the 
quetness at the local works. Re- rolled steel bars, like 
bar iron, are very quiet and dealings are on a limited 
scale, The price to-day for Crown " bars в 101. ба. 
рег ton, and for re- rolled steel bars 71. 158. per ton, both 
for home delivery. For export the quotations are 5s. 
and 158. per ton less, respectively. 

Scottish Pig. Iron Trude. Little or no change has taken 
place in the pig-iron trade of Scotland since lust report. 
Пе output at the moment seems quite ample for all 
calls, and there are goodly stocks оп hand. Quite a 
healthy undertone prevails, and, as it is thought that 
Prices just now are about rock bottom, there are possi- 
Militi of some improvement іп buying before long. 

neces generally are firmer inclined, and the following 
are the current market quotations :—Hematite, 744. 
per ton, delivered at the steel works; foundry iron, 


Хо, 1, 758. per ton, and Хо. 3, 70s. per ton, both on trucks 
at makers’ yards. 


_ Scottish Pi. Iron Shipments.—The shipment of 
Scottish pig- iron from Glasgow Harbour, for the week 
ending Saturday last, March 3, amounted to 858 tons, 
all going overseas, For the corresponding week of last 
year the figures were, 1,256 tons foreign and 182 tons 
сове, making a total shipment of 1,438 tons. 


ENGINEERING. 
NOTICES OF MEETINGS. 


PnvsicAL Socrety.—To-night, 5 p.m., Imperial College 
of Science and Technology, South Kensington, S.W.7. 
Thirteenth Guthrie Lecture: Electrodeless Discharge 
through Gases," by Sir J. Thomson. 


JUNIOR INSTITUTION ок ENGINEERS.—To-night, 7.30 
.m., 39 Victoria-street, S. W. I. Air Compressors ” by 
г. E. 8. Huntingford. Friday, March 16, 7.30 p.m., 
Chairman's Address: “ Ап Outline of Petroleum Dis- 
tribution," by Mr. W. M. Hurrell. 


INSTITUTION оғ ENGINEERING INSPECTION.—To-night 
7.30 p.m., Royal Society of Arte, John-street, Adelphi, 
W.C.2. *'Limit System in Relation to Production and 
Inspection, and Some Inspection Problems," by Mr. 
L. Nicholson. 


RovaAL INsTITUTION.—To-night, 9 p.m., Albemarle- 
street, W.1, “ The Sun's Outer Atmosphere," by Mr. E. A. 
Milne. Saturday, March 10, 3 p.m., ** The Transforma- 
tion of Matter" (Lecture I), by Sir E. Rutherford 
Monday, March 12, 5.15 p.m. “ Wave Mechanics 
(Lecture III) by Dr. E. Schrodinger. Wednesday, 
March 14, 5.15 p.m., “ УУауе Mechanics " (Lecture IV), 
by Dr. E. Schródinger. Thursday, March 15, 5.15 p.m., 
E pia and Chemistry " (Lecture II), by Dr. J. J. Fox. 
Friday, March 16, 9 p.m., The Quantum and Rela- 
tivity Theories of Light," by Professor E. T. Whittaker. 
Saturday, March 17, 3 p.m., “Тһе Transformation of 
Matter (Lecture П), by Sir E. Rutherford. 


INSTITUTE OF BRITISH FOUNDRYMEN.—Scottish Branch : 
Saturday, March 10, 3.45 p.m. Royal Technical College, 
Glasgow. ‘Scottish Moulding Sands, by Mr. F. 
Hudson. Lancashire Branch, Burnley Section Tuesday, 
March 13, 7.15 p.m. Municipal College, Ormerod-road, 
Burnley, “ Foundry Conditions," by Мг. W. H. Meadow- 
croft. Wales and Monmouth Branch: Saturday, 
March 17, 6.30 p.m., Technical Institute Newport. 
“ Plaster Work and Plate Moulding,” by Mr. T. W. 
Markland. Lancashire Branch, Junior Section : Saturday, 
March 17, 7 p.m., College of Technology, Sackville- 
street, Manchester, Mass Production in the Foundry," 
by Mr. W. Yates. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre : Monday, March 12, 7 p.m., Queen's Hotel, 
Dems “ Notes on the Single Sleeve Valve Prin- 
ciple," by Mr. G. L. Ensor. 


INSTITUTION оғ ELECTRICAL  ENGINEERS.—North- 
Eastern Centre : Monday, March 12, 7 p.m., Armstrong 
College, Newcastle-on-Tyne. ''Insulating Oils for High- 
Voltage Cables,” by Mr. T. N. Riley and Mr. T. R. Scott. 
Scottish Centre: Tuesday, March 13, 7 p.m., North 
British Hotel, Edinburgh. *“ Practice and Progress in 
Combustion of Coal as Applied to Steam Generation," by 
Mr. Е. Н. Rosencrants. London: Thursday, March 15, 
6 p.m., Victoria-embankment, W. C. 2. Some Соп. 
siderations of the Economics of Electric Power Produc- 
tion," by Mr. W. T. Townend. 


INSTITUTE OF  METALS.—Scottish Local Section 
Monday, March 12, 7.30 p.m., Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. Annual General Meeting. London Local 
Section: Thursday. March 15, 7.30 p.m. Society of 
Motor Manufacturers and Traders, 83, Pall Mall, S.W.1. 
“ High Tensile Вгопте," by Mr. W. Lambert. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.-—Tues- 
day, March 13, 5.30 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. “Тһе Natural Gas of South 
Persia, Process Development and Exploitation," by 
Lieut.-Col. S. J. M. Auld. 


INSTITUTE OF MARINE ENGINEEBS.— Tuesday, March 13, 
6.30 p.m., 85-88, The Minories, Tower-hill, E. I. Recent 
Developments in Propelling Equipment Practice of 
Reciprocating Engined Steamers,’ by Мг. С. R. Hut. 
ohinson. 

INSTITUTION оғ THE RUBBER INDUSTRY.—Tuesday, 
March 13, 8 p.m., Institution of Mechanical Engineers, 
Storey's-gate, S. W. I. Lecture: Scheme of Accelera- 
tor Classification," by Mr. R. P. Dinsmore. 


SHEFFIELD METALLURGICAL ASSOCIATION. Tuesday. 
March 13, 7.30 p.m., 198, West-street, Sheffield. “Тһе 
Erosion of Guns from the Metallurgical Standpoint," 
by Dr. H. Moore. 


OVERHEAD LINES ASSUCIATION.—Wednesday, March 
14, 5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W. C. 2. Joint Use of Wood Pole Lines 
for Electricity Supply and Communication Systems," 
by Mr. E. 5. Byng. 


INSTITUTE ок Ескі... Wednesday. March 14. 6 p. in., 
Chemical Society, Burlington House, Piccadilly, W. I. 
Symposium on " The Influence of Fuel on Industrial 
Costs." 


INSTITUTION OF RAILWAY SIGNAL  ENGUNEERS.-— 
Wednesday, March 14, 6 p.m., Institution of Electrical 
Engineers, Victoria-embankment, W.C.2. “ Speed and 
Route Signal Aspects Compared," by Mr. C. W. Prescott. 


LIVERPOOL) ENGINEERING Society. - Wednesday, 
March 14, 6 pan., 9, The Temple, Dale-street. Liverpool. 
“ Development of Steam Turbine Propulsion," by Mr, 
R. J. Walker. 


INSTITUTION OF (пуп, ENGINEERS. Wednesday, 
March 14, 6.30 p.m., Great George street, S. W. I. 
Students’ Meeting. “Тһе Belgian Railways,” by Mr. 
H. M. Pearson. 


INSTITUTION ок ENGINEERS-IN-CHARGE.— Wednesday, 
March 14, 7.30 p.m., St. Bride Institute, Bride-lane, 
Fleet-street, E.C.4. “ Wells and Well Boring,“ by 
Mr. G. A. Hughes, 
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Royat Бостету or Ants.—Wednesday, March 14, 
8 p.m., John-street, Adelphi, W.C.2. “Тһе Lead Acid 
Cell: its Place in Modern Industry,” by Mr. H. G. 


Brown. 


INSTITUTION OF MINING AND METALLURGY.—-Thurs- 
day, March 15, 5.30 p.m., Geological Society, Burlington 
House, Piccadilly, W.1. “Тһе Inner Crystal Structure 
of Some Native Metals," by Professor H. C. H. Carpenter 
and Mr. S. Tamura. 


ROYAL AERONAUTICAL Society.—Thursday, March 15, 
6.30 p.m. Royal Society of Arta, John-street, Adelphi, 
W.C.2. “ Flying Boat Maintenance and Equipment," 
by Flight-Lieut. B. С. Н. Croes. 


Royat SANITARY INsTITUTE.—Friday, March 16» 
4 p.m., Town Hall, Scarborough. Discussion on “ The 
Scarborough Water Supply and New Scheme," by Dr. 
H. Lapworth. 


INSTITUTION оғ PROFESSIONAL CIVIL SERVANTS.— 
Friday, March 16, 5.30 p.m., Royal United Service 
Institution, Whitehall, 8. W. I. Lecture: '" The Deve - 
lopment of High Speed Aircraft,” by Major J. 8. 
Buchanan. 


INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
March 16, 5.30 p.m., Storey’s Gate, S. W. I. Unveiling, by 
His Excellency the Ambassador of the Argentine Republic, 
of the Stephenson Memorial, presented to the Institution by 
Railwavmen in Ше Republic, 6р.т.,“ The Reorganisation 
of Crewe Locomotive Works," by Captain Н. P. M. Beames. 


WEST BRoMwicH ENGINEERING Socrety.—Friday, 
March 16, 7.30 p.m., Kenrich Technical College, Weat 
Bromwich. Lecture: “ Metallurgical Defects and Failures 
in Engineering," by Professor D. Hanson, D. Sc. 


INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS : 
South-Western District. Saturday, March 17, 12 noon. 
St. Bernard’s, St. Andrews- , Exmouth. Short 
Notes on Exmouth Municipal Undertakings,” by Mr. 
S. Hutton. Eastern District: Saturday, March 17, 
2 p.m., County Hall St. Helen’s-street, Ipswich. 
“ Superelevation," by Mr. E. Tasker. “ Bridge on- 
struction,” by Mr. L. T. Weaser. 


NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


The Coal Trade.—Tenders were opened in Cairo 
yesterday for the largest single contract for coal, by the 
Egyptian State Railways, since the war. The quantity 
is 340,000 metric tons of large Welsh coal delivered at 
Alexandria over the six months ending September next. 
Again, Messrs, Watts, Watts and Company, Limited, 
indicated the lowest price, with а quotation of 264, 8d. 
per metric ton c.i.f. Alexandria, which ін 6d. per ton. 
below the figure at which the contract for 100,000 
metric tons was secured in December last, and ls. 8d. 
per ton lower than the figure at which they obtained 
the order for 125,000 metric tons in May. The present 
figure of 265. 8d., which remains firm for ten days, is 
the lowest quotation for the business during the last 
twelve months, comparing with 334. 5d. per metric 
ton in March last. Тһе scheme for the stabilisation of 
Welsh coal prices has not been completed, but another 
meeting of the committee dealing with the matter is 
to be held next week. In the meantime exports have 
been on а better scale than for some months past, 
but the prevalence of large stocks has prevented any 
improvement in prices, In the past week shipments 
of coal as cargo foreign totalled 503,030 tons, which was 
nearly 97,000 tons more than in the preceding week and 
500 tons more than in the corresponding period of last 
year, but 45,500 tons less than in the last week of Мау. 
The increase is all the more remarkable when it is men- 
tioned that shipments were reduced from the western 
ports but increased at Cardiff from 256,400 tons to 
359.240 tons and at Newport from 65,390 tons to 76,880 
tons, but lowered at Swansea from 39,820 tons to 38,270 
tons, аб Port Talbot from 37,820 tons to 23,540 tons, 
and at Llanelly from 6,850 tons to 5,100 tons. Clear- 
апсез to Argentina at 82,000 tons and to Egypt at 
56,000 tons were practically doubled, and also increased 
to France at 107,000 tons, to Italy at 55,000 tons, and 
to Spain at 31,000 tons. 


Coal Trade Losses. —The joint audit of the South Wales 
coal trade for the quarter ended January shows a loss 
of no less than 761,312}. compared with 656,838. in 
the previous quarter or from 18. 3:524. рег ton to 
ls. 5:824. per ton. Under the procedure laid down by 
the Conciliation Board the wages of the workers for 
the three months ended May should be 9:71 рег cent. 
under the standard rates, but under the agreement the 
owners must pay 28 per cent. above the 1915 standard 
rates. The volume of Ше export trade іп the three 
months was 174,000 tons less than in the preceding 
quarter, while the cost of production was lowered by 
51d. per ton, but on the other hand selling prices мего 
reduced by 8.054. per ton to 138. 2- 68d. 


Iron and Stecl.—Exporta of iron and steel goods in 
the past week totalled 16,314 tons, against 19,896 tons 
іп the previous week. Shipments of tinplates and 
terneplutes were increased from 8,757 tons to 9,291 tons, 
and of galvanised sheets from 1,877 tons to 2,060 tons, 
but those of blackplates and sheets were lowered from 
3,396 tons to 710 tons, und of other iron and steel goods 
from 5,866 tons to 4,253 tons, 


-------- ИЕ 


RUSSIAN - MONGOLIAN TRADE _ ПЕУЕГОРМЕМТ.—— А С- 
cording to T'he Chinese Economic Bulletin, the total value 
of the trade between Soviet Russia and Mongolia, during 
1926, was 12,186,000 roubles, as against 7,115,000 roubles 
during 1925. 
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Offices for Publication and Advertisements, 


35 and 36, Bedford Street, Strand, London, W.C.2. 


desire to call tbe attention of our readers to 
(EO Ара that the above is our SOLE ADDRESS, 
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CONTENTS. 


The Kinematics of the Andreau Differential Stroke 
Engine (/Hus.) 
The Trafford Park Works of Messrs. Metro- 
politan-Vickers Electrical Company, Limited 
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make it impossible, as was the саве last time, for the 
railways to proceed with the matter. | 
It is difficult indeed to see why the railways 
should be perpetually barred from adopting im- 
provements which come with time. Some years 
| ago when we were taxed with unfriendliness towards 
the road transport interests, because we held that 


and that no connection exists between this 
Journal and any other publications beari ТОДО eevee елнын ы НИ ЛИН НА 277 | 
somewhat emular oes The Viscosity of Lubricants at High Pressure .. 281 | the railways had a good case, we defended our posi- 
5 ENGINEERING, WESTRAND, | The Leipzig Fair (Шия.) )) . 282 | tion in the following words: In our opinion the 
hea aon Literature. Der Aufbau des Mortels und des railways, as common carriers, should have the right 
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to avail themselves, equally with any other concern 
which exists to sell transport, of any developmente 
which the advance of applied science render feasible, 
not excluding those which they as ratepayers have 
helped to build up." 

Supposing we look into the future, and if neces- 
gary stretch the imagination just a little to add point 
to the argument, we will perhaps see a time coming 
when air transport will be in common use. Shall 
we also see in those days the air transport com- 
panies contending that the older road hauliers should 
have no right to enter the air business ? The sugges- 
tion on the face of it is absurd, yet we know of not- 
able road transport men stating that if the railways 
cannot continue as effective machines in the face of 
! | modern developments, they must follow the way of 
the coaches and canals and go out of business. 
But the picture of the possible conflict of air and 
road interests we have sketched above is not quite 
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4-6-4 TYPE ELECTRIC EXPRESS PAS- 
SENGER LOCOMOTIVE FOR THE GREAT 


Те we approached the subject of rail and road 
transport in the manner in vogue to-day, we should 
preface our remarks by the asserting our indepen- 
dence of either party. It is perhaps hardly neces- 
sary that we should do this, for our impartiality 
is plain from the fact that we have always епсоп- 
raged the development of road transport on sound 
lines, while at the same time have held the successful 
operation of the railways to be one of the most 

prosperity. 
On the subject, however. of whether or not the rail- 
ways should have power to run on the roads, we 
see no reason to depart from our attitude of former 
years, which was that frankly we failed to see why 
these companies should not be given such rights, 
and we confess, therefore, that to our mind the 
House of Commons last week did no less than justice 
demands, in passing the second reading of the Bills 


It must not, of course, be judged that the matter 
is now concluded. Some five years ago, it will be 


Committee by belated action of the Ministry of 
Transport, which, at the time, evoked very un- 
We trust that the Ministry 
is now in а more propitious mood. though Col. 
Ashley, in the debate, appeared to be almost as 
much in opposition as in support, at the second 
His admission that the railway com- 
panies could not in equity be debarred from using 
the roads while everybody else could do so, taken 
seems to 

imply that the principle is accepted, though details 
We trust that the оће 


requirements, when they are promulgated, will not 


stronger than that of the future road hauliers 
could be, since the latter would not be directly 
contributing to the success of their rivals by meeting 
charges made for the upkeep of airways. 

There is. we think, some little inconsistency in 
the road transport arguments. The railways. 
we are told, should put their house in order, should 
adopt modern methods, and do various other things, 
which, ав is so often the case, the outsiders think 
they know more about than those really concerned. 
In the same breath, however, the road transport 
community states that the internal-combustion 
engine is the development of modern times which has 
made their industry possible. Why, if this is 
so, we may ask, are the railways not to be allowed 
the advantage of this particular appliance. among 
the other modern methods recommended? The 
reply will perhaps be that they are free to adopt it 
—on the railways. The railway interests, it is 
true, are well aware of the possibilities—and, at 
present. limitations—of the internal combustion 
engine for railway work, and need no advice on this 
score. While endeavouring to adapt it to the haulage 
of heavy trains, is there any reason, however, why 
they should not be allowed to advance with the times 
in directions in which it has already proved more 
practicable 7 

A little while ago we were told that the railways 
should be content with the heavy and long-haul 
traffic. leaving the rest for other systems. Тһе 
railways, however, in our opinion, were called into 
being for the purpose of selling transport. and doing 
anything іп connection therewith which might 
prove advantageous. Even to-day they run steamer 
services and own hotels. If in the old days a 
coaching concern or canal company had decided 
to secure powers to convert itself into a railway 
company, this would have been regarded as com- 
mendable enterprise; the same would have been 
said of апу business which successfully met 
changed markets by new methods. Yet now the 
railways are to be content with working what traffic 
is left to them after road transport has had its 
pick. Must the railway companies be for ever 
condemned in this way to be the drudges of the 
country—the hewers of wood and drawers of water- 
handling mainly the low-grade traffic in bulk and 
at low rates Here, too. another point arises. 16 
was not long since that we were told that the most 
economical traffic on the roads was for distances of 
something like 20 miles to 30 miles. This may or 
may not be so, but the road companies are certainly 
commonly operating over greater distances than 
these to-day, and probably expect the future to 
bring improvements which will make it economically 
possible to extend their services. What would the 
road transport services say if regulations were 
introduced, on their own argument, to preserve 
to the railways all traffic of over 25 miles haul 7 
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А share of the workmen's traffic might perhaps 
be at the вате time imposed on the road people 
by way of а make-weight. 

The demand is made that the railways must at 
all costs be refused powers which might operate to 
produce а monopoly, yet а monopoly is what is 
asked for by the road companies. Recent history 
has shown that rate-cutting has existed between 
the road concerns themselves to а much greater 
extent than would be likely under proper regulation 
by railways competing with road companies. Hav- 
ing now eliminated many of the less sound businesses 
in their own ranks, and having learnt that unbridled 
competition is disastrous, the road concerns are 
anxious to dig themselves in and make the position 
sure against all comers. 

Much stress has been laid on the evil character of 
the railways, and of the bitter persecution with 
which they are supposed to pursue any competitor, 
to drive him out of business. This appeal may 
be effective in some directions, but it is hardly in 
line with modern thought. Even supposing the 
murky past of the railways to be full of records of 
criminal actions of this kind, we should have thought 
that, in these days of social reform, we had got a 
little further from the attitude responsible for the 
old saying. Give а dog а bad name and hang him." 

Are the railways never to be anything but dis- 
honest oppressors, and are all their policies to be 
viewed with grave suspicion? After all, these 
companies represent innumerable shareholders, and 
their prosperity is one of the best contributions to 
the good of all. If they are to be hampered, and 
their business to be taken from them, the results 
will soon be reflected in the need for higher rates 
on the low-grade traffic which the industrial com- 
munity wishes to have transported as cheaply as 
possible. Тһе whole thing resolves itself into the 
question whether the railways shall be allowed to 
develop in such а way as to retain and, if possible, 
improve their prosperity. On the broad issue we 


believe that it is to the national good that they 
should. 


THE THAMES FLOOD. 


Last January's disastrous flood led to а confer- 
ence of the various public authorities concerned, 
which appointed а committee to examine in detail 
the causes of the catastrophe, and to make recommen- 
dations as to what action should be taken in the 
future for the protection of low-lving areas. This 
committee included representatives of the Admiralty, 
the Meteorological Office, the Home Office, and 
of the Ministries of Agriculture, Health and Trans- 
port, as representing the national government. 
The Port of London Authority, and the L. C. C., 
were also represented, as well as five of the local 
authorities more immediately concerned. 

This committee has now issued a report which 
includes а highly-interesting review of the past 
history of Thames floods, some of the records 
dating as far back as the thirteenth century. 
The flood of 1663 is stated by Pepys to have 
been the greatest ever remembered, all Whitehall 
having been flooded. Apparently, however, the 
level reached on this occasion was not more than 
16 ft. 10 in. above ordnance datum. This level 
was not exceeded till 1874, although old London 
Bridge was finally demolished in 1834. А still 
higher tide was recorded in 1875, when the water 
rose at Westminster Bridge to 17 ft. 3 in. above 
ordnance datum. The consequent flooding caused 
great damage and hardship, but there was no 
loss of life. Other exceptional tides were recorded 
in the two succeeding vears, and authority was 
accordingly obtained for the construction of flood 
protection works. It was at first thought that а 
height of 17 ft. 6 in. would be sufficient for these, 
but this level was actually attained by the tide 
in January, 1881, and this led to the level for 
protection works being increased to 18 ft. above 
ordnance datum. ‘The works carried out in accord- 
ance with this provision proved perfectly satis- 
factory till the flood of January 6-7 last. In 
December, 1927, the tide reached a level of 
17 ft. 3 in. above ordnance datum, but there was 
no flooding, although not a little of the protective 
works are necessarily of a movable character. 
This December flood was the highest for fort y-three 
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department of the Admiralty, and with the Meteoro- 
logical Office. Тһе cost of this investigation will be 
shared by the Port of London Authority and the 
London County Council. 


years, and justified the assumption that the existing 
protection works were adequate. 

It is very significant, however, that the average 
tide level at up-river stations has been steadily 
rising for the last thirty or forty years. Thus, 
comparing the average tide levels at Crossness 
and Hammersmith during the past three decades, 
it appears that the level at Crossness has remained 
sensibly constant, whilst in the case of Hammer- 
smith it averaged 11 ft. 8 in. during the period 
1898-1907. In the next decade this had increased 
to 12 #., and for the decade 1918-27 the corre- 
sponding figure was 12-2 ft. А similar steady 
increase in the average tide level has been observed 
at other up-river points. "These figures seem to 
indicate that the river improvements below bridge 
have facilitated the run upstream of the tidal 
waters, Floods of course tend to become accen- 
tuated as time goes on, owing to the more rapid 
run off due to improved drainage and to the 
growth of towns and villages. This, however, 
can hardly affect average levels, the rise in which 
must therefore be attributed to the tidal wave 
having an easier passage upstream than in the 

ast. а 
: A striking feature about the disastrous flood of 
January 6-7 last, lies in the fact that not merely 
were all previous records exceeded, but the excess 
was unprecedently large. It is a commonplace 
that, in general, phenomena vary very slowly in 
the neighbourhood of а maximum and all prior 
experience of Thames floods has been consistent 
with this principle. There was, in fact, very little 
difference between the highest tide recorded and 
the next highest, but last January, the level attained 
was no less than 11 in. higher than the abnormal 
fleod of 1881, which was only 3 in. higher than the 
previous maximum reached in 1875. There was 
thus no reason for suspecting that flood works 
providing protection for a height of 18 ft. above 
datum would prove inadequate. 


The abnormal height of January's flood was 


THE ENGINEERING OUTLOOK. 
VII. —ThHEe LOCOMOTIVE INDUSTRY. 


Ir would probably not be incorrect to describe 
the locomotive industry as the most consistently 
depressed branch of engineering since the war, and 
there seems to be no immediate prospect of this 
industry returning to anything approaching its 
normal pre-war output. 'The policy of the home 
railway companies in manufacturing for their 
own needs, coupled with the expanding electri- 
fication of suburban lines, which spells prosperity 
to electrical manufacturers but disaster to private 
locomotive manufacturers so far as the home 
market is concerned, has rendered the locomotive 
industry essentially an export one. Іп this respect 
it is seriously handicapped, firstly by the reduced 
world demand for locomotives, secondly by the 
greatly increased productive capacity consequent 
on firms who were not previously engaged on 
locomotive manufacture resorting to this work 
when their original manufacture ceased to be in 
demand, and thirdly by the price factor. 

The absence of Ministry of Labour employment 
statistics renders it necessary in this case as in 
previous analyses to resort to the statistics of 
employment obtained from an investigation by 
sample in seven principal locomotive manufacturing 
districts in this country as ап indication of the 
trend of production in the industry, and there seems 
no reason to question the accuracy of the movement 
this indicated. 

TABLE I.—Employment in the Locomotive Industry. 


----- | Numbers employed. Index 1914 = 100. 
1 


apparently due to exceptional meteorological | 1914 .. 15,248 100-0 
ш. There was а stains north-westerly | 1950 May чо а | 
gale in the North Sea, and a westerly gale in the] 186 half-year 519: 27 E 
Channel, and there was а great deal of flood water 5 „ et 

coming down stream. The predicted height of the] Ist „ 1.905 Е | 
tide at London Bridge was 12 ft. 5 in., but a level 1 z : 

of 18 ft. 3 in. was actually attained. At Richmond,] 1% „ 7,242 иа 
the normal height would have been 13 ft. 10 in., 1 n 7, 

whilst the tide actually rose to 18 ft. 6} in. At] 16» 6,502 Bt 
Tilbury again, the water rose 5 ft. 6 in. above the а " , 

predicted level, and both here and at London Bridge] ist „ $499. 57. 
high water was attained half an hour before Ше УВ i» 0.270 


predicted time. 

The committee consider it essential that an 
effective system of warnings should be established, 
but realise the danger of the call of wolf," The 
43 vears' of immunity indicate that it will be very 
difficult indeed to give only absolutely necessary 
warnings. They have, however, framed a scheme 
which they hope will be effective. An obvious pro- 
posal is to evacuate dwellings in low-lying areas, 
but this would be strongly resented by their present 
occupants, many of whom are riverside workers and 
prefer to live near their work. It is suggested, 
however, that in the case of new dwellings erected 
in the danger zone, the local authorities should have 
power to fix floor levels at a safe height. 

With regard to the existing protective works, 
these are now being thoroughly examined, and in 
future will be regularly inspected. A difficulty arises 
from the fact that it may not in all cases be possible 
to raise the height of protective walls without at the 
same time increasing the width of the base. If this 
prove necessary, the cost of the work will be greatly 
increased, and if required for the whole length of the 
river within the London area, may well amount to 
millions of pounds. 

One of the problems with which the committee were 
asked to deal was the probability of a repetition of 
January's flood. They report, however, that the 
existing data are insufficient to provide a satisfac- 
tory basis for expressing an opinion on this head, and 
have advised that the whole subject of tides on 
the Thames requires additional expert investiga- 
tion, and have recommended that this work should 
be undertaken by the Liverpool Tidal Institute. 
working in co-operation with the Hydrographic 


* Estimated on incomplete returns. 


The effect of the coal stoppage is here very 
clearly marked—probably no industry was more 
severely hit by that catastrophe—and it was not 
until the end of the year 1927 that employment began 
to resume the level at which it appeared to settle 
in 1925. Keeping in view the gap which must 
inevitably occur between employment and pro- 
duction, this employment trend is strikingly con- 
firmed by Table II on page 295, which gives details 
of the exports of locomotives of British manufacture 
over a period of years. 

The low level of the first quarter of 1927 and the 
subsequent steady upward movement corroborates 
the increasing employment and may be taken fo 
indicate that the early part of 1928 at least will 
see a continuation of the improvement established. 
The downward movement of the value per ton 15 
a less pleasing feature. The value per ton in the 
last quarter of 1927 is not greatly in excess of the 
value per ton in 1913, and in the light of the 
increased price levels and inflated costs in every 
direction it is inconceivable, despite the fact that 
these prices are better than they were а year OT 
two ago, that on such a comparatively small output 
this work could have been done on а remunerative 
basis. | 
It may be noted that the value per ton shown for 
1927 is, taken for the whole year, somewhat in 
excess of the value per ton in 1924. Now in 1924 the 
third census of production was taken, the results 
of which became available last year. Comparison 
by volume is not possible but according to the 
preliminary census report the total value of 
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produotion of locomotives and parts (excluding rail- necessary to bear in mind the rise in the general NOTES. 
тау shops) was, іп 1924, 4,265,0004. In 1907, it was level of prices. Considerable reduction in world TEMPERATURE LIMITS оғ THE MICHELL THRUST 
demand is therefore demonstrated by this table, BEARING: 


4,406,000., so that after making full allowance 
for reduced output it seems reasonable to utilise 
these figures in confirmation of the unremunerative 
prices obtained for locomotives taking into account 
the increased costs of labour, materials, charges, 
expenses, &c. Of the 4,265,000]. production of 
1924, 2,496,000]. ог 58:5 per cent. was exported, 
leaving only 1,760,0001. consumed at home. It is 
noteworthy that the total value of output of loco- 
motive parts in 1924 amounted to 1,397,000/.— 
approaching one-third of the total—and it seems 
very likely that quite а fair percentage of this 
total is included in the home market quota of 
1,769,000/. 


TaBLE II.— UL. К. Erports of Locomotives. 


and although the exports of some of the foreign : 
countries have been eatimated due to incomplete| DISCUSSING a paper on Дан саа 78 
returns it seems almost certain that the world 7284 on February 24, before the North- las IT 
exports will have been smaller in 1927 than they Institution of Engineers and Shipbuilders, Mr. H. T. 
were in 1926. This country continues to hold the | Newbigin, who was responsible for the introduction 
premier position in the table, but Germany is into this country of the Michell thrust bearing, said 
becoming a serious challenger. Before the war that ite working limits were fixed mainly by the 
German exports were almost equal to our own, temperature of the single thrust collar used. In 
and whereas in 1927 British exports did not continue the designs he prepared in 1908, lubrication was 
the upward movement which was commenced in effected by simple jeta of oil. So long as the rubbing 
1924, German exports have created a new high level speed did not exceed 30 ft. per second, these seldom 
for post-war years. France and U.S.A. have also | Ca ve trouble, but when the same plan was adopted for 
improved on their 1926 figures, but it is noteworthy | 8 longer bearing, in which the mean speed was 
that they are below the records which they estab- 40 ft. a second, the bearing а to 55 
lished in 1925. It is not extravagant to suggest The Plan was then adopted of running Қ ar pra 
that the improvement in the value of exports of n 8 Casing filled with oil, and through which oil 

was constantly pumped. This plan proved satis- 


Volume Index Value Index, Fra è : 
: 2 nce, Germany, and U.S.A., as against the decline : | и : 
Да = ена E и o: | > | Min | factory as fitted to marine turbines provided with 
TABLE IV. International Exports of Locomotives. | single-reduction gearing, where the rubbing speed 


seldom exceeded some 80 ft. a second. With the 


£ ¶ Volume Long tons.) 
се 3,927 | 1000 9 100-0 advent of double-reduction gears and consequent 
Ist Qr. 4,268 108-6 164 -9 279-5 с 1913. | 1924. | 1925. | 1926. | 1927.* | higher rubbing speeds, trouble was experienced. 
2 1,741 44-3 168 -6 285-7 - я : à 
ри Ё 148 и [50-8 255.6 With the arrangement described, the immersion 
EJ У 2,979 75-8 144.5 245:0 — | United Kingdom 4.421 | 23,568 30437 |2068 | 26.036 of the bearing in oil was relied upon both for 
е Егапсе ..| 3,201 | 4,522 ‚07 118 n jcati | it | 
Ist „ 9.524 84-2 110-9. 188-0 9 mans 5.560 16.900 22.220 16.850 23.000 lubrication and for cooling. but it was found that 
а, 3,110 79-1 78-4 133-0 — — — —— tthe temperature of the ой escaping from the casing 
д 3054 77.0 85.5 114 9 103,972 | 44,985 | 59.727 | 54,936 55706 gave very little indication of the temperature at- 
194— | | tained in the lubricating film. It was, therefore, 
m Sects ed Lr тн . decided to separate the functions of lubrication 
A „ E : : 3.: 1 2 я жи | . . б А А 
тн 1253 S а 186.4 [іп British exports is no more than a legacy of the „ аи yh d ida. р in the 
1225— А coal stoppage іп 1926, because, after all, it has to tai AE s da P E TAM 55 
Soo cai | p | ge | iee [Be borne im mind that the construction ог а Jor | ілі by, the rotation, ofthe ай, Ті по 
id . 1.520 39-6 07:9 165:9 | motive is a lengthy business, and it is conceivable Р, | 1 ads, 
a и 1,383 34-6 91-5 155-1 that contracts which would have normally been 970 cee to the 5 thus ensured, 
lat „ 4.387 ni | 90.6 | 153.5 | commenced іп 1926 were not commenced until well i A 5 О р e eaving the ar gave a 
На i 1 s 7928 | 91 2 | ic into 1927, and will not appear in the export list until Thi y Mr d D. ort d * Па collar. 
th , .| 5,046 52-1 84-4 | 143.2 | 1928, assuming always that the contracta were placed ү; 18, 157 b. ІП Tf i Mise о Vital гасот 
"T 921 23.5 09-3 168.4 [апа were not irrevocably lost in consequence of the а а. 5 ds F. с Рта ет 
в" .. ~ * : | " с 
"nd , | 2.123 54-1 89-4 151-6 | stoppage. „ 
i | 3500 іі 2221 144:5 According to Table ІП, there is still a very fair e of 8 116 high dde. Lega a supply 
| | margin between the value of British exports and 5 keep the cn 22. са 5 
| | 


the value of German exports. Glaneing at Table 
IV. however, it is seen that in volume, the margin 
between the two countries is very small indeed. 
Whilst this cannot be regarded as in any way proof, 
it is certainly an indication of the very great advan- 
tage which German producers have over British 
producers in the question of price, and it may be 
regarded as an explanation of the numbers of 


be supplied accordingly. 
ELASTIC HYSTERESIS. 
In а paper in the current issue of the T'ransactions 
of the Faraday Society, Professor B. P. Haigh 
describes а series of experiments on the elastic 


hysteresis of metals, which appear to provide a 
rapid method of determining probable fatigue 


Imports have been in past years, and continue 
to be, а negligible quantity, but it is of passing 
interest to observe that they are steadily increasing 
in value as is shown in the following brief table, 
Which gives for the years 1924, 1925, 1926, 1927, 
the value of imported locomotives and parts: 


1 75 wee dies na ui 55 contracts lost during 1927 by В ritish manufacturers limits. He experimented with specimens subject 
UB ME Mi . 12.7 Ра to German manufacturers. 2. 5 to equal alternating tensions and compressions 
1927 .. 18,565 will undoubtedly continue, and it will only be the applied by electro-magnetic means at the rate of 

superior quality of the British product which will 2,000 per minute. Thermo-couples fixed to the 


specimen showed the temperature gradient respon- 
sible for the flow of heat from the middle of the 
specimen to the ends. This heat corresponds to 
the net work represented by the hysteresis loop in 
a cyclical stress-strain diagram, in which the work 
done during the compression of the specimen is not 
quite the same as that done in the succeeding exten- 
sion. By the method of experiment described it 
was possible to study hysteresis for millions of cycles. 
As a result, Professor Haigh concludes that with 
ductile metals three different types of hysteresis 
can be detected. In the primary stage, which 
endures for perhaps some quarter of a million cycles, 
the work done and heat liberated is due to plastic 
flow of the metal. This is associated with the 
formation of frequent slip bands, and the metal is 
hardened by the process. Тһе heat liberated per 
cycle falls rapidly to a minimum, and is then 


secure for this country an increased proportion of 
foreign orders. 

There seems little question that the restricted 
world demand for locomotives is an accomplished 
fact, and will continue because it seems certain that 
the electrification of railways will extend further. 
Nevertheless, the steam locomotive will always 
be a necessity, and probably in greater volume than 
at the present time. It is difficult to anticipate the 
placing of contracts, but on the assumption that the 
world demand has, of late years, been on the small 
side, and that replacements in a short time will be 
inevitable, it seems likely that further contracts 
will be put out before long in India and South 
America, and that British manufacturers will stand 
a chance of securing them on the quality factor. 

With no degree of certainty can it be said that 
the locomotive industry can look forward to any- 


It is not suggested that this increasing importation 

has yet attained serious proportions, but, neverthe- 
less, it seems a pity that there should be any room 
for importation even to this extent. 
As has already been stated, the locomotive 
Industry of this country is essentially an exporting 
опе, and therefore опе of Ше most satisfactory 
guides to the state of the industry is to be found in 
а comparison of international exports. Accordingly, 
in the following Table No. III will be found, by 
value the exports of locomotives of the principal 
countries over а period of years. Тһе values are 
Mven In pounds sterling, converted at the average 
rate of exchange for each year : 


Taste III. International Exports of Locomotives. 
(Value in £, 000.) 


| 
- 1913. | 1924. | 1925. | 1926. | 1027.” à; : | 

„5 m thing approaching гг proRperous уса, All that followed by the setting in of the secondary type of 
Глйед Kingdom 2782 | 1852 | 2 ETE M ui can hazard is that it will continue on pretty hysteresis which, in general, persists for many 
France — Ба = „ Pj. E much the same level, and the end of 1928 may see а| ~.n: 9 3 З | чыл. 
р ў 85 325 431 220 230 | : | | | million cycles of stress, or possibly indefinitely. 
"UDàly — ..| 2.608 | 1,042 | 1,338 | 1228 | 1.790 | slight improvement, but it has to be borne in mind ie : TES 
.S. 4. 1.324 | 1279 | 1456 | 1058 | 1.135 ha nen n етен will atart-from-ca-level In the tertiary stage, which appears to be associated 

— that any sue Р with the gradual opening of а crack, the heat 


liberated rises rapidly until final fracture. In 
“static tests of hysteresis, the number of cycles 
observed is so small that only the primary stage is 
investigated, and this has little or no connection with 
the fatigue limit of the material. This primary stage 
is. however, only observed with plastic metals. In 
the secondary stage, the rate of heat liberation may 
either remain practically constant or may increase, 
and this increase may be observed in quite a brief 
test. Where there is this increase of hysteresis, 


2 | of acute depression and cannot be expected to lift 
the industry into a condition of prosperity. 


== 


MARKET Fon Моток-Слвя IN 8ТОТТСАНТ.-А short 
report оп Ше market for motor-cars in Stuttgart, based 
on information furnished by the British vice-consul, has 
‘been prepared by the Department of Overseas Trade, 
35, Old Queen-street, London. S. W. I, and issued to 
firms whose names are on its special register. United 
Kingdom firms desirous of receiving a copy of this 
report should communicate with the Department, 
quoting reference number A,X. 6000. 


6,889 | 4,498 | 5,874 
ЕТЕНЕ Қо ЖАЛАП БОЛЫН Жолы MUR 


* Estimated on incomplete returns. 


Unfortunately, statistics of volume are not 
oe from the United States of America, but 
е following Table IV gives the volume in long 
tons of locomotive exports for the three remaining 
countries shown in Table III. | 
; nis figures shown in Table III are declared 
ues, and therefore in considering them it is 
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it appears probable that the range of stress is in 
excess of the fatigue limit, and that the specimen 
wil ultimately fracture if the test is sufficiently 
prolonged. Professor Haigh considers that his 
observations support the view that metals really 
have fatigue limits below which repetitions of stress 
can be repeated indefinitely. Both annealed and 
normalised specimens, though one may give an 
Izod test of 7:5 ft. Ib., and the other one of 73 ft. - Ib. 
have nearly the same fatigue limits, and liberate 
heat at the ваше rate in the secondary stage of 
hysteresis. Іп this secondary stage there is no 
hardening of the metal, few, if any, slip bands are 
formed, and Professor Haigh concludes that the 


heat observed is not generated by plastic flow of 
the metal. | 


TURBINE-WHEEL FRICTION. 


The steady increase in pressures and temperatures 
and the growing insistence of station engineers on 
the fulfilment of guarantees, is compelling turbine 
designers to attempt closer and closer estimates 
of various parasitic losses. Attention may there- 
fore be directed to an improved formula for disc 
and blade friction which was published by Professor 
William Kerr in the Journal of the Royal Technical 
College, Glasgow, in December, 1924. Rotation 
losses have commonly been estimated in this 
country by another formula of Professor Kerr's, 
which was published in 1912, and was based on one 
by Dr. Stodola, the coefficients being modified 
in accordance with tests on а Curtis wheel made in 
the laboratories of the Royal Technical College. 
Another series of experiments subsequently under- 
taken failed to fit in with this formula and 
led Prof. Kerr to make а further examination of 
it. This showed that the formula in question 
was dimensionally wrong, and hence could not be 
expected to hold good outside of a strictly limited 
range. From general considerations, it is evident 
that disc friction should depend on Reynolds’ 
number, which involves the viscosity of the steam, 
which is à function of the absolute temperature, 
and the effects of viscosity may therefore be repre- 
sented by а function of this temperature. On the 
other hand, the blade friction will be mainly due 
to the throwing off of eddies, in which case the 
resistance should be practically independent of the 
viscosity of the fluid. This із, in fact, what Professor 
Kerr finds to be the case, and his revised formula 
for the horse-power dissipated by the friction of 
simple impulse or Curtis wheels is as follows :— 
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М, = Disc friction in horse-power. 

N, = Blade friction in horse-power. 

S = Mean blade speed (feet per second). 

d -- Mean diameter of blading (inches). 

У = Specific volume of steam (cub. ft. per Ib.). 

1, = Blade height at inlet edge of first row 
(inches). 

1, = Blade height at outlet edge of last row 
(inches). 

Т = Absolute temperature (deg. Fahr.). 

г = Ratio of arc of admission to full circum- 
ference of wheel. 

b = 9:3 for one row wheel, 12.5 for two row 


wheel, 17-9 for three row wheel. 


CAUSES OF FIRE IN THE PETROLEUM INDUSTRY. 


In taking the chair at the meeting of the Institu- 
tion of Petroleum Technologists on February 14, 
Sir Frederick Black announced that the number of 
members of the Institution had risen above 1,000, 
to 1,007, since the previous meeting. The paper 
dealt with at the meeting was by Mr. C. Dalley, 
M.LE.E., on ‘Causes of Fire in the Petroleum 
Industry, with Methods of Prevention." Тһе range 
of explosive mixtures of air and petroleum vapour, 
he stated, was smaller than that of air and coal-gas 
mixtures, but oil leakages did produce inflammable 
mixtures. To minimise the risks, plants should be 


high-class and robust, and tanks should be placed 
far apart, if possible, which unfortunately involved 
long connecting pipes, and with special connections 
to the pump house for rapid emptying. Tank 
inlets and outlets should be provided with fittings for 
remote control. No gas holder seemed ever to 
have been destroyed by lightning, probably because 
the iron structure was well earthed and dissipated 
the atmospheric charge. But of 416 tank fires 
recorded in the United States in the 10 years 
ending 1925, 230 were ascribed to lightning; 
all except six of these tanks had wooden 
roofs, the six being of the steel-roofed type. Тһе 
danger was due not so much to direct lightning 
Strokes, as to the induced sparking from the metal 
sheaths and fittings on the wooden roofs across the 
vapour gaps to the tank. Тһе chief engineer of the 
Standard Oil Company of New Jersey had stated 
that it was impossible to set fire by lightning 
to an all-steel gas-tight tank. The huge fire of a 
few years ago in the Union Oil Company's tank 
farm in California had started during & thunder 
storm in the concrete-lined wooden-roofed tanks, 
and the oil in some all-steel tanks had actually 
remained intact though they were flooded outside by 
burning oil. Floating roofs were safe only as long 
as perfectly gas-tight. The dangers of spontaneous 
combustion of oil might be disregarded. In гебпегіев, 
all plant should conform to the Home Office Rules 
for fiery mines. Тһе risks of static discharges had 
been exaggerated. А road tank-car had exploded 
а year ago while being filled through а manhole, 
but in subsequent experiments the static charge had 
always escaped through some imperfect insulator 
before dangerous sparks had been formed. Foam 
extinguishers running on rails had done good 
service in refineries, especially when water was 
made to act on & dry powder; liquid carbon 
dioxide under pressure also gave good results, 
but jets of carbon tetrachloride were too small in 
volume for general use. Many of the rules in force 
relating to tankers in port and the handling 
of oil were obsolete, and actually increased the 
dangers. The Institution of Petroleum Technolo- 
gists, which had so successfully dealt with analyti- 
cal troubles, should also take up these problems. 


How. TREASURER'S REPORT. 


The report presented to the meeting by the 
honorary treasurer, showed that the income for the 
financial year ended June 30, 1927, amounted to 
7,2561., and the expenditure to 6, 710“. The balance 
of 546l., which was higher than for some years past, 
was largely the result of an increase in subscriptions 
and journal sales, the two main sources of income 
of the Institute. 


PRESIDENTIAL ADDRESS. 


The preliminary business having been concluded, 
Sir John Dewrance, the retiring president, inducted 
Dr. W. Rosenhain, the incoming preeident, into 
the chair. A hearty vote of thanks to Sir John 
Dewrance having been passed, Dr. Rosenhain 
proceeded to read his presidential addrees. In this 
he recalled that the first paper which he had contri- 
buted to the Institute at its first meeting in Bir- 
mingham іп 1908 was entitled “ The Metallographic 
Investigation of Alloys" ; it related largely to Ше 
methods used in the determination of equilibrium 
diagrams. 1% would not be inappropriate, there- 
fore, if in this address he attempted to give some- 
thing in the nature of an explanation—even a 
defence—of the equilibrium diagram, an explanation 
and defence which were not required by the scientific 
metallurgist, but were addressed essentially to the 
practical man. 


It was now some sixty-eight years since the 
first effort to solve what might be termed mysterious 
irregularities in alloys had been made by the applica- 
tion of the microscope to the examination of metals. 
The beautiful methods of microscopic metallography 
had been developed, first by Sorby in Sheffeld, 
and later by a succession of workers, among whom 
the names of Roberts-Austen, Osmond, Martens. 
Stead, and Arnold would always be remembered. 
At first, practical men were inclined to scoff at 
these new methods. Тһе area which could ђе 
examined at one time under the microscope was 80 
minute that it was urged that conclusions drawn 
from it could not be applied to masses of metal, 
weighing, perhaps, tons. In view of the importance 
which was rightly attached to microstructure to-day, 
it was surprising to find these adverse views expressed 
in all seriousness in the discussion of one of the 
earlier “ Alloys Research Reporte," presented not 
во many years ago, he believed in that room, to the 
foster-mother of the Institute of Metals, the 
Institution of Mechanical Engineers. 

The final state towards which every alloy tended 
on cooling was what was called the equilibrium 
condition. It was, for а cooling alloy, exactly what 
finding its level was for water, and just as the inter- 
position of а, barrier of varying degrees of porosity, 
from that of sponge to that of cement, might 
retard or even prevent the attainment of Ив equili- 
brium level by water, во might the internal resist- 
ance to movement in an alloy retard or prevent its 
attainment of the equilibrium structure. It was 
doubtful whether true final equilibrium in alloys 
was ever really attained in the laboratory. Metal- 
lurgists sought, however, to approach this state 
sufficiently closely to enable them to judge correctly 
what that final state really was. 16 should be 
remembered by scientific and practical men alike 
that scientific guidance to industry demanded the 
very best that scientific methods and resources 
could produce. It was only the most accurate and 
advanced work, which was sometimes brushed aside 
as merely academic, that led to those far-reaching 
results upon which our great industrial advances of 
the future might be based. When, therefore. 80 


THE INSTITUTE OF METALS. 


THE twentieth annual general meeting of the 
Institute of Metals opened at 10 a.m. on Wednesday 
of this week, in the hall of the Institution of 
Mechanical Engineers, Storey's Gate, Westminster, 
and was brought to a conclusion in the afternoon of 
yesterday. Тһе chair was occupied by the presi- 
dent, Sir John Dewrance. 


REPORT OF THE COUNCIL. 


А brief outline of the report of the council for 
the year ended December 31, 1927, was given 
by the president. This showed that the member- 
ship of the Institute had risen from 1,801 in 
December, 1926, to 1,903 in December, 1927, an 
increase of 102. Тһе council recorded with regret 
the death of several members of the Institute, 
among whom were Sir James Kemnal, Sir Gerard 
A. Muntz, Bart, and Dr. R. Pearce. The six 
local sections of the Institute had continued their 
good work during the year, and a notable feature 
of their meetings was that many were held jointly 
with other kindred societies. Іп connection with 
condenser-tube corrosion research, a programme 
of work, with new apparatus for large scale labora- 
tory tests, had been started at the beginning 


of the year. and had been proceeded with con- 
tinuously. Тһе tubes tested included various 
types of 70:30 brass and Admiralty-alloy tubes, 
several compositions of cupro-nickel, and a few 
special-alloy tubes. The council was glad to be 
able to report that the long-needed expansion of 
the Institute's office accommodation had been 
made possible during the year, an adjacent suite of 
rooms having become vacant. Thus the accommo- 
dation available had been more than doubled. 'The 
Institute had been represented by Dr. W. Rosen- 
hain at the International Congress for Testing 
Materials, held at Amsterdam in September last, 
and by Professor D. Hanson at Ше recent Empire 
Mining and Metallurgical Congress, Canada. 


entire paper was devoted to the exact determination 
of а single line in one of the thermal-equilibrium 
diagrams, that paper should be regarded in its proper 
perspective as a valuable contribution, valuable in 
proportion to its accuracy, to a subject which wa 
fully as important to the practical man as № was 
to the scientific metallurgist. 

The most interesting and important resulte had 
come to light from the study of the exact limits 
of solid solubility. It was something of 8 metal- 
lurgical triumph to have solved the mystery of the 
age-hardening of Duralumin in this way. The 
ingenious German discoverer, or inventor, of the 
alloy frankly admitted that he did not understand 
why it underwent these changes, which were vital 
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that, at the present time, the cable trade was using 
more lead than any other industry. Referring to 
the cracking of lead, the authors had stated in their 
opening remarks that, owing to the almost negligible 
elastic limit of the metal and its readiness to self- 
anneal at atmospheric temperature, it seemed un- 
likely that it could be in & state of internal stress 
of sufficient magnitude to cause intercrystalline 
failure of the season-cracking type. He could not 
imagine why it should be thought that lead behaved 
іп а manner different from other metals. Не con- 
sidered that when failure occurred it was due to 
the stress to which the metal had been put. Many 
thousands of tons of sheet lead were rolled annually 
and used, for example, on roofs, often under stresses 
of à high order. Nevertheless, cracking was a rare 
occurrence, It might then be asked why the metal 
should crack when used in cable sheathing. This 
was simply because it was subjected to severe 
extrusion stresses. Extrusion stresses were entirely 
different from rolling stresses. There were instances 
on record of the marked superiority of rolled over 
extruded material, and lead obeyed the general 
rule. 

In the course of a brief reply, Mr. S. Beckinsale 
said that the reason that they had used Haigh’s 
method of fatigue testing was that they had 
examined large numbers of fractured cables, and 
in no case had they found any evidence of distor- 
tion around the cracks. Haigh's method was, іп 
their opinion, fairer to the alloy under test than 
most others. They had purposely avoided men- 
tioning longitudinal splits ; these arose as a result 
of defective welds in the cable sheathing. They 
were due to films of oxide and impurities in the lead ; 
it was even possible to have graphite, or carbon in 
some form or other, present in these films. The 
cable companies had come to realise that pure lead 
by itself was not an ideal material for cable sheathing. 
On the other hand, impure lead was not satisfactory 
because it gave rise to corrosion troubles. Cables 
were costly articles, and demanded adequate protec- 


definite data into the hands of manufacturers. tion, consequently, pure lead alloyed with other 
He would like to say one word with regard to the | metals, as indicated in the paper, was to be recom- 


method of testing adopted by the authors. gud mended. 
had used the Haigh machine and had taken the ; 
fatigue limit to Б. range of stress which would DILATOMÉTRIO Stupy or Плант METALS. 
cause failure after 10 million reversals. In the] The second, and last, paper taken on Wednesday 
research laboratory of the cable-manufacturing | morning, was entitled, The Dilatometric Study of 
works with which he was connected, distortion | Light Metals; it was by Dr. Н. Haas, who read it 
tests were favoured, and the number of distortions|in abstract. This contribution, which we intend 
which в given sample of lead could withstand was|to reproduce in a future issue of ENGINEERING, 
ascertained. This decision had been arrived at | contained data regarding the dilatometric examina- 
after giving full consideration to the demands|tion of light metals, and also a description of the 
made upon а cable while іп service. If, for instance, | modified Chevenard dilatometer of Oberhoffer- 
a cable were put оп a bridge, it had to follow all | Esser. 
the movements of that structure. This form of| Colonel N. T. Belaiew, who opened the discussion, 
test, he had been gratified to find, had been adopted | was of opinion that thermal curves of pure aluminium 
by some of the American investigators. The results | should have been put alongside the dilatometer 
obtained from distortion tests were not always іп | curves of that metal, in order to prove absolutely 
complete agreement with those obtained by the | conclusively that no allotropic change occurred. 
fatigue-testing method referred to in the paper. | Не would like to know how the idea of an allotropic 
Hence, further probing into the question of tests change in aluminium had arisen, because it seemed 
was necessary. now proved that no such change took place. The 
Mr. F. O. Barralet, who spoke next, stated that | next speaker, Mr. H. Sutton, asked Dr. Haas if he 
the use of alloy cables had been standard practice | had had evidence of any change taking place in the 
for some years; it was satisfactory, however, to | silica push rods used in his dilatometer. The author 
have the definite assurance that they were prefer- had mentioned the work of Köster and Müller on 
able to plain lead cables. It was interesting to | (һе solid solubility of silicon in aluminium, and had 
Dole that Dr. Jewett had given an account of stated that check experiments were now being made 
experiments, involving a crude form of fatigue- | to determine the lower limits of the region of solid 
testing apparatus, in a paper read before the|solubility. He would like to inform Dr. Haas 
American Society of Electrical Engineers, as long|that work done by American investigators, pub- 
аро ав 1909, He had shown the superiority of lead | lished in September last, had fully confirmed the 
containing from 1 per cent. to 3 per cent. of tin work of Köster and Müller. He regretted that the 
over pure lead. A pure-lead specimen tested in author had omitted to include temperature and 
Dr. Jewett’s machine under a load of 13 lb., had | dilatation scales in his curves. Dr. M. L. V. Gayler 
failed in 55 minutes. On the other hand, lead stated that dilatometry afforded another method 
containing 0-5 per cent. of tin, tested under similar | Бу which it was possible to determine limits of solid 
conditions, had failed in 32 hours, while lead con- solubility in alloys. She would have liked to have seen 
taining | per cent. of tin had endured 74 hours |more results on the application of this work to the 
hefore fracturing. A sample of lead containing 3 per | age-hardening of alloys. In the course of a very 
rent. of tin had withstood the condition of the test | brief reply, Dr. Haas, stated that he had endea- 
for 48 hours before fracturing. There was one type | voured to construct parallel dilatometer and thermal 
ш» Which the authors had not mentioned. | curves, but the work was not complete. Changes 
e of their illustrations depicted peculiar longi- | taking place in silica had also been studied, and 
0 inal cracks and he would like to suggest that these, together with results obtained on various 
езе failures might be due to cold shut. substances used in the ceramic industries, would be 
published at a later date. | 


to its usefulness. The discovery of this process of 
age-hardening, however, meant something far 
greater than the explanation of the mysterious 
behaviour of any one alloy or type of alloy. Tt was 
clear, to those who appreciated wbat the discovery 
meant, that age-hardening must be possible for any 
alloy lying in the range of а solubility curve which 
sloped in the same way as that of magnesium 
silicide, or of copper, in aluminium. In any such 
allov it should be possible to produce a supersatu- 
rated solid solution by quenching and then to pro- 
duce hardening by subsequent ageing at room or at 
higher temperatures. This prediction bad been 
realised already in а number of alloys, which had been, 
or were being, put on the market. Unfortunately, 
the patent law permitted those who exploited this 
discovery in regard to specific alloys to obtain patents 
for those alloys, while the original discovery, with 
all that it meant, had been freely given to the world 
by both the British and the American investigators. 


DETERIORATION OF LEAD CABLE SHEATHING. 


The first paper considered by the meeting was a 
contribution by Messrs. S. Beckinsale and H. Water- 
house, entitled “ The Deterioration of Lead Cable 
Sheathing by Cracking, and Its Prevention.“ 
Mr. Waterhouse, who presented the paper, stated 
that the results obtained in the course of the present 
research indicated that the cracking of the lead 
sheathing of cables was a fatigue type of failure, 
produced by small alternating stresses. It had 
been found that the addition of other metals to 
lead raised the fatigue limit and so increased its 
resistance to this type of failure. Amongst the 
alloys which had been found very effective were 
certain ternary alloys containing cadmium. We 
intend to reproduce this paper in a forthcoming 
issue, 

The discussion was opened by Mr. P. Dunsheath, 
who stated that, as a cable maker, he appreciated 
the importance of the subject dealt with by the 
authors. The present investigation had placed 


The next speaker, Mr. Н. С. Lancaster, stated 
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At this stage, the president adjourned the meeting 
until 2 p.m. We intend to deal with the subsequent 
proceedings in our next issue. 

(To be continued.) 


ELECTRIC EXPRESS PASSENGER 
LOCOMOTIVE FOR THE GREAT 
INDIAN PENINSULA RAILWAY. 


Tue work of electrification of the Great Indian 


Peninsula Railway was commenced in 1922, and the 
first electrified section, viz., the Bombay Harbour 
branch, was put into operation in February, 1925. 
It is intended to employ electric working on the main 
line extending in a north-easterly direction from Bom- 
bay, via Thana and Kalyan to Igatpuri, a distance of 
834 miles, as well as оп a line running т a south-easterly 
direction from Kalyan to Poona, the distance between 
Bombay and Poona being 118 miles. Both lines, of 
course, traverse the Western Ghats. It is expected 
that the equipment of the track, which is of 5 ft. 6 in. 
gauge, and the overhead construction work, which is 
on the catenary system, will be completed as far as 
Kalyan by the end of April next; Kalyan, it may be 
mentioned, is about 33 miles from Bombay. Power 
for working the line as far as Kalyan is purchased from 
the hydro-electric power stations of the Tata group, 


situated in the Western Ghats, whence it is transmitted 


at 100,000 volts to transformer receiving stations. From 
the latter, it is transmitted at 22,000 volts to rotary- 
converter sub-stations, which supply direct current to 
the overhead conductors at a normal pressure of 1,500 
volts ; the running rails are bonded for the return circuit. 
The whole of the work of electrification has been designed 
by, and carried out under the supervision of, Messrs. 
Merz and McLellan, 32, Victoria-street, S.W.1. 

For working the express passenger service on the 
main line, on which the minimum radius of the curves 
is 500 ft., and the maximum gradient 2-7 per cent., an 
experimental locomotive has been ordered through 
Messrs. Merz and McLellan from each of three different 
contractors, viz, Messrs. British Brown-Boveri, 
Limited, Trafalgar House, Waterloo-place, S. W. I, 
Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, W.C.2., and Messrs. Metro- 
politan-Vickers Electrical Company, Limited, Trafford 
Park, Manchester. That ordered from Messrs. British 
Brown- Boveri, Limited, has just been completed and 
tested at the Forth Bank Works of Messrs. R. and 
W. Hawthorn, Leslie and Company, Limited, Newcastle- 
upon-Tyne, where, by the courtesy of the consulting 
engineers and contractors, we recently had an oppor- 
tunity of inspecting the engine. It should perhaps 
be explained that Messrs. Hawthorn, Leslie and 
Company, Limited, carried out the mechanical part 
of the work as sub-contractors, and that the electrical 
equipment was constructed at the Baden works of 
Messrs. Brown, Boveri and Company, Limited. 

А longitudinal section of the engine is given in Fig. 1, 
on Plate X XXV, and from this it will be seen that it is 
of the 4-6-4 type. The three driving axles, however, 
are not coupled in any way, each incorporating the 
Brown-Boveri individual axle drive, to which we shall 
refer again later. The bogies are of the maker's 
self-centring type, with brakes acting on all four wheels, 
asshown. There are six main motors, two driving each 
axle and these can be connected in series, in series- 
parallel, or in parallel for starting and speed regulation. 
In no case, however, does the voltage applied to any 
individual motor exceed half the line voltage, since 
with what are described as parallel connections, the 
two motors in each group are actually connected in 
series. Including weakened-field positions, nine econo- 
mical speeds are obtainable, as will be explained later, 
and the engine can be run at any of these speeds 
continuously. The principal data relating to the 
locomotive are as follows :— 


Total length over buffers... 56 ft. 2} in. 
Rigid wheel base ... 16 ft. 
Bogie wheel base . . 9 ft. 
Diameter of driving wheels ... 5 ft. 9 in. 
Diameter of bogie wheels ... 3 ft. 


Weight of mechanical portion, 
including drives ... 68,000 kg. (66-9 tons) 
Weight of six motors... ... 24,000 kg. (23-6 tons) 
Weightoftwocurrentcollectors 1,100 kg. (1-1 tons). 
Weight of apparatus and mis- 
cellaneous equipment .. 11,400 kg. (11:2 tons) 


Total weight ... ... 104,500 kg. (102 · 8 tons) 
Adhesive weight р ... 60,000 kg. (59 tons) 
Total Н.Р. at motor shafts 


(continuous rating) 1,890 Н.Р. 


The motors, one of which is illustrated in Fig. 2, on 
Plate X X XV, are of the six-pole ty pe, series wound, with 
interpoles, and are each capable of developing 315 h.p. 
at 615 r.p.m. continuously, with 1,400 volts applied 
across the terminals of a pair, the current then being 
360 am peres ; on a one-hour rating, the power developed 
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1 В, 560 r.p.m., the current being 460 amperes. 


| в the motors is supplied by two electri Е 
driven blowers, located as shown in Fig. 1, the Ане 
delivered through sheet-metal trunks to the opening 
shown at the bottom of the casing on the right of 
Fig. 2, and leaving through openings covered with per- 
forated metal at the commutator end. Fans аге 
also mounted on the armature shafts for cooling 
purposes, and these provide sufficient ventilation for 
slow-speed and intermittent running. 1618 possible to 
use only one of the electrically-driven blowers, if 
desired, the inlet opening of the other blower then 
being covered. | 

Ав previously stated, a pair of motors is coupled to 
each driving axle by means of the Brown-Boveri 
individual-axle drive, which is employed on the Swiss 
Federal Railways as the standard for high-speed 
running. The drive is partly shown on the central driving 
wheel in Fig. 1 on Plate X XXV, but perhaps more clearly 
in Fig. 5 annexed. А pinion incorporating a spring 
coupling, the inner member of which is shown in position 
on the left of Fig. 2, is mounted on the end of each 
armature shaft, the two pinions of а pair of motors 
engaging with а single gear wheel outside the drivin 
wheels on one side of the locomotive and supported 
from the main frame of the latter; the gear ratio is 
1: 3-237. Referring to Fig. 5, it will be seen that 
pivoted on the outer face of the gear wheel are two 
short-toothed segments, the inner ends of which are in 
engagement as shown. To the outer ends of the 
toothed segments are fitted links working in ball-and- 
socket joints. These links are connected to ball. 
ended crankpins on the driving wheels, the crankpins 
passing through holes in the gear wheel which are 
sufficiently large to give ample clearance. It will be 
understood that, with the arrangement described, a 
uniform torque, equally divided between the two links, 
is transmitted from the gear wheel to the driving wheels, 
although а certain amount of vertical and lateral 
movement is permitted between them. The engagement 
between the pinions and the gear wheel is, of course, 
unaffected by the movement between the gear wheel 
and the driving wheels. 

The whole of the gearing is normally enclosed in an 
oil-tight casing, built up of rolled sections, plates and 
steel castings; a leather sleeve, of concertina form, is 
fitted around the crankpins between the gear wheel and 
the driving wheel to exclude water and dirt. Oil filled 
into the bottom of the casing is carried up by the gear 
teeth, and, being thrown by centrifugal force on to the 
casing, some is caught in one or other of the two reser- 
voirs shown on each side of the central gear wheel in 
Fig. 1; the reservoirs can, however, be filled inde- 
pendently if necessary. From the reservoirs, oil is 
drawn through filters, by a small duplex pump, driven 
from the main gear wheel as shown to the left in 
Fig. 1, and delivered to the main gear-wheel bearing, 
and thence, through suitable passages and channels, to 
the bearings and teeth of the toothed segments, and also 
to the ball and socket bearings at both ends of the 
links. Тһе pinions and the motor-shaft bearings also 
receive a supply of lubricating oil from one part of 
the duplex pump, the pipes for this purpose being 
visible in Fig. 1. Several important advantages, which 
cannot be fully dealt with here, are claimed for the 
individual-axle drive described above, but among them 
we may mention the smooth running of the locomotive, 
reduction in the wear of gearing, tyres and track, 
efficient lubrication combined with low oil consumption, 
and easy accessibility of all parts requiring inspection, 

А photographic illustration of one of the pantographs, 
in the elevated position, is given in Fig. 3 on Plate 
XXXV, and both are shown, in the depressed position, 
in Fig. 1. They are of the double-bow pattern, as shown, 
· and are raised and lowered by а compressed-air cylinder, 
which can be distinguished between the springs in 
Fig. 3. The height of the overhead conductor varies 
from а maximum of 20 ft. 6 in. to à minimum of 
14 ft. 10 in., so that the working range required for the 
pantograph is 5 ft. 8 in. From the pantograph, the 
current is led through isolating switches, which can be 
operated by handles inside the body, to а special form 
of high-speed circuit breaker, shown in position in 
Fig. 1, immediately above the blower on the left of the 
illustration. There are actually two circuit breakers 
connected electrically in parallel, and coupled mechani- 
cally so that one is opened а fraction of a second 
before the other. When the first breaker opens, it 
puts a resistance in series with the second breaker and 
so reduces the current to be interrupted by the latter. 
In both cases the contacts are only separated for a 
comparatively short distance, of the order of $ in., but 
a very powerful magnetic blow-out is provided to draw 
out the arc between circular arc shields. Staggered 
radial ribs are provided on the opposing faces of the 
arc shields, and these have a further attenuating effect 
on the arc. The circuit breaker is tripped by no-voltage 
and overload relays. 

A photograph of a part of the main controller is 
reproduced in Fig. 4, оп Plate XXXV. This controller, 
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and another exactly similar part, neither of which is 
shown in Fig. 1, are located at the opposite ends of 
the engine, and are used for cutting out the resist- 
ance in the armature circuit and also for weakening 
the fields; each part deals with three motors. Of the 
controllers visible in Fig. 1, that on the left, near the 
circuit breaker, is employed for making the series, 
series-parallel, and parallel connections, while the 
next to the right, is provided to enable one or more 
motors to be entirely disconnected if they should be- 
come damaged. Тһе two other controllers shown are 
used for altering the connections to the motors for 
reversing the direction of rotation. Тһе whole of the 
controllers are operated electro-pneumatically from a 
master controller, one of which is provided in а cab 
at each end of the engine. Movement of the controller 
handle, and of а separate handle controlling the com- 
bination switch, which will be referred to agaia later, 
operates the electrically-controlled valves of compreesed- 
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of the compressed-air servo-motors, by which the main 
controllers are operated. Signal lamps are provided 
to show when current is on the main and relay circuits. 
The handle controlling the combination switch has 
three positions :-—Бепеч, series-parallel and parallel 
in both forward and reverse directions of running, 
giving six positions in all, and this handle is 80 inter- 
locked with the controller handle that it is not pos- 
sible to change from one type of connections to 
another unless a suitable amount of resistance is in- 
cluded in the armature circuits. Іп general, the 
movements are all interlocked to prevent damage 
by improper use, and it is also noteworthy that in 
changing the connections the motors are never єп- 
tirely open-circuited. 

Although they are not shown in the drawing from 
which Fig. 1 has been reproduced, brakes are, of course, 
fitted on all the driving wheels, as well as on the bogie 
wheels. These brakes are operated by compressed air, 
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air servo-motors which rotate the shafts of the con- 
trollers and make and break the contacts as required. 


The slowest speed is, of course, obtained with all six 


motors in series, and with the whole of the resistance 
in circuit. 
cut out in 13 steps by the controllers, one of which is 
shown in Fig. 4, and when this has been done, ihe 
master controller handle is returned to any one of the 


To increase the speed, the resistance is 


first four positions and the connections altered to 


веглев-рата Је! by а separate handle controlling the 


combination switch. With these connections, three 
motors are in series and the two groups of three in 
parallel. The resistance is then cut out in steps until 
it has all been removed, when the controller handle is 
returned to any one of the first six positions, the 
connections then being altered by the combination 
switch to connect three groups of two motors in 
parallel, the two motors in each group being in series. 
When the resistance has all been cut out, the speed сап 
be still further increased by weakening the fields, and 
two positions on the master controller are provided 
for this purpose. The field could, of course, be weakened 
with the series and series-parallel connections, and by 
this means the nine economical speeds above referred 
to can be obtained. 1% may here be mentioned that 
the first movement of the master-controller handle 
from the off-position, switches іп the low-voltage 
circuit for actuating the relays controlling the valves 


and two electrically-driven compressors are provided 
to supply the air for this purpose, as well as for 
operating the pantograph and the servo-motors for 
the controller gear. А hand brake is also fitted on 
the engine, but regenerative electric braking is not 
provided for. Vacuum brakes are used on the train, 
and electrically-driven pumps are installed to produce 
the necessary vacuum. It may be of interest to 
mention in this connection that a proportional valve 
is fitted between the air and vacuum brakes, so that 
an application of the vacuum brake on the train 
automatically applies the air brake on the locomo- 
tive to the same extent. Other auxiliaries fitted in- 
clude the two blowers, already mentioned, for ventilat- 
ing the motors and a single motor-generator set рго- 
ducing current at 50 volts, for lighting. operating the 
relays, etc. А small battery is also installed for 
supplying 50-volt current in emergency, or if the main 
current is off. All the auxiliary motors are operate 

at the full line voltage and are controlled by push 
buttons and contactor switches. The former are 
mounted on the side of the driver’s cab, just above the 
controller handle, and can be seen in this position on 
the right of Fig. 1. 

The contract performance required from the loco- 
motive was that, with current at 1,400 volte, it must 
be capable of exerting a tractive effort, measured 4. 
the wheel tread, of 24,000 Ib. at 36 miles per hour with 
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full field, and not less than 6.300 lb. at 70 miles рег 
hour with weak field. Тһе maximum speed required 
in service is 75 miles per hour, but the engine has been 
actually designed for safe running at 85 miles per hour. 
Another requirement of the contract was that in 
starting from rest up to 36 miles per hour а trailing 
load of 450 tons on a 1 per cent. gradient ten times 
at five- minute intervals, the temperature rise of the 
resistances must not exceed 210 дер. C., and when 
starting under these conditions, the tractive effort 
for each pair of driving wheels must not vary by more 
than + 10 per cent. from the mean value. 


Tube. 

My paper was discussed and pronounced practicable 
by the late Sir Frederick Bramwell, F.R.S., M.I.C.E., 
&c., and the late A. C. Elliott, D.Sc., M.I.C.E., &c., 
then Professor of Engineering at the University of 
Wales, and others; facts which were reported in The 
Times апа other journals.* 

The paper was published, with diagrams, in the 
chief engineering and electrical weeklies. А reprint 
was issued by Chorlton and Knowles, Manchester, in 
1891, and that being sold out, а second edition by 
Whittaker and Company, London, in 1892. Copies 
of these pamphlets may be seen at the library of the 
Institution of Electrical Engineers, at the British 
Museum and elsewhere. 'The project was admitted 
by the Patent Office as an invention and protected by 
Patents Nos. 12,934 and 13,961 of 1891. 

The late Sir William Preece, then Chief Engineer of 
the Post Office, was a member of the British Association 
Engineering Committee (Section G), and was present 
at that committee when it accepted my paper. The late 
Sir John Gavey, who succeeded Sir William as Chief 
Engineer, was likewise present at the В.А. meeting. 
The postal officials of the period were not, however, 
ripe for such an innovation, placing full reliance on their 
horse-van service to the railway stations; and the fact 
that such а paper had been read and very widely 
published and discussed appears to have been forgotten. 

Although electric traction was not so fully developed 
in 1891 as it is in 1928 it was still quite equal to Tube 
railways, and my British Association plans could, 
without substantial modification, be put into practice 
to-day. Relief to street vehicular traffic becomes 
increasingly urgent, and I believe can only be obtained 
by the connection of the docks, railway depots and 
other congested centres by an underground system 
such as I proposed at Cardiff 37 years ago. 

I am, Sir, 
1 Yours, «с. 
ALFRED Козма BENNETT. 


LETTERS TO THE EDITOR. 
THE BRITISH INDUSTRIES FAIR. 


To THE EDITOR oF ENGINEERING. 

Str,—-During the period of the Birmingham British 
Industries Fair I had opportunity to meet quite a 
number of other exhibitors and customers who ех- 
pressed а few views which those responsible for the 
management might perhaps take into consideration. 
Firstly, is it necessary to bave the White City Fair and 
the Birmingham Fair at the same dates ? The Birming- 
ham Fair is largely for the hardware, electrical and 
heavy industries. These to а great extent are not 
seasonal trades, and this Fair is supposed to be for the 
special benefit of the export trade. Тһе general opinion 
was expressed that the date, the end of February, was 
wholly unsuitable for the purpose of attracting colonial 
and South American buyers. 

The season at which the general influx of visitors to 
Great Britain from the Dominions and abroad is at its 
height, is towards the end of May or beginning of 
June, and these are the customers whoee interest we 
as exhibitors particularly desire to attract. But at 
the 1928 Fair they were largely noticeable by their 
infrequency. The opportunities at this Fair to meet 
potential Empire customers do not seem to be provided 
by a date in the middle of February. 

As regards the home trade, my firm circularised Ив 
customers regarding this Fair and received a consider- 
able demand for tickets from ironmongers and the liko ; 
in fact, these continued to come in during the Fair. 
But the system at the door, whereby the admission 
tickets were taken from the holders, was rather an 
abuse. The Fair is so big that a customer wishing 
to examine the exhibits, cannot do so in one day, 
and he must either have another ticket, or pay 
=. 64. to come a second time. The general admis- 
sion of the public during the Fair is also a matter on 
which Opinions can be expressed. It means that all 
price-lists, with discounts to the trade, must be with- 
drawn and every visitor to a stand questioned closely 
as to his business. Опе or two days should be strictly 
reserved to the tradera and on these days the public 
not admitted. 
А Finally, a word as to the railway arrangements. I 
'ravelled several times from Euston on the 9.10 express 
to Birmingham, but there was no through booking to 
Castle Bromwich, and although extra carriages were 
put on which could have been attached to the 11.20 
rin to Castle Bromwich, this was not. done in either 
| n and the overcrowding of the trains was such 

at at the end of a tiring day many people were reduced 
to a stage of complete exhaustion. 
Yesterday particularly, I noticed whenever a chair 
was placed in а vacant space it was seized by tired 
Visitors, Surely more could be done in this matter, 
Е it is а truism to вау the more the comfort of a 
ustomer is catered for the more chance is there of his 
paying another visit. 

Yours faithfully, 
For Rd. Johnson, Clapham and Morris, Limited, 
ар А. Г. Тонмзом, 
| airman and Managing Director. 
23, Leadenhall-street, E. C. 3. = 
March 2, 1928. 
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February 24, 1928. 


THE IMPORT TRADE OF INDIA. 


ACCORDING to a report which has been received from 
His Majesty's Senior Trade Commissioner in India, and 
has been forwarded to us by the Department of Over- 
seas Trade, t he figures for the import trade of India have 
shown a general rise during the six months’ period of 
April 1 to September 30, 1927, when compared with 
the same period of the previous year. Тһе value of the 
imports increased by 6 per cent., and amounted to 
Rs. 123 crores; while the total exports, including 
re-exports, rose by 3 per cent. to Rs. 155 crores. The 
exports of Indian merchandise showed an increase of 
3 per cent., and re-exports 26 per cent. Thus the grand 
total of imports, exports and re-exports, amounted 
to Hs. 278 сгогев, ог an increase of 5 per cent. Тһе 
figures for the total visible balance of trade, for the 
same six months' period of the years 1925, 1926, and 
1927, are given іп the report as Кв. 53,80, Кв. 16,10, 
and Rs. 17,74 lakhs. As might have been expected, 
following the coal stoppage and general strike in 
1926, the British share in the import trade, for the 
period under review, rose from Rs. 56,90 to Кв. 59,93, 
but the steady decline in the percentage of the total 
imports continued from 49-1 to 48-8. The German 
share of India's imports fell from 7:6 per cent. to 
6.1 рег cent., that of Japan from 7 per cent. to 6-8 per 
cent., that of Holland from 1-9 per cent. to 1:4 per 
cent.; while imports from Belgium remained fairly 
stationary at 2-9 per cent., and those from Italy rose 
from 2:5 per cent. to 2-6 per cent. owing to increased 
shipments of coloured piece goods and artificial silk 
yarn. The most striking development was the increase 
in the share of the United States from 7 per cent. to 
10 per cent., which was due to an increase in the impor- 
tation of raw cotton amounting to no less than Rs. 302 
lakhs, and an increase in the imports of kerosene oil of 
over Кв. 70 lakhs. Under the heading of machinery and 
millwork, а rise in the value of the total imports 18 
recorded of from Rs. 665 lakhs to Rs. 767 Jakhs, which 
is attributed to an improvement in the business for 
boilers, mining machinery, oil crushing and refining 
machinery, and textile machinery ; and it is encouraging 
to note that the British share rose from Кв. 525 lakhs 
to Rs. 60] lakhs. As usual, the United Kingdom supplied 


ә Mr. Bennett’s paper will be found in our issue of 
September 25, 1891, and a report of the discussion on it 
in our issue of September 4, of that year.—Eb. E. 


THE POST OFFICE TUBE RAILWAY, 
LONDON. 


8 To THE EprroR or ENGINEERING. 
„ this railway has been described in 
m y Ва lications, and has had such terms as First of 

RS аш the world ” applied to it, no indication has 
"i тока a8 to who was its inventor or firat proposer. 
= absence of such information writers and others 
a. quite naturally, assuming that the idea originated 

л the Post Office or one or other of its engineers. 

uch, however, is not the case. In 1891 I read a 
fs entitled An Electrical Parcel Exchange at 
се ritish Association Meeting at Cardiff, in which ап 
МЖ "ground tube railway with electrical driverless 
e un 17 5 proposed and explained in much detail, the 
that ifference from the present Post Office Tube being 

it was not meant to serve Post Office purposes only, 


but to accommodate goods traffic between busy centres 
in London as well, with the view of mitigating the 
street congestion that was already in evidence. I 
indicated the position of my driverless trains in the 
tunnels, and signalled and shunted them, by means of 
track circuits (then, I believe, proposed for the first 
time) and used rising gradients to reduce momentum 
on entering stations: anticipating, in fact, practically 
all the essential devices employed on the Post Office 
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practically the whole of the boilers imported, the value 
of which rose from Rs. 36 lakhs to Rs. 61 lakhs; 
944 per cent. of the cotton textile machinery came 
from these islands, the value of which rose from Rs. 85 
lakhs to Rs. 91 lakhs; while the value of the imports 
of British oil crushing and refining machinery rose from 
Rs. 9 to Кв. 33 lakhs out of а total of Rs. 41 lakhs. 
Again, owing to the industria] troubles of 1926, the 
British share in the imports of iron and steel, in their 
various forms, has advanced considerably during the 
period under review. Some of the principal items may 
be mentioned as follows :—the total imports of bars, 
other than cast steel, increased from 80,000 tons to 
91,000 tons, the British share rising from 4,777 tons to 
12,459 tons. The total trade in beams and bridgework, 
&c., rose from 44,659 tons to 78,871 tons, the British 
share advancing from 17,777 tons to 29,875 tons. 
There was а falling-off, however, in the imports of hoops 
and strips from 15,277 tons to 12,449 tons, but the 
British share managed to record a slight increase from 
6,377 tons to 6,745 tons. А very considerable increase 
is noted in the imports of galvanised sheets and plates, 
the total figure rising from 132,776 tons to 102,342 
tons, the British share increasing from 124,195 tons 
to 148,619 tens. This particular branch of the trade 
is regarded with considerable anxiety, as stocks 
are now very much inflated and dealers are in very 
grave difficulties. 

The imports of railway plant and rolling stock, оп 
account of company-operated lines, rose in value from 
Rs. 193 to Rs. 206 lakhs, the British share again showing 
а rise of from Кв. 126 to Rs. 168$ lakhs. The importa 
on &ccount of State-operated lines also advanced from 
Rs. 148 to Кв. 199 lakhs, the British share rising from 
Кв. 95 to Кв. 105 lakhs. The share of Belgium records 
the greatest change, rising from Rs. 8 to Rs. 20 lakhs 
іп the first case, and from Кв. 25 to Rs. 76 lakhs in 
the second. Тһе steady increase in the total imports 
of motor-cars continued during the period under review, 
being largely influenced by the reduction of import 
duty; the number of vehicles from the United King. 
dom rising from 713 to 1,033, and, as before, running 
third to those from the United States and Canada, but, 
however, slightly exceeding the latter in value. Im- 
ports of coal very naturally show а considerable 
increase on the previous year, the total figures being 
74,849 tons and 134,069 tons respectively ; the value 
of shipments from the United Kingdom rising from 
Rs. 14 to Rs. 84 lakhs, and that of shipments from the 
Union of South Africa from Rs. 9 to Rs. 15 lakhs. 


THE DETERIORATION OF LEAD CABLE 
SHEATHING BY CRACKING AND ITS 
PREVENTION.* 


By S. BECKINSALE, B.Sc., A.I.C., and Н. WATER- 
HOUSE, M.Met. 


THE work described in this paper is part of an 
investigation commenced four years ago on behalf of 
the British Non-Ferrous Metals Research Association, 
by whose courtesy the present paper is published. 

The phenomenon of the cracking of lead cable 
sheathing had received little attention by metallurgists 
until recently, and had only been studied as a corollary 
to other forms of intercrystalline cracking, and, in parti- 
cular, season-cracking. The results of the numerous 
and extensive researches into the causes and methods 
of prevention of season-cracking of brass and other 
metals appeared, however, to be inapplicable to the 
case of cracking of lead. Owing to the almost negligible 


elastic limit of the metal, and its readiness to self- 
anneal at atmospheric temperature, it seemed unlikely 


that it could be in a state of internal stress of sufficient 
magnitude to cause intercrystalline failure of the season- 


cracking type. 


Probably one of the chief difficulties which prevented 
an adequate explanation of the cracking of lead from 
being found was the failure to reproduce the same type 
of cracking in the laboratory. During the course of 
the present research it has been found possible to 
accomplish this, and to obtain quantitative data 
regarding the susceptibility of lead and various lead 
alloys to this type of failure by means of alternating 
stress tests in the Haigh machine. Work on similar 
lines has been proceeding simultaneously in America, 
where J. R. Townsend has produced cracking of lead 
and lead-antimony alloys in the form of cable sheathing 
and extruded test specimens. Whilst the methods 
employed by Townsend are considered to be of a more 
empirical nature than those of the present investigators, 
he has demonstrated the increased resistance of lead- 
antimony alloys compared with pure lead to failure 
by cracking under small alternating stresses. 

Situations tn which Cable Sheathing has Failed.— 
The samples of failed cable supplied for examination 
by makers and users varied between 0-3 and 1-2-in. 


* Paper read before the Institute of Metals, London, 
on March 7, 1928. Abridged. Communication from tho 
Research Department, Woolwich. 
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in diameter, and were generally paper-insulated cables. 


The cables had failed by cracking in the situations] b 


indicated below. 

Railway · Tracks.—Particulars received with the 
samples of failed cable, and information obtained from 
cable makers and users, show that the failures along 
railway tracks (where the cable is usually above the 
ground in wooden boxing) generally occur on viaducts 
and bridges and in or near tunnels. | 

Suspended Aerial Cable.—Suspended aerial cable 
sheathing shows a distinct liability to fail by cracking. 
Cable with pure lead sheathing has failed within a few 
years in positions exposed to vibrations set up by 
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Fic. 5. INTERIOR SuRFACE OF PURE LEAD SHEATHING 
WHICH нар FAILED IN SERVICE ON A SHIP. Ком, SIZE. 


gun-fire, but a cable with an alloy sheath containing 
3 per cent. of tin, suspended in а position where pure 
lead failed rapidly, was free from cracks when taken 
down 15 years after installation. The failures in 
aerial cable suspended from poles generally occur where 
the cable bends up {оше supporting pole. The 
sheathing of aerial cables passing through walls on 
which the shafting of machinery is fixed has also 
failed by cracking. 

Underground Ducts.—The cracking of cable sheathing 
in underground ducts is infrequent, but in the cases 
investigated in which it occurred the ducts appear to 
have been in a state of vibration. The cracked sheath- 
ing examined had failed in ducts under cobble-paved 
roads, and there was evidence that the whole cable 
had moved along the ducts. In another case a cable 
laid under a crane track had failed by cracking. 

Ships.—At present pure lead cable sheathing is 
extensively used in ships, and the number of failures 
by cracking appears to be increasing. There is evidence 
that the failures are more frequent in ships fitted with 
high-speed turbines than in those fitted with low-speed 
turbines or reciprocating engines. 

Transport.—From time to time sheathing has cracked 


CRACKED AERIAL CaBLE SHEATHING MADE ЕВОМ PURE LEaD. 
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during transport to other countries, when long journeys 
y steamship and road ог rail have been involved. The 


cables have been tested and found free from сгасЕв at 


the maker's works, but on arrival at their destination, 
the sheaths were badly cracked. 
made at the same time, under the same conditions and 
on the same presses, were installed satisfactorily in this 
country, and have given normal service. 

Examination of Failed Cable Sheathing.—The cracks 
in the samples of failed sheathing examined . were 
generally hackly,“ but some had а more rounded 
appearance. Although those visible on the outside 
completely penetrated the sheathing, in general it was 
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only in the thinner cables that the fractures had become 
completely circumferential. Typical cracks are shown 
in Figs. 1, 2 and 5. After sectioning the cable sheathing, 
care being taken to avoid distortion, it was found that 
the cracks in the failed samples were much more 
numerous on the internal than on the external surfaces, 
and only the larger cracks had passed through the 
sheathing. In one interesting sample with a double 
sheath, the maximum number of cracks was found 
on the interior of the inner sheath, and some cracks 
had passed through both inner and outer sheaths. 
These observations indicated that the cracks had 
commenced on the inside of the sheath; where the 
sheathing had not been distorted by bending there was no 
local deformation or surface rumpling near the cracks. 
An interesting feature noticed in these examinations 
was the tendency for the cracks in the sheathing to 
occur in two or four definite longitudinal bands, corres- 
ponding to opposite ends of diameters in the uncut 
cable. Attempts were made to correlate this obser. 
vation with other features, such as thickness of sheath 
and grain-size, but so far without definite success. The 
location of cracks in longitudinal bands may be associ- 
ated with the position of the sheath during service. 


1 


Identical cables, | 


Етонко IN 10 PER CENT. NITRIC ACID. 


Since intercrystalline chemical attack had been 
suggested as a possible cause to account for the cracking 
of cable sheathing, the failed material was carefully 
examined for corrosion product, but in most cases the 
interior surfaces retained the bright or blued surface 
found in new cables, and most of the corrosion found 
had evidently occurred subsequent to fracture. 
Chemical examination of the insulating papers taken 
from five failed cables showed that they were devoid 
of anything capable of causing corrosion of the lead. 

Some of the cable sheathing showed wide variations 
in thickness in a circumferential direction, evidently 
produced during manufacture by eccentricity of the 
cable in the die of the extrusion press. These variations 
were distinct from damage found in certain samples, 
where the thickness of the sheath had been reduced 
by unsuitable methods of support or by mechanical 
damage. The cracks were not more prevalent in regions 
of minimum thickness due to eccentricity in manu- 
facture, but in cables where the thickness of the sheath 
had been appreciably reduced during handling sub- 
sequent to manufacture, the cracks were usually found 
in the damaged portion. 

Visual and microscopic examination of the samples 
after etching in 10 per cent. nitric acid solution or after 
electrolytic etching in solutions of ammonium nitrate 
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Fic. 2. INTERIOR SURFACE ОҒ CRACKED CABLE | 
SHEATHING. Х 15. 


SHEET LEAD SHOWING INTERCRYSTALLINE 
x 30. 


or ammonium acetate revealed wide variations in 
crystal size (from crystals only visible under the 
microscope to crystals 0:15 in. across), and confirmed 
Archbutt/s opinion that the cracks were mainly inter- 
crystalline (Fig. 9). The structures found in the failed 
sheathing were similar to those found in new sheathing 
and sheet, and consisted of equiaxed polygonal crystals, 
some of which were twinned. In some cables large 
and small crystals were in juxtaposition, suggesting 
that а certain amount of recrystallisation and crys 
growth had occurred, probably during or immediately 
after extrusion of the sheath. In others the variations 
in crystal size were arranged in well-defined longi- 
tudinal bands, which were probably associated with 
different rates of flow in the cable press. The uniform 
small-grained structures found in some failed sheaths 
were similar to those obtained in experimental cable 
sheathing which had been effectively quenched in 
water within & short distance of the dic. During these 
examinations the relation of cracks to crystal size was 
studied, but the results obtained indicate that the 
стаскв may occur in large- or small-grained zones. 


(To be continued.) 


= —— — — = — — —— — . .. 
— ee — 


ENGINEERING. 301 


МАКСН 9, 1928.) 
Е ы ⁊ĩ· MEME PM CU ыы ш ысы MA .,, 
consisting of the iron tube and its contents, was 


THE THERMAL AND ELECTRICAL CON- 
DUCTIVITY OF SOME ALUMINIUM 
ALLOYS AND. BRONZES* 


By Ezer GRIFFITHS, D.Sc., F.R.S., and Е. Н. 
ScHOFIELD, B.A., B.Sc. 


THERMAL conductivity is a physical constant which 
is rarely included in з programme of investigation of 
the properties of a series of alloys, for the reason that 
its determination is a time-consuming and difficult 
operation. Whilst it does not seem possible to reduce 
the time required for a determination below a limit 
fixed by the period necessary for setting up steady 
gradients of temperature, it is poesible to devise very 
simple forms of apparatus for making the tests. 

The primary object of the present work was to 
obtain approximate values for the thermal conductivi- 
ties of alloys employed in the construction of aero- 
engines. Two different series of alloys were investi- 
gated: (1) Those rich in aluminium, with nickel, 
magnesium, iron, zinc, manganese, or silver, ав second 
or third constituents. (2) Those rich in copper, with 
tin, zinc, lead, manganese, or aluminium. The 
aluminium alloys were found to possess a thermal соп- 
ductivity of roughly 70 to 80 per cent. that of pure 
aluminium, whilst the bronzes range from about one- 
fifth to one-tenth of the value for copper. 

In the course of the work both the thermal and elec- 
trical conductivities of the specimens were measured 


may be described as follows: One end of the bar 
was wound with a heating coil of nichrome ribbon, 
the other end of the bar was tapered, and this fitted 
into a sleeve, to the outer surface of which was soldered 
a spiral of copper piping. A steady stream of water 
flowed through the spiral, and the rise in temperature 
of the water was measured by a differential thermo- 
element, consisting of five copper-Constantan junctions 
in series. A number of equally spaced copper-Con- 
stantan thermo-elements were attached to the surface 
of the bar by drilling small holes and fixing-in the ends 
of the thermocouple wire by driving in metal plugs. 
Especial care was taken to keep the two points of attach- 
ment of the thermocouple in a plane perpendicular to 
the axis of the bar. The bar was enclosed in magnesia 
asbestos pipe lagging, from 1 to 2 in. in thickness, which 
extended 1 in. beyond the bar at each end. 

The heating coil was provided with current and 
potential leads, so that the watts dissipated in it 
could be measured. Then, by measuring the heat 
input, the heat absorbed by the water at the cold 
end, and calculating the heat conducted through 
the lagging, it was possible to make a rough heat 
balance sheet. When this test was applied to the 
data, a satisfactory check ар” was obtained. Since 
the largest fraction of the heat transmission through 
the lagging occurs over the length of the bar occupied 
by the heating coil, and it is not possible to measure 
this heat leakage with the same precision as the 
heat absorbed in the water-flow calorimeter, the 


pushed into the furnace made up of a refractory 
tube 6 ft. long, which was wound with nichrome 
wire and well lagged. Auxiliary heaters of fireclay 
wound with nichrome were inserted into each end 
of the furnace. By appropriate adjustment of the 
three heating elements, a reasonable uniformity of 
temperature could be obtained inside the iron tube 
containing the specimens. The details of the electrical 
connections to the specimens are shown in Fig. 4. 
The change-over switch C allowed the steady current 
of 20 amps., supplied by a battery, to be passed 
through any one of the three pairs of specimens. 
This current could be reversed by the switch D. 
The potential leads from the standard resistance, 
and the thermocouple leads from the specimen, were 
connected to а mercury cup selector board, and thence 
to & potentiometer. When using the thermooouple 
wires ав potential leads for the resistance measurement 
the selector block, which is shown (enlarged) near 
the bottom of Fig. 4, was employed. This consisted 
of copper rods mounted in ebonite. By inserting 
the pins on one side or the other of this block into 
the mercury cups, the connections of the potential 
leads from the specimens could be reversed ; while, 
by turning the selector through 180 deg. in the 
horizontal plane, either the pair of copper wires or 
of Constantan wires, forming the two thermocouples 
attached to the specimen, could be used as potential 
leads. When using the thermocouple wires for 
measurement of temperature, instead of resistance, 
the other selector shown in Fig. 4 was employed. 

In determining the resistivity the usual procedure 
was to make measurements at 8 series of rising 
temperatures, and repeat the process until & steady 
state had been reached. Тһе effect of this treatment 
on some of the alloys was to produce changes in 
structure, and the stable state was only attained 
after several heatings. Other alloys which had been 
thoroughly annealed gave very consistent results 
from the start. The measurements of thermal 
conductivity were made after the specimens had 
attained the steady state as shown by the electrical 
measurements. 

Results obtained in the Study of the Bronzes.*—The 
main constituent in this series of alloys was copper, 
and a detailed analysis is set out in Table II. Тһе 


TABLE JI.— Bronze Alloys. 


Selector for | Percentage Composition. 
Cold, Function O C. Resistance Measurements Selector No. of 
ier) | (enlarged) (erlarged) a Tin. | zinc, | Phos: | Man- | Alu- Copper. 
"ENGINEERING: phorus. | ganese. | minium.|Remainder. 

at various temperatures in the range 80 deg: C. to 300 | usual procedure in the experiments was to base the 
deg. C., and the significant fact has emerged from the | computations of the thermal conductivity on the 1 5-0 2-0 | 0:15 = — 92.8 
analysis of the results that, with one or two exceptions, | observed value of the heat reaching the cold end of 3 80 210 о p = - Bí 
notably the high-silicon alloy, the Lorenz law applies | the bar, adding to this the amount of the heat leakage| 4 0-5 | 88-5 дра 0-30 2 ur 
approximately to the data obtained with these аПоув. | through the lagging over the colder half-length of| 5 | 10-0 2.0 = — — 88-0 
It will be recalled that the Lorenz law was originally | the bar. 8 Ба = 5 = 10-0 520 


enunciated for pure metals and, expressed mathe- 
matically, states that— 


where k is the thermal conductivity ; A is the electrical 
conductivity; T is the absolute temperature. This 
law has been found to hold only approximately for 
commercially pure metals. Іп the course of the present 
Investigation we found that the two groups of alloys 
ad values of the Lorenz coefficient approximating 
to the values for the pure metals which formed Ше 
principal constituents of the alloys—namely, 5-5 for 
the aluminium alloys and 5-9 for the copper alloys. 
It is frequently stated in the literature of the subject 
that the Lorenz formula fails when applied to data 
obtained on alloys. As а generalisation this state- 
ment appears to be erroneous, and it is not improbable 
that the thermal conductivity data upon which it is 
ed were unreliable. If it should turn out that the 
main groups of alloys obey Lorenz's law, this would 
ve an important practical bearing in that it would 
mean that the thermal conductivity could be deduced 
The da measurement of the electrical conductivity. 
| © determination of the latter constant presents far 
“ашу than that of the former. 
For the experiments described in this paper, which 
not aim at temperatures in excess of 250 deg. or 
rus 155 C., an apparatus was used which waa originally 
that oped by one of ив. It is similar in principle to 
ня ES Callendar and Nicolson, : but electric heating 
Арас steam heating, and a number of other detailed 
tions are made. The essentials of the apparatus 
Eu ĩðâi UK ES 


0 

Ma her read before the Institute of Metals, London, on 

^ 7, 1928. Abridged. Communication from the 

таз Department, National Physical Laboratory. 

Light 1 Advisory Committee for Aeronautics, 
Е оув Sub-Committee, Report No. 7, 1917. 

қ 19] а ta Britannica. Tenth edition, vol. xxvii, 

' 191. “Conduction of Heat." 


Electrical Conductivity of the Alloys.—The measure- 
ment of the electrical conductivity of the alloys has 
been undertaken merely to throw light on its relation 
to the thermal conductivity. For this purpose an 
accuracy of 1 per cent. suffices, so that an elaborate 
investigation has not been called for. Тће method 


results of the thermal and electrical measuremente 
are summarised in Table IV, which gives the tem- 
perature coefficient of reeistance, and the product 
of the temperature coefficient and the resistivity. 


used consisted іп а comparison of the drop of potential TABLE IV. 

асговв а measured length of the specimen with that 

асговв а standard resistance arranged in series with it, No. ој | Resistivity at 20° | Temperature Co- | Resistivity > 
when a steady current of the order of 20 amp. was ваг, | С. Ohms/cm.5 x | effüclent. from | Temperature 
passed through the two. Into the specimen were ue шалы ШЫ ы 
pegged two thermocouples of copper-Constantan, 

which served not only to measure the temperature, 9-3 0 · 0009, 0 · 0085 
but as potential leads for the resistance measurement. 2 17:6 9.00003 0.0110 
By appropriate switch arrangements, the thermo- | 5 25 0.00135 оо 
couple wires could be rapidly altered so as to serve 5 16-0 0 -00065 0-010; 
either purpose, as required. Since any temperature 6 14-7 0.0010 0:015, 
difference between the two ends of the bar would Copper пе 9000 20° C. 970088 


give rise to a thermal e. m. f. when measuring the poten- 
tial difference across the bar, readings of the latter 
were obtained for the two directions of the current, so 
that by taking the mean of these values the effect 
of the thermal e. m. f. was eliminated. Effects similar 
in character though smaller in magnitude, in the 
potentiometer circuit itself, were corrected for by 
reversal of the potential leads and the leads supplying 
the current to the instrument. 

Particulars of the apparatus are shown in Fig. 4. 
In order to economise time in testing the specimens, 
six were placed at once in the furnace, arranged in 
three pairs. As will be understood from Fig. 4, 
the three pairs of specimens, of which two pairs are 
shown, were contained inside a steel tube, and were 
separated from the tube and from each other by 
cross - pieces of ma bor brick, through which their 
connecting leads passed. These leads were of copper 
0-5 ст. in diameter, and were screwed into the ends 
of the specimen. The thermocouples, which were 
pegged into the bars, also passed through the mabor 
blocks, as shown in Fig. 4. The assembled unit, 


Relation between Resistivity and Temperature Co- 
eſſicient.— It has been found that, in the case of copper, 
impurities, which may raise the resistivity by as much 
as threefold, have no appreciable effect on the value of 
the product of the resistivity and the temperature 
coefficient of гевізіапсе. The resistivities of the 
bronzes here dealt with are considerably outside the 
range mentioned, but it is perhaps of interest to 
compare them in a similar way (see Table IV). 

Except in the case of alloy No. 4, which contains 
38-5 per cent. of zinc, the total percentage of consti- 
tuents, other than copper, has varied only from 7 to 
13. Yet this comparatively small amount of dilution 
has produced a very marked effect on the conductivity, 


* The work on bronzes was carried out on behalf of 
the Engine Sub-Committee of the Aeronautical Research 
Committee, who have kindly authorised publication of 


the results. 
+ Dellinger, U.S. Bureau of Standards. Bulletin, 1910, 


vol, vii, р. 71. 
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for whereas the value for pure copper at atmospheric 
temperature is 0-92 o.g. s. units, the corresponding 
values for the alloys range from about one-fifth to 
one-tenth of this amount. Dealing first with the 
effect, of tin, which is the most common constituent of 
the alloys, & comparison with the present series of 
experiments (carried out in 1924) is afforded by the 
work of Lees,“ of Gross mann, f of Schenck,t and by a 
previous test carried out at the National Physical 
Laboratory in 1920. Approximate corrections have 
been applied to the values, where necessary, to reduce 
them to а common temperature of 20 deg. C., and the 
results are shown graphically in Fig. 8, which gives 
the relation between the tin content and the thermal 
conductivity. A thick line is drawn through the 
experimental points when they are not widely separated, 
&ocording to percentage composition; and а dotted 
line, arbitrarily drawn, is used for the larger gap be- 
` tween 25 and 75 per cent. of tin. It will be seen that 
there is а satisfactory agreement between the various 
determinations. 

А comparison of the observed values for bars 
Nos. 2 and 5, which are identical in composition except 
for а small amount (0-15 per cent.) of phosphorus, 
appears to show that the presence of the latter in 
minute quantities produces а very appreciable lowering 
of the conductivity. Тһе figures for the two bars 
over the complete range from 75 deg. to 250 deg. C. 
differ on the average by 0-013 c.g.s. unite, or by about 
10 per cent. (see Fig. 9). In confirmation of the effect 


Есо.д. THERMAL CONDUCTIVITY AT 20°C 
10 


OPPER-TIN £ COPPER- ZINC ALLOYS. 


A- Wiedemann 1857 

Q« Lees 1905. 
Grossmann 7905. 

xa Schenk 7972. | 

+- МРІ.1920. hor Bronze). 

e - N.P.L. 1924. 


75 
Percentage of Tin от Zinc. 


(629.8) | 
due to phosphorus, it may be stated that, according 
to Pfleiderer,$ the conductivity of copper at 30 deg. 
С. (0-93 c.g.s. units) was lowered to 0:25 and 0:12 
respectively by the presence of 0-63 and 1:98 per 
cent. of phosphorus. Two other alloys remain to be 
considered (Nos. 4 and 6). For & comparison with 
No. 4, the values obtained by Lees for brass (30 per 
cent. zinc), and by Wiedemann for alloys containing 
11, 13, 18 and 32 per cent. of zinc, are plotted in 
Fig. 8. The figures of Wiedemann date from 1857, 
апа should be accepted with some reserve. А curve 
has been drawn through all the values, but, for the 
reason stated, no special significance is to be attached 
to the inflection which it shows. "The dotted portion 
of the curve is arbitrarily drawn and merely serves to 
connect points belonging to the same series. For 
alloy No. 6, containing 10 per cent. of aluminium, no 
parallel figures have been traced, but it is, perhaps, 
worthy of note that the lowering of the conductivity 
of copper, due to an admixture of 10 per cent. alumi- 
nium, is comparable with that due to the same amount 
of tin. 

The above discussion has been concerned with the 
thermal conductivities of the alloys at one temperature 
(20 deg. C.) The variations of conductivity with 
temperature are shown graphically in Fig. 9. For 
purposes of comparison the values for the pure metals 
composing the alloys are also indicated in Fig. 9. 
It will be noticed that, whereas the variation of the 
pure metals is small, being on the whole negative with 


* Phil. Trans. Roy. Soc., 1907, ГА), vol. 208, pp. 381- 
443. 
+ Beibl, Ann. Physik, vol. 29, pp. 4, 178-181 (1905). 
$ Ann. Physik, vol. 32, p. 261 (1910). 
5 Ges, Abhandl. Kenntniss der Коме, vol. iv, p. 409 


(1919). 
|| Landolt, Phys. Chem. Tab. (5th edn.), 1923, vol. ii, 
p. 1295. 


rising temperature, the alloys show somewhat large 
positive coefficients. In all cases, the relation of 
conductivity and temperature is approximately linear. 
Relation of Thermal and Electrical Conductivity.— 
The relation of the conducting powers of metals for 
heat and electricity has for a long time engaged the 
attention of physicists. In 1853, Wiedemann and 
Franz propounded a law to the effect that the ratio 
of the thermal and electrical conductivity was a 
constant for all pure metals. In 1872, Lorenz sought 
to prove, both on theoretical and experimental grounds, 
that this ratio was proportional to the absolute tem- 
perature. On the development of the electron theory 
of conduction, Drude, H. A. Lorentz, and J. J. Thomson 
have independently arrived at the same conclusion as 
Lorenz. The experimental evidence available up till 
1900 was not sufficiently reliable to allow a definite 
confirmation of the theory. In that year, Jaeger and 
Dieeselhorst published the result of their investigation, 
which gave directly the ratio of the two conductivities 
for а number of pure metals over the range from 18 deg. 
to 100 deg. C. They showed that the value of the 
function k/AT (Lorenz's constant) was nearly constant 
over this range, and did not vary greatly from metal 
to metal In 1905, Lees obtained a close agreement 
with the values of Jaeger and Diesselhorst at 18 deg. C., 
and carried the investigation down to — 170 deg. C. 
Down to — 100 deg. С., the value of the function 
showed, on the whole, а slight tendency to decrease, 
while, below — 100 deg. C., the decrease became more 
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marked, and wide divergencies appeared among 
individual metals. Summarising the position as regards 
the pure metals, it may ђе said that from — 100 deg. С. 
to + 100 дед. C., and probably to much higher tem- 
peratures, the function * &/\T does not vary greatly 
in value from metal to metal, and is nearly constant, 
showing a slight tendency to increase with temperature. 
The position as regards alloys is not so clearly defined, 
since the very wide field of investigation which the 
present has hitherto hardly been explored at 
Turning to the copper alloys now under consideration, 
the value of Lorenz’s coefficient for the several specimens 
at the various temperatures was found to be in satis- 
factory agreement. The mean value of the coefficient 
for all the alloys, together with the percentage difference 
between the extreme values, is set out in Table VIII. 


TABLE VIII. 


Lorenz's Constant, k/AT. 


каше: Hoe лш шшш ш: 
eg. v. Percentage Difference 
Mean Value for all 
the Bronze Specimens. ui c re 
20 (6-1,1 x 1079 6 
75 5-92 5 
100 5-8; 4 
150 5-7. 2 
200 5:75 2 
250 5-81 2 


Note.—The value of 20 deg. C. is obtained by extrapolation. 


Dealing with the range covered by experiment (75 deg. 
to 250 deg. C.), it appears that the mean value of the 
function k/AT is practically constant, and that the 
extreme range of values for all the bronze bars does not 
exceed + 2-5 рег cent., an amount which is probably 
within the limits of experimental error. As to ‘the 
absolute value of the function, it is to be noted that 
Jaeger and Diesselhorst's mean value for eight pure 
metals at 20 deg. and 100 deg. C., is &pproximately 
5:15. Lees gives a similar value for the pure metals 
at 20 deg. C., while his value for brass (which corresponds 


* In view of the fact that the function k/AT is not an 
absolute constant, it would be preferable to use the 
term coefficient for the numerical value appropriate to 
particular metals and groups of alloys. 


Mean Temperature Deg. Cent. 


to alloy No. 4) is 5-83. We have studied a single 
crystal of very pure copper and obtained the value 
5-89. A comparison is also afforded by the work on 
the copper-tin alloys of Grossmann, whose values are 
set out in Table ТХ. 


TABLE IX. 
Tin Content. Per cent. | Value of E / T. 
10 5:0; x 10? 
25 6. За 
75 5:63 
90 5:40 
100 5-8 


The conclusion, which has been reached above, 
that all the bronzes under investigation obey Lorenz's 
law of the relation of thermal and electrical con- 
ductivity, has & practical bearing in that it means that 
the thermal conductivity could be deduced from a 
measurement о! the electrical conductivity. The 
determination of the latter constant presents far lees 
difficulty than that of the former, 8o that, if the assump- 
tion is made that Lorenz's law applies to other alloys 
of an analogous nature, their thermal conductivities 
could be deduced with comparative ease by the method 
indicated. Since the temperature coefficients of 
thermal conductivity for the alloys do not differ very 
markedly, a rough value at any temperature could be 
obtained from a single measurement of electrical 
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conductivity at atmospheric temperature, but 8 
better approximation would be obtained if the electrical 
conductivity were determined at the appropriate 
temperature. 

Conclusions for the Bronzes.—The seven alloys tested 
show thermal conductivities at room temperature 


TaBLE ХІІ, 
Allo Percentage 
No. Composition Per Cent. Conductivity. 
7 E MM 
2312 |4-5 Са 82 
2313 | 8Cu.. 82 
795 | du, 3 Nj 77 
2311 | 4 Cu, 3 81 77 
2358 13 81 77 
921 12 Cu, 1 Ее. zi 75 
• 762 8Cu,1 Ni. к 75 
888 8 Cu, 2 Ni, 1-5 Mg 75 
785 8 Сп, 1 Ее IN 75 
798 7 Cu, 1 Ag n 75 
905 4 Cu, 2 Ni, 1:5 Mg 73 
886 4 Cu, 2 Ее, 0-5 Mg 73 
656 8 Си, 1 Мп Vi 73 
766 9Cu,2NI. 73 
671 | 12 Cu.. г 71 
779 12 Cu, 3 NI 71 
792 | 12 Cu, 2 Ni 71 
829 9 Cu, 2 Ni, 1 Mg 71 
789 8 Си, 2 Ке 69 
655 | 14 Са m 68 
810 8 Cu. 2 Ni. 2 U g 66 
661 3 Cu, 13 Zn 64 


r ⅛ð V = a os ee 8 


varying from about one-fifth to one-tenth of that of 
their main constituent, viz., copper. In contrast % 
copper and other pure metals, the alloys all give usn 
siderable increases of thermal conductivity T 
temperature. A comparison of two bronzes of identi e 
composition, except for the presence of а minu 
amount of phosphorus, shows that the latter produces 
а marked lowering of the thermal conductivity. 

the alloys follow Lorenz's law of the relation vidis 
thermal and electrical conductivity and absolute 
temperature. 
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Results obtained in the Study of the Aluminium Alloys.* 
—The main constituent in this series was aluminium, 
with various amounts of copper in all exce t one. 
The tbird constituent when present was in tively 
small percentages. Grouping the alloys in the order 
of their thermal conductivities and expressing these 
values as percentages of the thermal conductivity of 
pure aluminium (Е = 0:54,), we obtain the list given 
in Table XII above. 

It is шен to compare the effect of small per- 
centages of nickel, iron, and manganese on alloys con- 
taining 8 per cent. of copper. As shown in Table XIV, 
1 per cent. of nickel has apparently the same effect as 
] per cent. of iron, while 1 per cent. of manganese has а 
slightly greater effect on the thermal conductivity than 
the 3 per cent. nickel, which has a higher conductivity 
than the 1 per cent. nickel or 1 per cent. iron alloy. 

V.—Alloys containing 8 cent. of Copper with 
а ie „„ of a Third Metal. 


Percentage Con- 

Third ductivity Relative 
No. Constituent. to 

Aluminium. 

2318 0 82 
795 8 рег cent. Ni 77 
762 1 per cent. Ni 75 
785 1 per cent. Fe 75 
656 1 per cent. Mn 73 
189 2 per cent. Fe 69 


As regards the Lorenz coefficient for these aluminium 
alloys, with the exception of the 13 per cent. silicon 
alloy, the 21 alloys give very consistent results, the 
mean values being shown in Table XV. A determina- 


TABLE XV. 

Temperature. Lorenz Coefficient 
Deg. С. x 107°. 
80 5:31 
150 5-% 


tion of the Lorenz coefficient for а single crystal of 
aluminium (90-6 per cent. aluminium) gave the value 
5-46 x 10%, which is in good agreement with the 
mean value for this group of alloys, with the exception 
of the 13 per cent. silicon alloy. It will be observed 
that the Lorenz coefficient for the aluminium alloys is 
decidedly lower than the value for the copper alloys. 


BOILER FOR RAPID STEAM RAISING. 


THE annexed figure shows a new model of their 
“Express” boiler, which has recently been introduced by 
Mesars. R. Н. Bolsover, of Eaglescliffe, Durham. This 
model, which is known by the makers as their T B, 
ва development from their earlier Type A, which has 

in use for some years for high-speed steam launches 
and for use in conneetion with steam sterilizing, the 
cleaning of stonework of buildings, and other applica- 
tions in which a portable rapid-steaming generator of 
superheated steam is necessary. The boiler has also 
been used extensively as a replacement unit in 
Stanley and other steam cars. The Type A boiler 
в formed with a central steam and water drum 
surrounded by steam generating coils, but as will be 
seen from the figure, the central drum is dispensed 
with in the new model and straight tubes only are 
used. The inclined steam generating tubes are welded 
Into vertical headers, the whole forming.a grid element. 
The headers are at their upper ends welded into а steam 
manifold and at their lower end into a water manifold. 
Steam is drawn from the upper manifold, by way of a 
superheating grid situated immediately over the burner 
at the bottom of the boiler. 
he steam generating elements іп any boiler are all 
identical, and as shown in the figure are assembled 
alternatively with the steam header at the right-hand 
side and the left-hand side. The assembly shown on 
the figure is built up of four units, but any other combi- 
nation may be arranged. The standard units range 
from 5 to 20 aq. ft. of heating surface. A boiler with 
67 ва. ft. heating surface may be built within outside 
dimensions of 164 in. by 14} in. by 28 in. Such в 
Over 18 capable of a continuous output of 50 h.p. The 
circulation in these boilers is very rapid and when an 
E burner is used, the boiler may be put under steam 
А m cold in 4 to 5 minutes. In the case of a boiler 

(ед to a steam wagon and using a solid fuel furnace, 
Ta may be raised from cold in about 20 minutes. 

E boilers are tested hydraulically up to 1,200 lb. per 
Square inch, and by steam up to 600 Ib. per square inch. 
па 8 
ilu А summary of the thermal conductivity data for 
the Li minium alloys was published in the Report of 
ight Alloy Sub-Committee of the Aeronautical 

h Committee, for whom the work was carried out. 
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The superheater is fitted in the firebox for boilers 
equipped with oil burners, and on top of the steam 

nerating elements for solid fuel boilers. It is 
uilt with an arrangement of reverse flow bends 
which break-up, dry and superheat any globules of 
water which may be carried over with the steam. In 


connection with the cleaning of these boilers, it is stated 
by the makers that as the interior of the tubes becomes 
thinly coated with oil carried by the feed-water, no 
actual deposit of scale takes place. The scale particles 
remain in suspension and, owing to the violent ebul- 
lition, they are carried along by, and withdrawn with, 
the steam. After several years’ use, no accumulation of 
scale can be detected on any portion of the boiler. 


EARTH-PRESSURE ON FLEXIBLE 
WALLS.* 


Ву В. М. SrRovEs. 


Іт ва matter of ин? knowledge that sheeting 
piles, both timber and reinforced concrete, are usually 
much lighter than would be required to take the earth- 
pressure behind them, if the latter is calculated in the 
ordinary way; but it is not generally recognised that 
the earth-pressure and the resulting bending-moment 
on the sheeting vary with the thickness of the latter 
and that, within certain limits, the thinner the sheeting, 
the smaller is the bending-moment thereon. The 
problem of thin sheet walls has attracted the attention 
of engineers for some considerable time, and the first 
attempt to throw light on the apparent discrepancy 
between the light scantlings of sheeting and the earth- 
pressure it was supposed to withstand was made in 
1910 by Dr. H. Ehlers, engineer to the Hamburg 
Port Authority, who investigated a number of existing 
wharves of the type used in that neighbourhood and, 
with the wealth of material at his disposal, found that 
in all cases the sheeting was stressed extremely highly, 
when basing his calculations on the usually accepted 
formulas for earth-pressure, the average working 
streas being about 4,000 lb. per square inch, which 
for timber constantly immersed in water seems im- 
practicable. His explanation of the discrepancy was 
to the effect that two planes of rupture were formed 
instead of one, the head of the sheet piling being im- 
movable as well as the toe, and that therefore a double 
frictional or arching action took place between the 
two planes of rupture as soon as the sheeting began 
to deflect. To take this into account, he proposed 
calculating the earth-pressure in the usual way, but 
employing higher working stresses, 3,000 Ib. to 4,000 Ib. 
per square inch being recommended for timber. 

Even when no upper plane of rupture can form, a 
similar action is possible and occurs in the case of 
sheeting piles anchored at the top at ground-level. 
The essential difference between a retaining-wall 
supported in this manner and one supported at the 
bottom only, on the cantilever principle, is that any 
deflection of the latter produces no alteration of the 
conditions governing the calculation of the earth- 
pressure on the wall, the movements of the upper layers 
of the fill being always outwards in relation to those 
below. Ап entirely different case obtains with sheeting 


* Abstract of a paper read before the Institution of 
Civil Engineers on Tuesday, March 6th, 1928. 
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anchored at the top, inaamuch as the deflection of the 
sheeting is maximum at the middle and zero at the 
top and bottom, and any movement of the middle 
layers is outwards in relation to the layers above and 
below, the latter exercising в restraining influence on 
the movement of the middle layers, owing to the internal 
friction between them. The result is а reduction of the 
pressure on the wall, both locally in the middle of the 
span, and in the aggregate but, whereas it is not 
recommended to take any account of the reduction 
in total earth-pressure, the 5 a formula 
for taking into account the local reduotion of pressure 
towards the middle of che wall. This reduction leads 
to a considerable saving of material in the sheet wall. 
The formula suggested takes the form of a reduction- 
factor r for the bending-moment on the wall, as 
calculated in the ordinary way, and embodies the 
deflection 4 which would result from this moment, 
and also the soil factor or liquidity factor f — tan! 
(45 deg. — $ e), where Ф denotes the angle of repose. 
The arching effect increases with the ratio of deflection 
(d) to span H, and is also influenced by the internal 
friction, being higher in soils with great internal 
friction or a small value of f. In proposing the formula 
г = Hf/500d"> 2f,in which n is a fraction approaching 
1 and the constant 500 is the average of а great number 
of cases that have come under the author's observation, 
а limiting value of 2f is imposed, as it would obviously 
lead to impossible results to carry the reduction to 
zero with an infinitely great deflection. In the absence 
of testa to destruction the lower limit 2f is proposed as а 
safeguard, the range of application of the formula 
being thus between the values r — 1 where the arcbing 
begins, and r — 2f, beyond which it is not recom- 
mended to reduce the bending-moment ; this may also 
be expressed by the lower limit being the thickness 
at which the deflection is about one-thousandth of 
the wo while the upper limit is the thickness at 
which the deflection is 2f times this value. 

The application of the principle discussed above to 
а form of wharf-construction, although comparatively 
new in this country, has been used very successfully 
on the Continent for some time. In one particular 
case, the principal feature is the flexible retaining-wall 
designed in accordance with the principles just de- 
scribed, but it also embodies some novel features in the 
way of anchorage. The retaining-wall consists of a 
line of sheet piles long enough to bring the head of the 
piles above H.W.L. and continued upwards as an 
ordinary wall to quay-level, while extending backwards 
is a platform bonded with the sheet piles in front and 
rating on raking anchor piles at the back, inclined 
both forwards епа backwards. The platform acts as 
а tie between the front wall and the rakers and carries 
the fill and surcharge above the sheet wall, thereby 
relieving the sheeting from any earth-pressure due to 
this. Тһе platform further supplies the necesary 
dead load for the rakers and acts as a very deep 
distributing beam for all forces and shocks from 
vessels. 

The earth-pressure on the sheet-wall is unaffected 
by any loading behind the wharf, and in addition to 
the sheltering effect of the platform, the raking piles 
further reduce the earth-pressure by preventing the 
usual plane of rupture from forming across them; 
the dimensions of the sheeting can therefore be reduced 
very considerably. Anchorage by means of such rakers 
converts all the pull from the front wall into axial 
forcea on the inclined piles, compression in the front 
pile and tension in the back pile, while the load from 
the platform provides compression in both rakers, so 
that any tension in the back pile can be neutralised 
or converted into compression by suitable design of 
the platform. By placing the latter above H.W.L. 
all tide work is eliminated, and this, combined with a 
minimum consumption of material and providing a 
maximum of strength and rigidity, is making this form 
of wharf-construction most economical in cost. 


INSTITUTION OF NAVAL ARCHITECTS.—The Council of 
the Institution of Naval Architects has awarded two 
5 for the year 1927, one to Mr. H. J. R. Biles, 
or his paper, Notes on the Effect of Wind on Power 
and Speed," and the other to Mr. W. C. S. Wiglev, for 
his paper. Ship Wave Resistance; A Comparison of 
Mathematical Theory with Experimental Results, 
Pert IJ.” The premiums will be presented at the 
annual general meeting, to be held at the Royal Society 
of Arts, John-street, London, W.C.2, and commencing 
on March 28 next. 


Tue Lare Mr. С. Г. HuTCHINSON.—It is with regret 
that we record the recent death of Mr. George Lascelles 
Hutchinson, which occurred, after only а few weeks 
illness, at the early age of 53. For the last 26 years, 
Mr. Hutchinson had held the position of district manager 
for the Newcastle district of the Iron Trades Employers’ 
Insurance Association, Limited, the previous 2j years' 
having been spent at the Liverpool branch of the Ocean 
Accident Insurance Company. Ніз loss is felt not only 
at the branch office at Newcastle, but also at the company's 
head office, where he was greatly esteemed. 
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SEASON-CRACKING OF SMALL-ARMS 


CARTRIDGE CASES DURING MANU- 
FACTURE.* 


By Major Е. S. Свгмвток, СТ.Е. 


THE failure of a small-arms cartridge case through 
bursting when fired in a rifle is & serious matter, since 
the escape of gases which follows is liable to injure 
the firer. 1f the marksman lacks confidence in the 
ammunition he is using and the possibility of such an 
occurrence as a burst is present in his mind, his perfor- 
mance is affected and his efficiency suffers. Сопве- 
quently, this type of defect is looked upon as very 
serious in the case of small-arms ammunition used for 
military purposes, and the specification for service 
&mmunition contains a special clause in order to guard 
against this class of defect. А burst is defined in 
the specification as any fracture of the metal within 
lj in. of the rim of the base of the case. Notwith- 
standing the care which is taken in the manufacture of 
small-arms cartridges, bursts at proof occasionally 


occur with consequent rejection of output. The 


author believes that such outbreaks have occurred at 
most large ammunition factories. 


The Government ammunition factories in Indis 
have had their share of failures, and the present paper 


— 
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is written with the object of giving a history of the 
troubles which have occurred in India during the 
past 21 years, and the attempte made to discover the 
cause, ending with a series of experiments conducted 
by the author during the last three years at the Metal 
and Steel Factory, Ishapore, India. The whole of 
the work described was carried out on 0-303 in. small. 
arms cartridge cases at various stages in their manu- 
facture, the material used being 70:30 brass. The 
specification lays down a copper limit of 68 to 74 per 
cent. Until recently, there were two ammunition 
factories in India, one at Dum Dum, on the eastern 
side, about 5 miles from Calcutta, and one on the 
western side, at Kirkee, near Poona. Materials for 
the cartridge cases, bullet envelopes, and caps for 
both these factories, have been supplied in the form of 
brass cups, cupro-nickel cups, and copper strip, from 
the Metal and Steel Factory, Ishapore, near Calcutta, 
the author having held charge of this factory for six 
years, until July, 1926. | 
The failure of ammunition due to bursts on firing 
was at Ив worst during the years 1906 to 1910. Com- 
laints were received from troops of injuries caused 
ру the escape of hot gases, and large quantities of 
ammunition were broken up. One of the most notice- 
able features regarding this trouble was that it was 
practically confined to ammunition made during the 
monsoon periods. Freedom {гот this defect during 
the cold weather and its recurrence year after year 
during the summer months, when the temperature 
and humidity are both high, clearly showed that the 
atmospheric conditions played an important part in 
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* Paper read before the Institute of Metals, London, 


on March 7, 1928. Abridged. 


causing the trouble, and many theories were propounded 
to account for the connection, but no really satisfactory 
explanation was found. 

It was only natural that the ammunition makers 
should want to put the blame on the metal, and equally 
natural that the metal makers should suggest that 
the operations in the ammunition factory were respon- 
sible. It usually happened, however, that when one 


7. 
EXPANDING ‚(ЕЕ SIZE) 
РИМСН ,6.“М" DIE. 


Тнінр Draw EXPANDED CASE SHOWING 
BRANCHED CRACKS. x 4. 


Fic. 12. 


ammunition factory was getting trouble, the other was 
producing good ammunition from the same batch of 
metal caps, and this fact was naturally insisted upon 
by the metal maker. His salvation lay in the fact 
that there were two finishing factories, each of which 
usually had a different story to tell. The failures here 
referred to separate themselves into two classes— 
bursts through the head," i.e., through the rim of 
the case, sometimes extending into the cap chamber, 
and bursts under the head," i. e., in the conical wall 
of the case, and close to the rim. 

The former type of burst was explained by Captain 
(now Lieutenant-Colonel) E. Parbury, R.A., who studied 
the matter closely during the years 1912 and 1913. 
His investigations showed that bursts through the rim 
of the cartridge were caused by season-cracks which 
were produced previous to firing. "These season-cracks 
were caused by internal stresses in the metal round 
about the cap chamber and anvil, and were due to 
unsuitable tools used in forming the chamber and 
piercing the fire holes leading from the cap chamber 
to the inside of the case. Attention to Ше tools used 
in these operations cured this form of defect, which 
does not appear to have been heard of since. Тһе 
cause of the other type of defect, i. e., bursts under 
head, however, remained а mystery, and has usually 
been attributed by the ammunition makers to “ bad 
metal." 

After mysteriously disappearing for some years, 
the defect appeared again in the summer of 1924, in 
the shape of a few bursts at the firing proof at Kirkee, 
and although no complaints from troops have been 
heard of, it was quite evident that the cause had not 
been eliminated. This trouble was again repeated in 
1925, in a mild form. An inquiry was made, but without 
any definite conclusions. These recent failures at 


proof also occurred in ammunition made during the 
monsoon. The ammunition factory at Dum Dum was 
closed in 1924, and the Kirkee Factory was enlarged. 
The comparison which used to be made between the 
behaviour of the metal at the two finishing factories 
was therefore no lunger possible. 

The more important operations involved in the 
manufacture of the case now under discussion, comprise 
essentially three drawings, following upon the cupping, 
each operation being separated by annealing and 
pickling of the material. The ingots are first rolled into 
strip, which is annealed and pickled. The cupping 
operation consists in punching out circular discs, which 
are iorced through a bell-mouthed die by a suitable 
punch. The pickling material consists of dilute pul phuric 
acid, and this operation is followed by washing. The 
cups are annealed for 50 minutes at 560 deg. to 580 
deg. C. in muffle ovens, and the subsequent annealings 
are carried out in continuous gas-fired muffle furnaces. 
It has been the custom in the ammunition factories to 
employ a certain test known as the expansion test 
whenever bursts at proof have appeared. This test 
consists in driving a punch down the brass shell after 
the third draw stage, thus expanding the cylindrical 
portion of the shell to within one-sixteenth of an inch 
of the base, and examining the surface of the metal. 
This operation causes any invisible cracks to open out. 
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The third draw case is annealed previous to this 
expanding operation. It has been found that a batch 
of cases, some of which show cracks when expanded in 
this manner, are liable to burst at proof. The con- 
nection between splits at the expansion test and bursts 
at the firing test has been definitely proved. Until 
recently, failure at the expansion test has been taken 
as evidence that the metal was impure or defective in 
some way. 

As this so-called expansion test has to a large extent 
been employed in the following experiments, a drawing 
of the punch used is shown in Fig. 7. The effect of this 
punch when inserted into the case is to increase the 
internal diameter approximately 14 per cent. in the 
region where peaks occur. In the experiments 
described in this paper, the first indent, which normally 
follows the second draw, has been omitted. In October, 
1925, an investigation to ascertain the cause of the 
trouble was started in the Metal and Steel Factory. 
Cups were made from uncropped ends of ingots and 
from ingots made by pouring metal at a low temperature 
into undressed chills, in order to induce metallic 
defects. Various impurities, including mercury, were 
also introduced into the metal. In fact, every concetv- 
able variation in the process of melting and rolling 
was introduced, but no failures were produced. Atten- 
tion was then directed to the operations subsequent to 
the cup stage, and the design of the tools was studied 
in detail. 

Effect of Design of Die on Liability to Failure at the 
Expansion Test.—It шау be mentioned that 
cartridge cases in India are made entirely at the Metal 
and Steel Factory and not at the Ammunition Factory” 
The design of the tools used in drawing S.A. cases at 
the Ammunition Factory was compared with that of the 
tools used for the manufacture of Q.F. cases at Ishapore, 
and one of the points of difference noticed was that in 
the former case a conical die was used, and in the latter 
a bell-mouthed die with a cylindrical portion below 
the bell-mouth. A complete set of dies of the conical 
form was made up, also a set of dies of the bell-mouth 
type. The latter design will be referred to in Ше 
following paper as the “М” design. The two designs 
of dies for the second drawing operation are shown in 
Figs. 8 and 9. Brass cups from current manufacture 
were passed through the first, second, and third pides 
operations, using dies of the type shown in Fig. 9. 
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The work was annealed after the first and second draws 
at 560 deg. C. to 580 deg. C. for 50 minutes, and the 

of the drawing machine was 96 r.p.m. А certain 
number of split cases was found at the expansion test, 
the incidence of failure being 1-3 рег cent. This 
experiment was then repeated under the same con- 
ditions, but with the M form of die. No failures 
were found at the expansion test. These experiments 
were repeated with similar results, and it became evident 
that die design played an important part in the tendency 
to uce splits at the expansion test. 

e defect was similar to that found at Kirkee during 
the expansion test there, and photographs of typical 
split cases are shown in Figs. 1l and 12. Other 
experiments were then tried to ascertain the effect of 
changes in the process, such as variations in the 
composition and temperature of the lubricant, varia- 
tions in the cleaning and pickling methods, «с. 
The only conclusion which all these experiments 
pointed to was that with the conical dies splits were 
sometimes produced, and at other times thousands of 
cups would go through the expansion test without a 
single defect; but with the “М” design of die no 
splits were ever produced under any conditions. The 
uncertain results when using the conical form of die 
showed that some other factor besides the use of these 
tools was necessary in order to produce the defect. 
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Effect of Storage Conditions.—After a certain amount 
of study it was discovered that by employing a conical 
die and storing the second draw cases in the unannealed 
condition for several days large number of splits could be 
produced with certainty. In most of the preliminary 
experiments a certain amount of the liquid used for 
cleaning the cases, or pickle, was added to the soap- 
suds before sprinkling it over the stored cases; but 
the importance of this substance as an accelerating 
agent was not fully realised. An attempt was made 
to repeat some of these experiments at Kirkee, but no 
splits were produced in any of the batches after the 
expansion test. 

It then became necessary to ascertain in what way 


“ENGINEERING” 


the conditions differed at the two places, in order to | 


acount for this negative result. Variations were 
suspected in the strength of the pickle added to the 
liquid in contact with which the cases were stored. Іп 
the Kirkee experiments, the pickle was taken direct 
from the cleaning tanks used in the case plant. The 
liquid in these tanks had probably been in use for some 
time, and it was noticed at the time that its action on 
the brass cases was very slight. Another point of 
difference was that at Ishapore the boxes used for 


storage had been in use for a very long time and were | 


saturated with liquid, whereas those used at Kirkee 
were made of deal and were new. They absorbed any 
liquid put into them very quickly, and it was found 
that cases stored in these boxes were practically dry 
ша few hours. When more was known regarding 
chemical action, another experiment was carried out 
at Kirkee, in which large numbers of spiits were pro- 
duced, confirming the Ishapore experiments. 

The practice in the ammunition factory is to pickle 
the annealed cases in dilute sulphuric acid and, after 


Washing them in water, to transfer them to а vat 


Containing soap-suds, for the purpose of neutralising the 
acid. This so-called neutralising is, of coursc, only 
partial, and the coolies engaged in the pickling opera- 
tion occasionally omit to pass the cases through the 
водр-вийв. Іп any case, a certain amount of acid is 
liable to be carried over into the case plant, and to 
contaminate the lubricant used on the machines. 
umerous experiments were carried out with the object 
of ascertaining the effect of certain chemical substances 
and the conditions of storage on second draw cases 
"n With conical dies, and stored in the unannealed 
condition for а number of days. It was found that all 


proportions of suds and pickle tried produced failures. 
No failures occurred with 100 per cent. suds. Some 
failures were obtained with all proportions of sul- 
phurie acid and water only. Complete immersion in 
pickle for 24 and 48 hours produced failures, but the 
incidence appeared to be somewhat erratic. 

Careful experiment showed that the presence of sul- 
phuric acid in the liquid used as an accelerator appears 
to be necessary, and further experiments indionted that 
failure occurred when the proportion of sulphuric acid 
was as low as 1 part in 1,000. The most important 
inference to be drawn from these experiments is that 
conical dies leave the metal in a state of severe in- 
ternal stress, which results in season-cracking in a few 
days when acted upon by certain substances. Many 
other experiments of a similar nature were carried out, 
іп some of which the solutions were stronger, and it may 
be mentioned that if the liquid in which the cases were 
stored was sufficiently active, season-cracking occurred 
in cases made with both types of die, but it was always 
found that the incidence of failure was much greater 
with the conical type. 

Effect of Humidity on Liability to Failure.—Mention 
has been made at the beginning of this paper to the 
fact that failures in ammunition, due to cracking, 
were confined to the monsoon periods, and the probable 
explanation of this is, that chemical action proceeds 
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| more rapidly when the temperature and humidity are 
both higher than during the other seasons. Ап experi- 
ment was carried out to confirm this. Some cups 
| were taken and drawn with conical dies up to the second 
draw stage. Тһеу were divided into four batches. 


“ENGINEERING” 


Batches 1 and 2 were treated with a mixture of 10 per 


cent. pickle, consisting of 1 part sulphuric acid and 50 
| parts water, and 90 per cent. soap-suds, consisting of 
| 4 1b. soap in 10 gallons of water. Batch 1 was shaken 

free of excess mixture and put into a dry wooden box 
in а dry desiccator. Batch 2 was put in a wooden box 

moistened with mixture, but containing no free mixture, 
and this box was then placed in a desiccator, the 
bottom of which contained some of the mixture, thereby 
ensuring a moist atmosphere іп the desiccator. Batches 
3 and 4 were treated similarly to Batches 1 and 2, but 
the proportions of the mixture were 25 per cent. pickle 
and 75 per cent. soap-suds. After 10 days' storage, 
the cases were taken through the third stage and ex- 
| panded in the usual manner. Тһе results are shown 
in Table ІП. Although cracks are not usually visible 
to the naked eye in the second draw stage, in cases 
treated as described above, they are occasionally 

large enough to be seen. А photomicrograph of a 

crack in a second draw stage case із shown in Fig. 13. 

The conclusions drawn from these experiments 
were as follows: Тһе speed of the drawing machine 
appears to make some difference, but the results are 
inconclusive. Temperatures of annealing between 
the limits of 450 deg. C. and 600 deg. C. do not appear 
to influence the results. Strength of lubricant used 
on the drawing machines does not appear to influence 
the results. Cases which are washed and stored clean 
or in contact with soap-suds only do not appear to 
fail, whether made with conical dies ог “М” dies, 
at апу rate within the limits of storage periods adopted 
| (Cases containing sufficient 


in these experiments. 
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internal stresses are liable to split within a few days 
if stored with the following liquids on them, (i) dilute 
sulphuric acid ; (ii) a mixture of soap-suds and dilute 
sulphuric acid, provided that the proportion of acid 
is not less than 1 in 1000. The chemical agents (ac- 
celerators) just mentioned produce the greatest effect 
when the cases are stored in a vessel which contain 
enough liquid at the bottom to keep them wet, but not 


fully immersed. 


Although there are many chemical substances 
which produce corrosion in brass, those which act as 
accelerators in producing season-cracks appear to be 


few. The subject was investigated by Moore, Beckin- 


sale, and Mallinson, who state that the only substances 
found by them to produce cracks were ammonia, 
ammonium nitrate, and mercury, although the trials 
were prolonged and severe corrosion and pitting 


Taste ITI. 


Mixture. Per cent. Split Cases. 


Васа Methods of Storage. 
4 . 
Suds. | Pickle. Minor. | Major. 
1 90 10 Dry box in dry 9 2 
desiccator 
2 90 10 Moist box іп moist | 24 7 
atmosphere 
3 75 25 Dry box in dry 2 0 
desiccator 
4 75 25 Moist box in moist | 23 10 
atmosphere 


occurred. Тһе fact that season-cracking could be рго- 
duced in a few days with so weak an accelerator as 
a mixture of 1 part sulphuric acid and 1,000 parts 
water, in highly stressed cartridge cases, was there- 
fore somewhat unexpected. Хо attempt has been 
made to explain the exact nature of the action of this 
accelerator on the case. The important point is that 
the materials necessary to produce season-cracking 
are present in the case plant, and if the method of 
drawing is such as to produce severe internal stresses 
in the cases, it is very necessary to prevent even traces 
of the pickling liquids from being carried over into the 
receptacles used for holding the cases during the drawing 
operations. Тһе need for cleanliness is far greater 
in hot moist climates, such as prevail in certain parts 
of India during the monsoon, than it is under the con- 
ditions usually met with in England. This may 
explain the fact that failures of cartridge cases through 
season-cracking have been far more frequent in India 
than in England. 

The Influence of Tool Design on the Development of 
Internal Stress.—An attempt was made to ascertain 
the nature and existence of internal stresses by direct 
measurement. Ап experiment was conducted, the 
object of which was to ascertain whether the hoop 
stresses in the outer skin of a second-draw case, in 
the unannealed state, are sufficient to reduce the peri- 
phery when the inner supporting metal is removed. 
Ten second-draw cases, made with conical dies, and 
10, made with М” dies, were measured for diameter 
0-3 in. from the base (outside) in a Newall measuring 
machine. Measurements were taken across eight 
diameters, 1.е., every 224 deg. Half the thickness of the 
wall was then bored away from the inside, and the 
diameters were again measured in the same places. 
Half the thickness of the remaining portion was then 
bored away, leaving the outer skin approximately 
one-quarter the original thickness of the wall. Тһе 
diameters were again measured in the same places. 
The contraction (average mean) in the outer skin was 
found to be 0-107 per cent. in the cases with “М” 
dies, and 0:252 per cent. in the cases made with conical 
dies. Assuming a modulus of elasticity of 7,500 
tons /in.? іп the case of 70 : 30 brass, the corresponding 
stresses in the outer skin are 18:9 tons/in.? in cases 
made with conical dies, and $ tons/in.? in cases made 
with СМ” dies. 

The figure given here for the modulus of elasticity 
was taken from Season-Cracking," by Hatfield and 
Thirkell.* Тһе yield point of the material in the 
hard state is not known exactly, but the figure of 
18-9 tons/in.* is in all probability very close to it. 
If the figures in the above experiment are reliable, and 
represent typical cases made by the two designs of 
die, then the explanation why cases made with conical 
dies are liable to split if stored in contact with the 
substances used for lubricating and cleaning, whereas 
cases made with the “М” form of die do not usually 
split under these conditions, is complete. Тһе figures 
in the experiment showed that considerable variations 
in contraction take place in cases made with the same 
{уре of die, and this would account for the variation 
in the incidence of failure. If the chemical action is 
weak, or the period of storage short, then only those 
cases, In which the stresses are greatest, Рай. With 


* See ENGINEERING, vol. суш, раде 456 (1919). 
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stronger chemical action, or longer periods of storage, 
the cases with smaller stresses fail. 


Effect of Size of Punch and Arrangement of Dies.— 
Experimente on somewhat similar lines, with variations 
in the size of the punch, were carried out. It is well 
known that in tube drawing if the mandrel is small, 
во that the die merely reduces the diameter of the 
tube without effecting any reduction in the thickness of 
the wall of the tube, internal stresses are produced. 
This operation is known as “sinking.” А worn 
punch used in cartridge-case drawing would have а 
similar effect. The following experiment was arranged 
with the object of ascertaining the effect of (a) die design 
and (b) variations in the size of the punch, on the 
tendency to produce internal stresses in second draw 
савев. 

Cups from current manufacture were passed through 
first draw, annealed, and divided into six batches. 
Each batch was then passed through the second 
draw, using the punches and dies shown in Table V. 


TABLE V. — Mean in Inches of Eight Diameters taken оп 
each of Ten Cases made with a Particular Combination 
of Dies and Рипсћез. 


Mean Mean 
Diameter | Diameter Mean Stress 
Dies Punch. before after Contrac- | in tons 
Boring Boring tion. per 84. 
10 cases 10 cases In. 
Inch. Inch Inch. 
M Large* 0-52189 0:52171 0-00018 2.6 
MM КА 0.52194 0-52135 0.00059 8:5 
сс э 0:52123 0-52059 0.00064 9.2 
М Smallt 0-52187 0-52141 0-00046 6.6 
мм A 0.52197 0.52121 0.00078 10.9 
сс mp 0.52140 0-520600 0:00080 11:5 


“ 0-005 іп. larger in diameter than standard Kirkee punch 
+ 0:005 In. smaller in diameter than standard Kirkee punch. 


Ten cases drawn with each of the six combinations of 
dies and punches were then measured for internal 
stress as follows :—Diameters every 22.5 deg. (eight 
readings) were recorded 0-35 in. from the base (out- 
side). Cases were then parted off 0:45 in. from the 
base (outside), the internal metal was bored away 
until the walls were about 0-01 in. thick, i. e., approxi- 
mately 0:25 of the original thickness, a ring 0-2 in. 
long was then parted off from each case, and the 
diameters every 22-5 deg. apart were remeasured. 
This operation was done by placing the ring on a 
mandrel with a slight taper. The ring was pushed over 
the mandrel with just sufficient force to support it during 
the measuring operation, but not enough to stretch it. 
The annealing was conducted at from 560 deg. to 580 
deg. C. for 50 minutes. The dies used were as indicated 
in Table V. The letter “М” denotes a single die of 
Metal and Steel Factory pattern, as shown in Fig. 8, 
and ММ” two of these dies in tandem. The letters 
“СС” denote two conical dies in tandem. Three con- 
clusions were arrived at, namely, single dies produce 
smaller internal stresses than two similar dies in 
tandem, “М” pattern dies in tandem produce 
smaller internal stresses than conical dies in tandem. 
Large punches, which give a relatively greater reduction 
in the wall of the case, produce smaller internal stresses 
than small or worn punches which effect a slight 
reduction in the wall. 

The stresses in the surface metal of the cases made 
with conical dies are smaller in this experiment than 
those in the previous experiment. This may be due 
to the fact that in the latter the measurements were 
taken nearer the base than in the present experiment. 
The tubular portion, just above the base, being thicker 
than it is higher up, the case may be more susceptible 
to the action of conical dies in producing internal 
stress. Although the difference between the two forms 
of die in their tendency to cause surface tension in the 
metal is not so marked in the second experiment, it 
shows іп а very conclusive manner the superiority of 
single dies over tandem dies and the evil effects of 
using @ worn punch. | 

It is now possible to offer an explanation of the effecta 
of the different combinations of tools used in the last 
experiment on the internal stresses. Drawings to 
scale of the first and last combination in the second 
experiment are shown in Figs. 15 and 16. The punch 
is supposed to have advanced so that it stands 0-2 in. 
below the bottom surface of the die in each case. 
In the case of the single “М” die, shown in Fig. 15, 
the metal is subjected to a sinking operation from 
a to b. From b to c, however, the metal is 
compressed between the punch and the die. The 
length of this compressing portion of the operation is 
nearly 0-2 in., or about five times the thickness of the 
wall of the case. In the “СС” combination with the 
small punch shown in Fig. 16, however, the sinking is 
greater, and the length of the compressing portion of 
the operation from e to f is only about 0:05 in., or 
very little more than the thickness of the wall. Тһе 
metal arrives at е in a state of compression circum- 
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ferentially. The action of the die in compressing the 
metal from e to f, being short, is mainly on the surface. 
The compressive stresses in the surface layers of the 
metal are probably relieved ; but this action does 
not extend throughout the wall of the case, conse- 
quently differential stresses аге set up. This super- 
ficial action in the lower die is even more pronounced. 
The portion from g to Л is only 0-017 in., or not much 
more than half the wall thickness. 'The die merely 
scrapes the surface and leaves the interior portion of 
the metal unaltered. This scraping or burnishing 
action merely pushes the surface of the metal in 
locally. 

The squeezing action between the die and the punch 
in the case of the single “М” die being of much 
longer duration, plastic flow of the metal probably 
takes place throughout the entire wall. This view 
would appear to be justified from some experiments 
on cases of larger dimensions, which were started and 
afterwards discontinued. The most noticeable feature 
of these experiments was the difference in the appear- 
ance of the mouths of cases made with conical dies 
and “М” dies. Although the second draw cases 
made with both forms of die were identical in appears 
ance in all other respects, the two kinds could be 
picked out by eye at a glance. 

The author believes that the use of tandem dies is 
almost universal amongst small-arms cartridge makers. 
The reason for this appears to be that the bottom die, 
which determines the size of the case after each draw, 
having little work to do, wears less quickly than a 
single die, and, consequently, needs changing less 
frequently. This practice, however, is open to ques- 
tion, since it produces stresses of a high order. Inci- 
dentally, it may be remarked that dies of the “М” 
type wear far less rapidly than those of the conical 
form hitherto used at Kirkee. The reason for the 
adoption of the latter form of die appears to be 
obscure. The practice in making Q.F. ammunition 
cases at the Metal and Steel Factory, and, во far as is 
known by the author, at most other factories, is to 
use single dies аб each drawing operation; апа it 
would appear desirable to do so in the case of small- 
arms ammunition. The importance of this may not 
appear great in England; but in hot, moist climates, 
where chemical action is more intense, the point is 
worthy of serious consideration. | 


British STANDARD SPECIFICATION FOR FIELD 
RRHREOSTATS.—Field rheostats, for electric generators, 
motors, synchronous convertors and balancers, with 
direct - current excitation, are dealt with in a new stan- 
dard specification just published by the British Engineer - 
ing Standards Association, as No. 280—1928. The 
rheostats are intended to be used for all standard electrical 
voltages up to and including 660 volte. А согорге- 
hensive list of definitions of types of rheostats and 
enclosures is given, and the specification proper deals 
with the current-rating of the regulating-switch and of the 
resister, general construction, temperature limite, non- 
interruption of field circuit, grading of resistances, &c. ; 
while, in addition to sections dealing with design and 
construction, and tests, two appendices are included 
covering the information to be supplied to the makers 
with inquiry, and the direction of rotation of operating 
mechanism. The methods of operation recognised as 
standard in the specification are direct hand-operation, 
remote hand-operation and remote electrical operation ; 
while the methods of mounting which have been taken 
as standard аге front-of-board and _ wall-mounting, 
back-of-board mounting, floor mounting and ceilin 
mounting. Copies of this specification may be obtained 
from the Publications Department, В.Е.8.А., 28, Victoria- 
street, London, S.W.1. Price 2s. 2d. post free. 


LAUNCH OF THE S.S. “ ХУАВВАУПЉЕ."—Тће launch 
took place on February 18 of the second of two oil 
tank vessels which are being built to the order of the 
Vacuum Oil Company, Limited, by Messrs. Lithgows, 
of Port Glasgow, under the supervision of Меввгв, 
Flannery, Baggallay and Johnson, Limited, of London. 
The vessel, which has been named Yarraville, complies 
with Lloyd's highest class for the carriage of petroleum 
oils in bulk, and is built on the Isherwood system of 
framing to the following main dimensions: length, 
460 ft., breadth, 62 ft. 6 in., and depth, 36 ft. 6 in., 
the deadweight being 12,770 tons on а draught of 
28 ft. The cargo is carried in nine main oil tanks 
sub-divided by а continuous longitudinal oil-tight 
bulkhead extending to the upper deck, while summer 
tanks are provided on each side in way of main oil 
tanks. The pump room, which is situated between 
Nos. 6 and 7 main tanks, and is extended to the upper 
deck, contains two horizontal duplex cargo oil pumps 
of Hayward-Tylor make, having а capacity of 500 tons 
per hour. Fuel oil is carried in a cross bunker and a 
tank at the forward end of the vessel, while the double- 
bottom under the engines and boilers is arranged for 
either feed or ballast water, a further ballast tank being 
provided under the forehold. The propelling machinery, 
which will be situated aft, consists of an inverted 
direct- acting triple-expansion engine, supplied Ьу 
Messrs. David Rowan and Company, Limited, of 
Glasgow. Steam is supplied at a pressure of 220 lb. 
per square inch by three single-ended multitubular 
boilers, fitted to burn oil fuel on the Todd system, 
combined with Howden’s forced draught. 


[MARCH 9, 1928. 


CATALOGUES. 


Forced Lubrication.—Mr. Paul Dieny, 317, High Hol- 
born, London, М.С.1, has sent us а catalogue of the 
Frisch forced-feed lubricator containing a detailed 
description of its construction and operation. 


Electric Lamps.—A new catalogue of Osram gas-filled 
and vacuum lamps, with special буров for automobiles, 
has been issued by the Gene Electrio Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 


Tractors.— The Caterpillar Tractor Company, бап 
Leandro, California, U.S.A., have sent us a copy of their 
periodical containing illustrations of their tractors applied 
to haulage, excavating, road-making and other work. 


Squared Paper.—A set of samples of papers ruled for 
graphical plotting and described as: sectional, progress, 
logarithm, polar, triangular, isometric, profile, &c., has 
been issued by Messrs. Wightman, Mountain and 
Andrews, Limited, 31, Victoria-street, London, S. W. I. 


Welding.—A catalogue of arc welding sets with 
ractical notes on operation and illustrations of some 
dickeult repair and construction work carried out with 
the apparatus is to hand from the British Secheron Com- 
репу, Limited, Abbey House, Victoria-street, London, 
.W.1. 


Valves, Penstocks, &c.—Messrs. Ham, Baker and Com- 
pany, Limited, Langley Green, near Birmingham, have 
issued а book of illustrations of their works and 5 
showing foundries, machine shops, erecting shops and 
many of the large valves, penstocks and castings in 
which they specialise. 


Electric Generators.—The Oerlikon Company, Limited, 
28, Essex-street, Strand, London, W.C.2, have issued а 
bulletin describing two 11,000 kv.-a. single-phase water- 
driven generators, and а 14,000 kv.-a. three-phase 
machine, constructed by them for the Swiss Federal 
Railway power station at Vernayaz in the Rhone Valley. 


Locomotives.—The Berliner Maschinenbau Actien 
Gesellschaft (formerly L. Schwartzkopff) have issued, in 
the 75th year of the firm, an excellent series of illustrations 
of locomotives and road rollers with short particulars 
printed in German, English, French, Spanish and Italian. 
Their agent in this country is Mr. Fredk. A. Perry, 63, 
Queen Victoria-street, London, E.C.4. 


Engines.—We have received new catalogues of port- 
able and semi-portable steam engines from Messrs. Mar- 
shall Sons and Company, Limited, Gainsborough, show- 
ing a range of powers from 7 h.p. to 50 h.p. with single, 
double and compound cylinders, working at 150 lb. per 
square inch boiler pressure. Furnaces for burning low- 
grade fuels can be fitted when required. 


Steel Works Machinery.— A catalogue of steel-works 
plant is to hand from Messrs. Duncan Stewart and 
Company, Limited, London-road, Glasgow, showin 
machines for shearing billets, 1 and slabs ; tyre an 
wheel-making machines; and improvements for appli- 
cation to existing rolling mills, The machines show 
many adaptations for special work and the catalogue 18 
of exceptional interest in this respect. 


Worm Gearing.—We have received a booklet on worm 
earing from Messrs. Joshua Buckton and Company, 
Limited, Leeds, dealing with the ag Vcd ay, тога gear 
made by their associated company Messrs. tock and 
Bramley, Leeds. A very full explanation of the gear 
with diagrams and illustrations is given, and notes оп Ив 
application to motor cars and vehicles, tramways, electric 
locomotives, machine tools, &c., are included. 


Electrical Machinery. —The January number of the 
A.E.G. Company's journal Progress, which is printed 
in English, contains descriptions of main shaft winding 
engines for a colliery in Japan and safety devices for 
winding gear when electrically driven. Articles are е 
included on electrio-steel furnace regulation, pumping, 
and the laying of а submarine power cable, 1,900 yar 
long, to an island іп the Baltio sea. Тһе journal із dis- 
tributed by the A.E.G. Machinery and Apparatus Com- 


pany, Limited, 131, Victoria-street, London, S.W.1. 
Circulars showing domestio electrical appliances are also 
to hand. 


Metal Cleaning.—The processes of cleaning castings, 
and metallic articles generally, by sand blast and tumbling, 
аге described іп а catalogue to hand from Мевзте. J. W. 
Jackman and Company, Limited, Blackfriars-road, 
Manchester. The sand-blast equipment described is 
suitable for open use or for use in rooms, cabinets, barrels, 
&c.; in all cases, careful attention has been given to the 
Home Office requirements for protecting the health of the 
operators. Кей Пад tables, tumbling barrels, grinding 
machines, chipping and caulking hammers, git cutters, 
oxhausting fans, separators, &c., are also illustrated, in 
forms specially designed for the cleaning processes. 


WELSH TrNPLATE TRrapE.—According to the annual 
report on the Welsh tinplate market, compiled by Messrs. 
Sim and Coventry, of 110, Cannon-street, London, 
E.C.4, some 472,000 tons of tinplates and tinned shoets 
were exported from this country during 1927. This 
figure is nearly 100,000 tons greater than the 1926 total, 
but, unfortunately, is much less than the 1923, 1924, an 
1925 totals, which were al) well above 500,000 tons. 
On the other hand, it is stated that other countries have 
improved their export figures, notably the United States 
and Germany. Moreover, efforte are being made га 
various countries to produce sufficient, material (ог the 
own 3 In this connection 12 moy 0 
out that during the lost 15 years, y паз : 
doubled her быры; France has increased produotion 
by &bout 80 per cent., while Czechoslovakia 18 now among 
our competitors in the export market. 
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A NEW THEORY OF SILT AND SCOUR. 
By У. T. Воттомгку. 


Tue silt-transporting power of a current of 
water, according to the late Mr. P. A. M. Parker, 
M.Inst.C.E., is one of the least understood subjects 
inhydraulics.* Parker gave rules, based on observa- 
tions, for the relation between the velocity and the 
depth which fixes the limits when scouring begins 
and when silting begins, according to the size of the 
material carried. He says that the results are only 
approximate and, except for the conditions for fine 
silt, rest on very slender experimental evidence. 
Particulars are also given by Thrupp (see Proc. Inst. 
E., vol. elxxi, page 346). The data from both 
these sources are somewhat indefinite. 

More definite information on the subject is given 
by Мг. К. С. Kennedy in a paper to the Institution 
of Civil Engineers in 1894 (see Proc. Inst. С.Е., 
vol. exix, page 281). Kennedy observed that for 
canals of rectangular section in the Punjab which, 
through time, had reached a condition of equili- 
brium, that is to say, the beds were untouched by 
silting or scouring, the relation between the mean 
velocity of flow and the depth for all sizes of canals 
was given by the equation У = С 4965, where V 
is the mean velocity in feet per second and d is the 
depth in feet. The value of the constant С for the 
canals observed was 0-84, but the value varies for 
different countries. 

He explains the meaning of the non-silting non- 
scouring velocity by showing that the percentage of 
silt carried in the canals is the same in each case, 
and shows that the non-silting velocity is the velocity 
required to carry this percentage of silt. This, 
however, is arguing from the effect, and does not 
explain the cause which fixes the percentage silt 
carried. 

Kennedy assumes that the silt carried by the 
water depends on some power of the velocity, вау, 
Vai, and оп the width of the canal, but is 
independent of the depth. "That is to say, the silt 
carried in a canal of width b is kb Vn I. where 
kisa constant. The quantity of silt carried is also 
equal to pQ, where Q is the quantity of water 
flowing per second and p is the ratio of the quantity 
of silt carried to the quantity of water. 

We have therefore— 


vortices is explained at the beginning of an article 
on the Lanchester-Prandtl theory of aeroplane 
lift and drag which appeared in ENGINEERING, 
vol. схуп (1924). | 

The silt-supporting force of the water depends on 


fore, depends on the frictional resistance at the bed. 
Since the frictional resistance at the bed can be deter- 
mined from the hydraulic gradient, it is possible 
to determine the relation between the silt supporting 
force and the hydraulic gradient. 

Let P be the difference in pressure between two 
cross sections of a channel 1 feet apart, due to the 
hydraulic gradient s, and В be the resistance per 
square foot of channel bed or wetted surface. 

The total resistance to flow is equal to R wl = A P. 
Therefore 


Ки = - = р А г, 


| (1) 


where :w is the width of the channel bed ог wetted 
surface, A the cross-sectional area of the flow, and 
p the density of water, the cross sections of flow 
being of any irregular shape. 

Since the silt is carried forward with a velocity 
proportional to V, the quantity of silt passing a 
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v p\n „ cross section of the stream per second is proportional 
= (2) à to the frictional resistance R, the width of bed w, 
When and the mean velocity V, and the percentage silt 


n == 1:56, then У = С 0:64 


This explanation is unsatisfactory, because it does 
not show why the value of the constant C is different 
for different, countries, and also because the value 
of the index п appears to be arbitrary. In addition 
to this, the formula is only applicable to channels of 
rectangular sections, and no indications are given 
to show how the formula can be adapted for natural 
irregular sections of rivers. 

The error in Kennedy's explanation appears to be 
mn the assumption that the silt, carried by the water 
18 Independent of the depth, which is, in а way, 
begging the question, and which will afterwards be 
shown to be improbable. ]t is generally understood 
that the silt is lifted in the water by eddies or vortices 
created at the bed. One may presume that the 
ing force is obtained in a similar manner to the 
partial lift of aeroplanes according to Lanchester 
and Prandtl's theory, that is, by means of vortices 
Which have an underspin relatively to the motion of 
the fluid. : 
‚ Assuming that the water is flowing in the direc- 
tion from left to right, the bed has a retarding 
action on the bottom layer of water, and vortices 
8 created which have a spin in a clockwise direc- 
on. Owing to the retarding action of the bed, 
b» Vortices will move from left to right with a 
ower velocity than the velocity of the water. 
{ ively to the water, the vortices are moving 
tom right to left with an underspin, and the 
resultant effect is to give the vortices an upward 
‘werve. The theory of the upward swerve on 
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where Е is a constant. Тһе percentage silt carried 
by the water is, therefore, proportional to the hydrau- 
lic gradient and 18 independent of the shape of the 
cross-sectional area of flow. 

The equation for the flow of water in terms of 
the gradient can be obtained from Kutter's, Bazin's 
or other formulæ used by engineers. These formula 
are, however, empirical, and the flow can be repre- 
sented, with the same degree of accuracy as Ken- 
nedy's observations, in the form given by Manning, 
namely : 


— ks, (2) 


1:49 
У = р (09 805, 


(3) 
where N is the value of Kutter's N and r is the hy- 
draulic mean depth. 

If the percentage silt carried is constant, the 
hydraulic gradient is constant, then :— 


У = Сю:67* . . (4) 


This is the same form as Kennedy's equation for 
the non-silting non-scouring velocity if the ratio 
of the depth to the hydraulic mean depth is constant. 

The conditions governing the non-silting non- 
scouring velocities in canals, as indicated by these 
considerations, may be explained thus: Тһе per- 
centage silt carried by the main canal is determined 


— . 
-———— 


For constant gradient other equations of flow are 
According to Thrupp У = C r0:61 
According to Lea У = Су0-75, 


* Parker, Control of Water, р. 488 et seq. See Hydraulics, by Е. С. Lea. 


the number and strength of the vortices and, there- | 
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by the hydraulic gradient, and the same percentage 
silt can only be carried through the distributary 
canals without silting or scouring if the gradients 
of these canals are the same as the gradient of the 
main canal. 

In order that a system of rivers and canals in 
the locality should have no tendency to silt or 
scour, their gradients should be uniform and equal 
to the prevailing gradient of the country. In 
confirmation of this, consider the conditions of non- 
silting, non-scouring velocity in canals in other 
countries. In Egypt, where the canals are fed by 
the Nile, the gradient of which is flatter than those of 
the Punjab rivers, the value of the non-silting, non- 
scouring velocity officially accepted is two-thirds 
of the non-silting velocity in the Punjab for the 
same depth. In Sind, it is three-quarters of the 
Punjab velocity (see Parker’s Control of Water, 
page 768). 

The following table shows the gradient of these 
canals obtained by means of Manning’s formula 
making N = 0-025, and the gradient of the parent 
rivers feeding them as given by Parker and others : — 


Gradient of Canals 

according to the 

Official Non-Silting 

Non-Scouring Velo- 
city. 


— 4 — — 


Gradient of 


Parent River. Parent River. 


Rivers in Punjab 1 in 4,000 1 in 4,500 

Nile .. 2% : 1 in 11,000 1 in 10,000 

Indus іп Sind .| Prevailing gradient 1 in 8,000 
about 1 in 8,000 


—— —— ——— ——— 
The figures are rough, but they are near enough to 
show that the non-silting, non-scouring velocity will 
be obtained when the gradient of the canal is of the 
same order as the gradient of the parent river, not 
only in the Punjab but in Egypt and in Sind. They 
also enable the non-silting, non-scouring velocities 
to be predicted in other countries where the gradients 
of the parent rivers are different and are known. 

While, on general grounds, it has been shown that 
for carrying a given percentage of silt without 
silting or scouring, the slope of different sizes of 
channels should be the same, yet according to 
Table II in Kennedy's paper, the slope of channels 
of rectangular sections should be steeper when the 
channels are smaller. 

In order to determine whether Kennedy was 
justified in basing his formula on the depth instead 
of the hydraulie mean depth, the writer has calcu- 
lated the hydraulic mean depths and the slopes of 
the twenty-two selected channels from which 
Kennedy deduced his formula. This can be done 
by means of equation (3), assuming Kutter's 
N = 0-025. For channels having rectangular 


| bd 
sections, where b is the width of the 


b--2d' 
canal and d the depth. 
The gradients thus 


"== 


obtained for the twenty-two 
channels plotted against the discharge, are shown 
in Fig. l. It will be seen that the channels fall into 
two groups; the large channels of the main cana], 
which are those from 390 cusecs to 1,700 cusecs, 
conform closely to a constant gradient of one in 
4,500. Тһе distributary channels with discharges 
from 26 to 220 cusecs, and called by Kennedy 
"Rajbahas," have apparently slightly higher 
gradients conforming to an average gradient of one 
in 3,400. 

In Fig. 2 the same gradients are plotted against 
the ratio of width to depth. It will be seen that the 
gradient is constant for the main channels, although 
the ratio of width to depth varies from 7-5 to 12.5. 
The ratio of width to depth for the distributary 
channels varies between 3.5 and 6, and the gradients, 
as already shown in Fig. 1, are somewhat higher 
and not so consistent. 

The writer's interpretation of Figs. 1 and 2 is 
that the main channels are operating under the 
same conditions, and support the view that the 
non-silting, non-scouriny conditions are determined 
by the gradient and are independent of the shape or 
size of the channel, but the distributary channels 
are operating under different conditions which are 
arbitrary, and without further particulars it is not 
possible to draw definite conclusions from them. 

Kennedy shows that the distributary channels 
were operated in a different manner from the main 
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channels, for he says, “ According to the system of 
distribution adopted, each distributary was as far 
as possible always discharged with its full supply, 
the total discharge of the canal being only sufficient 
to provide at one time for, say, nine out of the twelve 
minor channels.” 

It is difficult to say what the effect of this would 
be. The question largely depends on the meaning 
of what Kennedy terms the “ full supply,” which is 
the supply or discharge on which Kennedy’s figures 
were based. Kennedy says the full supply is 
greater than the average, but less than the flood 
discharge. It is possible that the full supply of the 
distributary canals as defined carries a slightly 
higher percentage of silt than the full supply of the 
main canal, in which case the gradient would be 
rather higher. 

It was stated above that the silt-supporting force 
of the water depends on the frictional resistance R 
at the bed. 

By equation (1), 


depth obtained is independent of the flow. 


twenty-two channels. 


= (5) 
The silt-supporting force, therefore, depends on the 
square of the velocity, and depends also inversely 
on the cube root of the hydraulic mean depth. 
Kennedy's assumption that the silt-supporting force 
is independent of the depth is not, therefore, justi- 
fied on general grounds. 
If Kennedy's formula is not quite correct, one 
would expect to вее some signs of instability in 
channels designed on this basis if the ratios of the 
depth to the hydraulic mean depth were not con- 
stant. Statements made by Parker appear to 
confirm this, for he says that channels designed on 
Kennedy's rules are more easily put out of regime 
‘than other channels, and are liable to heavy deposits 
of silt due to local obstructions, such as an almost 
buried tree or the pier of а bridge (вее Control of 
Water, page 756). Parker also said that Kennedy's 
rules are often considered useless by some engineers. 
Kennedy's rules, however, were 8 great advance on 
the previous knowledge on the subject, and the 
steady application of these rules has been the 
means of saving the Indian Government & consider- 
able amount of money in the maintenance of canals. 
The discrepancy in the formula has, however, 
tended to obecure the effect of the gradient on silting 
and scouring. 1% has also led to several misconcep- 
tions. For example, Kennedy pointed out that in 
designing à channel where sufficient slope to prevent 
gilting is unobtainable, the rectangular cross section 
at which the stream will silt the least, and, therefore, 
cost the least in maintenance, is given when bd! 
is a minimum for any given discharge. But accord- 
ing to equation (2) above, the percentage gilt carried 
is proportional to the slope, and is independent of 
{Һе relation between the width and depth of the 


Fig.3. KENNEDY'S CHANNELS. RELATION 
BETWEEN WIDTH & DEPTH. 
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He assumes that the mean depth is materially the 
same as the hydraulic mean depth, an assumption 
which is not permissible, and finds the value of the 
mean depth 4 which will give the minimum value 
of bd!-9*, The depth he obtains in this way is con- 
siderably greater than that found in practice, in 
fact it is invariably about 14 ft., but he says the 
discrepancy does not disprove Kennedy's or Kutter's 
formulæ, but may be due to error in the value of the 
coefficients. It should be noted that Kennedy came 
to the opposite conclusion, namely, that the channel 
theoretically should be wide and shallow. Griffith's 
deduction, however, cannot be correct because the 


In a recent article in The Engineer“, Mr. Е. W. 
Woods suggests that the relation between the depth 
and width should be d = b. His suggestion is 
based on the particulars given for Kennedy's 
In Fig. 3, the widths of 
these channels are plotted against the depths, and 
here again the results clearly show that the dis- 
tributary channels, which are marked with circles, 
are designed differently from the main channels, and 
the two groups cannot be combined into one formula 
with the same constants. Both groups of channels, 
however, show that the width increases with the 
depth. For the distributary channels, the width is 
between 3-5 to five times the depth, while for the 
main channels, with the exception of two, the width 
is between 10 and 12-5 times the depth. This agree- 
ment does not necessarily imply anything further 
than that the ratios of width to depth of these chan- 
nels were originally designed on a rule of thumb 
basis, the rule being different for the two groups. 
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Woods' suggestion, for the relation between width 
and depth cannot, therefore, be regarded as зпу- 
thing more than an arbitrary formula which happens 
to be applicable to both groups of Kennedy's channels 
within certain limits. There is no evidence to show 
that other relations between the width and depth 
would not have been equally as satisfactory. On 
the contrary, the following table, giving particu- 
lars of four of Kennedy's channels, is sufficient to 
disprove any necessary relation between width and 
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gradient, the amount of silt the gradient ean sup- 
port is greater than the percentage sili in the 
water and the deficit will be made up by scouring. 
The question whether water will silt or scour locally 
is, therefore, relative, depending on whether the per- 
centage silt carried by the water at that point is 
greater or less than that which can be sustained 
due to the gradient. 

Although this explanation of the meaning of the 
non-silting, non-scouring velocity may appear to be 
self-evident, it does not represent the views held 
by recent writers on the subject. 

Woods assumes that there is only one condition of 
equilibrium, which he calls а“ regime " channel, 
carrying & constant percentage of silt, this being 
applicable to all countries. He does not agree 
with the policy of altering the value of the constant 
in Kennedy's equation to suit the prevailing gradient 
in different countries. 

Parker on the other hand, emphasises the import- 
ance of analysing the grading of the silt to be carried, 
and fixing the value of the constant C in Kennedy's 
equation according to the percentage of silt carried. 
This appears to be an indirect method of making 
the gradient of the channel equal to the gradient of 
the parent channel feeding it. 

Several phenomena of silting and scouring сап 
be understood when the effects of gradient аге 
considered. For example, the general tendency of 
rivers carrying silt is for the gradient to be uni- 
form throughout and equal to the average gradient 
between source and sink. For if & river com- 
mences with а steep gradient and ends with а 
flatter gradient, silting will occur at the point of 
change. Owing to silting, the flatter gradient will 
become steeper. In addition, the initial scour at 
the source tends to flatten the steeper gradient 
at the source. Vice-versa, if the river commences 
with а flat gradient and ends with a steeper gradient, 
scouring takes place at the change of gradient, 
which again tends to bring the gradient over the 
whole length constant. . 

It is well known that when a river carrying silt 
is dredged locally, the dredged channel will silt up 
to its former level unless dredging operations are 
carried out periodically. The effect of dredging is 
Ito make the gradient flatter locally and thus to cause 
silting. Scouring at the outer side, and silting at 
the inner side of bends in rivers, can also be under- 
stood. Тһе pressure of water at the outer side of 
the bend due to gravity, is increased by the pressure 
due to the centrifugal force, and the resistance R 
at the side is increased, causing scouring. At the 
inner side, the centrifugal action of the water tends 
to relieve the pressure on the side due to gravity, 
and to reduce the resistance, causing the water to 
gilt. 


им 


BRITISH STANDARD SPECIFICATION FOR BOLT HEADS, 
Nurs AND WASHERS.—A specification recently issued 
by the British Engineerin Standards Association 
deals with the dimensions of Slack iron and steel, cup 


channel. If, therefore, the slope is limited, the | | | Ratio Discharge „„ o dealt ith 5 
minimum amount of silting is obtained when the Bed | Ratio | Discharge | types in eonnectien wich iron or ste d wood 
| 4 : ROME Depth Width | Width to Cusecs. for use in connection with iron or gteel work 8n ‚ woo 
channel is designed to use the full slope available, Feet. | Feet. | Depth. work, and nine sizes are listed from }-in. to 1 In, 9 

diameter. Hexagonal and square nuts are specified, 


quite apart from the shape of the cross section. 
According to Kanthack, the first practical appli- 


: Main Canal. 
cation of Kennedy's theory was to design channels At Jaman — 5 5 66 12 Е: 
. ; ; ve mbha bridge . . 
with wide beds and small depth of water, but it was ‘Above Lulliani bridge .. 5-0 61 122 
soon discovered that such extreme sections were Above Gandian bridge | 4:8 | 36 1.5 | 


very unsatisfactory, because the channels tended to 
silt. Kennedy fully recognised this later, апа gave 
instructions limiting the ratio of width to depth 
according to the discharge (вее Kanthack—The 
Principles of Irrigation Engineering, p. 239). 
It can be shown that, for a given discharge, wide 
and shallow channels designed on Kennedy’s basis 
would give a flatter gradient, and, therefore, would 
tend to silt. The fact that this tendency to silt has 
been found to occur in practice is an indication that 
Kennedy’s formula is not entirely satisfactory and 
supports the theory advanced in this article. 
Mr. W. M. Griffith in a recent paper* also 
attempts to find the best relation between width 
and depth. Using Kutter’s equation for the relation 
between the slope, discharge and the hydraulic 
mean depth, he finds the value of the mean depth 


for maximum percentage silt-carrying capacity. 


works. 


Proc. Inst. C.E., 1927. oxliii, p. 646. 


Since the relation between the width and depth 
of canals is indeterminate, as far as silting or scour- 
ing is concerned, the relation can be determined 
from other considerations, such as minimum cost 
of excavation, or the necessity of obtaining sufficient 
fall of the channel bed, or conditions at the head 


It has been shown that the percentage silt carried 
by water depends on the gradient. If the water 
in & river flowing at а uniform gradient, carrying 
the percentage of silt due to the gradient, reaches a 
point where the gradient is lees, the percentage of 
silt which the flatter gradient can support is less 
than the percentage silt in the water arriving at 
that point and the surplus will deposit by silting. 
Conversely, if the gradient changes to а steeper 


Pj ——————— a —À————— — 
* *A New Hydraulic Formula," The Engineer, vol. 


the dimensions being those formerly issued by the 


The washers 


940 for use with the bolta are of five types, having roun 
650 and square holes, and two patterns are of taper section 
Де for use with steel angles, channels and beams. Copies 


of this 5 Мо, 325—1928, may ђе obtained 
from the Publications Department. B. E. S. A., 28, Victoria- 
street, London, S.W.1., price 2s. 2d., post free. 


TRIAL Твір or THE 8.8.“ TurRLBY.”—On February 29, 
the single-screw cargo steamer Thirlby, built by че 
William Gray and Company, Limited, at the co 
Marine Engine Works, West Hartlepool, to the order ж 
Messrs. Тһе Ropner Shipping Company, Limited, © 
West Hartlepool, successfully carried out her official 866 
trials. Built to the highest class of Lloyd's diae 
with long bridge, poop and forecastle, the vesse ДА 
418 ft. long overall, һава breadth of 53 ft. 6 ш., m : 
moulded depth to the upper deck of 29 ft, 54 in. She e 
arranged with а cellular double bottom, and ul 
aft peaks for water ballast, while six watertight d 
heads, together with a steel centre line bu ead ар 
shifting boards, divide the holds for grain са Е 
Тһе loading апа discharging of the cargo 18 ; 
by means of two steam winches working twelve derricks. 
engines, constructed at the peach 
Marine Engine Works of the builders, are fitted, Бахше 
cylinders 26 in., 43 in., and 71 in. in diameter, boilers, 
stroke of 48 in. Steam is supplied by three bor 
working at а pressure of 180 lb. per sq. 1. 
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Ето. 114. PLATFORM CONVEYOR SHOWING THROW-OFF. 


THE POST OFFICE TUBE RAILWAY, 
LONDON. 
(Concluded from page 251.) 


To enable the railway to be worked as efficiently 
28 Possible and full advantage to be taken of the 
automatic operation of the trains, it is obviously 
cable that the mail bags shall be passed from 
the ground level to the railway platform with a 
ДшШшшо of human intervention. This desider- 
atum is obtained by the employment of an extensive 
system of Conveyors, elevators, spiral chutes and lifts. 
either individually or in combination. In general, 
it may be said that the lifts and elevators, combined 
ДІН Ше conveyors, are used for the upward traffic 

Conveyors and spiral chutes for the downward. 
T particularly, conveyors are used for all the up 
за: at Paddington and for the parcels at Mount 
2. and bag elevators, combined with соп- 

Уогв, for the up traffic of letters at King Edward 

uilding and Mount Pleasant. 

n lifts are used the bags are loaded into 


the containers in the sorting offices, and are 
wheeled to the lifts by hand for the downward 
journey. At the railway platform level they are 
wheeled from the lifts by hand to the wagons, 
where they are placed in position, as described above. 
The elevators, which are of the bucket type, are 
loaded by conveyors, which are fed through hatches 
on the Post Office railway platforms. The bags are 
discharged from the elevators in the Post Office 
above and are deposited either on to the floor 
level or on to a short conveyor to facilitate clear- 
ance. A view of bags being loaded into a container 
from a conveyor is given in Fig. 134 on page 322. 
The under platform conveyors at Mount Pleasant 
and King Edward Building are loaded through 
hatches in the platform of the Post Office railway 
stations and deliver their contents on to elevators. 
At Paddington, owing to the layout of the Great 
Western station in relation to the Post Office 
railway, there is a considerable length of conveyor 
for the downwards delivery of mails, and the layout 
there is shown in Figs. 117 to 132 on page 311. These 


309 


conveyors, which run in tunnels below the Great 
Western platform, are loaded through hatches and 
deliver their contents on to short conveyors or on 
to the loading table on the Post Office railway 
platform as shown in Fig. 113. At this station 
also there is an upward conveyor for parcels, which 
delivers on to the conveyor to the “ lawn," a portion 
of the station near the southern end of the main 
departure platforms. There is a similar upwards 
conveyor for letters while an under platform 
conveyor connects with the lower parcels conveyor. 

There are in all 21 band conveyors, five at 
Mount Pleasant, four at King Edward Building, 
seven at Paddington, and two at Liverpool.street, 
and one each at the Western, West Central, and 
Eastern Post Offices. This excludes а number of 
short conveyors at various delivery points. Gener- 
ally the construction of these conveyors is the same, 
and is shown in Figs. 113 and 114 annexed and 
Figs. 115, 134 and 136 on pages 310 and 322. 
We refer to some of these conveyors in more detail 
below. Modification in arrangements have, of 
course, had to be introduced at the particular 
stations, owing to the varying distances that it 
has been necessary to cover and different structural 
conditions. 

The band conveyors are, in general, employed for 
the transference of the mail bags. At Mount 
Pleasant, No. 1 conveyor runs under the eastbound 
platform of the Post Office railway, and delivers 
letter bags on to bag elevator No.1. This conveyor 
is 300 ft. long, 32 in. wide, and runs at 240 ft. per 
minute. Its maximum load із 30 owt. It consists 
of two separate bands running parallel to tho station 
platform, which are driven by the same motor and 
converge on one point. Each band delivers its 
load on to the bag elevator. This arrangement is 
made in this particular case, because the 
elevator is some distance from the end of the 
station platform ; and it is necessary that the whole 
length of that platform should be served by the 
under-platform conveyors. The bags are loaded on 
to the conveyors through hatches in the platform. 

The second conveyor (No. 2) at Mount Pleasant 
is of similar construction. It runs under the west- 
bound platform, and its general dimensions are 
the same as those of No. 1. It delivers on to bag 
elevator Мо. 2. There is also a third conveyor (No. 
24) which is installed in an inclined cast-iron lined 
tunnel. This conveyor, which is 190 ft. long 36 in. 
wide and runs at 180 ft. per minute, connects the 
Post Office railway platform with the parcel 
саца office above and is used for the carriage of 


At King Edward Building there are two conveyors 
(Nos. 3 and 4), which run under the eastbound and 
westbound platforms respectively. These are fed 
through hatches as at Mount, Pleasant, and deliver 
letter mail bags on to short lengths of similar 
bands running at right angles. These latter 
conveyors deliver the mail bags on to bag elevator 
No. 3. They are both 180 ft. long, 32 in. wide, and 
run at 240 ft. per minute. Their maximum load 
is 15 cwt. 

At Paddington, Хо. 5 conveyor is installed in a 
subway running immediately underneath the track 
of No. 1] platform in the Great Western railway 
station. It is 300 ft. long, 28 in. wide and runs 
at 200 ft. per minute. Its maximum load is 
30 cwt. and its duty is to transfer the letter bags 
from this platform to conveyor No. 6, which in turn 
delivers them by an inclined chute to the platform 
of the Post Office railway, which is situated im- 
mediately underneath the Paddington District 
Post Office. To facilitate the work, hatches are 
provided in the floor of the Great Western railway 
station platform, through which the letter bags 
can be loaded on to the conveyor. This conveyor 
runs horizontally for a certain distance and then 
dips down at an angle of 18 deg. to meet conveyor 
No. 6. For the latter part of its run, it is 
installed in an inclined cast-iron tunnel. 

An auxiliary conveyor (No. 5a) starts from near the 
end of the railway platform No. ll. It is 80 ft. 
long, 36 in. wide, and runs at 180 ft. per min. 
Its maximum load is 10 cwt. and it runs parallel 
to conveyor No. 5 in the same tunnel and is used for 
delivering parcels on to conveyor No. 7. Тһе parcel 
mail bags are loaded on to conveyor No. 5, through 
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& hatch on railway platform No. 11, by means of a 
small auxiliary band, which runs at right angles to 
the main conveyor (Fig. 113). 

No. 6 conveyor is partly horizontal and partly 
inclined at an angle of 18 deg. It is 225 ft. long, 
28 in. wide, and runs at 240 ft. per min. Its 
maximum load is 20 cwt. ; and it is used for trans- 
ferring letter bags from platforms Nos. 8 and 9 
of the Great Western Railway station to the Post 
Office railway platforms. These mail bags, as in 
the former саве, are fed on to the conveyor via 
chutes. This conveyor also receives mail bags 
from conveyor No. 5. 

Conveyor No. 7 is installed in the same tunnel as 
conveyor No. 6, and is used for transferring parcel 
mail bags from the Great Western Railway platforms 
Nos. 8 and 9 to the eastbound platform of the Post 
Office railway. It is 225 ft. long, 36 in. wide, and runs 
at 240 ft. per min. Its maximum load is 20 cwt., 
and it is fed by separate hatches from those men- 
tioned above, and also receives parcels from conveyor 
No. ба. 

As already mentioned, a large space to the south 
of the buffers of the departure platforms at Padding- 
ton station is locally known as the “ lawn," and is 
employed as a standing for mail vans, while loading 
and unloading. Two conveyors run from the Post 
Office railway station to this point, one of which is 
used for letter bags and the other for parcel bags. As 
the tunnel containing these two conveyors changes 
in direction both horizontally and vertically at 
one point, they have had to be made of two separate 
bands, which are connected by gearing. The loads 
are transferred from one conveyor to the other by 
chutes. 

Letter bags are delivered on to conveyor No. 8 
through a spiral chute, which connects the Padding- 
ton District Office to its upper end. Parcel mail 
bags are delivered on to conveyor No. 9 by means 
of an under platform conveyor. An emergency chute 
is provided for delivery direct on to conveyor No. 9, 
in case the under platform conveyor breaks down. 
Both these conveyors are 390 ft. long and run at a 
speed of 180 ft. per min. The arrangements at 
Paddington are shown in Figs. 117 to 132 on page 311. 

Turning now to the conveyor equipment at Liver- 
pool-street railway station, there are first two parcel 
bag conveyors (Nos. 12 and 13), by which the two 
L.N.E.R. railway platforms, Nos. 10 and 11, are 
connected with the Post Office railway station 
platforms. These are 315 ft. long, 36 in. wide 
and run at 180 ft. per min. Their maximum 
load is 30 cwt. As at Paddington, the bags are 
fed through hatches on the platform, but in this 
case two double-spiral chutes are employed as a 
link between the platform and the conveyor. In 
this case also the conveyor changes both in the 
horizontal and vertical directions at one point, so 
that it is constructed in two parts, which are con- 
nected by gearing and chutes. The other two con- 
veyors (Nos. 14 and 15) at this station are intended 
for dealing with letter bags, and are of the same 
general construction and dimensions as those we 
have just described, except that the belts are 28 in. 
wide. The remaining conveyors are installed in the 
buildings above the railway, and do not require 
special mention. 


The whole of the conveyors are driven by 
separate shunt motors, which are arranged for 
speed variation, and where two or more bands are 
included in one conveyor these bands are connected 
together by bevel gearing. Starting and stopping 
is effected by push-button control from the Post 
Office railway platforms, as well as from some 
suitable position at the head of the conveyors. 
In every case the construction is such that the band 
runs in a trough, the bottom of which consists of 
rollers placed not more than 4 ft. apart. The sides 
of the trough are of sheet steel and are 18 in. high. 
They are stiffened along the top edge by means of an 
angle iron in order to prevent bending. The sides 
are attached to the supports by countersunk bolts, 
so that it is impossible for the bags to catch in their 
transit along the band. Careful precautions have 
also been taken, so that there is a minimum of risk 
of bags becoming jammed or delayed in transit. 
Such precautions are especially necessary, because 
the bags are not always full and the material of 
which they are made may therefore form loose 
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Fic. 116. Heap or BUCKET ELEVATOR. 


folds, which are liable to catch in anything that may 
be protruding. At points where the bags are de- 
livered on to a band from any chute or loading point, 
the bottom of the trough consists of smooth oak 
boards or sheet steel in order that the loading shocks 
may be taken up. The conveyor bands are made 
of woven cotton throughout, and are provided with 
both aligning and automatic tensioning devices. 
The idler rollers and solid bottoms of the troughs 
are supported on a solid steel framework, which is 
rigidly fixed to station platform joists or to the 
sides of the tunnels. The idler rollers are hollow 
steel cylinders without flanges and are carried on 
standard ball bearings. The main drives for the 
conveyors are supported on roller bearings. 

In dealing with the general arrangement of the 
conveyors we have referred more than once to the 
bucket elevators, which are used at Mount Pleasant 
and King Edward Building for transferring the mail 
bags from the Post Office railway stations to the post 
offices above, where the horizontal distances are too 
small to render the use of band conveyors practicable, 


as the inclination would be excessive. At Mount 
Pleasant there are two of these elevators, both of 
which have a capacity of 20 cwt. Ап illustration of 
the top of one of these is given in Fig. 116. They 
run between the Post Office railway station and the 
ground floor of the new letter sorting office, the 
height between the extreme points being 66 ft. 
They receive letter bags from the two under-plat- 
form conveyors, with which we have already 
dealt. 

At King Edward Building there is one 20-cwt. 
bag elevator, which also receives its load from the 
two under-platform conveyors, and delivers it on to 
the ground floor of the building at а point in the 
lobby near the east loading platform. The mart 
mum height between the loading and unloading 
points is 69 ft. The speed of all three elevators 18 
75 ft. per min. 

All these elevators consist of a number of sheet- 
steel buckets, which are connected to two parallel 
endless chains moving in steel guides, the shape of 
which determines the path of the bucket. The 
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railway stations, and Ше post offices to Ше Post 
Office railway platforms. Double spiral chutes are 
installed at the Paddington, the Western District, 
Western Parcels, and the Western Central District 
offices, as well as at Mount Pleasant, King Edward 
Building, Liverpool-street station and the Eastern 
District Office for transferring bags from the post 
office to the Post Office railway stations. Except at 
Paddington and Liverpool-street stations these 
chutes deliver direct, one on to the east-bound- 
platform and the other on to the westbound plat- 
form of the Post Office railway. At Paddington 
and Liverpool-street the chutes deliver on to con- 
veyors, 28 already described. Except at Liverpool. 
street, the Western Parcel Office and Mount Pleasant 
Parcel Office, the chutes are 6 ft. in diameter, 
and are supported on a central column. They are 
installed in vertical cast-iron shafts, in which there 
is also а spiral staircase. This staircase runs round 
the outeide of the chute. At the other stations the 
diameter of the chute is 7 ft. Fig. 135, on page 322, 
shows one of the spiral chutes at Liverpool Street, 
and Fig. 137 the top of one of the chutes at Mount 
Pleasant. 

The chutes are constructed of No. 12 S. W.G. mild 
steel, and are designed во as to be capable of dealing 
with both full and empty mail bags. This has 
necessitated great care being taken in the erection 
and fitting so that jamming is avoided. 

Lifts are provided at all stations and are used for 
parcel traffic in both directions and letter traffic 
in an upward direction, except at King Edward 
Building and Mount Pleasant where band conveyors, 
elevators and spiral chutes are employed, the lifts 
being available in case of emergency. The total 
number of lifts in use at the various stations is 
17. At all stations except Mount Pleasant there are 
25 cwt. lifts, while at Mount Pleasant, where the 
traffic is, of course, heavy, there are four 30-cwt. 
lifts, two in the parcel office and two in the letter 
office. The driving gear is situated at the bottom of 
the shaft in the whole of the installations, except in 
the case of the two lifts in the letter office Mount 
Pleasant, Liverpool Street, Western Post Office, and 
one lift at West Central District Office. One of 
the driving gears is shown in Fig. 133. 

Owing to the limited headroom available, a special 
parbuckle suspension has been provided at Liverpool 
Street, Western Post Office and Western Central 
District Office, the driving gear being fitted at the 
top of the shafts. Between the Post Office Railway 
station platform and the basement level of the Post 
Office above with which the railway connects, the 
lift well consists of a vertical circular shaft, which is 
provided with a cast-iron lining. When the lift is 
taken above the basement level, as it is in some cases 
as far as the second floor, the lift well is a rectangular 
steel structure, which carries the swing doors. Each 
supporting structure, which is suitably enclosed, 
is rigidly braced. the cross members being arranged 
so as to provide fixings for the cage and balance- 
weight guides. The lifts are operated by 440-volt 
direct.current motors and the maximum speed is 
200 ft. per minute, except in the case of the parbuckle 
lifts, in which it is reduced to 150 ft. per minute. 
When operated by the push-buttons the speed of all 
lifts within the buildings is reduced to 120 feet per 
minute. The cages of the Mount Pleasant lifts are 
9 ft. by 8 ft. by 7 ft. high, and of the other lifts 
8 ft. by 8 ft. by 7 ft. high. In each case the lifts 
are balanced for half the specified load. А clearance 
of 2 ft. is provided below the bottom of the balance 
weight, when the cage is at the top landing, while 
an overrun of 2 ft. is allowed for the cage below the 
bottom landing, before it touches the spring buffers. 
The lifts are provided with both push-button and 
car-switch control, a switch for changing over from 
one system to the other being placed on the station 
platform under the charge of the station foreman. 
Limit switches to prevent overwinding are pro- 
vided in each case, as well as a device which causes 
the lift to return automatically to the floor level, 
if it overruns the landing in the course of the travel. 
The lifts were supplied by Messrs. Marryat and Scott, 
Limited, and Messrs. A. and P. Stevens, Limited. 

As it is important that the air from the Post 
Office railway stations should not escape into 
the post offices a ventilating system has been 
` provided, whereby a continuous down draught is 
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exerted. The air is drawn over the plant, which 
is, as already noted, installed in the tube inverts, 
and thus exercises & cooling effect. Finally, it is 
exhausted into the open air. In all twenty-five 
electrically-driven fans are provided, there being 
two systems of duets and fans at each station. One 
of these is an inlet system, whereby air is drawn 
down the lift shafts and discharged into a concrete 
chase cut in the floor of the station basement, 
and thence into the basement at intervals of 10 ft. 
through chequer plates. The openings in the 
plates are so arranged that the air is equally dis- 
tributed throughout the length of the duct. The 
other system, which is an outlet system, draws air 
from the ducts along the top of the station tunnels, 
the arrangement being such that air is drawn from 
the entire length of the station, and is discharged 
through a duct carried up one of the vertical shafts 
and terminating in a weather-proof cowl above the 
roof of the building over the station. 

At most of the stations there are either one or 
two inlet fans with a capacity of 1,100 cub. ft. per 
minute, but at the Western Parcel Post Office and 
at Liverpool-street there are two fans with a 
capacity of 4,500 cub. ft. per minute. The outlet 
fans are 4,500 cub. ft., 6,000 cub. ft., or 9,000 
cub. ft. per minute in capacity. 

The ducts are constructed of 16 S. W. G. galvanised 
steel plate. Their area is such that the air velocity 
does not exceed 2,500 ft. per minute, and they are 
laid out so that sharp bends are avoided. Messrs. 
Davidson and Company, Limited, of Belfast, were 
the sub-contractors for this work. 

We regret that on page 92 of our issue of 
January 27, the name of the executive engineer 
was given as Major W. G. Center. This should 
have been Major W. G. Carter. 


article. 


A/S, Oslo, by 
and Company, 


of 4,325 tons on а mean draught of 19 ft. 9 in. 


single-acting, 
constructed by 
builders. 


TUBE RAILWAY, LONDON. 


Finally, we should like once more to thank Major 
H. C. Gunton and his assistants Messrs. W. H. Powell 
and J. В. Kingston of the Post Office Engineering 
Department, as well as the various contractors 
whose names have been mentioned, for the help 
they have afforded us in the preparation of this 


TRIAL TRIP OF THE M.S. “ BELPAMELA.''—The single- 
screw motorship Belpamela, built to the order of Rederiet 
easrs. Sir W. G. Armstrong, Whitworth 
Limited, carried out successful sea trials 
on February 23. The vessel, which complies with Lloyd's 
100 А.1 class and the requirements of the Norwegian 
Board of Trade, is 325 ft. in length, with & moulded 
breadth of 49 ft., and is designed to carry а deadweight 
The main 
machinery consists of а set of four cylinder, reversible, 
two-cycle, Armstrong-Sulzer Diesel engines, 
the Marine Engine Department of the 
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133. Lier MOTOR AND CONTROL GEAR. 


THE INSTITUTE OF METALS. 
( (Concluded from page 297.) 


On Wednesday afternoon, the 7th instant, at 
2 p.m., the members reassembled in the hall of the 
Institution of Mechanical Engineers, and the 
adjourned annual meeting was continued. The 


chair was again occupied by the president, Dr. W. 
Rosenhain. 


CoNDUCTIVITY OF ALUMINIUM ALLOYS. 


The first paper taken dealt with The Thermal 
and Electrical Conductivity of Some Aluminium 
Alloys and Bronzes." It was by Dr. Ezer Griffiths 
and Mr. F. H. Schofield, and was read in abstract 
by the former. This contribution to the proceed- 
ings will be found on page 301 of our issue of last 
week. | 

In thanking the authors for their paper, Ше 
President stated that metallurgists accepted the 
accurate physical data which it contained, and, 
beyond this, there was very little that could be 
said. It was certainly a striking fact that Lorenz s 
constant varied from one value to another. He 
only wished that the authors had been able to 
obtain some of the high-purity aluminium alloys 
now available in America, in order to carry out 
further confirmatory tests. 


SEASON-CRACKING OF CARTRIDGE CASES. 


The second r considered was entitled. 
~ Besson Crackle of Small-Arms Cartridge Cases 
during Manufacture." Тһе author, Major F 
Grimston, C.LE., having already returned to 
India, the contribution was presented to the 
meeting by Dr. H. Moore. The paper will be 
found on page 304 of our issue of last week. | 

The discussion was opened by Mr. A. H. Мипдеу, 
who stated that, in plain factory language, the 
authorities at the Indian ammunition factory + 
had а large number of failures which they he 
Not only was the mater 


: : : der 
overstrained, but it was stored and poo 


able amount of free fatty acid would be apis 
by the action of the sulphuric acid on the ad 
suds. This circumstance did not appear to ae 
been mentioned at all in the paper- я Шош 
вреакег, Юг. Н. У. геч en ps E И акне 
drawing opera- 
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had taken all the products from the cup upwards, 
he would have found them all in a state of internal 
gtress, which, under certain conditions, might lead 
to season cracking. Mr. J. Fox, who spoke next, 
said that the basis of all papers dealing with веазоп- 
cracking was the question of internal stress. He 
was, however, of the opinion that the boring away 
of the wall of the cartridge case, as described by 
the author, did not give а true idea of the stress 
resent. If the phenomenon of season cracking 
were studied from the point of view of internal 
couples, $.е., the sum total of all the stresses inside 
the tube instead of one single stress, he was of the 
conviction that the solution of the phenomenon of 
season-cracking and similar effects would speedily 
be solved to the satisfaction of industry in general. 

Mr. W. H. Craven described at some length 
experiments carried out by him in order to confirm 
some of the author’s conclusions. Generally 
speaking, his results, as regards single and tandem 
conical and M-pattern dies, were in substantial 
agreement with those of the author. Furthermore, 
he established that the angle of taper of a conical 
die and the radius of an M-pattern die had a 
considerable influence on the subsequent cracking 
of the product. The next speaker, Mr. F. 
Dickinson, also referred to check experiments, 
carried out at the Research Department, Woolwich. 
They, at Woolwich, had desired to prove definitely 
that highly stressed brass would crack in the 
presence of sulphuric acid. They had taken 70 : 30 
brass tubes from two sources, for the purpose of 
the test. These tubes had an internal diameter of 
$ in., and a wall thickness of 0-05 in. When 
tested in a solution of mercury nitrate, longitudinal 
cracking took place; 2-in. lengths of these tubes 
had been stored in the presence of dilute sulphuric 
acid, consisting, on the one hand, of one part of 
acid to 20 parts of water and, on the other, of 
one part of acid to 100 parts of water. The condi- 
tions of storage were similar to those given in the 
paper, i. e., some tubes were immersed in the liquid, 
others were partly immersed, others again were 
stored in the presence only of the liquid; these 
latter were placed either in glass test tubes or in 
wooden boxes. About 120 specimens had been 
tested and the storage period was ten days. The 
results obtained confirmed some of those recorded 
by the author. A striking fact had, however, 
emerged from the investigation. 
had occurred in the case of those tubes stored in 
the wooden boxes only, and not in the case of those 
stored in the test tubes. Moreover, some of these 
latter had been subjected to the expansion test 
and no cracks had appeared. : 

Mr. J. В. Nevitt thought that one point which 
had been overlooked was the possibility that the 
cracks, found in subsequent service, might have 
been caused by some contamination, possibly due 
to tropical conditions, with the mercury used in 
connection with the caps. He and his colleagues 
had also had to investigate the cause of season 
cracking of cartridge cases. They had tried the 
effect of sulphuric acid and had not produced crack- 
ing a8 a result. They had also experimented with 
soap suds and had not succeeded in obtaining 
failure. Upon looking round for further possible 
causes of the cracking, they had found, tucked away 
In a corner of the shop, a machine used for decapping 
defective cartridge cases, in the presence of water. 
Mercury fulminate was present in the caps, this, 
they ascertained, had found its way into the shop 
trucks, into which the decapped case had been put, 
and the trucks, when subsequently used, had 
contaminated what had previously been perfectly 
sound material. Dr. Moore, upon being asked to 
reply to the discussion, stated that he would leave 
all the main points to be answered in writing by 
Major Grimston. He thought, however, that Mr. 
Mundey had been too hard on Indian practice. 
The failures were really very rare. One burst in а 
thousand would be considered a very high propor- 
ton indeed. 


Dexsity or METALS AND Corp WORK. 

The third paper considered bv the meeting 
Was entitled “ Historical Note on Density Changes 
caused by the Cold-Working of Metals." Mr. 
H. O'Neill, the author, stated that priority for the 
observation that the density of a metal decreased, 


(1891). 


the work of Spring had been printed. 


the next contribution on the agenda. 


BALL HARDNESS оғ CoLD-WoRKED Sort 
METALS. 


Eutectics ”; 


P/D! = 1/1. 


value of log c. 


cold work did soften eutectics. 


of the author were of some interest. 


on the behaviour, under creep conditions, of metals, 
the annealing range of which was high. The third 


by Mr. Hargreaves corresponded to creep tests in 
other metals. If a comparison, on an absolute 
temperature basis, were made, Mr. Hargreave’s 
alloys approached their melting points. 
words, it was like testing the Brinell hardness of 
copper at 580 deg. C. or of iron at 850 deg. C. It 
was an established fact that both lead, and tin 
hardened by cold work at room temperatures, but, 
on the other hand, the eutectic did not. Hethought 
the lower melting point of the eutectic had an effect 
on this circumstance. Не had confirmed Mr. Har- 
greave's hardness tests, using lighter loads. He had, 
however, found that a single Brinell hardness value 
could not be taken as certain. То give а concrete 
example, а soft material which had been subjected 
to а reduction in height of 53 per cent. had been 
tested 2 minutes after removal of the load and had 
given а Brinell value of 9:1; 3 minutes afterwards 
the hardness value was 8-5 and 15 minutes after 
7-7. Іп another case, the values of а material, 
which had been subjected to a somewhat varied 
treatment before final deformation, after 14, 3, 14, 
and 21 minutes, were, respectively, 7:15, 7:15, 6-7, 
and 6-4. He was of opinion that а дупапис test 
using some form of conical indenter would perhaps 
be preferable to the Brinell machine for testing soft 
materials after deformation. 

Dr. W. Rosenhain thought that the question 


when it was cold-worked, was generally attributed 
to certain Continental workers, notably to Spring 
It appeared that Berzelius (1844) might 
previously bave noticed the effect, but it was certain 
that Charles O'Neill, of Manchester, published а 
careful research on the subject thirty years before 


There was no discussion on this paper, and the 
meeting passed straight on to the consideration of 


The fourth paper taken was entitled “ The Ball 
Hardness and the Cold-Working of Soft Metals and 
it was by Mr. F. Hargreaves who 
presented it to the meeting. Тһе author stated 
that experiments on pitch, vulcanite, and a number 
of soft metals and eutectics, in different conditions 
respecting the application of cold-work and annealing 
treatments, had shown that the relation between 
the diameter of the impression produced in the ball 
hardness test and the time of application of the 
load was expressed by the equation d = с", or 
log d = г log t + log c, where d was the diameter 
of impression, ¢ the period of loading, and з and 
log c factors which varied in certain ways. Тһе 
temperature of testing had a great effect, and it 
was suggested that the ball hardness of soft metals 
be expressed as in the following example: Tin 
(6:35 m. m.; 40-7 kg.; 30 весв.; 15 deg. C.), Brinell 
hardness number — 5-3, s — 0-050. It was under- 
stood, of course, that standard ratios of ball diameter 
D to load P be retained. In the above example 
In all the cases examined the effect 
of work was to increase factor s, and, in the case of 
pure metals, it was suggested that it was a measure 
of the rate of spontaneous annealing. Investiga- 
tions carried out on the work softening of some 
eutectics had shown that, in the case of the lead-tin 
eutectic, the rapid decrease in Brinell hardness 
between 20 and 30 per cent. reduction in thickness 
was coincident with the rapid increase in the rate 
of spontaneous annealing of the main constituent 
tin. It also corresponded to a critical range in the 


The first speaker in the discussion, Mr. А. H. 
Mundey, was of the opinion that Mr. Hargreaves 
had proved his point and had demonstrated that 
; In view of the fact 
** that white bearing metals, as used on the railways, 
contained eutectics, he thought that the findings 
Professor D. 
Hanson, the next speaker, thought that the paper 
constituted а definite contribution to our know- 
ledge of the slow deformation of metals under load. 
The alloys used by the author were in their normal 
annealing range and this might throw some light 


speaker in the discussion, Mr. H. O'Neill, agreed 
with Professor Hanson that the tests carried out 


In other 
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of the melting point was an important one when 
considering the softening of eutectics by cold 
work. Тһе fact that the mode of deformation 
of a eutectic was quite different from that of a 
pure metal had, no doubt, a great deal to do with 
the softening which took place. Mr. Hargreaves, 
in the course of а brief reply, stated that he did 
not agree that the softening, which took place, 
as а result of cold work, bad anything to do with 
the melting point of the eutectic. He thought 
that it would eventually be proved that the 
softening was due to the non-recovery of the 
material from work. He had found that the 
ball of the Brinell apparatus stuck to the specimen. 
firmly, and this, he thought, was an indication 
of the mobile state in which the atoms were at 
that juncture. The material did not recover 
from this mobile state quickly. | 


THE Нот-ковстна оғ METALS AND ALLOYS. 


The last paper taken on Wednesday afternoon 
was entitled, “Тһе Behaviour of Metals and 
Alloys during Hot-forging.” In the unavoidable 
absence of the author, Dr. W. L. Kent, the 
contribution was introduced by Professor D. 
Hanson. The paper will be found on page 331 
of the present issue. 

The first speaker in the discussion, Mr. R. 
Genders, stated that the author had omitted to 
make a reference to the work of Doerinckel and 
Trockels, who had covered much the same ground, 
and who had obtained confirmatory results. The 
next speaker, Dr. H. W. Brownsdon, thought 
that the author had, in some respects, been 
unfortunate in the choice of his specimens. His 
colleagues and himself had found that the hot- 
forging properties of a material were definitely 
associated with the size of the sample. A large 
mass forged much more readily than a smaller 
mass. The author ought to have consulted 
industrialists with regard to his samples. Extruded 
material was used for hot-forging, whereas the 
author had taken rolled or cast metal. The 
properties of extruded metal were different from 
those of rolled or cast material. Again, the author 
had chosen a lead content of 0:5 per cent., whereas, 
in general, from 1 per cent. to 1-5 per cent. of 
lead was found in extruded material used for 
hot-forging. 

The President intimated that Dr. Kent would 
reply to the discussion by correspondence and 
adjourned the meeting until the next day at 10a.m. 


DissoLvED GASES IN Brass Incors. 


THE first paper considered when the members 
reassembled in the hall of the Institution of Mecha- 
nica] Engineers, on Thursday morning, March 8, 
under the chairmanship of Dr. W. Rosenhain, waa 
upon the subject of “Тһе Influence of Dissolved 
Gases on the Soundness of 70 : 30 Brass Ingots.” 
The author, Mr. G. L. Bailey, stated that the object of 
the work described was that of determining whether 
unsoundness could be induced іп 70:90 brass 
ingots by treating the molten metal with various 
gases before pouring. Preliminary experimenta on 
bronze (an alloy known to be susceptible to gas 
effects) showed that treatments with nitrogen gave 
an ingot practically free from unsoundness due to 
gas. Comparative tests were made on samples of 
70 : 30 brass treated with nitrogen, hydrogen, and 
sulphur dioxide, poured in a series of moulds giving 
different speeds of solidification. No evidence was 
obtained, in any of these treatments, of unsound- 
ness in the ingots caused by gas evolution during 
solidification. It was concluded that if appreciable 
amounts of gases were soluble in liquid brass, the 
solubility in the solid state was sufficiently high to 
retain the gas in solution. Тһе probability was, 
however, that the high vapour pressure of the 
zinc in molten brass precluded the solution of gas 
by the alloy. We intend to reproduce this paper 
in an early issue. 

The first speaker in the discussion was Mr. J. 
Cartland, who stated that the author had remarked 
that Guilleman and Delachanal, on evacuating а 
silica tube containing brass, inserted in а coke 
furnace, at about 1,000 deg. C., had obtained gases 
up to 70 times the volume of the specimen. He 
himself had studied the work of these two investi- 
gators, and desired to inform the meeting that, 


314 


while this statement was true, it was a little mis- 
leading. It made it appear that 70 volumes was 
the general average figure obtained by these two 
workers. As a matter of fact, the figures they did 
obtain varied between very wide limits. To quote 
specific experiments. On six of their specimens, 
containing 60 per cent. of copper, they had obtained 
the following figures: 1-12, 0-84, 26-0, 71-0, 
2-3, 0:43. It was, therefore, hardly fair to quote 
just the one figure of 70 volumes. In his own 
researches оп 60 : 40 brass һе had found gas present 
to the extent of 0-30 to 0-84 times the volume of 
the metal specimen. These figures, he knew, did 
. not agree with the results of Bamford and Ballard, 

nor with those of Guilleman and Delachanal. They 
approached, however, those of Guillet and Roux. 
The gas he had obtained in his experimenta con- 
tained 60 per cent. of hydrogen. As far as he had 
gone with his tests he had not been able to establish 
any connection between the volume or the nature 
of the gas obtained and the soundness or otherwise 
of the castings. 

Mr. H. C. Dews said that his first point was in 
connection with the nitrogen treatment of melts. 
This process had first come into prominence at the 
National Physical Laboratory in connection with 
work on aluminium castings. Тһе exact effect of 
the nitrogen treatment had not yet, however, been 
properly understood. Тһе author had assumed that 
in alloys of brass and bronze the nitrogen would 
eliminate any dissolved gases. That was an 
assumption that would require a great deal of 
experimental proof before it could be accepted 
ав had been done in this case. Ав а matter of 
fact, the paper contained direct proof that nitrogen 
did not eliminate furnace gases in bronze. The 
author had recorded а case of unsoundness in 
6 per cent. tin-bronze treated with hydrogen. A 
fresh melt of bronze had been melted in the same 
furnace іп a salamander crucible, nitrogen bubbled 
through for 45 minutes, and yet the metal was still 
unsound. Rather than jettison the nitrogen treat- 
ment, the author had preferred to assume that 
fresh furnace gases had been absorbed through the 
walls of the salamander crucible concurrently with 
the elimination of dissolved gases by the nitrogen 
stream. Не (Mr. Dews) could only conclude that, 
ав far ав could be judged at present, the nitrogen 
treatment was not definitely reliable. 

Turning now to the moulds. The times of solidifi- 
cation (maximum 5 minutes), seemed high for 
such small ingots. He would like to know how 
these times had been arrived at and what the casting 
temperature had been. Furthermore, the author 
had assumed that the same time would apply 
equally well for brass and for bronze. From a 
consideration of the thermal conductivity, the 
specific heat and the latent heat of the two alloys, 
it seemed to him likely that the brass would cool 
more quickly than the bronze. The microstruc- 
tures given seemed to show that the brass had solidi- 
fied at a rate differing considerably from that of the 
bronze. With regard to the figures for the percen- 
tage voids, it would have been useful if the author 
had given the exact specific gravity and specific 
volume values of his specimens. 

Dr. M. Haas stated that work similar to that 
described by the author was being done in Germany, 
In coal-dust fired furnaces, sulphur in the form of 
sulphur dioxide was introduced on account of the 
pyrites contained in the coal. Іп oil-fired furnaces, 
both sulphur dioxide and hydrogen were intro- 
duced. Не himself was interested in this 50, 
question and had found that the nitrogen treat- 
ment, especially in the case of bronze, had given 
good results. "There was no doubt that the role of 
sulphur dioxide in bronze was similar to that of 
oxygen in iron and steel. He felt convinced that 
in а few years the nitrogen treatment would be 
standardised, and special bronzes would be cast 
by its aid. In closing the discussion, Dr. W. Rosen- 
hain, the president, said that the explanation of the 
action of nitrogen on a metal melt was quite clearly 
understood. Taking the analogous case of gases 
in liquids, if a gas were disselved in a liquid, the 
amount of gas dissolved was dependent on the partial 
pressure on that liquid. If now an inert gas were 
passed through, the partial pressure would be 
reduced and the dissolved gas must come out of 
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solution. Aluminium alloys could thus be freed 
from hydrogen by the passage of nitrogen, but it 
should be emphasised that this need not take place 
in the case of all metals. Тһе nitrogen might 
combine partially with the metal. He was of 
opinion that Mr. Bailey ought to have tried the 
effect, on the density of his alloys, of pre-solidifica- 
tion, i. e., melting, cooling very slowly to expel all 
gases, remelting as quickly as possible, and casting 
immediately. 

Mr. Bailey, in reply to the discussion, stated 
that it had turned very largely on the question 
of the nitrogen treatment. Dr. Rosenhain had 
answered some of the questions put by Mr. Dews. 
He would like to emphasise that, during the nitrogen 
treatment, the gas must be inlarge excess ; it should 
be the sole atmosphere over the metal. Тһе question 
of the use of the nitrogen treatment for bronze 
seemed to have been misunderstood by Mr. Dews. 
While he was of the opinion that this treatment had 
expelled the dissolved gases he had no intention of 
putting forward this process to bronze manufac- 
turers ав а practical proposition. With regard to 
pre-solidification. This procedure had proved very 
useful in the case of the aluminium alloys, and 
Edwards and his co-workers had used it with great 
success in the case of pure copper. By the pre- 
solidification process, they had raised the density of 
cast pure copper to 8:5. On the other hand using 
the nitrogen treatment, they had obtained a 
density of 8-9. Consequently, he (Mr. Bailey) had 
decided to use the nitrogen treatment in preference 
to pre-solidification. Heregretted that he had given 
a wrong impression with regard to Guilleman and 
Delachanal’s work; he had quoted the high figure 
of 70 times the volume of the specimen because it 
indicated that their blank was not satisfactory. 
They had in fact been drawing gases through their 
silica tube. Тһе time of solidification in his experi- 
ments had been taken from the beginning of actual 
solidification (and not from the time of pouring) to 
the end of freezing. The brass ingots had been 
poured at 1,100 deg. C., at standard rates. 


100 deg. C., for half-an-hour. "Tempering at that 
temperature for two or three days might have given 
instructive results. Mr. У. А. C. Newman, the 
next speaker, ајво thought that the change should 
have been referred to as ап age-hardening. It 
was similar to that which took place in Duralumin 
and in the Corson alloys. Тће next speaker, Mr. 
W. G. Turner, drew attention to the fact that the 
author had used a salt bath furnace for heating his 
silver prior to quenching. “Не himself had no 
hesitation in saying that this type of furnace was 
ideal for heating silver. It could not, however, 
be used on a large scale, ав his firm had found to their 
cost. They had once installed a large gas-heated 
salt-bath furnace for the treatment of silver in 
bulk. Тһеу had soon found, however, that, not 
only had an excessively large amount of gaa to be 
consumed to obtain the required temperatures but 
that the furnace had to be kept going night and day 
and all through the week-end, otherwise the salts 
solidified, and many hours heating were required 
before they were completely molten again. Тһе 
furnace had had to be abandoned, and, altogether, 
the experiment had proved the most expensive 
the firm had ever undertaken. Nevertheless he was 
still of the opinion that a salt-bath furnace waa ideal 
for heating standard silver, and if it could be де- 
veloped on the right lines and adapted to large 
scale working it would prove a boon to silversmiths. 

Professor C. H. Desch, expressed surprise that 
such an investigation as that put before the meeting 
by Dr. Norbury, had not been carried out before. 
Тһе fact remained that most of the points were 
entirely new. Dr. Norbury's micrographs showed 
that his alloys bore a striking resemblance to steel. 
On that account he would like to defend the term 
tempering. The changes which occurred were not 
quite the same as those which took place on age- 
hardening. One of the micrographs showed troo- 
stite, i.e., a constituent possessing clearly defined 
boundaries. Age-hardening did not produce con- 
stituents of this type. Тһе next speaker, Professor 
D. Hanson, preferred the term age-hardening. 
Troostite, with its sharp boundaries in steel struc- 
tures, was produced by quenching, whereas in the 
author's experiments, the so-called troostite was 
obtained as a result of reheating. The analogy 
with steel could, therefore, not be described as 
perfect. Оп the other hand, sharp troostite-like 
areas might be disclosed in Duralumin, if а guitable 
etching reagent could be found. In the course о! 
а brief reply, Dr. Norbury stated that he had 
always associated age-hardening with time. He 
had used the term tempering because the structures 
he had obtained resembled those of steels. 


EFFECT OF QUENCHING AND TEMPERING SILVER. 


The next paper to be considered was by Dr. A. L. 
Norbury ; it was on the subject of The Effect of 
Quenching and Tempering on the Mechanical 
Properties of Standard Silver." Dr. Norbury stated 
that standard silver, comprising 92-5 per cent. of 
silver and 7:5 рег cent. of copper, as ordinarily 
annealed, contained a considerable amount of 
copper, in which some silver was dissolved, distri- 
buted in the form of small particles, throughout the 
silver solid-solution matrix. By suitable heating, 
e.g., for about half an hour at 770 deg. C., followed 
by quenching, these copper particles might be 
dissolved and retained in supersaturated solid 
solutions in the silver. On tempering quenched 
specimens, structures reminiscent of martensite. 
troostite, and pearlite were obtained. Тһе аз- 
quenched a-solid-solution structure was similar to 
austenite. The martensite structure was the hardest 
and least ductile. The alloy, when in the quenched 
condition. was about 30 per cent. softer, and from | | ba 
20 per cent. to 30 per cent. more ductile, than it was | the action of the sea in the B 5 P 
in the as-ordinarily-annealed condition. Оп suit- | present paper gave an account of t ep ht, depths 
ably tempering the quenched alloy, e.g., for about | 14 non-ferrous bars. Losses іп weight, 


SEA-WATER CORROSION OF FERROUS AND 
NoN-FERROUS METALS. 

The third paper taken was read by the author, 
Dr. J. Newton Friend. It had reference to „The 
Relative Corrodibilities of Ferrous and Моп- Ferrous 
Metals and Alloys," and gave, the results of 
four years' exposure in the Bristol Channel. Dr. 
Friend stated that 50 bars of ferrous and поп- 
ferrous metals had been exposed for four years to 


: В я in tensile 
half an hour at 300 deg. C., its Brinell hardness of pitting, reductions in diameter, and Ране 
increased. by about 300 per cent., and Из tensile strengthsin consequence of 1 Ed nickel. 
strength by about 50 per cent. At the same time | The metals examined include d d ак 
its ductility fell by about 50 per cent. These effects zinc, aluminium, and various са bution to the 
were due to the decomposition of the supersaturated | We intend to publish this. сов 
solid solution of copper in silver. Тһе hardening proceedings in a forthcoming а —" 
obtainable by tempering was uniform, and was Mr. U. R. Evans, who paa d m turn 10 
consequently superior to that obtainable by rolling, | stated that practical men ч КИ as regards choice 
stamping, and similar operations, in which the | Dr. Friend's results when in doubt 5 seh that 
hardening was not uniform, stresses and strains being | of materials. 1% was to be Берг „ 
set up within the alloy. they would not overlook На 5 won metals would 

The discussion which followed turned chiefly on | that it by no means followe odibilities if exposed 
a question of nomenclature. Some speakers de- exhibit the same relative а 4 nether they 
fended the term tempering, as applied to standard | under different conditions. alely, the effect 
silver, while others thought the term age-hardening | were able to judge, 212 between the Bristol 
was preferable. Mr. A. R. Powell, who opened the of the difference іп con а the materials would 
discussion, was of the opinion that age-hardening Channel and the place М nd mainly on whether 
was the more correct term to use. He thought actually be used, es ad to make the choice 
that а study of the effect of time in the tempering the practical men НА > derstanding of the mech- 
operation would have been interesting. Dr. | possessed а зе Indeed in considering 80) 
Norbury had tempered some of his specimens at | мизш of corrosion. | 
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paper of this character, the conclusion was invariably 
reached that the data would only prove really useful 
if used by men who realised how and why corrosion 
proceeded. 1% was а matter of vital economic 
importance that the elements of the subject should 
become widely understood, and should be regarded 
as an essential part of an engineer's training. 
Hitherto, practical men had hesitated to spend 
much time in studying the scientific basis of corro- 
моп, excusing themselves on the grounds that there 
were an infinite number of conflicting theories, and 
that no two of the investigators were in agreement. 
Whilst such ап excuse was no doubt valid in 1920, 
it was not valid to-day, when the majority of the 
investigators, who held any theoretical views at all, 
were in agreement on the really fundamental points, 
although no doubt still differing on details, and 
when many of the older theories had been definitely 
abandoned. 

Nevertheless, Dr. Friend's attitude to the more 
newly-developed theories remained rather ambig- 
uous, and, consequently, it was impossible truth- 
fully to assure engineers that agreement was 
universal. Yet, until engineers were convinced 
that some finality had been reached, they would 
not be persuaded to give up valuable time to tackle 
an unfamiliar and somewhat difficult subject. For 
that reason, it appeared highly desirable that 
Dr. Friend should define his position regarding the 
views of corrosion developed in recent years. 
There were some welcome signs in the paper that 
he concurred in them to some extent, for instance, 
where he suggested that the primary corrosion 
products of zinc were zinc chloride and sodium 
hydroxide, which yielded zinc hydroxide (or basic 
chloride) on mixing. Dr. Friend adopted an ana- 
logous mechanism for the corrosion of tin, and 
if he would agree to extend this mechanism to the 
corrosion of iron, it would, he thought, be рег- 
missible to state publicly that general agreement 
had been reached as to the underlying reactions of 
wet corrosion. Such a statement would render 
overwhelming the case for the inclusion of the 
scientific study of corrosion in the curriculum for 
the training of engineers. | 

Dr. С. D. Bengough stated that the present paper 
was extremely difficult to interpret. It seemed, 
therefore, that data were being piled up which 
metallurgists would be rather afraid of using. He 
was doubtful whether the superiority of non-ferrous 
over ferrous materials could be proved in a paper 
of this type. Dr. Friend had shown this, in that ће 
had omitted the ferrous metals from his order of 
merit. He had also said “apparent” order of 
merit; this was, no doubt, because he was unable 
to give the true order of merit. Тһе conditions of 
the test were peculiar. Sometimes the bars were in 
water about 38 ft. deep, and at other times they 
were uncovered. Араш, the current at that раг- 
ticular spot varied in swiftness, and there was the 
further question of erosion by stones. Probably 
all that could be got out of the results was that 
reactive metals and alloys, such as aluminium, 
zinc, and Muntz metal, behaved badly; rela- 
tively passive metals like tin, lead and nickel, 
behaved much better; and in between lay a group 
of copper alloys which it was impossible to dis- 
tinguish clearly. 

Corrosion was not a physical property of a metal 
like specific gravity or conductivity. This truth 
was due to the fact that two sets of factors were at 
work, one relative to the metal and one relative to 
the conditions. In the present tests one set of 
factors producing corrosion was quite unknown, 
namely, those outside the metal. It was abso- 
lutely necessary to conduct experiments in such 
а way that both sets of factors were fixed, if our 
knowledge on corrosion were to ђе increased. 
Progress would thus be rendered possible, both on 
theoretical and on practical lines, and the confi- 
dence of practical men would be gained. 

Mr. J. C. Hudson stated that it was desirable to 
conduct field tests on a reasonable number of dupli- 
cate specimens, not only on account of the unavoid- 
able and inexplicable differences that might be 
observed between two apparently similar specimens, 
but also because, when comparative results were 
‘ought for a number of different materials. It was 
necessary to expose a large number of specimens 


side by side, and it was not easy to ensure that 
all the specimens were exposed under equivalent 
conditions, or that the corrosion of a specimen 
was not influenced to some extent by its position in 
the stand. It was therefore advisable, whenever 
possible, to carry out tests on several specimens 
placed in different parts of the stand. Variations 
due to sheltering effect had been found to occur in 
the case of outdoor exposure tests on the roof of 
the Royal School of Mines. It was probable that 
this sheltering effect was due both to the structure 
of the stand itself and to the environment in which 
it was placed. In order to minimise or eliminate 
errors due to these factors, it was advisable to 
expose duplicate specimens in different parts of the 
stand or to change periodically the positions of the 
specimens. 

Dr. Friend, in his reply, stated that he would 
answer Mr. Evans in writing. He would like to 
remind Dr. Bengough that the conditions under 
which the bars had been exposed were identical with 
those which had caused severe corrosion of the pier 
at Birnbeck Island, Weston-super-Mare. Moreover, 
if it were correct that it was possible to classify the 
corrosion-resisting properties of the metals with 
which he had been dealing into poor, good, and 
intermediate, he suggested that the research had 
not been altogether a failure. In answer to Mr. 
Hudson, he would like to point out that his speci- 
mens had been exposed for over four years. In that 
time, the conditions varied sufficiently to enable any 
slight differences in exposure arrangements to balance 
one another. Again, Mr. Hudson’s experiment had 
been carried out on wires, whereas all the specimens 
in the present investigation were bars of consider- 
able weight. He agreed, nevertheless, that the 
specimens should have been exposed in duplicate. 
The present experiments were, however, merely 
preliminary. A much more complete series was 
now being exposed at Southampton where there 
were 50 bars, in duplicate, under test. 


ALLOYS OF ZIRCONIUM. 


The last paper taken on Thursday morning, 
March 8, was by Dr. T. E. Allibone and Mr. C. Sykes, 
and was entitled, “Тһе Alloys of Zirconium—I." 
The contribution contained an account of some 
physical properties of certain alloys of zirconium. 
The structures of partial series of the alloy systems 
copper-zirconium to 35 per cent. Zr, nickel-zirconium 
to 55 per cent. Zr, and iron-zirconium to 30 per cent. 
Zr, had been studied. In each case, stated the 
authors, the system was eutectiferous, and inter- 
metallic compounds were formed. In the Cu-Zr 
system, the compound Cu;Zr was found, while in the 
Ni-Zr system, two compounds, probably Ni,Zr and 
Ni,Zr, were found in the range of alloys investigated. 
The solid solubility of zirconium in the pure metals 
copper, nickel, and iron was in each case very small, 
viz., less than 0-5 per cent. 

Mr. W. B. Clarke asked the authors whether they 
had carried out tests on the heat-resisting properties, 
or electrical-resistance properties at ordinary 
temperatures of the zirconium-nickel alloys. Тһе 
properties and limitations of nickel-chromium alloys, 
with and without iron, were familiar to all, and it 
would be interesting to know whether zirconium 
might act as а successful substitute for chromium. 
Professor C. H. Desch, who spoke next, stated that 
all the systems were of the same type, namely, 
eutectiferous, with very limited ranges of solid 
solutions. "This latter fact restricted their useful- 
ness, [t was only when a system embodied a long 
range of solid solutions that its electrical properties 
were interesting. Zirconium was a difficult metal 
to work with ; it combined readily with oxvgen, 
carbon and nitrogen, consequentlv, al] the allovs 
had to be made by melting i» vacuo in an induction 
furnace. Zirconium appeared to alloy easily with 
all the metals tried, but, unfortunately. inter- 
metallic compounds were formed and not solid 
solutions. Professor D. Hanson, the next speaker, 
stated that the authors had shown that with the 
addition of only one per cent. of zirconium to 
nickel, the tensile strength of the latter was increased 
by from 40 per cent. to 50 per cent., with but little 
loss of ductility, which was remarkable. On the 
other hand, the tensile strength of the pure nickel 
had been given as 21 tons per square inch. "This 


seemed to him to be low. Dr. Е. Johnson, who 
continued the discussion, asked the authors if their 
alloys were thoroughly uniform, and the last 
speaker, Dr. W. Rosenhain, stated that the present 
investigation should be regarded as being of a 
preliminary nature. Even the degree of solid 
solubility should not be considered as settled. 

Dr. Allibone, in the course of his reply, stated 
that the value given for the tensile strength of pure 
nickel referred to metal which had been melted 
in vacuo; this might account for the lower figure, 
as compared with nickel melted under normal con- 
ditions. They had examined their specimens under 
the microscope thoroughly, and were satisfied that 
they were perfectly uniform. They were publishing 
a further paper which would give full details regard- 
ing the resistivities of all the alloys examined. 
Compared with the nickel-chromium alloys, how- 
ever, the nickel-zirconium alloys did not seem to 
give particularly encouraging results. 

The other papers on the agenda were taken as 
read. The President thanked the authors of all 
the papers for their contributions, and the usual 
vote of thanks to the Institution of Mechanical 
Engineers for the accommodation which they had 
kindly afforded for the meeting, terminated the busi- 
ness portion of the proceedings. 

The afternoon of Thursday, March 8, was devoted 
to a special visit to the enlarged offices of the 
Institute at 36, Victoria-street, London, S. W. I. 
An adjacent suite of rooms having become vacant 
during 1927, it has been possible to more than 
double the Institute’s office accommodation. The 
Institute now occupies the whole of one of the floors 
in the building, known as Member’s Mansions, 
together with a portion of the floor above, and is 
exceptionally well housed. On the occasion of the 
special visit, there was an interesting exhibition of 
the latest metallurgical spectroscopic and micro- 
scopic apparatus, as well as a display illustrating 
corrosion problems. Several authors of papers read 
at the meeting showed specimens relating to their 
investigations. 

The annual dinner of the Institute was held at 
the Trocadero Restaurant on Wednesday, the 7th 
inst., the President, Dr. Rosenhain, being in the 
chair. The function was a very successful one, 
and attracted a large attendance. The toast of 
the Institute of Metals was proposed by Mr. Н. Т. 
Tizard, C.B., in an amusing speech, which was 
responded to by the President, the remaining 
toast, that of the Guests, being proposed by Mr. A. Н. 
Mundey, and responded to by Sir Richard Glaze- 
brook, and Mr. Е. Е. С. Trench, С.В.Е. 


THE TRANSFORMATION OF MATTER. 


For his course of lectures at the Royal Institution 
this year, Sir Ernest Rutherford, F.R.S., has chosen 
the subject of “Тһе Transformation of Matter.“ 
The first lecture of the series was delivered on 
Saturday afternoon last. 

In opening his discourse, Professor Rutherford 
said that he intended to give an historical account 
of the development of the idea of the transforma- 
tion of matter, and, in particular, of those natural 
and spontaneous transmutations which were 
associated with the phenomena of radioactivity. 
He considered this subject to be one of the most 
fascinating in the whole field of physics and chemis- 
try, not only on account of the novelty of the 
methods employed in these researches, but also 
on account of the wonderful series of events taking 
place. He would try to illustrate by experiment 
some of the fundamental problems that arose, and 
to state what was, and what was not, certainly 
known. He proposed also to describe the methods 
of attack employed to-day. We knew now а great 
deal about what was occurring, but why the radio- 
active atoms broke up was still a mystery. On this, 
however, we might hope for light in the near 
future, in view of the large number of workers 
engaged on the problem and the more powerful 
means at their disposal. 

The possibility of transforming the elements 
exercised scientific minds in the Middle Ages. 
The idea that one metal might be transmuted into 
another arose early in the Christian Era amongst 
the Alexandrian Greeks. A papyrus of the third 
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century gave detailed accounts of how to alloy 
metals so as to simulate gold and silver. Berthelot 
had suggested that these recipes for transmuting 
the nobler metals fell into the hands of the priests, 
and that in the course of time it was forgotten that 
these were merely specifications for alloys, and the 
belief arose that gold was actually formed. Apart 
from this suggestion, it was difficult to see how the 
idea of transmutation was held so strongly in the 
Middle Ages. It was based on Ше philosophic 
idea (which we now knew to have much to recom- 
mend it) that the basis of every element was a certain 
prima materia, and that the different metals arose 
by a combination of this with varying proportions 
of the four elements of Aristotle, earth, air, fire 
and water. Hence, if the experimenter could 
remove ог add these elements to а baser metal, it 
seemed possible that this might be converted into 
gold or silver. In the early ages, many, either 
imposters or self-deluded, believed that they had 
the power to effect this, and some recipes had been 
given. It was supposed that mercury, or rather 
a super-mercury, would be needed, and а prominent 
part would also be played by sulphur, in forming 
the philosopher's stone, with which poverty could 
be immediately transmuted into riches. This 
dream had naturally a great attraction for kings, 
but the only effect of the transmuters employed 
by them was to debase the coinage. 

It was interesting to note how the problem was 
regarded by the honest scientific thinkers amongst 


the alchemists. This subject had been studied by | 


Professor Walden, from whose researches it seemed 
clear that whilst all of them believed in the theo- 
retical possibility of transmutation, they regarded | 
the feat as impracticable and unlikely. Albertus | 
Magnus and his successors were well aware of the 
fact that traces of gold were present in most, 
minerals, and when they found traces of gold in 
their products they examined the materials used, 
and often found gold therein. 


It seemed possible, indeed, that the idea of trans- 
mutation was much more prominent in what was 
equivalent to the sensational press of that day 
than it was in the laboratories of the alchemists, 
and that the search for the philosopher's stone 
played а much smaller part in the development of 
chemistry than had been often attributed to it. 

It was the same to-day. Тһе speaker had himself 
had two or three claims submitted to him for the 
transformation of lead into gold, and had been 
shown portmanteaux full of the product. Тһе 
daily Press had also ventilated claims for trans- 
muting mercury and lead into other metals. Such 
claims had, in fact, been made by men of scientific 
training in different parts of the world. In one 
case, gold was found to be present after the passage 
of an electric current through mercury vapour. 
The experimentalists jumped to the conclusion 
that they had transmuted mercury into gold. 
Careful experiments since made showed, however, 
that the gold found was already present either in 
the mercury or in the electrodes. Не believed 
that, in this instance, matters had gone as far as 
the formation of а company to exploit the supposed 
discovery. To-day the claim was made that lead 
could be converted into mercury by means of the 
cathode rays. But here again no trouble had been 
taken to make sure that the materials used were 
really pure. They had merely been purchased 
as pure in the opén market. 

The experiments above referred to were perfectly 
legitimate and proper, but there was no proof that 
such transformations could be effected on a large 
scale by the means employed. Were such trans- 
formations practicable, а necessary corollary would 
be that the cosmos would go through a complete 
cycle іп а few hundred years. Moreover, there 
would be an accompanying radiation of a very 
penetrating character and very easily observable, 
and of this there was no reliable evidence. 

With the development of chemistry based on the 
atomic theory, which, incidentally denied the 
possibility of transmutation, the view arose that 
all matter could be divided up into some 80 elements 
the atoms of which were apparently indestructible. 
At the close of the 19th century, in fact, both 


physicists and chemists believed that transmutation 


was impossible by means of the agencies at their 
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command. Nevertheless, certain evidence had 
been brought forward by Lockyer which, it was 
claimed, indicated that such transformations ‘were 
being effected in the stars. This view seemed not 
unreasonable, since the atoms must have been built 
up at some time and somewhere. 

This was the condition of affairs when two well- 
known chemists discovered phenomena which 
ultimately proved to be due to transmutations 
taking place before our very eyes. The discovery 
of radioactivity was due to the fact that Вес- 
querel, in 1896, thought he had reason to believe 
that X-rays and phosphorescence were associated 
phenomena. He determined, therefore, to see 
whether rays were emitted when certain bodies 
phosphoresced under the action of light. Amongst 
such substances tried was a double sulphate of 
potassium and uranium, which had been prepared 
by Becquerel’s grandfather. Having arranged this 
above а photographic plate wrapped in black paper, 
on which rested a metal cross, it became necessary 
to postpone submitting the double sulphate to light, 
owing to dull weather. The preparation therefore 
stood in the dark for four days, and the plate was 
then developed without the double sulphate having 
been exposed to light. It was then found that the 
shadow of the cross appeared on the plate, as 

indicated in Fig. 1, which was reproduced from 
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these three kinds of rays were passed through 
a magnetic field, the с rays and В rays were 
deflected in opposite directions, whilst the y-rays 
were unaffected. 

The а-гаув were very much more effective іп 
producing ionisation of the air than were the В-гаув, 
and these again had far greater ionising powers than 
the y-rays. Representing the latter by unity, then 
the relative power of the В-гаув was about 100, 
and that of the a-rays about 1000. 

The electrical effects of the rays from uranium 
were discovered by Becquerel, and following this, 
the Curies proceeded to test the radioactivity of the 
minerals from which uranium had been obtained. 
They first showed that radioactivity was an atomic 
property, and hence, when they found that various 
minerals were many times ав radioactive as uranium 
itself, it was evident that these minerals must con- 
tain elements more active than uranium. Madame 
Curie accordingly set to work to carry through an 
ordinary routine chemical analysis of pitchblende, 
using as indicator the electrical properties of 
any radiations that might be emitted. She first 
found polonium, which came down in the same 
chemical group ав bismuth, and in the next stage 
discovered that there was a still more active body 
which came down with barium. This latter element 
was given the name of radium. Although radium 
was only one of some 30 radioactive elements now 
known, it was perhaps the most important, because 
it was easily separated, had a relatively long life, 
and emitted an active emanation. Work subsequent 
to that of the Curies had given us first actinium, 


ionium and radioactive lead, whilst still later, 
Ur X was separated from the parent body by 
Crookes. At the time these experiments were in 
progress, the idea of induced radioactivity arose, 
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the original photograph. It was thus evident 
that the double sulphate emitted a penetrating 
radiation even in the dark, and subsequent experi- 
ment showed that the rays came from the uranium. 
As stated, four days were required to produce the 
result shown. То-дау, much stronger effects аге 
obtained in 5 seconds if radium were used as the 
source of radiation. Further experiment showed 
that these radiations could render phosphorescent 
such substances as willemite and zinc sulphide. А 
still more important point, however, proved to be 
the fact that these radiations rendered conductive 
any gas through which they passed. Hence, if a 
radioactive body were brought near а charged 
electroscope, the leaves of the latter rapidly со!- 
lapsed. This property was used by the speaker in 
1898 for analysing the rays emitted by uranium 
oxide. A layer of this was placed on а horizontal 
plate connected to one pole of а battery. Above 
this layer was a second plate coupled up toa charged 
electrometer. Under the ionising action of the radia- 
tions emitted, & current passed between the two 
plates, thus tending to discharge the electrometer. 
Different thicknesses of thin gold leaf and aluminium 
foil were placed over the active preparation, and it 
then became evident that two types of rays were 
being emitted, which the speaker called а and В 
rays, respectively. The latter had the greater powers 
of penetration. Ав was now known, these « rays 
were positively charged atoms of helium, whilst the 
B rays were electrons shot out at speeds approaching 
that of light. А third type of radiation was dis- 
covered later, and called y-rays. These were the 
most, penetrating of all, and were ultimately found 
to be light of extremely short-wave length. If 


because bodies placed near radioactive substances 
also appeared to become radioactive. Тће cause of 
this was discovered by the speaker in 1900, when 
he found that thorium emitted а radioactive gas 
having stange properties. The apparatus used is 
represented diagrammatically in Fig. 2. Іп this 
case, air passed over thorium was sent into an 
ionisation chamber containing the three plates 
E, F, H, which were connected to electrometers. 
Electrical effects were produced in this chamber, 
and these died away with lapse of time. The 
substance carried over by the air from the radium to 
the ionisation chamber was named by the speaker 
thorium emanation. It appeared to behave as a 
gas, and a little later it was found that both actinium 
and radium also gave out emanations, but whilst 
that derived from actinium had an activity which 
fell to half-value іп 3:9 seconds, the corresponding 
figure for the thorium emanation was 54 весопдв. 

It was this emanation which gave rise to the 
effects which had been previously attributed to 
induced radioactivity, and it was, therefore, very 
important to establish its real nature. This was 
effected by Soddy and himself in 1902. 7 0 
passed the emanation through reagents 1 
would precipitate anything but the inert gases, an 
they concluded from their results that the emana- 
tion was an element belonging to this group. The 
total amount of emanation with which this result 
Was established was only 10-1 с.с., as measured ый 
standard temperature and pressure. They nex 
tried the effects of heat and cold on this gas, 
and found that passage through a hot tube or uis 
carbonic-acid snow had no effect, but when, la ш 
on, a supply of liquid air became available, ue 
found that the emanation appeared to be whoih 
condensed at the temperature of that substance. 
electrical effects in the ionisation chamber кабан 
but on removing Ше liquid air and letting the app 
ratus warm up, they reappeared. 
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THELATE COLONEL RALPH РЕАСОСК. 


THE news of the death of Colonel Ralph Peacock, 
at his home, Charters, Sunninghill, Berkshire, on 
March 10 last, will be received with regret by a 
wide circle in the profession. Colonel Peacock, 
who was for many years a director of Меввгв. Beyer, 
Peacock and Company, Limited, Gorton Foundry, 
Manchester, was the eldest son of the late Mr. 
Richard Peacook, M.P., one of the founders of the 
firm, and was born at Leeds on April 4, 1838. 
When he was still quite a child, his family removed 
to Fairfield, then a village to the north-east of 
Manchester, and the home of a thriving Moravian 
settlement. Young Ralph Peacock was sent to 
the Moravian school, which enjoyed a widespread 
Teputation ав an educational establishment, and 
remained there until he was sixteen years of age. 
His father, Mr. Richard Peacock, after serving as 
locomotive superintendent of the Leeds and Selby 

ilway, and subsequently of the Manchester 
and Sheffield Railway, became associated with Mr. 

yer in establishing the Gorton Foundry, in 1854. 

Iph Peacock, who had just left school, entered 
the Foundry and remained in it for the succeeding 
"IX years, passing through all the various depart- 
ments. 

In 1860, at the age of 22. he was sent to Paris 
in order to gain some general experience abroad. 

"е Went to the shops of Messrs. Ernest Gouin and 
отрапу, and was employed on work in connec- 
Поп with the designing of bridges, dredging 
machinery, and lighthouses. Upon his return to 

8 native country in 1862, he entered the drawing 
"се at Gorton Foundry, and was engaged іп the 


as а director. 


Sunninghill. | 
Many matters of interest might be noted concern- 


ing Colonel Peacock's activities at Gorton Foundry. 


hydraulic machinery, the introduction of multiple 
tools, and the development of his patents for grind- 
ing and lapping. Іп the years 1887 and 1889, 
Colonel Peacock was granted patents for grinding 
machines used in finishing holes in non-rotatable 
pieces of work and also in the grinding of slots, 
both straight and curved, in links. He also 
had a great deal to do with the introduction of 
the svstematic testing of materials of construc- 
tion at Gorton, and the selection and buying of 


locomotive and also in the machine-tool sections. 
In 1876, on Mr. Beyer's death, and the appointment 
of Mr. Lange as chief engineer to the firm, 
Ralph (now Colonel) Peacock became assistant to 
his father. Seven years later, the firm was converted 
into а private limited company, with Mr. Richard 
Peacock as managing director and his son Ralph 
In 1899, on the death of his father, 
Colonel Ralph Peacock was appointed managing 
director of the firm, & position he continued to 
hold until 1902. In this latter year, & public 
company, known as Меввгв. Beyer, Peacock and 
Company (1902), Limited, was formed, and Colonel 
Peacock accepted a seat on the board, on which he 
continued to serve until his retirement in 1905. 
After having spent over sixty years in Lancashire, 
he went to live in the south of England. He 
purchased Avon Castle. Ringwood, Hampshire, and 
continued to live there until 1915, when he disposed 
of the property and went to reside at Charters, 


Mention should be made of his work in connection 
with the provision of travelling riveters and other 


Engineering 


materials always received his special attention. In 
his retirement, he continued to take a keen in- 
terest in the activities of his firm, and keenly 
followed the successful development of the Garratt 
locomotive and the introduction of the Ljungstrém 
steam-turbine locomotive. Until more recent 
years, Colonel Peacock was a member of the 
Institution of Civil Engineers, the Institution of 
Mechanical Engineers, and the Iron and Steel 
Institute. Colonel Peacock joined the Lancashire 
Volunteer Artillery in 1865, was promoted to 
the rank of major in 1870, and became lieut.- 
colonel in 1876. He retired in 189], and was 
appointed honorary colonel, resigning this dis- 
tinction in 1901. Colonel Peacock received the 
Volunteer Officers’ Decoration in 1895. 


INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS. 
—A meeting of the Institution of Municipal and County 
Engineers will be held, in the Southern District, in 
Guernsey, from April 6 to 9 next. On Easter Saturday 
morning, April 7, there will be a general meeting, official 
welcome, and а paper will be read by Mr. T. J. Guilbert. 
The remainder of the time will be spent in visits to public 
works and places of interest. Further particulars may be 
obtained from the Honorary District Secretary, Mr. R. P. 
Pearce, Engineer end Surveyor, U.D.C. Offices, Melksham. 


THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Following upon the decision not to proceed with the 
proposed summer meeting in Norway, the Council of the 
Institution of Electrical Engineers has received and 
accepted an invitation from the committee of the Scottish 
Centre to hold the meeting in Scotland from June 26 to 
29 next. Further particulars will be issued in due 
course, It will be noticed that, owing to the change of 
date, this meeting will, unfortunately, take place on the 


same days as that arranged Бу the Institution of 


Mechanical Engineers. 
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800-Н.Р. HEAT-EXTRACTION UNIFLOW COMPOUND ENGINE. 


CONSTRUCTED BY MESSRS. GALLOWAYS, LIMITED, ENGINEERS, MANCHESTER. 


Fig.6. CROSS SECTION THROUGH № 
Fig.5. CROSS SECTION THRO'H.P VALVE. id L.P VALVE. B 
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800-H.P. HEAT-EXTRACTION UNIFLOW 
COMPOUND ENGINE. 


Ox this page, on Plate XX XVI, and on pages 317 and 
319, we illustrate в cross-compound heat-extraction 
engine, built by Messrs. Galloways, Limited, Knott Mill 
Ironworks, Manchester, to replace an existing set of 
engines іп а Burnley textile mill Тһе engines thus 
replaced were of the cross-compound type, having 
cylinders 23 in. and 444 in. in diameter by 5-ft. stroke, 
the designed speed being 50 r.p.m. These engines were 
operated with steam supplied at в pressure of 150 lb. 
per square inch and а superheat of 150 deg. to 200 
deg. F. They had given good service for many years, 
but when the need recently arose for extensive repairs 
it was decided to replace them with a plant still more 
economical in fuel. 

No alternative site being available, the new engines 
had to be designed to fit on to the existing bed plate, 
во ав to reduce to a minimum the stoppage of the works. 
They have, therefore, also been constructed on the 
cross-compound principle, but in other respects follow 
the present standard practice of the builders. They 
have cylinders 21 in. and 37 in. in diameter by 3-ft. 
stroke, and the speed has been raised to 125 r.p.m., 
an increase which has been facilitated by the use of 
oil relays for operating the valves. Provision has been 
made for tapping off as much as 6,000 Ib. of steam рег 
hour to the extraction mains, in which a gauge pres- 
sure of 30 lb. per square inch is maintained by the 
builders’ automatic pressure regulator. 

The general arrangement of the engine is clearly 
shown in Fig. 1, page 317, whilst the elevation and plan 
reproduced in Figs. 2 and 3, Plate XXXVI, show the 
principal steam connections, and also the location of 
the various accessories. Steam is supplied to the 
engine through the pipe а, shown on the left of Fig. 2, 


(326.0) 


Plate XXXVI, and after passing through the main stop 
valve and an emergency shut-off valve, as indicated, is 
led to the two valve boxes ontop of the H.P. cylinder. 
The exhaust valves are below the cylinder, as best seen 
in Fig. 5, above, to which we shall make further 
reference later on. The steam to the L.P. cylinder is 
taken through the pipe 6, Fig. 3. This pipe passes 
under the L.P. cylinder, as best seen in Fig. 6, on this 
page, and is connected up both to the extraction main 
and to branches leading to the admission valves. The 
pressure in the extraction main is maintained constant, 
within very narrow limits, by a pressure regulator, 
which will be described in detail later. As an additional 
precaution against over-pressure, & safety valve is fitted 
to the receiver pipe. 

The L.P. cylinder is constructed on the Uniflow 
principle, as best seen in Fig. 4, Plate XXXVI. The 
admission valves are on the top of the cylinder and, as 
in the case of the H.P. cylinder, are of the relay-operated, 
drop-valve type. The exhaust connection is below and 
the exhaust pipe leading to the jet condenser is shown 
at с, Fig. 3. The water-injection pipe is located at d, 
Fig. 2. The pumps are driven by the tail rod of the 
Н.Р. cylinder, by means of а bell crank. A small barring 
engine is mounted in front of the H.P. bed plate, as 
clearly shown in Figs. 2 and 3. 

As already noted, the admission valves of both cylin- 
ders are operated by oil pressure, practically the whole 
of the working parts required being accommodated 
within the valve bonnets, as shown in Figs. 5 and 6, 
on this page. 

The drop valves are pressed on to their seats by 
springs, and are lifted by forcing oil under a piston on 
the valve stem, by means of a plunger reciprocated by 


Ав indicated in Fig. 5, в spring-loaded relief valve 18 
fitted at each end e the H. P. cylinder. Relief т 
are also provided at each end of the L.P. sylinden ср 
these are opened by а variable cam gear. The | ni 
cylinder being constructed on the Uniflow ишер 
it is important that the pressure, when compressio 
commences, should not rise beyond а pre-dete é 
limit. With normal pressure in the condenser, the 


Plate XX XVI, and is illustrated in detail ш. Ре 8. ів 
10, page 319. A tank of mercury, shown d dale ie 
provided in the chamber C, which is connec 9. which is 
extraction main through the valve Р, vl? leak.of 
loaded by the spring shown. An adjuste 


chamber C. The pressure in this can be ure 
см рен зар the apring or the leak off, but wan. 
is always proportional to that in the ox tee chambe гс. 
Should this rise, во also will the pressure in 
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Mercury will thus be forced through the hole K, and 
vill raise the float L, which is coupled up by the link 
work shown to the valves controlling the servo-motor 
cylinder shown near the bottom of the standard іп 
Fig.8. As the piston of this servo-motor moves over, it 
varies the cut-off gear to both cylinders and thus re- 
establishes the desired pressure in the extraction main. 
Ав usual, an overtaking gear is provided which restores 
the servo-motor valves to a neutral position. 


JETTY AND PUMP-HOUSE WORKS 
AT BARKING POWER STATION.* 


By James WILLIAMSON, M. Inst. C. E. 


Tuis power station is situated on the north bank of 
the river Thames, a short distance below Barking Creek, 
and is the largest which has been built in Britain as a 
complete station at one time. The jetty and works for 
the housing of the circulating-water pumps gave rise 
to à number of special problems, and included some 
г features in the arrangement and details of rein- 
orced-concrete work applied to jetty and other con- 
structions in tidal waters. Тһе works described com- 
prise a coaling jetty, a barge berth for the export of 
тен and pump houses and inlet and outfall works 
ог the condensing-water system. 
is Site is flat marsh land covered with rubbish. 

в original level of the marsh was 5 ft. to 6 ft. above 

nee Datum. Тһе river was retained from the 


% Abstract of а га А , 
ivi : per read before the Institution of 
Civil Engineers, on Tuesday. March 6, 1928. 
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marsh by an earthen embankment wall 18 ft. above 
O.D., and the spoil-heap on the site was generally 
higher than the top of the wall. The tidal range in the 
river is 17 ft. to 20 ft., and the highest recorded tide 
16 ft. 10 in. above O.D. The operating floor of the 
pump chambers and the deck of the jetty are at 20 ft. 
O.D. Below the original marsh level, the ground 
consists of layers of clay, peat and silt, with Thames 
ballast at — 20 ft. О.р. The ballast is 15 ft. deep and 
rests on chalk. 

The jetty accommodates laden colliers of 3,000 tons 
capacity, and the works are so designed that later, 
by deepening the dredging from — 23 ft. to — 30 ft. 
O.D., vessels of 8,000 tons could be dealt with. The 
main berth is 310 ft. long for the first unit and 460 ft. 
long for the double unit. А berth for ash barges, 
dredged to —17 ft. O.D., was required at each end of 
the main jetty, recessed so that the approach of colliers 
to the main berth would not be interfered with. 

The pump house is at the centre of and immediately 
behind the coaling jetty, which is therefore of open- 
work construction. The pump chambers have a depth 
of 40 ft. below the operating floor. The ultimate 
maximum quantity of water to be pumped is about 
60,000 tons per hour. The pump house structure 
(apart from the foundation) is independent of the jetty 
structure, во that the effect of an accidental blow on the 
jetty 1 not transmitted to the pump house. In the 
central 125 ft. of the jetty, the deck of which is 30 ft. 
9 in. wide, the pump house substructure forms the 
retaining-wall. In order to enable the pump chambers 
and screen passages to be carried out satisfactorily 
in the dry, the whole of the central portion, including 
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the pump chambers for the second unit, was built 
within a large steel sheet-piled cofferdam. 

The main portion of the jetty east of the pump. 
house is of reinforced-concrete sheet piling, tter 
piling, and a sub-deck arranged to carry an anchoring 
load of filling, the front supports throughout being 
oylinders 5 ft. 6 in. in diameter. The barge berth 
consiste of reinforced-concrete piling and sheet piling 
in the lower part, supporting a front wall of reinforced 
concrete, and а sub-deck loaded with filling. In the 
extensions of the jetty and barge berth to serve the 
double unit, modifications were introduced to facilitate 
construction in the tide without the use of dams, which 
would have interfered with the free use of the existing 
jetty. The main jetty is formed in twenty-eight bays 
with twenty-nine cylinders along the front, at à spacing 
of 16 ft. 53 in., except in front of the pump house, where 
the spacing conforms with that of the screen and buttress 
walls. The jetty and pump-house structures are 
supported on a mass-concrete foundation resting on the 
ballast and covered with a slab of reinforced concrete. 
The jetty structure is separated from the walls of the 
screen chambers in front of the pump houses by & gap 
covered with timber hatches. 

For the wharf and jetty wall, continuous sheet piling 
at the back is driven into the ballast and built at the 
top into the reinforced-concrete sub-deck carried on 
groups of vertical and sloping piles. Тһе sub-deck 
is about 17 ft. wide, with base аб datum, 20 ft. below 
the main deck. A vertical reinforced-concrete wall 
is supported on the front of the sub-deck and retains 
the filling over the sub-deck and supports part of the 
main deck. А simple trussed frame of reinforced 
concrete connects each front cylinder with this back 
wall and provides support for the deck. The piles 
under the sub-deck are in close groups of eight, six 
sloping, and two vertical, the groups being spaced to 
correspond with the cylinders and frames. 

The horizontal pressure from the earth filling exerted 
on the upper wall is transferred to the sub-deck, partly 
direct and partly through the transverse frames. The 
continuous sheet piling below the sub-deck acts as а 
series of vertical beams to resist the ground-pressure 
behind, the tops of the beams taking support against 
the sub-deck and the lower parts against the material 
infront. Part of the horizontal pressure on the sheeting 
is therefore carried into the sub-deck and the remainder 
is taken by the ground. Тһе horizontal forces resisted 
by the jetty structure are therefore concentrated at the 
sub-deck, which is purposely arranged to sustain а 
large vertical anchorage load of filling in addition to 
considerable load from the structure itself. Тһе resul- 
tant total vertical load on a panel of the sub-deck, when 
combined with the corresponding horizontal force 
concentrated at the sub-deck, produces the inclined 
total] resultant force acting on a group of piles. The 
wall above the sub.deck is designed as a flat slab. 
spanning from frame to frame to resist the pressure 
of the ground and as a very deep beam to support the 
crane rail and part of the deck. 

The barge berth at the east end is somewhat similar 
to the back part of the main jetty. with the main 
difference that the sheet piling is at the front and the 
wall above the sub-deck is buttressed at the back. The 
base of the sub-deck, in this case, is 2 ft. above O.D. 

The pump chambers were designed for construction 
in the dry within a cofferdam. The walls have to 
withstand a maximum pressure head on the outside 
of about 36 ft. Each pump house is 60 ft. long by 
20 ft. wide inside, and the long sides are supported by 
two intermediate partition walls. A thick foundation 
of mass concrete was laid in small sections to form a 
clean and firm floor for the reinforced-concrete work. 
The mass was tied by steel anchors to the superstruc- 
ture of the pump house, and assists in resisting flota- 
tion. Five vertical screen walls and two end walls 
project 20 ft. beyond the front wall of each pump 
house, acting as buttresses. The pump chambers 
and projecting walls form a cellular buttressed retain- 
ing wall to resist the overturning effect of the ground 
behind. The reinforced-concrete floor of the chambers, 
apart from the mass foundation, is designed to resist 
upward water pressure from the highest tide. The 
foundations and floor have wide projections beyond 
the walls as в safeguard against flotation. The fqgn- 
dation is continuous from the back of the pump 
chambers to the front of the jetty cylinders. 

The contractors elected to carry out most of the 
work in the dry within a timber-sheeted earth-filled 
dam, continuous along the whole length of the works 
on the river side and returned at each end to join to 
the river bank. It passed in front of, and acted as 
reinforcement to, the front walls of the two steel-piled 
dams. The steel dams enabled construction within 
them to be carried out in the dry from the foundation 
upwards. The earth-filled dams elsewhere permitted 
the upper 20 ft. of the jetty and wharf on top of the 
piling to be carried out in the dry. 

The steel-piled cofferdam for the pump chamber was 
136 ft. long, 86 ft. wide, and had a maximum depth of 
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strute vertically, а combination of steel joist king piles 
and Lackawanna steel sheet piles was adopted. Тһе 
complete walls of sheet piles were driven first, the piles 
of the front wall being driven through the ballast into 
the chalk and those of the back wall not quite so deep. 
The king piles were then driven just within the sheet 
piling, in positions in the sides and ends corresponding 
to the eight rows of transverse struts and five rows of 
longitudinal struts. Тһе close supports for the sheet 
piling were provided by horizontal timbers inserted 
between the vertical joists as excavation proceeded. 
The cofferdam was sited on the sloping foreshore, and 
the foundation was also stepped towards the river. 
As the strutting had to provide support equivalent 
to that removed in taking out the excavation, the main 
struts were placed on the slope and roughly parallel 
to the foreshore line. Excavation by grabbing proving 
unsatisfactory, hand labour was employed. Water 
was not serious until the ballast was almost reached, 
and throughout the critical part of the work the 


pumping was done by two Pulsometer pumps, a No. 10 
and a No. 6. 


For the main portion of the jetty, the ground was 
excavated down to the sub-deck to enable piles to be 
driven, but the cylinders were sunk from the original 
ground level, being built up and sunk in 12-ft. lengths 
to —30 -5 ft. О.р. Four heavy steel joists were driven 
inside them into the.chalk to —40 ft. O.D. Most 
of the pile driving was deferred until cylinder sinking 
was well under way. For the construction of the sub- 
deck, the pile heads were stripped, the excavation was 
trimmed 6 in. below the under side of the reinforced 
concrete, and a layer of mass concrete was deposited 
in lieu of shuttering to form a clean floor for the 
erection of the steel reinforcement. The broad beams 
over the sheet piling and groups of piles were shuttered 
with timber and filled with concrete after the flat 
slab had been poured. 

Excavation for the barge berth was continued within 
the cofferdam to 5 ft. above O.D., which was соп- | 
venient for the driving of piles, but still a few feet 
short of the under side of the sub-deck. Vertical and 
batter piles were driven first, and the row of sheet 
piles at the front, last. It was important to obtain a 
1880 penetration of the sheet piles into the ballast, 

ut it was very difficult to drive the points to — 23 ft. 
O.D., a penetration of about 4 ft. On completion of 
pile-driving, the excavation was taken out to the final 
depth, pile heads were stripped, and a thin floor of 
mass concrete was laid as shuttering for the sub-deck. 


ENGINEERING TRAINING AND 
EDUCATION. 


Surveyors’ Institution Scholarships.—As a result of 
the recent competitive examination, the Council of the 
Surveyors’ Institution has awarded scholarships to 
Messrs. W. K. Masters, R. J. Rackham, T. C. Robson, 
апа С. 5. Short. The Surveyors’ Institution scholar- 
ships are tenable for three years at any university or 
affiliated college selected by the successful candidate 
and approved by the Council. Each scholar is ex- 
pected to pass the examinations qualifying for an 
honours degree of his university, in a course of study 
selected by him and approved by the Council of the 
Institution as being of advantage in the training and 
practice of a surveyor. 

The Institution of Electrical Engineers.—The Council 
of the Institution of Electrical Engineers is inviting 
papers suitable for meetings of students’ sections. 
Papers based on original work are specially welcome, 
but those describing plant or apparatus or sum- 
marising а subject in a useful way may be equally 
valuable. Students’ premiums, not exceeding 101. 
each in value, to the number of not more than six, 
will be awarded every year by the Council to the | 
authors of papers of sufficient merit. For this purpose, 
papers are classified under six headings, namely, the 
design and manufacture of electrical plant and switch- 
gear, the generation and distribution of electric power, 
the utilisation of electric power, telegraphy and 
telephony, wireless, and miscellaneous subjects. 


PERSONATL.--.Mr. Е. J. Jarvis, who at present holds 
the position of engineer and manager of the Ilkley 
Urban Councils electricity undertaking, has been 
appointed borough electrical engineer to the Scarborough 
Corporation, and will take up his new appointment within 
а month.—Messrs. William Beardmore and Company, 
Limited. announce that Mr. John Black, who held the 
position of chief naval architect and local director of 
Messrs. John Brown and Company, Limited, Clydebank, 
has been appointed chief naval architect and shipyard 
manager of their naval construction works at Dalmuir. 
— Mr. Н. 8. Whiteley, A. M. I. Mech. E., chief engineer to 
Messrs. Spottiswoode, Ballantyne and Company, L mited, 
1, New.street.square. К.С.4, has relinquished that 
position to join the firm of Messrs. Dawson, Payne and 
Lockett. Limited, Dean-street, Fetter-lane, К,С.4. 


49 ft. In order to permit of а wide spacing of the 
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The Manufacture of Artificial Silk, with Special Reference 
Britain’s Industrial Future, being the Report of the Liberal 
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BOOKS RECEIVED. 


Memoirs. Vol. I, No. 3. Circular Spark on the Dielectric 
Plate. By Y. IKEDA AND OTHERS. Further Researches 
on the Circular Spark. Ву T. Iron. On the Thermo- 
elastic Stresses of a Hollow Cylinder. By Y. IxEDA and 
E. Като. Analysis of Rectangular Building Frames 
by the Mechanical Tabulation Method. Ву F. TAKABEYA 
Sapporo, Japan: Hokkaido Imperial University. 


to the Viscose Process. By E. WHEELER. 


London : 
Chapman and Hall, Limited. 


[Price 12s. 6d. net.] 


Industrial Inquiry. London: Ernest Benn, Limited. 

[Price 28. ба. net.] 

Reports and Memor- 

anda. No. 1104. On the Flow of Air Behind ап 
Inclined Flat Plate of Infinite Span. Ву A. FAGE and 
Е. С. JoHANSEN. [Price ls. За. net.] No. 1105. Whe 
Aerodynamica of a Simple Servo-Rudder. By H. M. 
GARNER and Fl.Lt. C. E. W. Госкукв. [Price 6d. 
net.] London: His Majesty's Stationery Office. 

Department of Overseas Trade. Report on Economic and 
Financial Conditions іп Venezuela, October, 1927. Ву 
Н. Bancrort Livinaston. London: His Majesty's 
Stationery Office. (Price 9d. net.] 

Department of Scientific and Industrial Research. Forest 
Products Research. Technical Paper No. 1. The 
Movement of Moisture with Reference to Timber Season- 
ing. Ву 8. Т. С. STILLWELL. London: Ніз 
Majesty's Stationery Office. [Price ls. 6d. net.] 

Department of Scientific and Industrial Research. Buslding 
Research. Special Report No. 10. Slag, Coke Breeze 
and Clinker as Aggregates. By Е. M. Lea and Е. Г. 
Ввару. London: His Majesty's Stationery Office. 

Price 94. net.] 

Uber die Struktur formen des Meteoreisens und ihre 
Spezielle Beeinflussung Durch Unwandlung und 
Biege mængten Phosphor. Ву Короље VoaEL. Berlin: 
Weidmannsche Buchhandlung. [Price 7 marks.] 

A Manual of Field Astronomy. Ву Ax DbREW Н. Ногт. 
Second edition. New York: John Wiley and Sons, 
Inc. London: Chapman and Hall, Limited. [Price 
108. net.] 

Mining Engineer's Handbook. Edited by ROBERT 
PEELE. Second edition. New York: John Wiley 
and Sons, Inc. London: Chapman and Hall, Limited. 
[Price 508. net.] 

The Design and Construction of Dams, Including Masonry, 
Earth, Rock Fill, Timber and Steel Structures, also the 
Principle Types of Movable Dams. By EDWARD 
WEYvMANN. Eighth edition, revised and enlarged. 
New York: John Wiley and Sons, Inc. London: 
Chapman and Hall, Limited. [Price 87s. 6d. net.] 

The Association of Engineering and Shipbuilding Draughta- 
men. Powering of Ships, Design of Lines and Screw 
Propellers. Ву А. Kari. The Centrifugal Pump and 
its Applications. By M. HEATH. London: Offices of 
the Association. [Price 28. each .] 

Principles of Mechanism. By F. Dyson. 
University Press. London: Humphrey 
(Price 12s. net.] 

Protective Metallic Coatings. By Henry S. RAWDON. 
New York: The Chemical Catalog Company, Inc. 
(Price 5-50 dols.] 

Werkstoff-Handbuch Stahl und Eisen. 
deutscher  Eisenhüttenleute. 
Stahleisen m.b.H. 


Oxford 
Milford. 


Edited by Verein 
Dusseldorf: Verlag 
[Price 24 marks. } 


Нкүсікхе IN BurLDIiNG.— The second Bossom Gift 
public lecture, which, under the terms of the donation, 
must aid the advancement of hygiene in the direction 
of improved methods and materials of building, will 
be delivered at 8,15 p.m. on March 30 next, in the lecture 
hall of the Royal Institute of British Architects. The 
lecturer will be Dr. R. К. Stradling, Director of Building 
Research (Department of Scientific and Industrial 
Research), and the chairman, Mr. A. Bossom. The 
lecture is free and no tickets will be required. 


CoNTRACTS.— Мевзгв. G. D. Peters and Company, 
Limited, of Windsor Works, Slough, have secured the 
order for. the supply of a further 154 sets of pneumatic 
door-operating gear, with electrical control equipment, 
for the coaches, now under construction for the Piccadilly- 
Brompton section of the London Electric Railway, by 
the Union Construction Company, of Feltham. The 
value of this contract is approximately 20,000/.—Messrs. 
Riley Stoker Company, Limited, Palace-chambers, 
Bridge-street, London, S.W.1, have received an order 
from the Oxford Electric Company, Limited, for a 
single Harrington travelling-grate stoker, having 360 aq. 
ft. active grate surface and using preheated air, for 
each of their new boilers.—High-capacity Kathanode 
batteries, manufactured by Messra. The D.P. Battery 
Company, Limited, Bakewell, Derbyshire, have been 
fitted in two battery-driven locomotives built by Messrs. 
The English Electric Company. Limited, for the Bombay, 
Baroda апа Central India Railway, and in other locomo- 
tives built by the same firm for the Post Office Tube 
Railway. London.—Messrs. Imperial Chemical Industries, 
Limited. have placed а contract for steam turbines, 
with generators and condensing plant, with Mesars. Metro- 
politan Vickers Electrical Company, Limited. The 
contract comprises nine turho.alternator sets, with an 
aggregate output capacity of 93,000 kw. These are to 
form the equipment of а new power station for the large 
chemical works now under construction for Mesera. Syn- 
thetic Ammonia and Nitrates, Limited, one of the con- 


stituent companies of Imperial Chemical Industries, at 
Billingham, near Stockton-on-Tees. 


transactions are few and 


anticipate some shortage later in the year, and are not 


disposed to base values below 228. for best rubio c.i.f. 
Tees. 


— 


[MARCH 16, 1928. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—An advance of a shilling 


per ton this week in quotations for Cleveland pig iron 
appears to be no more than the position justifies. For 
some time past dn has not been quite sufficient 
to cover current needs, 


been reduced to very small proportions, and Шеу are 
still 

account show improvement and promise to expand 
further, 

Scotland, though pig iron consumers beyond the Tweed 
are drawing large supplies from Northamptonshire and 
Lincolnshire. 
going into direct consumption at Teeside foundries and 
steelworks. Home customers in other areas are taking 
rather larger supplies from this district. 
situation is much better and prospects are decidedly 
brighter. 
No. 3 g.m.b., 66s. ; 
forge, 648. 6d. 


with the result that stocks have 


being drawn upon. Inquiries on Continental 


while & moderate business continues with 
The bulk of the output is, however, 


Altogether the 


No. 1 Cleveland pig iron is now 684. 6d.; 
No. 4 foundry, 658.; and Хо. 4 


Hematite. Reduced output, and rather better home 


and Continental demand has not yet made much change 
in the East Coast hematite situation. 
tend upward but they are not quotably advanced, and 
rates at which makers are accepting orders are well 
below cost of production. 
seldom asked for, but the quotation of 708. for mixed 
numbers still rules rates for iron made to special analysis 
to suit the particular purposes of customers. 


Values certainly 


Ordinary brands are now 


Foreign Ore.—Prices of foreign ore are strong, though 
small. Sellers confidently 


Blast. furnace Coke. Coke quotations were barely up- 


held. Local consumers of Durham blast-furnace des- 
criptions are not buying at all freely; they claim that 
they can readily satisfy their needs at 184. for good 
medium qualities delivered. 


Manufactured Iron and Steel.—Certain manufactured 


iron commodities are in rather better request, and semi- 
finished steel is selling better than for a long time 
past, є с 
sought aíter as the result of advanced price of foreign 
products, deliveries of which, owing to increasing scarcity, 
are very irregular. 


Several descriptions of finished steel are more 


All quotations are steady. Common 
iron bars are 101. 58.; iron rivets, III. 5s.; packing 
(parallel), 8.; packing (tapered). III.; steel billets 
(soft), 61. 158. ; steel billets (medium), 71. 24. ва. ; вее! 
billets (hard), 71. 12s. 6d.; steel rivets, III. 58.; steel 


ship plates, 81. 74. ба. ; steel angles, ТІ. 178. 6d. ; вісе! 
joists, 71. 178. 6d. ; heavy sections of stoel rails, 8. 10s. ; 


and galvanised corrugated sheets (No. 24 gauge), 
131. 78. 64. 


NOTES FROM THE NORTH. 


Grasaow, Wednesday. 


Scottish Steel Trade.—The past week has not brought 
out much in the way of change in the Scottish steel 
trade. The all-round demand is of very modest dimen- 
sions, and specifications from the shipyards are not over 
plentiful. Тһе general tone in the trade is still fairly 
good, and producers are hopeful that the further stiffen- 
ing of Continental prices will reflect in а better demand 
for local material. In the meantime the output falls 
far short of capacity, and inquiries to hand do not point 
to any immediate improvement. In the black-sheet 
grade the conditions are almost without change. The 
heavier gauges are in poor demand and galvanised 
sorts are moving slowly. Prices are nominally unchanged, 
and are as under: boiler plates, 101. 10s. рег ton: 
ship plates, 81. 78. 6d. per ton; sections, ТІ. 178. 6d. per 
ton, and sheets, } in., 8/. 128. 64. per ton, all delivered 
Glasgow stations. Under the rebate scheme, ship plates 


and sections are subject to a rebate of 108. per ton in the 
above prices. 


Mallealle Iron Trude. In the West of Scotland 
malleable iron trade the tone continues very dull. 
Business is difficult to secure and no distance ahead can 
be seen at the works. Foreign competition 18 к 
keen. There is also а quietness being felt in the re-roll 
steel-bar departments, and output is amall. Me 
prices are without change, and Crown bars are callec 
101, 58. per ton for home delivery, and 101. per ton for 
export. Re- rolled steel bars are priced at 71. 153. yer 
ton for home, and 71. per ton for export. 


Scottish Pig-Iron. Trade. The pig-iron trade of пи 
land has again changed little, during Ше week. А «(сас У 
tone prevails but there в а want of life on all sides. ant 
although prices are unaltered, the tendency 18 ци 
Consumers are not very prominent at the moment, and t М 
day-to-day output continues to be quite ample to те“ 
all calls. Тһе following are the current market quos 
tions :—Hematite, 74s. per ton, delivered at the мее 
works: foundry iron, No. 1, 758. per ton, and No. 3. 
708. per ton, both on trucks at maker's yards. 


Scottish Piy-Iron Shipmenis.— The shipment of Ж: 
tish pig-iron from Glasgow Harbour for the week ending 
Saturday last, March 10, amounted to 862 tons. . 
that total, 766 tons went overseas, and 96 tons К 
coastwise. For the corresponding week of last year | | 
figures were 297 tons overseas and 72 tons сова wie. 


making a total shipment of 369 tons. 


— —À — — — 
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NOTES FROM SOUTH YORKSHIRE. NOTICES OF MEETINGS. 


SHEFFIELD, Wednesday. 


Iron and Steel. —Taken all round, an optimistic tone 
revails. The market for raw and semi-finished material 
reflects the dull conditions which obtain in the manu- 
facture of basic iron and steel. At present purchases 
of iron and steel-making materials are of hand-to-mouth 
character, being moetly confined to covering immediate 
contracts. Little forward business is being done. Ап 
early improvement is, however, anticipated. The rise 
in Continental prices, anticipated а short time ago, has 
now become an actual fact. The price demanded by 
foreign producers for basic billets, and the like, is only 
slightly higher, but the majority of other steel-making 
requisites show considerable reductions, Already home 
producers are receiving inquiries from former Continental 
customers. The superior quality of British products and 
the reduced margin in price, make it higl y likely that 
increased business will be transacted in the near future. 
The finished branches are erratic. The flow of orders 
into some sections is considereble, but, in others, work is 
veryscarce. The engineering trades are making moderate 
progress. The position of producers of railway rolling- 
stock, ship steel, marine forgings and castings, and heavy 
steelworks machinery shows no change. Great activity 
revails in departments manufacturing electric apparatus. 
More orders have been booked in connection with foreign 
electrical development schemes. Home users are taking 
bigger supplies than for a long time past, The output of 
Stainless steel at electrical furnaces continues to be con- 
siderable. Sheffield is supplying bigger quantities of 
aircraft steel, while there is a sustained heavy demand for 
automobile steel and parts. The tool trades show slight 
signs of revival. Engineers’ tools are good lines. Garden 
and farm-implement makers are finding a moderate 
market both on home and foreign account. 


South Yorkshire Coal Trade, —Conditions generally are 
unsettled. The position is made obscure by the postpone- 
ment of the operation of the coal marketing scheme until 
April 1 next, А limited amount of business continues 
to be done on export account, while the home market is 
unaltered. There із a better demand for industrial fuel, 
but with railway companies and other big consumers 
showing no disposition to purchase ahead, sidings at 
collieries are choked. The return of wintry conditions 
has stimulated the call for house-coal, but, on the whole, 
the amount going into consumption is well below normal. 
Foundry and furnace coke is being shipped abroad in 
bigger tonnages, though the inland cal] is less substantial. 
Quotations: Best branch hand-picked, 27s. 6d. to 
298. 6d.; Derbyshire best bright house, 208. 6d. to 
21а, 6d.; Best house coal, 19s. to 20s. 6d.; screened 
house-coal, 16s. to 174. 6d. ; screened house nuts, 158. to 
168 ; Yorkshire hards, 148, ба. to 15s. ба. ; Derbyshire 
hards, 148. to 15s. 6d. ; rough slacks, 8а, 6d. to 94. 64; 
nutty slacks, бе, to 78. ; smalls, 32. to 48. 64, 


——— — —ð . — 


TENDER.—We have received from the Department of 
Overseas Trade, 35, Old Queen-street, London, S. W. I, 
notification of the following tender. Further details 
may be obtained on application to the Department at 
the above address, the reference number given below 
being quoted :—-The Municipality of Alexandria invites 
tenders for the construction of а metallic swing bridge 
over the Mahmudia Canal, the free passage of which is 
18 metres, Tenders will be received until June 5. Local 
representation is essential. (Ref. No. A.X. 6030.) 


To-night, 5.30 
Whitehall, S. W. I. Lecture: 
High-Speed Aircraft," by Major J. S. Buchanan. 


5.30 p.m., Storey's-gate, S. W. I. 


by Railwaymen in the Republic. 6 p.m.: 


College, Unity-street, Bristol. 


chester. 
Works," by Capt. H. P. M. Beames. 


Informal Discussion on “Payment by 
Informal Meeting. 


introduced by Mr. J. H. Walker. 


.m., 39, Victoria-street, S. W. I. 
“Ап Outline of Petroleum Distribution," by Mr. W. М. 
Hurrell. Friday, March 23, 7.80 p. in. 


Receivers from Electric Mains," by Mr. B. J. Axten. 


street, W. I. 


3 p. m. 


pt. M. Flack. Friday, March 23, 9 p m. 


Saturday, March 24, 3 p.m. 
of Matter" (Lecture III) by Sir E. Rutherford. 


St. Bernard's,” St. Andrew's.road, Exmouth. 


County Hall St. Helen's.street, Ipswich. 


by Mr. L. T. Weaser. 


Lecture: Birmingham’s Elan Water 
Mr. F. W. Macaulay. 


Leicester. ''Malleable Iron,” by Мг. Е. Н. Hurren. 


Bradtord. Lecture: 
Hodgson. 

INSTITUTION OF CIVIL ENGINEERS.— Tuesday, March 20, 
6 p.m., Great George-street, S.W. 
Past and Present in the Morro Velho Mine of the St. 
John Del Rey Mining Company, Limited, and Lode- 
Changes which have Necessitated an Alteration of Sys- 
ten, by Mr. А. С. N. Chalmers. Manchester апа District 
Association: Wednesday, March 21, 6.45 p.m. Man- 
chester Literary and Philosophical Society, 36, Georgo- 
street, Manchester. “Тһе Utilisation of Pre-Cast 
Concrete іп Municipal Engineering,” by Mr. Е. М. 
Richardson. Yorkshire Association : Wednesday, March 
21, 7.30 p.m., Grand Hotel, Sheffield. Discussion on 
„Organisation as Applied to Engineering," by Мг. R. А. 
Thwaites and Mr. O. F. C. Bender. 


INSTITUTE OF METALS.—Birmingham Local Section: 
Tuesday, March 20, 7 p.m., Engineers’ Club, Waterloo- 
street, Birmingham. Joint meeting with the Birmingham 
Metallurgical Society and the Staffordshire Iron and Steol 
Institute. Non-Ferrous Tubes," by Mr. W. E. Ballard. 


LAUNCH оғ CHILEAN DESTROYER ''ORELLA."—'The 
second of the six destroyers for the Chilean Government, 
now under construction at the Woolston Works of Messrs. 
John І. Thornycroft and Company, Limited, and named 
Orella, was successfully launched on the 8th instant, the 
launching ceremony having been performed by Madame 
Costa-Pellé, the wife of Captain Costa-Pell^, the Chief of 
the Chilean Naval Commission. The first of the six 
destroyers, named Serrano, was launched in January 
last, and particulars of the vessels, all of which will be 
identical, will be found in our issue of January 27, on 
page 11]. 


Instirution or Naval ARCHITECTS.—The annual 
meeting of the Institution of Naval Architects will be 
held in the lecture hall of the Royal Society of Arts, 
John.street, Adelphi, London. W.C.2, from March 28 
to Магећ 30 next, Тһе annual dinner will take place at 
the Connaught Rooms on March 28, at 7.30 p.m. Тһе 
Papers to be read and discussed are as follows: ''The 
Present Position of the Question of Fuel for Ships." by 
Sir J. H. Biles; “ Bending and Loading of Ships,” by 
Mr. J. Foster King: “А Note on Experimental Diesel 
Engines,” by Eng.-Capt. A. Turner, R. N.; “ Design and 
Propulsion of Fast Double-ended Screw Vessels,” by 
Mr. E. H. Mitchell; Further Notes on the Relative 
Strength of Fine and Full Cargo Vessels,” by Messrs, E. L. 
Chainpness and Е. McAlister; “ Ап Experimental Com- 
parison of the Performance of Model Propellers Work- 
me in Air and in Water," by Mr. W. Sprague ; Stresses 
in the Hulls of Stranded Vessels,” by Professor Е. G. 
Coker; “Тһе Effective ‘I’ of H.M.S. Wolf," by Mr. 
(. H. Hoffmann; Some Modern Developments of 
Кила Airship Construction," by Lieut.-Colonel V. C. 
Richmond; Experiments on the Propulsion of а Single- 
Screw Ship Model, by Messrs. G. S. Baker and J. L. 
Kent; “ The Vortex Theory of Propellers and its Appli- 
cation to the Wake Conditions existing behind a Ship,” 
by Mr. W. 6. A. Perring; “ Cavitation,” by Мг. J. 
lutin; and “ Statistical Analysis of Voyage Abstracts,” 
by Mr. J. L. Taylor. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
March 20, 7.30 p.m., 198, West-street, Sheffield. “Тһе 
Chemical Engineer and the Steel Maker," by Dr. J. 1. 


Pearson. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, March 20, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow. The Development of the Fiat 
Marine Oil Engine," by Mr. D. M. Shannon. 


ЗОСІЕТҮ OF GLASS TECHNOLOGY.—Wednesday, March 
21, 10 a.m., The University, Leeds. Refractories Com- 
mittee Meeting. 2.30 p.m., “Тһе Study of а Funda- 
mental Reaction in Glass Making,“ by Мг. J. Т. Howarth 
and Professor W. Е. 5. Turner. “А Method of Testing 
the Probable Durability of Tank Blocks,” by Mr. Е. J. С. 


Bowmaker. | 
NEWCOMEN SociETY.— Wednesday, March 21, 5.30 
.m., Prince Henry's Room, 17, Fleet.street, Е.С.1. 

"James Sadler, Aeronaut, Engineer, Chemist and 

Inventor," by Mr. J. E. Hodgson. 


March 21, 7.30 p.m. Municipal College of Technology. 


INSTITUTION OF PROFESSIONAL CIVIL SERVANTS.— 
‚т. Royal United Service Institution, 
“The Development of 


INSTITUTION OF MECHANICAL ENGINEERS,—To-night, 
Unveiling, by His 
Excellency the Ambassador of the Argentine Republic, 
of the Stephenson Memorial, presented to the Institution 

66 Тће 
Reorganisation of Crewe Locomotive Works,” Бу 
Capt. H. P. M. Beames. Western Branch : Wednesday, 
March 21, 7 p.m., Merchant Venturers’ Technical 
Cutting Temperatures : 
their Effect on Tools and on Materials Subjected to 
Work," by Mr. E. G. Herbert. North-Western Centre 
Thursday, March 22, 7.15 p.m., Engineers’ Club, Мап- 
“Тһе Reorganisation of Crewe Locomotive 
Yorkshire Branch : 
Thursday, March 22, 7,30 p.m., Hotel Metropole, Leeds. 
Results. 
London : Friday, March 23, 7 p. ni., Storey's- gate, S. W. I. 
" Mechanical Handling of Goods," 


JUNIOR INSTITUTION оғ ENGINEERS.—To-night, 7.30 
Chairman’s Address : 


Lecturette : 
“ High-Tension and Low-Tension Supply for Wireless 


Коул; IwsTITUTION.—To-night, 9 p.m., Albemarle- 
The Quantum and Relativity Theories 
of Light,” by Prof. E. T. Whittaker. Saturday, March 17, 
“ Тһе Transformation of Matter ” (Lecture П), 
by Sir Ernest Rutherford. "Thursday, March 22, 5.15 
ра. “ Physiological Aspects of Flying (Lecture I), 
y Ca “ The 
Physical Chemist in Search of Purity,” by Dr. Е. Cohen. 
The Transformation 


INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS,— 
South-Western District: Saturday, March 17, 12 noon, 
“ Short 
Notes on Exmouth Municipal Undertakings," by Mr. 8. 
Hutton. Eastern District: Saturday, March 17, 2 p.m., 
“ Super- 
elevation," Бу Mr. E. Tasker. “ Bridge Reconstruction, 
West Midland District : Friday, 
March 23, 5.30 p.m., Council House, Birmingham. 
Supply," by 


INSTITUTE оғ British FouNDRYMEN.—Wales and 
Monmouth Branch: Saturday, March 17, 6.30 p.m., 
Technical Institute, Newport. ‘Plastic Work and Plate 
Moulding,” by Мг. Т. W. Markland. Lancashire Branch, 
Junior Section: Saturday, March 17, 7 p.m., College of 
Technology, Sackville-street, Manchester. Mass Pro- 
duction in Ше Foundry," by Mr. W. Yates. Кач Midlands 
Branch: Saturday, March 24, 6 p.m., Technical School, 


BRADFORD ENGINEERING Society.—Monday, March 
19, 7.30 p.m., Technical College, Great Horton-road, 
“Steam Meters," by Mr. J. L. 


* Mining Methods 


BELFAST ASSOCIATION ОҒ ENGINEERS.— Wednesday, 


Belfast. ‘ Waste Heat Recovery," by Major W. Gregson. 
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Коул. МеЕтковоговоіса, _ SocrETY.— Wednesday, 
March 21, 7.30 p.m., 49, Cromwell-road, South Kensing- 
ton, 8.W.7. G. J. Symons Memorial Lecture: ‘ The 
Вип в Cycle of Activity," by Mr. H. W. Newton. 


КОХАЉ Society or ARTS. Wednesday. March 21, 
8 p.m., John.street, Adelphi, W.C.2. “Тһе Modern 
Typewriter and its Probable Future Development,” by 
Lieut.-Commander R. T. Gould. 


INSTITUTION OF ELECTRICAL ENGINEERS.-—Thursday, 
March 22, 6 p.m., Victoria-embankment, W.C.2. Electri- 
cal Research Association Report оп “А Critical Study 
of the Continuous Rating of Low-Pressure Ordinary- 
Duty Fusible Cut-Oute," by Mr. P. D. Morgan. London 
Students’ Section : Friday, March 23, 6.15 р.т., Victoria- 
embankment, W.C.2. “Тһе Vacuum Tube Family," 
by Mr. G. P. Barnard. 


INSTITUTION оғ PETROLEUM TECHNOLOOGISTS.—Thurs- 
day, March 22, 6 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. Annual General Meeting. Address by 
the President, Mr. A. C. Adams, 

MANCHESTER ASSOCIATION оғ ENGINEERS.—Friday, 
March 23, 7.15 p.m., Engineer's Club, Albert-square, 
Manchester. Annual General Meeting. The Influence 
of Metals upon Workshop and Design Probleme," by 
Mr. А. H. Goodger. 


Мовти-Кавт Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS,—-Friday, March 23, 7.15 p.m., Bolbec 
Hall, Newcastle-on-Tyne, Informal Meeting. “Тһе 
Steering of Ships." Introduced by Mr. Н. G. 
Williams. 

Society oF CHEMICAL INDUSTRY: CHEMICAL ENGI- 
NEERING GRoUP.—Friday, March 23, 8 p.m., Chemical 
Society, Burlington House, Piccadilly, W. I. Ultra 
Violet Radiation in Industry,” by Mr. A. А, King. 

HULL AssociaTION OF ENGINEERS.—-Saturday, March 
24, 7.15 p.m., Technical College, Park-street, Hull. 
The Uses of Metallurgy in Engineering," by Мг. Н. J. 
Young. 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


Тһе Coal Trade.—Conditions іп the Welsh steam-coal 
trade have become more satisfactory of late by reason 
of the freer arrival of shipping; this has created a better 
outlet for collieries, particularly those producing the 
best classes of Admiralty large coal and the better 
descriptions of small. Though inquiries have circulated 
on more active lines, business has been slow to mature, 
and, with standing stocks still heavy, little variation has 
taken place in prices, though collieries producing the 
best Admiralties have been able to advance quotations 
by 3d. to from 198. 3d. to 198. 6d. per ton. Best seconds, 
too, were steady at 184. ба. to 198., but ordinary Cardifis 
and Monmouthshires were still freely available at anything 
from 16s. 6d. to 18s. Best steam smalls were tight ut 
125. 64. to 138., but inferior qualities were plentiful from 
10s. up. Demand for sized products wes less active, 
and with supplies more plentiful, prices were patchy, 
though duffs were tight and steady. The Egyptian 
State Railways’ contract for 340,000 metric tons of 
large coal for delivery at Alexandria over April-September, 
has been awarded to Messrs. Watts, Watts and Company, 
Limited, Cardiff, at 20s. 84. per metric ton c.i.f. This 
news has been welcomed by the market, in view of the 
fact that prices were also submitted for north-country 
and German coals. Exports of coal as cargo foreign 
in the past week totalled 453,490 tons, which was 50,000 
tons less than in the preceding week, when the quantity 
shipped was the largest for some months. At Cardiff 
clearances were lowered from 359,240 tons to 295,720 
tons, at Swansea from 38,270 tons to 30,760 tons, and ut 
Port Talbot from 23,540 tons to 20,720 tons, but increased 
at Newport from 76,880 tons to 97,960 tons, and at Llan- 
elly from 5,100 tons to 8,330 tons. Exports to France 
were raised by 20,000 tons to 127,360 tons, the largest 
quantity despatched in any week for some months, 
and to Italy by 23,000 to 78,910 tons. Shipments to 
Argentina, Brazil, Egypt, and Spain were, however, 
reduced. 


Iron and Stecl.—Exports of iron and steel goods in the 
past week reached the second highest total for the vear. 
Shipments amounted to 27,666 tons coinpared with 16,314 
tons in the preceding six days. Clearances of tinplates 
and terneplates were raised from 9,29] tons to 10,269 
tons, of blackplates and sheets from 710 tons to 3,805 
tons, and of galvanised sheets from 2,060 tons to 8,130 
tons, but those of other iron and steel goods were lowered 
from 5,462 tons to 4,253 tons. 


= 


ONE-MILLION- BUSHEL GRAIN ELEvaTOR.—We learn 
that а new one-million-bushel grain elevator is to be 
constructed in the port of New Westminster, British 
Columbia, Canada. The work will be coinmenced imine- 
diately, and is to be completed by September 1 next. 
The elevator will be capable of loading ships at the 
rate of 25,000 bushels an hour. 


18-Ton Bourvon BELL ror NEw Үовк.-Тһеге was 
recently completed at the works of Messrs. Gillett and 
Johnston, Croydon, the largest bell ever cast in England, 
weighing 18] tons. The bell is the fourth largest т 
existence and the biggest that has ever been tuned. It 
will constitute the Bourdon bel] of the Laura A. Spelman 
Kockfeller Carillon, which is shortly to be installed at the 
Riverside Church, Riverside Drive, New York, U.S.A. 
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Fig, 135. SPIRAL CHUTE АТ Еко оғ BAND 
CONVEYOR. 


Fig. 134. LoADbNo CONTAINERS. 
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BOILER PLANT PROGRESS. 


EvEN twenty years ago it was very evident that 
revolutionary changes in the construction and 
working of boilers were long overdue. Тһе intro- 
duction of the steam turbine had reduced enor- 
mously the engine-room space occupied per rated 
kilowatt, and efficiency ratios, though far below 
what is now demanded, were very distinctly superior 
to what was obtainable with standard types of 
reciprocators. АБ this era the turbine room was 
fast becoming а mere adjunct to the boiler house, 
and this characteristic became more and more 
marked as running speeds rose, and the size of 
units increased. "There was for long no sign of 
any corresponding improvement in the boiler house. 
А coal consumption of 25 lb. per square foot of 
grate area, and an average evaporation of some 
3 or 4 ]b. per square foot of heating surface, were 
fairly representative of what was considered good 
practice, and in spite of these relatively easy 
conditions boiler efficiencies ruled discreditably 
low. 

The Bettington boiler constituted an attempt 
to break from tradition and to establish new 
standards of performance. Its originator was, 
however, one of the early victims of the war, 
and, as is so frequently the case, the infant idea, 
lacking paternal care, failed to develop, and the 
initiative in the reform or rather revolution in 
boiler practice passed to America. Неге the 
comparative rarety of municipal power stations, 
and the favourable financial conditions, made it 
easier to undertake costly large-scale pioneering. 
An interesting review of the difficulties and 
criticisms encountered in the ccurse of this work 
is given in a paper read last Tuesday at the 
Scottish centre of the Institution of Electrical 
Engineers by Mr. F. H. Rosencrantz, who dealt 
mainly with the use of pulverised fuel. As is 
invariably the case with really novel departures 
from standard engineering practice, the earlier 
installations were most severely criticised. In 
such cases it is the unexpected that invariably 
happens. Provision may be made against every 
reasonably conceivable contingency, and half the 
anticipated troubles for which provision has been 
made may never arise, but others totally unantici- 
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pated are almost certain to appear. These often 


discourage those financing such ventures, and lead 
to the temporary abandonment of many of the 
best-laid schemes. There have been no small 
number of promising ideas originated in this 
country, which had to cross the Atlantic in order 
to find the courage and enterprise necessary for 
their successful development. Тһе steam turbine 
itself might well have provided a case in point, 
since the original partners of Sir Charles Parsons 
insisted on the abandonment either of his experi- 
ments or on the dissolution of the partnership. 
When Mr. Bettington was killed the attempt 
to develop the use of pulverised fuel for boiler 
firing apparently ceased in this country, and the 
credit of solving the many difficulties encountered 
in practicalising the scheme belongs to American 
engineers. | 

In this connection it is of interest to note that 
Mr. Rosencrantz considers that in the United 
States the problem was somewhat simplified by 
the low ash and moisture content of the coals 
which were available. 

It soon appeared that very roomy combustion 
; chambers must be provided for the satisfactory 
combustion of pulverised coal Ав is common 
knowledge moreover, temperatures could be attained 
which, in conjunction with the deposition of molten 
ash, would flux any firebrick lining to the com- 
bustion chamber. This difficulty was aggravated 
by the introduction of the plan of pre-heating 
the air necessary for combustion. As a temporary 
measure temperatures were reduced by admitting 
а considerable surplus of excess air, but the true 
remedy has been found in definitely excluding 
firebrick from the combustion chamber. The 
molten ash still deposits on the water-lined walls, 
but each deposit as it grows in size, automatically 
scales off the metal, whilst on a firebrick surface 
it adheres and causes such rapid corrosion that 
maintenance charges become excessive. То-дау 
Mr. Rosencrantz states that with pulverised fuel 
boiler efficiencies of 87 per cent. to 89 per cent. 
are being attained in a number of plants in spite 
of enormously increased outputs per square foot 
of heating surface and of floor space occupied. 
This progress has led to corresponding develop- 
ments by the makers of automatic stokers, and 
in some instances the amount of coal burnt has 
been raised to 50 lb. per square foot of grate area, 
whilst at the same time the CO, content in the 
flue gases has been increased from the 9 per cent. 
to 11 per cent. representative of previous practice 
to 13 per cent. or even 16 рег cent. As was the 
case with pulverised fuel, however, maintenance 
costs have become excessive, and if such figures 
are to become standard practice with mechanical 
stokers, water cooling of the walls will be necessary. 

Practice in the use of pulverised fuel is still far 
from standardised, and Mr. Rosencrantz stated that 
no modern plant is as yet in existence, since it 
takes from 18 months to two years to pass from 
design to operation. However, refractories have 
been definitely excluded from all boilers now being 
constructed to work with pulverised bituminous 
coal. They may, however, he states, be retained 
where the fuel is anthracite or coke. Of the two 
methods of using pulverised coal, he considers 
that the direct-firing system is only suitable for 
smal] installations. This has the advantage of 
being less sensitive to changes in the moisture 
content of the fuel, but wear and tear is more than 
with its rival, although initial costs have been 
less. He believes, however, that as matters stand 
to-day, the cost of installation may be about the 
same for both systems. 

Whilst the use of pre-heated air has only recently 
become common in land practice, it has long been 
employed at sea. The system was first introduced 
in 1880 by Mr. James Howden, and its advantages 
formed the subject of a valuable paper read last month 
by Mr. A. Macfarlane before the Society of Con- 
sulting Marine Engineers and Ship Surveyors. It can 
hardly be denied that boilers at sea have commonly 
been operated with a somewhat low efficiency, but 
the steadily increasing competition of the internal 
combustion engine makes it necessary for adherents 
to steam to pay as much attention to its generation 
ав to its use. High efficiencies are attainable with 
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the geared steam turbine, апа, as іп land practice, 
it is now the turn of the boilermaker to follow 
suit. 

Mr. Macfarlane states that in marine practice the 
CO, content in the flue gases is often as low as 7} 
per cent., whilst with hand firing it is difficult to 
raise this figure to more than 10 per cent. owing to 
the admission of cold air when the firing doors are 
opened. Тһе theoretical figure corresponding to no 
excess of air is about 184 per cent. when coal is the 
fuel used. Тһе introduction of automatic stokers 
would facilitate the increase of the CO, content and 
increase the boiler efficiency. А few such stokers 
have been installed on board the smaller class of 
steamship, and the system is being applied on a 
fairly large scale to water-tube boilers for а number 
of new ships now building on the Clyde and Tyne, 
whilst the S.S. Mercer, fitted with pulverised fuel 
plant, has successfully made the double journey 
across the Atlantic. 

The gains due to pre-heating the air necessary 
for combustion are very fully discussed in Mr. 
Macfarlane's paper, and he also gives а convenient 
formula for the flue gas loss corresponding to 
different percentages of СО, With average bitu- 
minous coal this loss is equal to ELLA t 


Percentage of CO, 
where T denotes the flue temperature and t that of the 


boiler room. Hence, when there is 10 per cent. of 
CO, in the flue gases each reduction of 100 deg. F. 
in the temperature аб which they are finally dis- 
charged, corresponds to а heat saving of 3:88 per 
cent. In practice it is found possible without an 
excessive size of air heater to reduce the final 
temperature of escape to about 200 deg. above the 
boiler room temperature, but forced draught is 
then necessary, as for satisfactory natural draught 
a gas temperature of some 550 deg. F. is required. 
In one marine plant of which particulars аге 
given in Mr. Macfarlane's paper, the air entering 
the pre-heater had a temperature of 105 deg. Е. It 
left the preheater at а temperature of 450 deg. Е., 
and the temperature at the base of the chimney 
was 227 deg. F. only. "The stokehold temperature, 
it may be added, was 82 deg. F., and the tem- 
perature of the external air was 02 deg. F. A 
boiler efficiency of 78:8 per cent. was recorded, 
the fuel consumption being 16-7 lb. of coal per 
square foot of grate area. In another trial in, 
which the fuel consumption was 15-7 lb. per square 
foot of grate area, the boiler efficiency rose to 82-9 
percent. It will be noted that the rates of combus- 
tion were very low compared even with past prac- 
tice in electrical stations. Ву adding а pre-heater 
to à Lancashire boiler, Mr. Macfarlane states that 
the efficiency was increased from 61:5 per cent. to 
78:5 per cent., whilst at the same time the output 


was raised from 7,500 lb. of steam per hour to 
16,800 15. per hour. 


STANDARDISATION AND SIMPLIFI- 
CATION. 


THE subject of standards is one on which there is 
ever some conflict of opinion. We have had brought 
home to us at one time and another the advantages 
of scientific standards, such as those, for instance, 
with which the National Physical Laboratory is 

concerned, and of the commercial importance of the 
work of the British Engineering Standards Associa- 
tion. Although the benefits are real, we are always 
faced with objections that standardisation leads to 
stagnation. Ridden too hard, the hobby may 
indeed prove dangerous, but the work of the 
Standards Association itself suggests that when 
properly controlled this fear should not arise. The 
Association has a large number of revisions to its 
credit, and these are given consideration whenever 
the demand warrants it. In the United States a 
large part of the work of the Bureau of Standards 
has been devoted to so-called simplified practice. 
This covers much more ground than does our 
Engineering Standards Association. Тһе statistics 
collected by the Bureau have proved exceedingly 
interesting, and in many cases surprising. Іп some 
commercial goods, for instance, though the number 
of patterns on the market may have run into 
hundreds, possibly as much as 80 per cent. to 90 per 
cent. of the business has been done with. sav, half 
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& dozen. Тһе conclusion from this is that it is 
hardly worth while making and marketing the 
others for so small а sale. "This, of course, is quite 
а fair point, and the number of patterns is being 
steadily reduced by work of this kind. On the face 
of it this would appear to be all to the good ; the 
cost of handling little-used kinds is eliminated, and 
the price to the consumer, or profit to the producer, 
should change to а corresponding degree. 

It is, we take it, with the object of following 
matters up on somewhat similar lines that the 
President of the Board of Trade convened а meeting |. 
on Thursday, the 8th inst., to consider this question. 


this industry has just closed а year even less satis- 
factory than 1926, with all its evils. 

The Ministry of Labour do not publish employ- 
ment statistics relating purely to agricultural 
engineering, but we have available & sample of 
employment in the main agricultural machinery 
manufacturing districts. This is given in Table I, 


and may be regarded as thoroughly representative 
of the industry. 


TABLE I.—Employment in the Agricultural Machinery 
Industry. 


: и к Year | Number | Index, 
This meeting was attended by representatives of | employed. 1913 = 100. 
industry and commerce, and particularly of Ше | — 
engineering side of industry. It is hoped, we gather, | 1914 .. Е x 12,735 100-0 
that some inter-imperial movement of the kind ш 16,275 127-8 
may prove possible, and the establishment of а | ist Halt year LL 6.892 54-1 
central committee has been proposed and decided | ?nd >» .. 9,585 14-8 
upon, consisting in the first instance of the repre-| Ist НАН year + 8,385 65.4 
sentatives who attended Ше meeting. Мг. Н. С. S up » .. 9,241 72-5 
Williams, M.P., Parliamentary Secretary to the| Ist Най year | 10,045 78-0 
Board of Trade, was chosen as chairman of (һе и » .. 10,542 82-8 
new committee. ist Half year .. 10,356 81-4 
There is no doubt that а great deal of good сап А 22 T z 9,740 76:5 
come of such a movement, rightly directed. A я Half year 0,696 76.1 
certain amount of caution is, however, песевзагу. | ?nd . 9,570 75-2 


In the United States, the manufacturers produce for 
their domestic trade, protected against foreign aggres- 
sion by means of a high tariff. If makers there 
decide that, say, four kinds of shovels are enough 
for the needs of the country, as nobody can buy 
any other pattern those selected types will actually 
prove sufficient. Supposing our makers were to 
take the same. somewhat autocratic, step; de- 
pending as we do on export business, it is more 
than likely that in a very little while we should 
see complaints in the Overseas Trade Department 
reports and elsewhere, that our makers could not 


The low level of employment to which the 
industry was reduced by the coal and general 
stoppages in 1926 has not been overcome. These 
depressing figures are substantially confirmed by 
Table II, which gives in monthly averages per 
quarter, the volume and value per ton of British 
agricultural machinery exports for a period of years. 


TABLE II.— United Kingdom Exports of Agricultural 
Machinery and Tractors. 


wishes might result ultimately in increased traffic 
with them. But this would not cover the foreign 
business. 

Against this argument may be placed the conten- 
tion that in a neutral market, the cheaper price of a 
“ simplified practice " article would be so great an 
attraction that sentiment regarding design or other 
points might be outweighed. This, however, is 
by no means a certainty. Some few markets are 
worked mainly on prices, others on quality, and 
others on what may be termed local prejudice, and 
the fickle jades will not be dictated to. They need 
to be cajoled, or they will quickly turn to others 
who flatter them by pandering to their tastes. 


. пдех, А Index, 
expect to get business if they would not suit their | Monthy _ | оор ioi 00 а ыа 1913 = 
products to the markets. It is quite certain that, i | 
if our manufacturers do not study such marketa, 
others will, to our loss and their profit, во that the|1913  .. 100-0 40-7 100-0 
subject wants handling with much judgment. фе Ог. 11-4 96-4 936.8 
Commonly, we аге afraid, the complaint is that even | 2nd ,, 151 а Eo 
now our goods are not well enough suited to the us И 1454 83.7 205:6 
peoples to whom we want to sell them. We do not | 1923— т 7858 T 
wish the position to become aggravated. At АДА S: i 98-0 76-3 187-4 
present the United States is more or less indifferent | 3rd ,, 00 О P 166 1 
to foreign trade, save in special directions. It will оа" : 
be interesting to note whether, in future efforts to | Ist „ 19:8 ща 12885 
secure such business, when the condition of their n + 252 84-3 207-1 
domestic market makes that necessary, Ше number] 4th „, 93.8 79-0 196:3 
of patterns handled will tend to increase. This, of | 1925 — Qr 27.2 76-2 187 2 
course, will only become evident after many years] 204 ,, 309 105 12055 
at the earliest. кз E 2705 80.9 198-7 

The point we wish to make is that if, on the one | 1926— 957 1984 
hand, we insist on the necessity of our manu- 24 Qr. з 2111 189:4 
facturers studying personally the needs of individual | зга ,, 31.5 пази 
markets, we cannot consistently embark on whole- | 1927 0 i Е 
sale simplified practice for our foreign trade. 14 or. 1, 20-8 8430 
Possibly, by keeping in close touch with the 2» :: 2755 76.3 | 181-5 
Dominions, а closer knowledge of their views and | 4th „ e| 187 99.5 78-9 | 194-0 
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The total value of exports of agricultural machinery 
in 1927 was 1,500,9081., over 100,000/. less than 
the disastrous year 1926, and over 300,000/. less than 
1925. Our exports to Europe and “ other countries 
as classified by the Board of Trade, have increased 
in value, but exports to such vital and essential 
agricultural markets—and incidentally mainly 
Empire markets—such as South America, South 
Africa, British East Indies, Australia and New 
Zealand—have all declined very considerably on 
the 1925 and 1926 figures. Taking British Se 
Africa as an example, our exports of agrio 
machinery have declined from a volume of пое 
tons valued at 287,197. in 1925, to а volume 0 


То New 


THE ENGINEERING OUTLOOK. 
VlII.—AGRICULTURAL MACHINERY. 


Last year it was suggested that whilst the 
agricultural machinery industry had no very 
satisfactory prospect for the near future, the hope 
might be entertained that this branch of engi- 
neering would share in the general improvement 
anticipated in 1927. This forecast, reserved and 
gloomy as it was, can hardly be said to have 
materialised, for on the basis of all available indices 


10,047 tons valued at 156,280]. in 1927. 
Zealand, similarly, the export values have dropped 
from 112,7201. in 1925, to 56,6521. in 1927. 
In 1924, the total value of British exports из 
1,368,6721. In the same year, according to the 
preliminary figures of the Census of Produc 
issued last year by the Board of Trade, the А 
production was valued at 3,260,000. зі 
roughly 42 per cent. of production was expo to 
Retained imports in 1924 amounted in S ud 
370,9331., and therefore it may be calculated t 
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are now fitted with the necessary apparatus, it is 
possible for the Admiralty to communicate with any 
one of them during some part of the day of 24 
hours. Short-wave wireless equipment at Admiralty 
shore stations has also been improved, and efficient 
communication between the Admiralty and such 
places as Hong-Kong, Singapore and Ceylon can 
now be maintained for many hours of the day. 


the total value of home consumption was 2,252,261. | volume of exports for the United Kingdom, France 
Assuming for a moment that the ratio of exports to | and Germany for a number of years. 

production remained the same in 1927 as in 1924, | | 

then, on the basis of an export value of 1,500,908/., xr 1 че "(Кыш 55 ој 19 
production in 1927 would be valued at 3,573,590“. itii di $n Long Tons). 

But retained imports of agricultural machinery 
have increased in value by about 200,000/. between 


— | 1913. | 1924. | 1925. | 1926. | 1927. 


the two vears 1924 and 1927, and ав there is по 
\ i United Kingdom 78,498 | 19,635 | 23,142 | 20,303 | 19,367 | Ho 
reason to suppose that there has been a decided | France .. ^ ..| 12 13,450 | 14,390 | 19,020 | 16,650 | This method of communication, it may be added, 
чу · | 40,090 | 20,790 | 38,670 | 42,500 | 36,220 | proved of great value during the recent troubles 


expansion in the home market the conclusion is 
that production in 1927 was not very much greater 
than in 1924 ; that the home market has weakened 
further in favour of foreign products, and that a 
rather greater percentage of production was 
exported in 1927 than in 1924. No statistical 
accuracy is claimed for these deductions, but they 
appear to be adequately confirmed by the employ- 
ment figures shown in Table I. 

Whilst it is to be deduced from Table III that the 
volume of net imports remains on an average at 
about the same level as in 1913, at a value per ton 
of just double the pre-war figure, the volume of 
exports is only slightly over 25 per cent. of the 
1913 amount, at a value per ton 90 per cent. greater 
than in that year. 


ТављЕ IIL.- -Net Imports of Agricultural Machinery 
and Tractors. 
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125,708 | 52,875 | 76,202 | 81,823 | 72,237 |іп China, and has also resulted іп а considerable 


measure of economy, since cabling is now rarely 
By comparing Table V with Table IV, the volume | Ad. 
й , Т 3 
of work lost Бу thie country end Germany to the | „ {1} fosting dock, for the Singapore naval ba 
ni is very clearly shown, and there wo 
appear to bo little doubt that what our Australian, ber wat Мі on page and arrangementa havo 
1097 5 прате diy ihe 5 lost in it from this country to its site in June. The dock 
The outlook for the British agricultural m achine should arrive about November, and is exþected to 
industry cannot be described as good. Agric Шш, be ready for service about four months later. Ех- 
itself in this country is in a precarious condition. Penditure on the base is being mainly confined, at 
and bearing in mind the increased importation of| Present, to work connected with the installation 
foreign machinery, there seems to be little prospect of the dock and to various investigations and pre- 
of any improvement in the home market. Тһе liminary work. Tenders have, houever, been in- 
United States continue to make progress in markets я 1 5 nes E reum x the work, and these are 
which were once virtually ours, and, short of а | e at che end o SIUS monde 
miracle, the British agricultural machinery industry 
will do well if it maintains the level established in 


NOTE. 


А Monthly оше | NUM bw per 10 1927. 
F о а ны — Тнк AIR ESTIMATES AND AERONAUTICAL PROGRESS. 
en > In his speech introducing the Air Estimates in 
19225 m | 9 = du THE NAVY ESTIMATES. the House on Monday last, the Secretary of State 
B Or. 12) 22-5 ие 298 p Ir is evident from the First Lord’s Statement | for Air, Sir Samuel Hoare, mentioned that the two 
ard 136 17.1 93-5 307. 8 | Explanatory of the Navy Estimates, which уаз | пем airships, building at Howden and Cardington, 
Шы e s == — | issued last week, that a certain amount of economy | respectively, should both be completed and undergo 
Ist Qr. 278 35-0 72.2 225.6 |in naval expenditure has been possible in anticipa- their flying tests during the current year. Тһе 
nud D a id т tion of a prolonged period of peace. The net greater part of three years, he said, had been spent 
ith | 214 26-0 86-7 270.9 | Estimates for 1928-29 amount to 57,300,000!., upon research and experiment in connection with 
aA ж к which is 700,000. lower than the corresponding | these airships, and ће hoped and believed that the 
"hd ,. ү purs 1 85 239.0 figure for the current year. and 1,150,000. less designs would prove the value of this work. The 
n T a 63-3 pane SIL than the current-year's expenditure as amended | structural strength was greater, and the horse- 
1025— d Uu by the Supplementary Estimates. For new con-|power higher, than those of any previous airship, 
Pour 795 100-0 64-8 Ни struction, about 9,630,0001. are required іп the|and every possible precaution had been taken 
ма |) 512 и 4 By 5 таа 7 |1928-29 Estimates, and the First Lord explains | against the risk of fire; in the case of the Cardington, 
ИЕ 388 48-8 79-1 247.2 | that over 1,000,0001. have been saved on this item | airship, it was hoped to include the new safeguard 
dat Qr.. 1,092 137-4 61-7 192.8 | by а reduction in the cruiser-construction pro- | о! heavy-oil engines. Тһе work must, however, be 
i ik 584 72-5 60-2 218. 2 gramme, às compared with the five years’ schedule | judged by results. but if these were satisfactory, a 
иһ, 553 65855 Даде 235.3 decided upon іп 1925. The programme for the new industry would have been created and Ше 
15 В " | 2x _ [ensuing year includes only two cruisers, instead of | most distant capitals of the Empire would have 
mirc clo $0 | 00 , 62 193 1 | three, one flotilla leader, eight destroyers, six sub- | been brought within a fortnight of London. It was 
n e 379 47-7 | 69-9 218-8 | marines, one submarine depot-ship, one river gun- | hoped, in the course of Ше year, to commence a 
ска 06: BU Lo 058 | 07-2 | boat and four sloops. The last, it is stated. аге | weekly mail service to India, using heavier-than- 


air machines, experience having shown that the air 
services should be primarily Imperial rather than 
primarily Continental. It had also become evident 
that it was essential, if civil aviation were to be 
self supporting, for new types of machines and 
engines to be brought into service at comparatively 
short intervals. As evidence of this, Sir Samuel 
mentioned that in 1922 the running cost of a 
machine was 43. 2d. per ton-mile, while the corre- 
sponding figure for the latest type of three-engined 
aeroplane was Is. 10d. If, at regular intervals, 
further new types could be introduced, the time was 
пој so very far distant when civil aviation would 
no longer need to be subsidised. After a full en- 
quiry, it had been decided to enter into a new 
ayreement with Messrs. Imperial Airways, to be 


additional to the original programme. The two 
cruisers, and one of the six submarines, are to be 
built in H.M. dockvards. 

Expenditure on the Fleet Air Arm, on the other 
hand, is to be increased to the extent of 198,0001., 
mainly owing to the fact that two new flights of 
aircraft have to be formed this year for training 
purposes prior to the completion of the work on 
Glorious, which, ав mentioned on page 257 ante, 
is being reconstructed as an aircraft carrier. The 
work is being carried out at Devonport, but will 
not be completed until 1929. From the notes 
accompanying the statement, we learn that con- 
siderable progress has been made in the use of air- 
craft with the Fleet, and it may be of interest to 


Whilst all the foregoing statistics show beyond 
question the critical position of the British agri- 
cultural machinery industry, an even better survey 
of the situation is to be gained from a comparison 
of international exports of agricultural machinery, 
as given in Table IV. The value of the exports of 
the four principal agricultural machinery exporting 
countries has been expressed in pounds sterling at 
the average rate of exchange for each year. 


TaBLE IV.—IJnternational Exports of Agricultural 
Machinery. (Value in £,000.) 


== | 1913. | 1924. | 1925. | 1926. | 1927. 


— I— —b 
d Kingdom; 2,080 | 1,530 | 1,804 | 1,612 | 1.501 mention, H 135 5 that а TR да | n n 
ап ES. | 619 | 700 | 548 ‚ 63 Бееп installed оп Resolution as well as оп Vindic- based upon three main con itions. hese included 
USA... 8426 |13580 |16020 |17660 18.550 tive. Several kinds of catapult are being con-|the organisation of the weekly mail service to India, 
----- — ——5 5 structed or designed in order to determine the types | above referred to. a subsidy that would enable the 
in | 16.773 20.220 21.702 |7371 | most suitable for different classes of vessels. Company regularly to substitute new types for old 
„ An interesting matter in connection with the types of machines, and the right of the State to 


share in any ultimate prosperity which the Company 
might achieve. Тһе details of the agreement, Sir 
Samuel stated, were still under discussion. Review- 
ing progress in the Royal Air Force, Sir Samuel 
stated that the principal features of the current 
programme were an increase in strength, amounting 
to four squadrons, and a provision for equipment 
which, although substantially the same as that in 
last years Estimates, showed that maintenance 
costs were being steadily reduced Бу the introduc- 
tion of new machines. Тһе programme of research 
and experiment, we may point out, contains an 
item of considerable technical and scientific in- 
terest and importance, viz., the provision for the 
construction of a tank for testing model seaplanes 
and a variable-density wind tunnel. These matters, 


machinery of the O” class submarines, account- 
ing for the delay that has occurred in the progress 
with these vessels, is also referred to in the notes. 
It appears that torsional vibration was experienced 
in Oberon, and, as a result of investigations subse- 


to be twelve times greater than the value of British | quently carried out, it has been found necessary 
to modify the design of the motor shafts. One of 


exports. It is seen that the world demand for 

agricultura] machinery has increased steadilv since | the submarines of the 1926 programme, it is stated, 

1924. and therefore restriction in demand cannot be | is being fitted with a hydraulic clutch between the 

the explanation of the decline in British trade. Тһе | ой engines and the motor, in place of the usual type 

only explanation appears to be close proximity of the | of clutch, and similar provision has been made in 

United States to the principal customer countries, | the case of the six submarines of the 1927 pro- 

Coupled with their great domestic trade, making | gramme, for which orders have been placed. 

Possible a vast production at an economical price. Long-distance communication by short-wave 
nfortunately, statistics of volume are not ауай- | wireless telegraphy has been further developed 

able for the United States, but Table V gives the | during the year, and, ав all ships on distant stations 


Both German and British exports have declined 
г 1927, as compared with 1926, but the United 
"tates of America, before the war the largest exporter 
of machinery, continues to go forward steadily, 
and the value of her exports in 1927 are calculated 
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it may be remembered, have been under considera- 
tion for a year or two, and it is satisfactory to learn 
that it has now been decided to proceed with them, 
as the results obtained will doubtless be of consider- 
able utility to aircraft designers. Metal construc- 
tion for aircraft, as is now generally known, is being 
actively developed, and the provision in the Esti- 
mate for new aeroplanes will be allocated mainly 
to machines of this class. It is stated that seven 
types of metal machines will come into general use 
in the course of the year. The development of 
long-range flying boats for both military and civil 
purposes i8 another important feature of the pro- 
gramme; two new flying-boat units are being 


created. and six new types of flying-boat are being 
laid down. | 


‚ THE LEIPZIG FAIR. 
(Concluded from page 280.) 


THE number of exhibits at the Leipzig Technical 
Fair, which was open from March 4 to 14, and of 
which we conclude our account this week, was so 
large that it is impossible even to mention the 
majority of firms showing, and detailed descriptions 
can be given only in isolated cases. Among the 
large number of exhibits in the machine-tool hall 
which were of particular interest, there were, how- 
ever, some displays of grinding machines to some 
of which we may refer. 

For instance, of the centreless grinders shown 
by Messrs. Herminghausen-Werke G.m.b.H., of 
Hannover, one was intended for use in railway 
shops and rolling mills. 'This machine has three 
wheels, for roughing, semi and full finishing re- 
spectively in one pass, three separate feed wheels 
being employed. Additional horizontal feed wheels 
are provided on auxiliary tables, both in front of 
and behind the machines, so that long bars can be 
dealt with. А subsidiary use for this machine is 
the removal of boiler scale from locomotive boiler 
tubes, with wire brushes, while it can also be em- 
ployed for taking off rolling mill scale in place of 
а cold-drawing bench, thus effecting а saving in 
tool wear during the subsequent processes. 

А high-capacity internal grinder, the table and 
tools on which are operated by electro-hydraulic 
methods, was exhibited on the stand of Messrs. 
Wotan-Werke A.-G. of Leipzig. This system of 
drive enables speed changes to be made rapidly and 
simply. The machine is also arranged so that the 
internal diameter of the work being ground can be 
gauged without removing the grinding wheel and 
its support from the interior of the work and with- 
out stopping the machine. Тһе measuring device 
consists of an adjustable arm, provided with a scale, 
upon which the internal diameter can be read off and 
checked by the gauges. Internal diameters of 
from 40 to 400 mm., and lengths up to 250 mm., 
can be dealt with. Ап automatic device withdraws 
the grinding wheel electrically when the work is 
finished. 1% can be used in connection with all 
types and sizes of work. It is set at the beginning 
of the operation. and the machine subsequently 
runs automatically until the job is finished. 

In the latest type of internal grinder, which was 
shown by this firm, the movements of the table 
and of the head-stock are effected by hydraulic 
means. This enables gear wheels to be eliminated 
and an even work speed of from 0-3 to 12 r.p.m. 
to be obtained. The wheel spindle speeds can also 
be gradually and smoothly adjusted from zero to 
500 r.p.m. 

The advantages claimed for the surface grinder 
which was shown on the stand of Messrs. K. Jung. 
of Berlin, is that the table can be operated at any 
speed within wide limits and can be stopped іп any 
desired position. The driving medium is oil under 
pressure, and great attention has been paid to 
enclosing the driving mechanism, so ав to prevent 
the penetration of dust into the bearings and 
other parts. То effect this a powerful extractor 
fan is fitted. Тһе method of operation with oil 
under pressure enables the grinding speed to be 
regulated in steps of 5 revs. per second. This flexi- 
bility in operation, it is claimed, gives this machine 
an advantage over those of the ordinary design, 
for roughing can be done quickly, and the speed and 
feed then gradually slowed down so as4to obtain 
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a smooth and even surface towards the end of the 
process. 


An interesting grinder, which was being shown by 
Messrs. Schuchardt und Schütte A.-G., of Berlin, is of 
the duplex chucking type, with two rotating work 
heads. This machine has been designed for 
the mass production of small work, where the 
circumference to be ground must run true within 
close limits to the bore or any recessed parts of the 
piece, and which therefore cannot be satisfactorily 
ground on а centrelees grinder. Тһе machine is 
adapted for dealing with parts up to 12 in. external 
diameter and 13 in. in length, as well as profiled 
parts of all kinds. Time lost in chucking has been 
eliminated by designing the headstock as a two- 
spindle turret head. When the machine is running, 
one of the spindles is in the working position and 
the other in the chucking position, so that the 
operator can load the latter, while work is being 
ground by the other. During grinding slow-feed 
motion is obtained by а worm gear and belt 
drive, and this can be changed over to the 
indexing motion by a lever, which cuts out 
one of the worm wheels and shifts the belt 
on to а fast pulley. Тһе change back to the 
slow feed motion is effected by two cams, which 
are located on the circumference of the turret 
drum. One of these shifts the belt to the loose 
pulley by unlocking the return spring and the other 
actuates the friction clutch. "These operating cams 
can be adjusted to conform to the grinding time 
per piece. 

Micrometer gauges and other precision measuring 
instruments made by Messrs. Carl Zeiss, of Jena, 
were also being exhibitéd on this stand. These 
included an optical dividing head for use when 
the ordinary dividing head is not accurate enough, 
owing to the errors inherent in such parts as in- 
dexing plates having drilled holes or notehes, worm 
gearing and change-speed gears. Тһе only work 
performed by the ordinary head, for which it is not 
suitable, is that in connection with cutting spirals. 
On the other hand, it can be employed for measur- 
ing angles within closer limits than the bevel pro- 
tractor as well as for indexing faces at given angles 
for milling, and drilling operations. 

The index is formed by a glass ring inside the 
body. This ring is graduated to 360 deg., and is 
viewed from outside through powerful lenses. One 
degree of arc in the field of vision is seen as 45 mm. 
(13 in.), and is divided into 60 mm. by means of a 
second scale, which is projected by the eye piece. 
The divisions of this scale appear in the image 
about 0-75 mm. (0-03 in.) in size, and may be 
readily subdivided by inspection. Тһе head is very 
rigid and is designed to swivel from 5 deg. below 
the horizontal through 115 deg. The spindle 
is mounted in a taper front bearing, 18 bored to 
Morse taper No. 4, and is fitted with а centre, 
for which an arbor may be substituted. "These 
parts are secured by а draw-in rod. А set of tables 
permits the operator to move the head speedily 
over а wide range of divisions. The accuracy of the 
head itself is within + 4 вес. and an accuracy of 
+ 20 sec. can be obtained on the work. The tail- 
stock has a hardened and ground spindle, which is 
vertically and laterally adjustable. 


Тһе Fair contained a very complete and extensive 
display of wood-working machinery. Several firms, 
for instance, were exhibiting vertical saw-frames 
for dealing with the largest sizes of logs. Among 
these mention may be made of the equipment 
shown by Messrs. Maschinenfabrik Esterer A..G., 
of Altotting, a novel feature about which is that 
the saw holder does not move in rigid vertical 
guide-ways, the latter being borne in a frame so 
that they can swing backwards and forwards. 
The advantages claimed for this arranzement are 
that the points of the saw-teeth are enabled to follow 
а circular path, and can thus be easily removed 
from the work after the cut has been completed 
while the sawdust is thrown well clear of the blade. 
On the horizontal sawing machine, exhibited by 
Messrs. Handel und Reibisch, of Dresden, the saw 
is maintained in the correct position with regard 
to the work by oil pressure, while automatic feed 
and quick-speed return devices are features of the 


apparatus shown by Messrs, Gebr. Lein G. m. b. H., of 
Pirna. 
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The firm of Messrs. Erfordia Maschinenbau A.-G., of 
Erfurt, were exhibiting a number of sawing machines 
for dealing with rough timber, including a vertical 
saw frame 29 in. wide and a horizontal sawing 
machine, which measures 5 ft. 4 in. between guides. 
Messrs. F. W. Hofmann, of Breslau, had also a 
vertical sawing frame on view, which was arranged 
for mounting on a trolley, to be easily portable. 
It is necessary, however, that the wheels shall be 
removed before the saw is used, since it is not con- 
sidered safe to run it at full speed when mounted on 
its trolley. 

A machine, which was being shown for the first 
time this year, has been designed for gluing joints 
on wooden planks up to 75 mm. thick. Тһе feed 
mechanism 18 driven by a separate motor, the pieces 
which are to be treated being brought up by an 
endless chain at Ше rate of 13 m. per minute. Messrs. 
Richard Butterling, of Leipzig-Plagwitz, exhibiting 
this machine, also had a circular saw for edging 
boards. Тһе feed оп this machine was also effected 
by chain, the rates being 9, 18 or 36 m. per minute, re- 
spectively. Messrs. Bottcher und Gessner, of Altona- 
Bahrfelder, were showing a tenoning machine 
intended for the mass-production of such articles 
as the parts of doors and window-frames. Streight 
or inclined tenons can be cut with this on both sides 
of а plank simultaneously. Тһе same firm was 
showing а direct-driven planing, slotting, and 
grooving machine. This is fitted with seven cutter 
spindles, and its maximum feed speed is 130 m. 
per minute. All the spindles are driven by the 
same motor through bevel gearing. 

A general review of the metal-working and wood- 
working machines exhibited at Leipzig this year 
shows that constant attempts are being made, with 
а good deal of success, to design machines so as to 
increase both production and efficiency. 

Several interesting applications of the so-called 
flange-motor were to be seen. This motor is a 
natural development from the days when the large 
number of belts necessitated by the steam drive 
was sub-divided, rather than eliminated, by the 
coming of an electric motor to drive а group of 
machines. Тһе nextstep was to drive each machine 
by its individual motor, though this was not achieved 
without difficulty and discussion. At this year's 
Fair, it was evident that a third step has been taken 
in German practice, for it is becoming more and 
more usual to drive, not only each machine, but 
each motion on that machine, by a separate motor. 
To do this economically, advantage has been taken 
of every available space in the frame, while the 
motors operating the feed drive on radial drills and 
other similar machines are often of the vertical 
type and are mounted on the top of the column 
itself. The flange motor has facilitated this arrange- 
ment, though it may be pointed out that it was first 
designed to overcome the vibration, which arose 
from the high stresses, which occurred when an 
ordinary motor was used for driving through gearing. 

Such arrangements as these not only reduce the 
employment of belts, but by enabling the driving 
unite to be split up permit increased ease of control, 
and thus economy in energy consumption. А 
natural result ін that it is usual to find the various 
drives on a machine controlled by push buttons, 
and when it is of any size, a complete set of these 
convenient devices is placed in one or more positions. 
Certain mechanical controls аге still, of course, 
necessary, but it is noticeable that these are being 
operated electrically in an increasing number 0! 


cases, 6.0., tail stock movements on large lathes 
are driven by small motors. 


The developments which we have just described 
were first introduced on metal working machines, 
but it is now obvious that they are being pretty 
generally extended to machines designed for dealing 
with wood. 

The significance of the machine tool exhibit at 
Leipzig to British manufacturers and exporters 15 
sufficient excuse for having dealt with it at so great 
a length, but its importance must not be allowed 
to obscure the fact that this year, on the same site 
at Leipzig, there were exhibitions of industrial 
motor vehicles, internal combustion engines, textile 
machinery, foundry plant, building machinery, 
hardware and electrical equipment of a very com: 
plete and instructive character. These cannot 
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Figs. 27 AND 28. 65-Н.Р. DIESEL ENGINE; Messrs. MASCHINENFABRIK ÁUGSBURG-NURNBERG. 


be dealt with in detail, but reference to some of the 
exhibits may be made. 

Germany was the birthplace of the inventor of 
the Diesel engine, and his memory is still kept green 
by the large number of examples of this type of 
pnme mover which were being shown. These, 
however, were more or less of standard pattern, and 
it will be sufficient to say that the equipment 
exhibited by such firms as Messrs. Bohn und Kahler, 
of Kiel, Messrs. Motoren-Werke, of Mannheim, 
and Messrs. Junkers-Motorenbau, of Dessau, were 
satisfactorily illustrative of recent German practice. 
Messrs. Motorenfabrik-Deutz, of  Cologne-Deutz, 
to mention one firm only, were making a special 
display of engines for agricultural purposes. The 
inlet and exhaust valves of these engines, which are 
one above the other, are operated by tappet rods. 
НЕ valves are mounted directly in the cylinder 
1. Which are easily removable. А feature of 

е Deutz Jet-injection engine, several examples of 
which were also shown, is the self-adjusting nozzle 
uis in conjunction with the piston-head. This is 

llowed out into hemispherical or nearly hemi- | 
зена shape. This, it is claimed, greatly improves | 
| "i fuel consumption, the figure being опју from 

to 170 gm. per brake horse-power-hour. 
is well-known firm of Messrs. Maschinen- 
abrik Augsburg-Nurnberg, were also showing 
шр of their engines, including а six-cylinder, 
| h. p., solid-injection engine. They were 
Мво almost alone in exhibiting a steam turbine. 


This had an output of 170 h.p. and was designed for with temperatures up to 400 deg. C. Devices for 
driving a generator or pump through gearing. It | making these valves quick-acting, both when opening 
is specially intended for employment in textile | ог closing, or for controlling them from a distance 
factories. can also be fitted. 

A large number of pumps of all kinds were also Brief reference may next be made to the exhibi- 
on view, together with valves and fittings of various | tion of motor-omnibuses and industrial vehicles 
designs. Ав an example, the firm of Messrs. Schu- | which was arranged by the German Automobile 
mann А.-С., of Leipzig-Plagwitz, were exhibiting а | Association. This, as stated last week, was housed 
complete range of the Koswa valve, а typical |іп a new hall, which has a span roof and no columns 
pattern of which is illustrated in Fig. 25, on this page. to cut up the floor space. This exhibit indicates 
In this, advantage is taken of the contraction which | that the problems of road transport are likely to 
occurs when the direction of flow of a fluid is altered. | become as urgeut in Germany in the near future as 
The valve is arranged at the place where this they already are in this country. It is evident that 
contraction is а maximum, the interior of the|attempts are being made to provide a road service 
housing being shaped to correspond with that of the | competing with the railway, and as an example of 
steam flow. The valve casing, and indeed the | what is being done it may be mentioned that during 
whole construction, can therefore be made smaller | the Fair a regular service by comfortable six-wheeled 
than usual for the same pipe diameter. The weight | motor-omnibuses was regularly maintained between 
of the valve is thus reduced by some 25 per cent. to | Leipzig and Chemnitz, a distance of 50 miles. Two 
30 per cent., the packing is more accessible, and differences between Germany and this country may, 
the cost less, while the first cost of a new installa- | however, be noticed. Іп Ше first place. the railways 
tion is reduced, owing to it being possible to use | are in the hands of the State, а factor which may 
smaller diameter pipes. profoundly affect road development. Оп the other 

In the particular pattern of valve illustrated in hand, the German roads are not so good as ours. 
Fig. 25, the housing is of cast-iron, the gland bush | Six-wheeled vehicles are much in evidence, and are 
being of high-percentage nickel alloy. The valve|fitted with engines which enable high speeds to be 
spindle is of steel. and the whole equipment is obtained and heavy loads to be carried. The 
suitable for pressures up to 180 lb. per square inch | coachwork of these vehicles, when they are intended 
and a moderate degree of superheat. А similar|for passenger traffic, is generally of a high class. 
valve with a cast steel housing can be used оп | Ап example of one of these modern German pas- 
pressures up to 200 ]b. per square inch or more and | senger vehicles is illustrated іп Кір. 26, above. 
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Fie. 29. Automatic ELECTRIC WELDER; Messrs. 
SIEMENS-SCHUCHKERT- WERKE. 


This is manufactured by Messrs. Automobilewerk 
H. Bussing, of Brunswick, for carrying both mails 
and passengers. It is fitted with Knorr compressed- 
air brakes on all wheels, a practice which it is 
interesting to note, is also being adopted by Messrs. 
Hansa-Lloyd. of Bremen, Messrs. Mannesmann- 
Mulag, of Aix-la-Chapelle, and several other firms. 
The air compressor, which supplies the air for this 
purpose, is driven by the main engine and is cut in 
or out automatically as the pressure rises above or 
falls below predetermined limits. The air supply 
to the brake cylinder on each wheel is admitted 
through a valve controlled by a pedal in the ordinary 
way. Hydraulic brakes were being exhibited by 
Messrs. Ate-Lockheed. 

It is evident that attempts are being made to 
modify the design of the gearing used on commercial 
vehicles with a view to obviating the necessity for 
frequent gear changing and thus reducing the time 
lost on omnibus journeys, where frequent stops 
and slowings down are necessary. For instance, 
Messrs. Allgemeine Berliner Omnibus Gesellschaft, 
of Berlin, showed а constant-mesh gear-box. while 
another firm, Messrs. Dix-Werke, of Eisenach, were 
exhibiting а gear of the centrifugal type, in whicl. 
the various speeds are brought into engagement 
automatically as the revolutions of the engine 
increases. It is claimed that this arrangement 
enables the vehicle to be accelerated more rapidly 
than when ordinary gearing is used. | 

Considerable attention is also being paid to 
springing, and Messrs. Friederich Krupp A.-G., of 
Essen, ha ve evidently made use of their experience 
with gun carriages on the vehicles they are showing. 
Helical springs, enclosed in dashpots, are used and 
connection is made to the frame through rubber 
blocks. | 

In dealing with the engines, it will be sufficient 
to mention the 65-һ.р. engine of the Diesel type, 
which is being exhibited on the chassis of a 5-ton lorry 
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by Messrs. Maschinenfabrik Augsburg- 
Nurnberg A.-G. This engine is illustrated 
in Figs. 27 and 28, on the previous page. 


levers, the latter being accessible through 


by admitting air into the cylinders, an 
arrangement which, it is claimed, reduces 
wear, over-heating stresses in the gear, 
box, and locking of the back wheels. 

The chassis of this vehicle is of high-grade steel, 
and three-point suspension of the engine and gear- 
box is used. Transmission is by a cardan shaft, 
and the reaction is taken up by a torque tube, 
whose front end rests оп the centre frame cross-stay. 
The same firm were showing a motor omnibus with an 
exceptionally low-slung frame to facilitate entry and 
exit. Incidentally, this practice is becoming usual. 

Two interesting auxiliary devices, which were 
noted in this Hall, were an adaptation of the 
Flettner rotor for ship propulsion to the ventilation 
of the interior of vehicles, ма cowls on the roof, and 
front wings suspended by heavy iron brackets to 
assist in supporting the weight of long bars when 
these are being carried on a lorry which they over- 
hang. | 

We must pass over Ше exhibits of foundry 
machinery, refrigerating plant and textile machinery 
and turn, in conclusion, to the electrica] equipment 
which was on view. This does not call for a great 
deal of comment, except on the grounds of quantity. 
In the Haus der Elektrotechnik, small switches, 
measuring instruments, lighting fittings, and domes- 
tic apparatus are shown in great profusion, while 
almost the whole of another of the halls was devoted 
to wireless apparatus, thus making it evident that 
the cult of broadcasting is аз widely established in 
Germany as in this country. 

The increasing use of high tensions was illustrated 
in the displays of ironclad switchgear on a number of 
stands, in porcelain insulators of the largest size 
and in the attention that is clearly being paid to 
synthetic insulating materials of all kinds. Тће 
displays made by the smaller manufacturers of 
these classes of goods tend to be overshadowed by 
the exhibits of Messrs. Siemens-Schuchkert-Werke, 
and Messrs. Allgemeine Elektrizitáts Gesellschaft, 
of Berlin, whose products sufficiently indicate the 
trend of modern German practice. 


It is fitted with overhead valves, which 
are operated by camshafts and rocking 


the valve covers. The engine is braked 


| facturers. 
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Fie. 30. Hien- SPEED CIRCUIT BREAKER; MESSRS, SIEMENs-SCHUCHKERT-WERKE. 


Perhaps the most interesting exhibit on the stand 
of the former firm was a device, which has for its 
object the maintenance of the water level in an 
open or closed tank. Хо float is used and the 
whole of the control apparatus is arranged outside 
the tank where it can be kept under observation. 
This apparatus consists essentially of two glass bulbs. 
which are connected by a narrow glass tube to form a 
vessel of hour-glass shape. This is carried on one 
end of a counterweighted arm, the movement of 
which makes of brakes contacts in the circuit of the 
motor driving the pump. The level of the liquid in 
the tank and in the glass control apparatus being the 
same, as the water level in the former rises, water 
enters the lower bulb and gradually forces its way 
up into the upper bulb, thus causing the arm to tip 
and the motor to be switched out. Ав the water 


level in the tank falls, the bulbs are gradually 
emptied, the arm rises and the motor is switched in 


again. 
The same firm were showing а number of their 


standard motors, both alone and in conjunction 
with machine tools and other machinery, a special 
feature also being made of small grinders which are 
driven by flexible shafts. They were also exhibiting 


several types of industrial heating apparatus. 


including especially spot, seam and butt welders, 


all of which are water-cooled. One of the seam 
welders shown was fitted with both air and water 


cooling, the whole equipment being self-contained. 


so that no connection to a water supply is necessary. 
Fig. 29, on this page, illustrates an automatic 
welder, which is intended for building up such parts 
as worn out gear-wheels and for welding roller 
chains. It comprises a welding transformer and 
switchgear, while the mechanical portion includes 
the welding head and the device for turning the 
rollers. A small motor in the head, the speed of 
which is controlled by relays, feeds up the wire 
electrodes slowly and constantly at a rate which 
depends оп the length of the атс. Ву an appropriate 
modification of the mechanical portion, the same 
electrical equipment can be employed for welding 
traction gear wheels, as well as for producing longi- 
tudinal or circular seams. Се 
А wide range of switchgear was also bein 
exhibited by the same firm. Armour-clad equip- 
ment is increasingly in evidence, but ite design 18 
not so robust as that produced by British manu 
treat attention is being paid to high- 
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Fie. 31. 300,000-КУ.-А. Оп, CIRCUIT BREAKER; MESSRS. SIEMENS-SCHUCHKERT- WERKE. 


Кто. 32. Fic. 33. 


Нов. 32 AND 33. THREE-PHASE Motor; Messrs. ALLGEMEINE ELEKTRIZITATS GESELLSCHAFT. 


motor is assuming as a power-unit. This applied 
especially in the smaller and more moderate sizes, 
where a squirrel cage motor can safely be employed. 
On these motors, roller bearings are now becoming 
standard and in addition to the flange motor to 
which reference has already been made, the pro- 
tected and the protected-ventilated types are 
receiving special application from the chemical 
industry and in agriculture. 

A new development in motor design was to be 
found on the stand of Messrs. Allgemeine Elektriz- 
„ва rupturing capacity of 300,000 kv.-a., and | itaéts Gesellschaft, of Berlin. This motor, which is 
в intended for carrying currents up to 600 amp. | illustrated in Figs. 32 and 33, оп this page is manu- 
It is suitable for all types of mounting, and can be | factured for moderate and large outputs, and for 
arranged for either hand or solenoid operation. speeds between 500 and 1,500 rp.m. Аз regards 
Special features are that there is a considerable oil | the stator, the usual hand wound windings in semi- 
level above the contacts, each phase is contained іп a | closed slots are only used on the patterns whose out- 
separate compartment and the tank walls аге put does not exceed 32 kw. Above that output 
Protected from decay by hard paper cylinders, | former wound coils and open slots are employed, a 
and аге constructed to withstand explosive stresses. | departure which enables each coil to be tested at 

ere із no earthed metal in the contact chambers, | the working pressure before assembly. These 
and the breaking velocity is high. former windings are secured in position by Presszell 
It was interesting to see, as а result of an шзрес- | wedges, and сап be evenly arranged round the 
tion of the stands in the Haus der Elektrotechnik, | stator periphery so that ventilation is facilitated. 
the larger and larger role which the three-phase | No special fan is employed, but the rotor is fitted 


speed cireuit-breakers, and the model illustrated in 
Fig. 30, opposite, which can be used for controlling 
th generators and feeders, may be taken as typical. 

e employment of circuit-breakers of the smallest 
capacities are now, it is evident, becoming increas- 
ingly common in Germany, and are used on circuits 
the circuit current capacity of which does not exceed 
9 amperes. At the other end of the scale are, of 
course, the oil switches, and a pattern which the 
Siemens-Schuchkert-Werke were showing for the 
time is illustrated in Fig. 31, above. This 


with vanes so that air is drawn in from both sides, 
and expelled through the louvres visible in the illus- 
tration. In this way sufficient cooling is obtained 
at a reduced air velocity, windage losses and the 
amount of dust drawn in being thus reduced. The 
brush lifting and short-circuiting gear is simple and 
easily accessible, and is illustrated in Fig. 33. Its 
action is positive, and the switch blades can be 
quickly renewed. | 
Another novelty on this stand was а device, 
which eliminates the necessity of tipping a mercury 
vapour rectifier at starting. This consists of a bi- 
metallie strip, which is included in the circuit 
of the auxiliary electrode. Atstarting, this electrode 
is immersed in mercury, but as the current passes 
the strip becomes hot and expands unequally, 
thus causing the electrode to lift and strike the 


arc. 


Mention may also be made of a new star-delta | 


| 

| 

| switch for motors up to 6 kw., which has been 
designed to comply with the regulation that the 
| change-over from one set of connections to the 
| other must be made at a high speed, which is inde- 
| pendent of the operator. When the handle is first 
| moved a spring is placed in tension, but a locking 
device holds the contacts in their original position, 
until a connection is made between the spindle 
| carrying them and the handle detents. "The latter 
then release the locking device and the spring forces 
the contacts rapidly into their new position. 

In concluding our account of the Leipzig Fair 
it must be observed that there is nothing to indicate 
that we are falling behind the Germans in design 
or production in any branch of engineering. А 
searching examination of all the various machines 
and equipment shown would doubtless lead to the 
discovery that they are in advance of us in certain 
matters of detail. It would most surely equally 
show that in others we are in advance of them. 
The fact that a searching examination is necessary 
proves that, broadly speaking, there is little to 
choose between the two countries. 16 also proves 
that we can compete with them on quality in any 
market. It is doubtful, however, whether we are 
doing so. 

It would certainly appear that considerable 
advantage lies in specialised engineering trades 
taking part in a national exhibition of this kind, of 
which this country now has a corresponding 
function in the British Industries Fair. It is clear 
that very large numbers of foreign buyers may be 
attracted to a display of this kind who are not 
likely to travel long distances to visit a trade exhibi- 
tion strictly limited to one more or less specialised 
branch of engineering, while the specialist himself 
will not be kept away by the knowledge that he 
will see most of the latest developments in other 
than his own limited field. 


| ‘THE MARKING оғ IMPORTED CABLES AND WiRES.— The 
| Standing Committee, appointed by the Board of Trade. 
| have reported on their enquiry, under the Merchandise 
Marks Act, 1926, as to whether imported insulated electric 
cables and wires should be required to bear an indication 
of origin. The report is obtainable, price 34., from Н.М. 
Stationery Office, Adastral House, Kingsway, London, 


W.C.2. 
TRO m 


AGRICULTURAL MACHINERY PRODUCTION IN CANADA. 
According to а report issued by the Canadian Bureau 
of Statistics, the production of agricultural implements 
and machinery within the Dominion during 1926 was 
valued at 38,269,214 dols., an increase of no less than 
54 per cent. over the 1925 figure. The output was the 
greatest reported since 1921, when the value recorded 


was 38,947,968 dols. 


~ 


RoAD-MAKING MACHINERY IN COLOMBIA. The British 
Vice-Consul at Bogota has forwarded a memorandum 
relative to the possibilities of selling road-making 
machinery and steel bridges, &c., in Colombia. Firms 
in а position to supply British materials can obtain 
further particulars on application to the Department of 
Overseas Trade, 35, Old Queen-street, London, S. W. I. 
The reference number, A.X. 5996, should be quoted. 


PULP AND PAPER MILL, NEW BRUNSWICK, САМАрА.-- 
We have been informed that a mechanical pulp mill, 
costing 2 million dollars, is to be erected at Edmundston, 
М.В. It is anticipated that wood pulp and paper board 
will be produced in the new plant before the end of this 
year. The new mill will be operated by hydro-electric 
power generated at Grand Falls on the St. John River. 
The mill will have a daily capacity of 150 tons of pulp, 
and а paper-board capacity of at least 60 tons a day. 


— — —ñü — 


330 


Lr t ———— -— .... — M 
— 


LABOUR NOTES. 


| Ок the agenda which the Trades Union Congress 
General Council has prepared for the forthcoming 
discussions on industrial peace with the Mond group of 
employers, Industrial News, an official publication of 
the General Council, says that, broadly speaking, it 
is divisible into five parts. In one part are all the 
questions affecting the relations of the trade unions 
with the employers, including recognition of the 
unions, victimisation, collective bargaining and works' 
councils. In another, all the questions are brought 
together which concern industrial conditions, viz., 
unemployment, minimum wage principles, legal regula- 
tion of hours, the high wages policy, participation of 
the workers in the benefits of increased production, 
and publicity for the facts of industry. А third group 
of questions consists of the topics which particularly 
relate to the more efficient national organisation of 
industry. Under this heading are the questions of 
management and labour, the organisation, technique 
and control of industry, the effects of unnecessary 
internal competition on the standards of labour, 
problems of distribution and technical education. 


required by turns to work the overtime necessitated 
by the requirements of the work in hand. In addition 
to ordinary wages they will be paid overtime rates, 
which are fixed in advance. In undertakings where 
work is carried on uninterruptedly for seven days а 
week, hours of work are to be 144 for each period of 
three weeks (56, 48 and 40 hours). Piece-work rates 
will be во arranged that a worker of average capacity 
may be able to earn slightly more than the basic wage. 
When, over а period of 15 days, the average earnings 
from piece work show a decrease, the workers’ organisa- 
tions are entitled, after investigating the situation, to 
nominate three to five delegates from among the 
workers of the different undertakings to negotiate an 
agreement with the heads of undertakings appointed 


to mcet them by the corresponding employers' associa- 
tions. 


The supplementary payments to be added to the 
basic wage earned by ordinary labourers and skilled 
workers engaged by the hour are to be fixed by special 
agreements, account being taken of the various elements 
which go to make up the workers’ remuneration. 
Work executed outside normal hours of work, night 
work and work performed on holidays will be paid for 
at increased rates in proportion to the normal wages. 
In addition to public holidays recognised by the State, 
workers have a right, after 12 months' service, to at 
least six days of paid annual holidays. 


The fourth group includes the financial problems 
affecting industry, viz., industrial finance, taxation 
and local rates, and the bearings of the banking and 
credit systems and policy upon economic enterprise, 
and the fifth takes іп the international aspects of 
industry, including the competition of countries with 
lower labour standards than bur own, the effects of 
international agreements and conventions, and the 
work of the International Economic Conference. It 
will be seen," the writer says, “ that the ground to be 
covered in the joint discussions is to be exhaustively 
surveyed. Тһе governing consideration is that higher 
all-round efficiency in the organisation and conduct 
of economic enterprise is to the advantage of every- 
body. It involves no sacrifice of principle on either 
side to settle down to а commonsense examination of 
all the factors which affect production.” 


The March issue of the Amalgamated Engineering 
Union's Monthly Journal states that representatives 
of the Executive Council have met representatives of 
The Associated Blacksmiths' Society in accordance 
with the resolution of the National Committee, 1927, 
in regard to the piecework earnings of strikers. Тһе 
question, which is an old-standing one and somewhat 
involved, was discussed, Mr. Brownlie says, on 
general lines. Afterwards it was agreed that the 
representatives should recommend their respective 
Executives to appoint a joint sub-committee to fully 
investigate the matter with a view to arriving at an 
amicable settlement. The Executive Council have 
endorsed these findings and appointed their representa- 
tives to the proposed joint conference. 


Some time ago we mentioned that the General 
Council of the Trades Union Congress had devised a 
scheme for the organisation of unemployed workers 
under the auspices of the local Trades Councils. 16 
has now been decided to put the scheme experimentally 
into operation at Manchester, Liverpool, Bradford, 
Sheffield, Hull and Walsall, and to consider, in the 
light of the experience gained in these centres, ita 
extension to Bath, Middlesbrough, Wolverhampton, 
Leicester, Leeds, North Stafis, Gloucester, Newcastle, 
Ipswich, Plymouth, Oldham, Swindon, Bolton, Roch- 
dale and  Ashton-under-Lyne. Under the model 
constitution that has been framed any unemployed 
person will be eligible to join the local Unemployed 
Association by the payment of a penny per week оп 
the understanding that on securing employment 
such member transfers to the appropriate trade union. 


The following communication has been sent by 
Mr. Smethurst, the General Secretary, to secretaries of 
branches of The Amalgamated Engineering Union :— 
“Тһе attention of the Executive Council has been 
called to duplicated matter which has been circulated 
by the Minority Movement on behalf of certain candi- 
dates in the elections now pending for general officers 
of the union. Your members will, we think, realise 
that such action is not in accord with the practice of 
our union, and we trust that the communications 
referred to will be totally disregarded, as the adoption 
of such methods and the interference by outside bodies 
with respect to the affairs of the union is to be depre- 
cated, and should not be countenanced." 


The object of the movement is declared to һе to 
bring pressure on the Government and local authorities 
to take the fullest measures to organise relief work, 
and to obtain for the unemployed as high a standard 
of living as possible. The executive of each local 
association is to consist of two representatives from 
each branch of unemployed, two from the Trades 
Council, two from the Board of Guardians Labour 
group, and two from the Labour group of the local 
governing body. Other persons may be co-opted in 
an advisory capacity. Trade unionists who enrol are 


to be advised to retain membership of their trade 
unions. 


The writer of ап editorial note in the March issue 
of the A. E. U. Monthly Journal claims that the hopes 
expressed by him in January of an improvement in 
trade “ are likely to be realised." One ог two sections 
of the engineering industry are not, he admits, improv- 
ing as rapidly as is desirable, but apart from that 
the industry as a whole is, in his opinion, improving 
month by month. The returns from branches in 
respect of unemployed members belonging to the 
A.E.U. show, he points out, that at the end of January, 
1927, the members signing the vacant books numbered 
21,527; at the end of February, 1927, it was 18,583, 
at the end of January, 1928, 13,102, and at the end of 
February, 1928, 12,892. Between January, 1927, and 
February, 1928, the percentage of unemployed fell 
from 10-27 to 6-24. " We think," the writer adds, 
“the foregoing fully justifies the opinions expressed 
that there has been a steady improvement, and that 


we can with confidence look forward to a continuance 
of this." 


The Finnish Council of State has decided that 
during the current year the Eight Hour Day Act 
shall not apply to the following industries, undertakings 
and occupations :—Construction, repair and main- 
tenance of private dwelling-houses and outhouses in 
rural districts ; clearing, cleaning and drainage opera- 
tions performed in direct connection with forestry 
work; tree-felling and wood-cutting; the hauling «f 
timber, and the floating thereof on waterways, other- 
wise than at the actual sorting places ; railway traffic 
in so far as the staff employed is paid by the year or 
month, except in the case of locomotive drivers; the 
postal and telegraph service, except as regards workers 
employed by the telegraph department; the customs 
service, except for the stations for keeping watch on 
shipping routes and the eastern frontier, and the 
customs offices within the country ; workers in hospitals, 
and prisons, and on canals and swingbridges. 


In the course of & reference to the Washington 
Hours Convention, the same contributor says :—'' The 
question of an agreement being arrived at by industrial 
countries in respect to reduction in the number of 
working hours per week is one of paramount import- 
ance, having regard to the number of unemployed 
workpeople. In our view, it is not one that should 
be made use of for party purposes, and we regret 
that our Government has not used the influence it 


possesses to accelerate the ratification of the 
Convention. 


Under the agreement covering the iron and steel 
industry, recently arrived at by the Fascist General 
Confederation of Italian Industry and the National 


Confederation of Fascist Trade Unions, working hours It appears to us that its recent action 
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will have а detrimental effect upon the 
other Powers, and possibly delay the a 
arrived at by other industrial nations.“ 


policy of the 
greement being 


The Ministry of Labour states that on March 6, 
1928, the number of unemployed persons on the 
registers of Employment Exchanges in Great Britain 
was 1,094,500. Of these 788,400 were wholly опет. 
ployed, 237,300 temporarily stopped, and 68,800 
persons normally in casual employment; 880,100 
were men, 32,800 boys, 149,900 women, and 31,700 
girls. On February 27, 1928, the number of un. 
employed persons was 1,108,676, of whom 889,025 
were men, 34,617 boys, 151,432 women, and 33,602 
girls. Of the total number 803,071 were wholly 
unemployed, 237,472 temporarily stopped, and 67,633 
persons normally in casual employment. 'The number 
of unemployed persons on March 7, 1927, was 1,144,000, 


of whom 920,975 were men, 29,931 boys, 154,852 
women, and 32,302 girls. 


A pamphlet entitled The Mond Moonshine; Му 
Case Against the Peace Surrender, by Мг. А. I. Cook, 
has been issued by Workers’ Publications, Limited. 
In the course of it Mr. Cook says :—'' It was tragic to 
me, over twenty years a Socialist, to hear members of 
the General Council shed their Socialism for Mondism. 
The workers will now see the hypocrisy of the General 
Council, who sneered and criticised Baldwin’s plea 
for peace in our time,’ attacked—mildly, it is true 
Havelock Wilson, only now to take the initiative them- 
selves. This seems to have dawned upon one, at any 
rate, of the members of the General Council—Mr. 
Citrine. He has in recent speeches and contributions 
to the Daily Herald made it clear that he, for one, 
hopes that the meetings with the Mond group will 
develop in a permanent Economic Council of employers 
and employed, having powers to pronounce with 
authority upon every question arising in industry— 
wages, hours, and working conditions. The merest 
beginner in the study of Trades Unionism must see 
that this is indistinguishable from a system of company 
unionism made universal. And who needs to be told 
that ‘company unionism’ is ‘ bosses unionism’ ! or 
that it differs from Havelock Wilson’s Industrial 
Peace Unionism only by being even worse from the 
workers’ point of view. „. You cannot be a 
Socialist and at the same time help the employers to 
rebuild capitalism. Capitalism and Socialism аге 
antagonistic terms. We must either decide to stand 
by capitalism and abandon Socialism, or to work for 


the destruction of capitalism. There is no middle 
ground.”’ 


Mr. Cook believes that before there can be any general 
discussion with representative employers, such as the 
Confederation of Employers Organisations, or the 
F.B.L, the very minimum proposals the workers’ 
representatives should advance for consideration аге: 
(1) Full recognition of trade union membership for 
every worker, male and female. (2) No victimisation 
of workers for political or industrial activities. (3) 
Repeal of the Eight Hour Act and the Trade Union 
Dispute Bill. (4) No attacks upon wages and hours 
of the workers. Ав far as the miners аге concerned, 
the wage reductions now decided upon in Durham and 
Northumberland not to be operated.“ These are,” 
he adds, just a few of the many demands that would 


have to be satisfied before any talk of peacein industry 
was in order." 


Means were found at the last moment to avoid the 
threatened extension of the labour trouble in the Berlin 
metal industry. On Thursday last week the Arbitra- 
tion Board decided that the questions of time, wages 
and piecework rates over which about 1,000 toolmakers 
were on strike should, be referred for consideration to a 
joint committee of employers and workers. The 
employers aecepted the award, but the Berlin Metal 
Workers’ Union rejected it. The difterence was 
accordingly referred to an arbitrator appointed by the 
Minister of Labour, who, on Saturday, in the public 
interest," formally declared the Arbitration Boards 
award to be binding on both parties. 


A conference on the wages question took place in 
London yesterday between representatives of ee 
Engineering and Allied Employers’ Federation an 
representatives of the Engineering Trade Un. 
The unioris have applied for an advance of 89. per wees. 
and at the meeting exhaustive statements were made : 
support of the claim. The shipyard unions све 
to the Federation of Engineering and Shipbuilding 
Trades have decided to ask the Shipbuilding Employ 790 í 
Federation for a further conference on the wart 


· | question, the offer made recently by the employers 


being deemed to be unsatisfactory. 
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THE BEHAVIOUR OF METALS AND 


ALLOYS DURING HOT-FORGING * 
By W. L. KENT, Ph.D., B.Sc. 


mechanical tests, 


that the only way in which the mallea bility of a material 


may be determined is by actually rolling, drawing, or 


it under industrial conditions. 
However, the present work has shown that in certain 
cases useful information тау be obtained regarding 
the variation in the working properties of a material 
with rise in temperature, by combining the results of 
the test to be described and the Izod test. 

So far as the author is aware, the only previous work 
on the hot-forging of metals is that of Ellist on the 
effect of constitution on the malleability of steel at 
high temperatures. 
ployed in the present work were similar to those of 
Ellis, and consisted in the forging of small cylindrical 


interesting 
conclusions concerning the mechanism of hot-forging, 
to an extension and modification of the 
It has been shown 
that certain metals strain-harden during hot-working 
in the same way as at ordinary temperatures, but not 
to the same extent. 

reases р 
rate of fall being greater in the case of aluminium than 


hot-forging of copper is made possible by its instan- 
taneous recrystallisation at 650° C. (with a given degree 
of cold-work), but that in the case of aluminium the 
actual softness of the metal is an aid to hot-forging. 
is investigation had a 
hammer weighing 87} lb., and the maximum height of 
allowed of the use of an energy of blow of 400 ft.-Ib. 
height of fall was regulated by means of а special 
clamp attached to one of the guides of the drop-stamp. 
fixed firmly at the required height, 
mmer was drawn up until it pressed against the 
clamp, the specimen placed in 
position on the die and the hammer allowed to fall 


umilar procedure was employed for tests at elevated 
temperatures, the specimen being rapidly transferred 


side y side with, the specimen. The methods of 


ting and the ranges of temperature employed were 
as follows : : 


Water bath 


350 deg. C. to 600 deg. 
650 deg. C. to 1050 deg. 

The usual soaking period was 15 minutes, and the 
maximum (in the case of the electric furnace only) 

minutes to 25 minutes. The time elapsing between 
the withdrawal of the specimens from the bath or 
umace and the fall of the hammer was only about a 
second, and very little chilling occurred. The forged 
samples were allowed to cool on the concrete base of 
the stamp. All tests were carried out in duplicate, 
and the results expressed as a percentage decrease in 
eight, which has also been termed the percentage 


* 


f Room temperature to 100 deg. С, 
ОП bath 125 deg. C., to 325 deg, C. 
Salt bath С. 

( 


Electric f игпасе 


ormation, Preliminary experiments at ordinary 
indi atures with 0-5 in. and 1 in. normal} samples 
cated that those of the former size were the most 


convenient to employ, except in the case of lead, and 
for hi f · was the best blow to use as a standard 
gh-temperature work. 

aid rg i tests were made on aluminium, copper, 
l-mm. b rasses, using the small Brinell machine with a 
m. ball. In all cases the load was maintained for 

д > and at least three impressions were made 
alumini Specimen. A load of 5 kg. was employed for 
When um, and one of 10 kg. for the other materials. 
ever possible, the materials were obtained in the 
drawn to size. Іп some cases, however, 
was not possible, and castings were prepared in the 


В | 
Рарег read before the Institute of Metals, 


London, 
1 ездву, Магеһ 7, 1928. Abridged, 
A 47 (1924) теле Schol. Mem., Iron Steel Inst., vol. 13, 


+ normal sample is от Е. 
М A зе Бауи | ht ; 8 
the diameter. P iaving the height equal t 


been 
satisfactory. Indeed, it may be said that no mechanical 
test may be satisfactorily used for this purpose, and 
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Particulars of the materials 
accorded them are given below, 


Tin.—The tin was C.T.S. brand, with a purity of at 
All ingots were cast at a tempera- 
ture of 300 deg. C., and samples were annealed at 


least 99-9 per cent. 
100 deg. C. for 10 minutes. 

Lead.—The lead was 
red-lead by charcoal. 


at 100 deg. C. for 10 minutes. 


Fig.1.FORGEABILITY OF TIN, LEAD 
AND ZINC AT ELEVATED TEM 


ERATURES. 


Fig.Z. FORGEABILITY OF COPPER & ALUMINIUM 
AT ELEVATED TEMPERATURES. 
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Zinc. The metal used for the experiments recorded 
here was of 99-95 per cent. purity. All ingots were 
cast at a temperature of 495 deg. C., and specimens were 
annealed at 100 deg. C. for 10 minutes. 

Aluminium.—The aluminium contained 0. 17 per 
cent. iron and 0-20 per cent. silicon. The metal was 
cast at а temperature of 700 deg. C., and all specimens 
were annealed at 450 deg. C. for 30 minutes. 

Copper.—The material used was best American 
wire-bar, and all samples were annealed at 650 deg. С. 
for 30 minutes. 

Brass.—Two grades of brass were obtained, namely, 
70:30 and 60:40, and pure and leaded samples of 
each were investigated. Тһе analyses of the materials 
used are shown in Table I. Тһе prepared samples 
were annealed at 650 deg. C. for 30 minutes and allowed 
to cool in the furnace. "There was very little oxidation 
in any of the specimens. 


obtained by the reduction of 
All ingots were cast at a 
temperature of 380 deg. C., and samples were annealed 


, 
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required size. АП 


Results Obtained.—The results obtained for tin are 
plotted in Fig. 1. The first portion of the curve is a 
straight line, but there is a marked change in direction 
between 130 deg. and 155 deg. С., after which the 
curve assumes a different form. The change in form 


deformation did not increase very rapidly with tem- 
and was only in the neighbourhood of 
40 per cent. when the metal was quite near the melting 


The curve for zinc (Fig. 1) showed peculiar variations 
at temperatures beyond 150 deg. C., somewhat similar 
to those observed by Bingham* in elongation tests. 
Although the whole curve was not checked by a further 


TABLE I.—Analyses of Brasses. 


70 : 30. 60 : 40. 
Element. та тт иен imm LLL ———— а 
А. В. С. D. 
горрег, per cent. 72.2 70:1 60.2 60:4 
Тіп, * Nil Nil Nil Trace 
Lead, 0-01 0-178 0-006 0-56 
Iron, А 0-05 0-027 0-027 0:18 


series of experiments, typical points were confirmed by 
separate tests. Тһе deformation curve does not 
indicate the working range in the same way that 
notched-bar impact test results ао. 

Two entirely Separate series of tests were carried 
out on aluminium. Тһе object of performing the 
second series was in order to confirm, if possible, the 
character of the first curve, but micro-examination 
of typical samples showed that full agreement could 
not altogether be expected, since the structure in the 
first series consisted of elongated grains with layers of 
small ones between, and the second of uniform poly- 
gonal grains with a larger average size than the first 
series. However, the small increase in forgeability 
at a temperature of only 50 deg. to 100 deg. C. was 
confirmed (Fig. 2), together with the existence of a 
cusp in the curve at 300 deg. C. There was a marked 
change in direction in the first curve at 450 deg. C. 
but this was hardly confirmed by the second. Having 
regard to the low temperature at which aluminium 
softens, the hardness results (Fig. 3) are of interest, 
since it is remarkable that even specimens forged at 
600 deg. to 650 deg. C. were still harder than the 
original material, the Brinell hardness of which was 

18:8. 

The forgeability of copper (Fig. 2) appears to increase 

slightly with rise in temperature up to 100 deg. C., 
but then remains constant to 200 deg. C. and again 
increases gradually up to 950 deg. C., the curve forming 
а series of small loops. It should be mentioned that 
the agreement. between duplicate samples in this series 
and with all the brasses was very close indeed. Тһе 
| Brinell hardness (Fig. 4) increased from 43 to 73:5 
| оп forging at ordinary temperatures. Тһе value fell 
quickly on working at only 50 deg. С., but then very 
gradually up to 550 deg. C., when a very sudden 
fall occurred, and no increase in hardness was dis- 
cernible in specimens forged at 650 deg. C. Micro- 
examination showed that a recrystallisation took 
place at 600 deg. C. and was completed at 650 deg. C. 
A further small increase іп hardness took place up 
to 800 deg. C., when it decreased again to a minimum 
at 1,000 deg. C. The increased hardness at 1050 deg. C. 
was probably due to the fact that excessive oxidation 
occurred at that temperature and oxide was forced 
into the surface of the specimen by the hammer-blow. 
In connection with the recrystallisation occurring at 
650 deg. C., it is interesting to note that Bengough and 
Hanson, investigating the tensile strength of copper 
at clevated temperatures, found that the elongation 
curves suffered an abrupt change in direction at 650 deg. 
C. They associated this point with the recrystallisation 
of the metal, and although it may be pure coincidence it 
15 significant that the corresponding elongation was 
27:5 per cent., while in the present experiments thc 
deformation was 27 per cent. 

The effect of the temperature on the forgea bility 
of brass is shown in Fig. 5, the broken lines indicating 
the lead-free brass in each case. The deformation of 
70:30 brass increases a little with the temperature of 
forging up to 400 deg. C., remains constant to 500 deg. С. 


* Journ. Inst. Metals. vol. Xxiv., p. 333 (1920). 
T Greaves and Jones, lENGINEERING, vol. схх., p. 308 


| (1925). 
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It increases slightly to 550 deg. C. or 600 deg. C., and 
then apparently falls off again very 05 before 
increasing rapidly after the temperature of 700 deg. C. 
has been reached. Samples of pure brass deform a 
little more readily at 930 deg. C. than at 900 deg. C., 
but the impure material behaved as if very near to the 
melting point due, perhaps, to the influence of the 
lead. The form of curve gives no indication of the 
presence of that element, although the notched - bar 
impact test indicates the presence of between 0:01 
and 0:02 рег cent.“ The surfaces of all the samples of 
pure material were smooth and free from cracks 
whatever the temperature of working. Samples of 
brass B, however, showed а considerable number of 
cracks when tested at temperatures in the neighbour- 
hood of 350 deg. C. and above. Тһе cracking increased 
in severity аб 550 deg. C. and again at 750 deg. C., 
and at 850 deg. C. spread to the sides of the specimens. 
Micro-examination showed that the cracks were 
largely intercrystalline, even at 350 deg. C., and con- 
firmed the opinion that their presence was due to the 
influence of the lead. The hardness (Fig. 6) was іп- 
creased from 54 to 90 by working at room temperature 
and, after forging above 450 deg. C., fell gradually, 
until at 900 deg. С. it was the same as that of the fully 
annealed material. There were signs of the com- 
mencement of recrystallisation in the specimens forged 
at 900 deg. C. 

The forgeability of 60:40 brass remained nearly 
constant up to 400 deg. C., after which it increased 
fairly rapidly up to 650 deg. C., and then very rapidly 


Fig.5. FORGEABILITY OF 70:30 AND 60:40 
BRASS AT ELEVATED TEMPERATURES. 
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еше of lead has very little influence 
on the form of curve obtained. At about 350 deg. С. 
the samples of lead-brass showed surface cracks which 
became more severe аф 550 deg. C. and 650 deg. C. 
The &mount of cracking then decreased, so that the 
material was fairly malleable аф 700 deg. C., and quite 
malleable at 750 deg. C. and temperatures above. In 
the malleable range the buttons produced had smooth 
clear surfaces and neatly rounded sides, indicating 
ease of working and a high degree of forgeability. These 
properties, and the absence of cracking, were probably 
due to the fact that the alloy becomes all B at about 
750 deg. C. 

The pure brass did not crack at low temperatures, 
but did not forge so well at temperatures above 
650 deg. C., and showed marked side cracks at tempera- 
tures beyond 750 deg. C. The sides were irregular in 
contour, and it was quite evident that the impure 
material was more satisfactory for high-temperature 
forging. The surface-cracking noticed above in 70 : 30 
brass B and in 60 : 40 brass D at intermediate tempera- 
tures was not obtained in this series at all, but at 
temperatures approaching the melting point there 
was a tendency for the side cracks to spread inwards 
from the edges. As in the case of 70 : 30 brass, micro- 
examination showed that cracks in the lead-brass 
followed the crystal boundaries, and chiefly the boun- 
daries between « and В grains, where the lead was 
segregated. The absorption of о by the В became 
noticeable at 600 deg. C., and complete at 750 deg. C. 
to 800 deg. C. The disappearance of surface cracking 
in the lead-brass may be accounted for by the growth 
of the 8 grains, since the lead was no longer concen- 
trated on the grain boundaries. The hardness (Fig. 6) 
was increased from 70 to 102 by working (11 per cent.) 
at room temperature. The value fell to about 86 at 
550 deg. C., and then rose again to over 90 at tempera- 
tures beyond 800 deg. C. 

The results obtained in the present series of forging 
tests, considering the deformation curves and surface 
appearance of the samples jointly, agree well with 
those of practical experience and those of other mecha- 
Lone а ee 


* Greaves and Jones, E ; 
(1925), es, ENGINEERING, vol. cxx., p. 308 


nical tests, except іп one particular. Bunting* con- 
cluded from his temperature-Izod value curves that 
the influence of lead on « brass (65 per cent.) is not 
harmful in hot-stamping, provided that the working 
temperature is high enough and the finished article is 
not called upon to resist shock stresses, yet « brass 
(70 per cent. copper) containing lead would not forge 
under the drop-hammer without cracking. This 
property of indicating whether or not а material will 
crack when forged is one of the chief advantages of the 
drop-stamp over the Izod test for malleability measure- 
ments. It also gives the forging test a claim to priority 
over the impact hardness test, which is made by allowing 
a weighted, hardened steel ball to fall upon the metal 
from a given height and then measuring the indentation 
produced, which has also been recommended by some 
authorities for malleability determinations. 

The results of notched-bar impact tests at high 
temperatures have shown that a high Izod or Charpy 
value usually indicates good working properties, and 
that the best working temperature is that at which the 
Izod value attains a maximum. In this respect the 
notched-bar test is superior to the forging test, but 
the latter gives very useful information when the 
appearance of the sample is taken into account, and 
defines the limits of a working range much more pre- 
cisely than the notched-bar test. However, high Izod 
values are sometimes obtained when the material 
will crack severely under the drop-hammer, and appar- 
ently the joint results of both tests would be of value. 
Care must be taken in interpreting the results of the forg- 
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ing test with materials having а columnar structure 
(like zinc), since the result is dependent on the direction 
of the blow relative to the grain formation. ІҒ the 
sample is struck in such а way that the crystals are 
forced to interlock no cracking will occur, provided 
that the temperature is within the working range. 
However, if the blow is struck in any other direction, 
severe cracking will occur no matter what the 
temperature may be. 

The Mechanism of Hot-Forging.—The resulta of 
tensile tests at elevated temperatures appear to indicate 
that metals soften very rapidly with increase in 
temperature, since the strength decreases very consi- 
derably long before the melting point is reached. 
However, the results obtained in the present, investi- 
gation suggest that the materials tested are not 
exceptionally soft even at temperatures just below 
the melting point ; the reason for the apparent anomaly 
is, of course, the time factor. As a result of these 
observations, experiments were devised in order to 
supplement the data already obtained so that definite 
conclusions might be drawn. Тһе results already 
obtained may be summarised aa follows : 

1. The hardness of aluminium which has been forged 
at high temperatures is still above that of the annealed 
material Іп this connection it is interesting to note 
that Hansonf has shown that aluminium strain- 
hardens under creep stresses at 250 deg. C., аб which 
temperature the metal may be completely softened 
in & comparatively short time. 2. The hardness of 
hot-forged copper falls slightly up to 550 deg. C., 
but at temperatures beyond 600 deg. C. it is approxi- 
mately the same as that of fully annealed material. 
3. Metals have an appreciable hardness near the 


— 4 !,. 


* See ENGINEERING, vol. cxix, р. 368 (1925). 
Hanson, Metallurgist, 1927, April 29, p. 54. 
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melting point. 4. The slope of the deformation- 
temperature curve for copper indicates that the hard- 
ness falls off but slowly with increase in temperature, 
and not rapidly as indicated by the tensile test. 

The Effect of Quenching Hot-Forged Samples. —A 
number of copper samples were forged at temperatures 
from 600 deg. to 750 deg. C. and quenched immediately 
after the blow had fallen. "Unfortunately, the samplee 
did not belong to the same batch as those previously 
employed, and their hardness was slightly greater, but 
the results are quite comparable with those already 
discussed. It will be seen from Table V that quenching 
does not affect the recrystallisation taking place at 
600 deg. to 650 deg. C., nor does it affect the final 
bardness of the specimens. 


TABLE V.—Forging and Quenching Experiments with 
С 


оррет е 
Sampie| Temperature and | Deforma- | Hardness 
N ЕР Treatment. tion. | Hardness.| Previous 
, Per cent. es. 
С 43 600, quenched 23.8 59 · 5 58-7 to 46:7 
44 650, "s 25.9 45.3 43-6 
47 650, alr- cooled 25-9 45-9 
40 700, quenched 25.3 46.3 44.6 
48 750, % 97:3 406-5 45.0 


Table VI shows the average hardnees of samples 
forged at temperatures from 450 deg. to 650 deg. C., 
and that of samples forged and quenched at similar 


Fug. 6. HARDNESS OF 70:30 AND 60:40 BRASS AFTER FORGING. 
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temperatures. It will be observed that quenching 
had no effect on the final hardness, and it was therefore 
concluded that any hardness changes occurred during 


TaBLE VI.—Forging and Quenching Experiments with 
Aluminium. 


Sample. Temperaturo and Treatment. | Hardness. 
eg. C. 
Average ..| 450 air-cooled 22-1 
А 111 ..| 450, quenched 22-4 
Average .| 500, air-cooled 21:6 
A 117 ..| 500, quenched 21-5 
Ауегаре ..| 550, air-cooled 21:3 
A 118 ..| 550, quenched 21-0 
Average ..! 600, air-cooled 20-8 
A 123 .| 600, quenched 21-0 


and immediately after forging, and that the cooling 
period had no effect on the final hardness and condition 
of the samples. 

The Effect of Annealing Cold-Worked Samples.—A 
number of experiments were performed with aluminium 
and copper in order to compare the hardness of cold- 
worked and annealed samples with that of the hot- 
forged specimens. The samples were forged cold in 
groups of four with such а blow that those in 
group were deformed the same amount as samples 
hot-forged at 300 deg., 450 deg., 550 deg., 600 deg. 
650 deg., 700 deg., and 850 deg. C. respectivel with E 
blow of 50 ft.-lb. They were then annealed at - 
appropriate temperature for уагу! times. T í 
results obtained by annealing cold-worked samples 0 
copper at 300 deg. C. are shown in Table VII, а 
indicate that slight softening (about 7 per cent.) occ 
only after two hours. . 

The specimens annealed at the other temperatures, 
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however, w softened after annealing for tion and takes plac j Е 

А, > é ; AUS place much more slow] tl the 
only 10 m у average hardness of al] four | case of copper. At a temperature of 200 о it H.M. RIVER GUNBOATS FOR CHINA. 
samples has therefore been recorded in Table ҮШ. | takes 30 second . 


в to reduce the hardness of д cold-forged AS is well known, the British 


е hardness of the cold-worked samples is shown in aluminium specimen to the same as that of a sample | service for many years on the 


the first column, the average hardness of the annealed hot-forged 


an equivalent amount at that temperature, shallow-draught gunboats which have proved very 
TABLE VII. Annealing of Copper at 300 deg. С. TABLE IX.- Short Period А nnealing of Copper. ‘successful n Use on this difficult and dangerous part 
ІҢ СӨ | = — TN —B cd NE of the river, Тһе section between Ichang and Chung. 
| | | Hardness. Шы. | HAD pean: ing, on which these boats operate, is extremely аі. 
Хо. Detormation Time of Anneal. a No Deformation Wee Time | — А cult to navigate, there being numerous rapids, shoals 
er cent, Minutes, P em | ТҮРЕ тъ: Per cent, | Dez с Seconds. | Гапа rocks, with à Very swift current. The conditions 
efore, | er. . C. | Я іліге va Е 3 N E 
= | | | | | Вегоге, | After. | ге quire very shallow -draught boats, and it was for this 
——— = > == — — — Г 8 "зоо Dr ъс с 7 > ' H . 
са | | | — — — = - | Service that Messrs. Yarrow and Company, Limited 
) 1 -- | ~~ - | | ч =m с ты Ж “ * 
€ 110 406 | 7 (heating to tem. | 769 | Te [ois 23.2 500 20 78-9 | 72.4 | of Scotstoun, devised the tunnel system of propulsion * 
118 20.0 jo ure) | 77-1 FE 253 В : 500 30 77-1 44:4 | combined with the Yarrow balanced flap, an arrange. 
| 2 qd p 107 2 | 23. 5 60 75:9 44-0 nt which was 6 : jed ; . 
u 4 5 a | e | | ao | о | ЕТЕТ some 25 years ago, езім in Н.М. Widgets 
' | 127 75. 70-6 170 94.4 550 20 75-1 42.2 |‘ „зао. 
- ә „е Е г. <1 У ” + M % с; А 1 f£ ^o d y ы 
- | Е А = | 125 | а | 885 60 44-2 7855 The same firm has recently supplied, to the order of 
AEUR VIII.— Comparison Hardness after Cold-Forging, 173 | 25.6 | 600 15 74.7 42 B | the Admiralty, for service in the same Waters, the gun- 
= Cold- Forging and Annealing, and Hot-Forging,* | 174 26-1 600 60 73.2 41-2 oats Gannet, Petere], Seamew and Tern, the last- 
— : — - L —— eh om Жы d СТЕ illostrated in the annexed figure. These 
ardness of Samp? 8. 5 5 Е : 4 vesseis are АП of + ез » type Ба; T 
E E ГАВІЕ X. Short Period Annealing of Aluminium т. . TN ваше type, but the Seamew and 
— = | Temperature 0/7 2 triod Annealin, м — | Tern are slightly smaller and not quite so fast as the 
о dn | | | other two. Тһе 0 smalle "пасе д. у ` ; 
88 | Cold-Worked Пек. С. | JO REM, ак, 1 aie smaller vessels have a | ngth 
lold-Worked. | and Annealed. | Hot-Worked. to. | Deformation | Tempera- | Time. | culars of Je 9 in., and а length between perpendi- 
ey | ы. ча — Хо. Per cent. pe. Seconds. | сшагв of 160 ft. The beam moulded is 27 ft., and the 
à | - Deg. С. | Before. | After. дер moulded, amidships, | ft. The machinery, in this 
25.0 ы 9 05 65:6 300 => h — — — _ | Case, Consists of single-reduction geared turbines de. 
77-5 2 5 "Ps 50 i 482 dia T | ТЕ 4 | veloping 1,370 shaft horse-power at 450 r.p.m. Steam js 
» ~ ‘ о. 88 5.5 ! 30.: 27.3 * Mur at : 
ща 43-9 58 to 46-7 600 84 45.0 400) 30 32.0 24.0 supplied by two Y arrow water-tube boilers, each having 
. 5% 9. Ə * 4 | sa + | : | ыы | — ге > - » » x 
81-3 | 15 | 42-6 650 | 87 47-3 400 15 30-8 | 18-3 | 1,530 sq. ft. of heating surface and fitted for burning 
83-0 | 49.7 | +: ща 144 55-0 900 | 5 29.8 27-7 | ой. These two boats were designed to give a contract 
5 | | ; = d | UM any A 4920 TE speed of 14 knots, 
— — 2 1 J 2 — 42 Ji í ‘ “9. 5 5 
* All Tesults are for Specimens wit | | 


һ corresponding deformations. | _ = 


In the case of the larger vessels, the Gannet and 
samples in the second column, and that of the hot- 


| Peterel, the length overal] is 184 ft. 9 in., and between 
perpendiculars 177 ft. The beam moulded is 29 ft. and 
depth moulded, amidships, as before, 7 ft. These 
two boats have single-reduetion steam turbine instal- 
lations, developing 2,250 shaft horse-power at 400 
r.p.m., and the two oil-burning Yarrow boilers fitted 
have each a heating surface of 2,500 вд. ft. Тһе 

| contract speed, in this сазе, was 16 knots. 


1 5 ; It has already been shown that aluminium samples 
orged specimens in the third, while the temperature of were always somewhat hardened by working at 
annealing ог forging is shown in the fourth column. elevated temperatures, and, since quenching has no 

5007 -репод annealing experiments were then | effect on the final hardness, it may be supposed that 
carried out, and the results are recorded below in during working some advantage is derived from the 
Table ІХ, Тһе resulta obtained were similar to those relative softness of the metal at the higher tempera- 
of Pilling and Halliwell.“ and indicate that the period | tures, The slope of the temperature-deformation 
Ог complete annealing (for the appropriate deforma- 


tion) at 600 deg. С. ің between 5 and 15 seconds, and at tion шы шаны. шаа NEU In all four vessels, the ament Consists of two 3-in. 

eg. C. between 20 and 30 seconds Hine hel. ; — breech-loading guns and eight 0-303 in, Lewis guns, the 
suggested sudden recrystallisation at 650 den qu SS —— three breech-loaders and Six of the Lewis guns being 
confirme › and it is concluded that continuous hot- BRASS AND (COPPER SHEETS FOR INDIA. —The Com. | mounted on the battery deck, and the remaining two 


Orging is made possible by th. instantaneous recrysta]- | mittee for the Development of Arts and Industries in | Lew is guns on the fighting top. Тһе accommodation 

: 4 Si à пе st; { \ 5 гес а! - Е : i 4 А ң 

lation 0 work ћагдећ d at За! 81 i] | T T one of the Indian States asks to be put in touch with provides quarters for the commander, three officers, 

ments Were conduc te d VL та 1555 3 iar та еър ка suppliers of brass and copper sheets suitable for cold- 14 petty officers, а Епгорсап crew of 40 and a native 
ле gir alum nium, ani 16 results Р 


(Table X) ! | working. Firms in a position to offer British materials crew of nine. Accommodation for the European стем 
А) show that the softe за gradu: ra- in further partie ы tie | | 

the softe ning 18 à gradual opera 585 Сома W ои "ae 1 а a 2: | is on the battery deck, the rest being all on the main 

— — - Jepartinent o Verseas rade, 33, ( ueen-street, 3 мека | қ ЧР А . В у 

( A Proc, Amer, Soc. Test Mat vol Хху (То) рр London, BS. W.. Reference No. 2232 6002 should be deck. "ean hlights, ele ти lighting throughout the 

17-119 (1925) ; > iac. n | quoted vessels, ventilation and wireless service are supplied 


Digitized by Google 


334 


with current from a steam-driven Peter Brotherhood 
set, and an oil-driven set run by a Gleniffer motor. 

The delivery of these vessels waa effected in а воте- 
what unusual manner. Commonly, light-draught vessels 
are built up in this country in floatable sections, and, 
after launching and the completion of trial trips here, 
the vessels are dismantled and the sections shipped out 
for assembly at their destination. This method is costly, 
the sections are liable to suffer distortion, and the 
system imposes limitations on design. In the present 
instance, with the co-operation of Messrs. Butterfield 
and Swire, of Hong Kong, Messrs. Yarrow and Company 
were able to undertake delivery of the vessels complete 
at Hong Kong, the trials being run there instead of in 
this country, and the vessels being subsequently handed 
over to the Admiralty authorities. The boats were, 
therefore, merely erected at Messrs. Yarrow's Scotstoun 
yard, dismantled, packed, and shipped, and re-erected 
and completed at Messrs. Butterfield and Swire's 
Taikoo Dockyard, the builders remaining responsible 
until the final handing over after the trials. Re-erection 
and completion were carried out by the Taikoo Dock- 
yard and staff, under the supervision of Mr. White, 
representing Messrs. Yarrow and Company, and of 
officers appointed by the Admiralty. The re-crection 
was completed without any difficulty, and on trial all 
vessels exceeded their contract speed. These are the 
first turbine-driven vessels on the Upper Yangtse. 


THE DETERIORATION OF LEAD CABLE 
SHEATHING BY CRACKING AND ITS 
PREVENTION.* 


By 8. BECKINSALE, B.Sc., A.I.C., and 
Н. У/УАТЕВНООЗЕ, M. Met. 


(Concluded from page 300.) 


Possible Causes of Failure.—Consideration has been 
given to the various explanations put forward from 
time to time to account, wholly or in part, for the 
cracking of lead sheathing and sheet. These may be 
enumerated under the following headings 5, — 

(1) Deleterious impurities. "s 

(2) Overheating of the metal during extrusion or 
rolling. 

(3) Grain growth or abnormal grain size. 

(4) Embrittlement due to an allotropic change. 

(5) Intercrystalline corrosion. 

(6) Prolonged tensile stresses. 

(7) Vibration. 

1. Deleterious Impurities.—The possibility of im- 
dejen causing cracking was dealt with at some length 

y Archbutt, who analysed several samples of cracked 
lead-cable sheathing and parts of а sheath away from 
the cracks. His analyses, which included oxygen 
determinations, indicated that the lead used in making 
the sheaths was of а very high order of purity, and that 
· there was no difference between the nature and amount 
of the impurities present in the cracked and sound 
samples from the same sheath. In the present investi- 
gation, in view of the order of purity of the failed 
samples analysed, three, together with a sample of 
high-grade lead used in fatigue teste, were submitted 
to spectroscopic examination. Тһе results generally 
confirmed those of chemical analysis, and did not 
reveal the presence of any element not found by analy- 
sis. 

2. Overheating during Working Operations.—It has 
been suggested that the cracks found in cable sheathing 
may have been formed during manufacture of the 
cable and have merely opened up in service. Іп order 
to determine whether lead of the order of purity used 
for sheathing could be cracked by working operations 
at any practicable temperature, tests were carried out 
by rolling lead at different temperatures, using both 
heavy and light reductions. Тһе tests were made on 
extruded rod, 1 in. diameter, and on cast lead 1 in. 
thick by 1-5 in. wide, at atmospheric temperatures and 
temperatures of 50 deg., 100 deg.. 150 deg., 200 deg. 
250 deg., 300 дер., and 325 deg. C. Тһе reductions 
at each pass at each temperature were 0-05 in. in one 
series and 0-12 in. in the other. The lead was retained 
at the raised temperatures for 15 minutes, given two 
passes through the rolls, reheated for 15 minutes at the 
same temperature and given two more passes. This 
was repeated unti) the desired thickness of 0-1 in. was 
attained. Тһе lead rolled satisfactorily at all tem- 
peratures and no edge crack appeared. After rolling, 
the strips were pickled in 10 per cent. nitrie acid 
solution. Microscopic examination revealed no cracks, 
and the only difference observed between the lead rolled 
at the raised temperatures and that rolled at atmos- 
spherie temperatures was the rather larger grain-size 
in samples rolled at temperatures exceeding 300 deg. C. 
Pieces of the strip were also tested in tension, but no 


* Paper real before the Institute of Metals, London, 
on March 7, 1928. Abridged, Communication from the 
Research Department, Woolwich. 
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cracks opened, and the fractures were the usual wedge- 
shaped [асын obtained in sound lead. 

3. Grain Growth от Abnormal Grain Size.—It was 
stated by L. Archbutt* that there was a difference in 
the microstructure of etched samples taken from 
cracked and uncracked parta of the same cable sheath, 
the crystals in the кр part generally being larger 
and having smoother and straighter boundaries than 
the crystals in the sound portions. Through the 
collaboration of makers and users, the present investi- 
gators have been able to examine many more failed 
cables taken from а greater variety of positions than 
those examined by Archbutt. This examination has 
indicated that there are wide variations in crystal 
size, not only in the cracked samples considered as а 
whole, but in the same sample. А comparison of 
the structures in failed and new cables suggested that 
no appreciable grain growth had occurred during 
service. Тһе maximum crystal size іп cable sheathing 
usually occurs in two longitudinal bands diametrically 
opposite one another. It is considered that the 
grain size in & sample of lead sheathing has little 
influence on its liability to fail by intercrystalline 
cracking in service. | 

4. Embrittlement Due to ап Allotropic Change.— 
Considerable support has been accorded from time to 
time to the idea of an allotropic change occurring in 
lead, and this has been used to explain failures by 
corrosion and cracking. 16 has been stated that lead 
can be changed into a brittle form by treating it with а 
solution containing lead acetate and nitric acid, known 
as Heller's solution. Rawdon studied the action of 


this solution and showed that although the lead was 
severely attacked, the particles of lead which remained 
were the original crystals with the typical properties 
of lead, including a high degree of malleability. 
Recently Travers and Houet claim to have discovered 
three allotropic modifications of lead. Ву means of a 
dilatometer, they detected slight changes in the co- 
efficient of expansion at 60 deg. C. and 180 deg. C. in 
cast lead during heating. Тһе value of these results is 
considerably impaired by the presence of 0:21 per cent. 
of impurities in the lead used. 

With a view to obtaining evidence of allotropic 
changes, pure lead was heated and cooled alternately 
between — 40 deg. C. and 4- 350 deg. C. in an apparatus 
constructed to eliminate errors due to condensation of 
moisture. Heating and cooling curves, taken on а 
Rosenhain plotting chronograph, showed no arrest 
points other than the melting point. Determinations 

of the mechanical properties of pure lead over the 
range of temperatures — 75 deg. C. to + 300 deg. C. have 
shown that there are no discontinuities in either the 
tensile or impact properties over that range of tem- 
perature. Thus no evidence of allotropic change has 
been obtained, and it is considered, in agreement with 
Rawdon, that the possibility of such changes being in 
any way responsible for cracking may be dismissed. 

5. Intercrystalline Corrosion.—1t has already been 
shown that the cracks in cable sheathing tend to 
commence on the interior of the sheath, and this 
observation has an important bearing on the question 
of corrosion, since it reduces the possibility of the 
defects being caused or assisted by atmospheric or 
other external chemical influences. Im all cases where 
the failed cables had been suspended in the open, a 
certain amount of corrosion product has been found 
on the interior of the sheath, but only at places where 
the sheath is cracked sufficiently to permit the entrance 
of moisture. Except for this local corrosion, the 
interior surfaces of partially cracked cable sheathing 
showed no sign of corrosion and were as free from соп- 
tamination as new cable sheathing. 

In view of the work of Rawdon and his collaborators 
on the inter-crystalline cracking of lead by the simul- 
taneous action of tensile stress and certain corroding 
media, to which reference has already been made, it 
was thought advisable, аб the outset of the present 


в «Failure of the Lead Sheathing of Electric Cables, 
Trans. Катадау Soc., vol. xvii, pp. 22-35 (1921). 


research, to conduct experiments on lines similar to 
those of the American workers. Although at a later 
stage 16 was realised that corrosion at most could be 
only a subsidiary cause of the cracking of lead-cable 
sheathing, the tests were continued, since they furnish 
valuable information regarding the comparative be. 
haviour of pure lead and a number of lead alloys 
under investigation, when submitted to these severe 
conditions of corrosion. 

The effect of the simultaneous action of solutions 
likely to corrode lead and of prolonged stress were 
studied by experiments on lengths of rod passing 
through a rubber stopper which closed the lower end 
of a 3-in. length of glass tube holding 10 c.c. of solution. 
The test-pieces, made from rod 0:25 in. in diameter 
in the extruded or annealed conditions, were subjected, 
under a stress of 0-13 tons/in.*, to the action of (а) 
normal and (b) semi-normal solutions of the following:— 


Nitric acid. Sulphuric acid. 
Lead acetate. Acetic acid. 
Nitric acid + lead acetate. Caustic potash. 
Hydrochloric acid. 


Losses due to evaporation were made up by daily 
additions of distilled water. This tended to contine 
the water-line attack to & comparatively short length 
of rod. Intercrystalline fractures were obtained with 
solutions containing acetic acid and lead acetate. 
The most rapid failure occurred in the lead submitted 
to the action of normal acetic acid. This solution 
was therefore chosen for the further series of testa 
designed to compare lead and ita alloys in their resist- 
ance to this form of failure. Хо fractures had occurred 
in the test-pieces submitted to the action of nitric. 
sulphuric, and hydrochloric acids, and caustic potash, 
but while the nitric-acid attack was intercrystalline, 
that in the other solutions was general. 

From the results obtained, it appears that 0-05 per 
cent. of silver diminishes the resistance of lead to 
acetic-acid corrosion. Copper, bismuth, and nickel have 
a similar effect, but in a lesser degree. Arsenic and 
cadmium increase the resistance, but the most marked 
improvement is found in the case of the tin and 
antimony alloys. The 3 per cent. tin alloy is very 
resistant. The superior resistance of the tin alloys 
to acetic-acid corrosion in these tests was probably 
due to the early formation of an adherent yellowish- 
white corrosion product at the water-line, which 
appeared to protect the underlying metal from further 
attack. The surface attack then extended to regions 
above and below the water-line. In the only sample 
containing 3 per cent. of tin which fractured, corrosion 
extended over а length of about 2:5 in. Previous 
anncaling, in practically all cases, retarded the failure 
by combined stress and corrosion, and in most cases 
the longer annealing period of 24 hours had the greater 
influence. The tendency for the attack to be inter- 
crystalline was more pronounced in the coarse-grained 
annealed test-pieces. 

Асебіс or other organic acid corrosion appears {о 
have played an important part in the failures, Бу 
corrosion, of Jead sheet and cable sheathing in contact 
with oak, and indicates the advisability of keeping 
lead out of contact with oak. The pitch-pine or 
deal generally used for supporting cable sheathing. 
either as boxing or brackets, appears to be without 
action on lead. Тһе creosote often used in the treat- 
ment of boxing and other woodwork into which cables 
might come in contact has very little action on lead 
if free from acetic acid. Lengths of a 0-25-in. diameter 
lead rod, which had been annealed at 250 deg. C. for 
2 hours in order to produce a comparatively coarse 
grain size, were free from general corrosion and inter- 
crystalline attack after 18 months’ immersion in 
creosote. 

6. Prolonged Tensile Stress.—The possibility of the 
cracks in cable sheathing being due to prolonged stress 
was considered Бу L. Archbutt, who carried ош 8 
number of tests on lengths of sound sheathing taken 
from a cable where parts of the sheathing had failed 
by cracking. These lengths, some of which were 
annealed for long periods, were stressed in tension һу 
hanging 70-lb. weights on them. Fracture occurret 
in from 190 to 480 days. Similar test-pieces sub- 
mitted to the effects of vibration broke in a shorter 
time. The annealed samples took longer to па 
and stretched to а smaller extent than the DE 
samples. Cracking without stretching, similar to Г 
found in failed cable, was not produced. | 

Similar tests have been made in the present researc” 
but, instead of using lengths of cable sheathing, b of 
lead rod, 0-25 in. in diameter with а gauge length 9 
10 іп., was employed. Some of the samples were и 
іп the extruded condition, and others after EE 
for 2 hours at 250 deg. C. Тһе rods were sus pennt 
: : ; s of lead 
in frames, and tension was applied by mean led test- 
weights fastened to special grips. TWO аппеа trically- 
pieces (Nos. 12 and 13) were placed near an elec пе five 
driven pump, and the remainder in positions is 
from vibration as possible. Тһе extensions 
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measured at frequent intervals, and the resulta are 


hown in Table IV. 
ы The test-pieces annealed at 250 deg. C. 
smaller rate of extension, and 
than the extruded rods. The 


have a 
less total extension 

fractures obtained 
in these tests were very similar to those in rods of lead 
broken at the normal rate of loading employed in tensile 
tests. Thesurfaces of the annealed в pecimens roughened 
during the prolonged stress tests, and, when examined 


The | nitric acid. 


such as | preparation of test-pieces had produced a very fine- 
to induce relatively high stresses when certain common | 


methods of suspension or support are employed, and 


ton per square inch and was kept under observation 
TABLE IV.— Tux EFFECT or PROLONGED STRESS ON Рове LEAD. | during the test. The cracks which formed gradually 
| — —— ECT EO MEE NECEM ES — developed along the crystal boundaries. F ig. 16 shows 
| Time to | Total the appearance of the surface after testing in the 
No. | Load. Fracture, Elonga- | Haigh machine. Іп order to ascertain the effects of 
= Condition of Lead. | 5 ЖА - bur don Remarks, variation of grain-size on the susceptibility of lead to 
Piece. 277 Days. | Hours. | on 10 ín. | intererystalline cracking, further series of tests were 
| made. 
= — | 44222. pe. "" 8 | Tests on Annealed Extruded Lead. Four test pieces 
j| | | 0-423 E 0 | тв шалдан а made from extruded pure, lead rod were annealed for 
3 $| As extruded ::15 0-395 — 11 14.5 | 100 hrs. at 250 Чер. С. Marked crystal growth occurred. 
‘ Aon 1 19 85 Broke outside gauge TS | The results of Haigh fatigue tests on these test-pieces 
6 0-265 40 14 15-8 Broke outside gauge markes. are plotted in Fig. 14. А fatigue limit of = 0-18 ton 
| | Рег square inch was obtained. 

4 | | 95 2 8 т Broke outside gauge marks, Tests on Rolled and Annealed Lead.—Some of the 
9 ^| Annealed 250 deg. C. for 2 hours | 0-424 3 0 5-6 Broke outside gauge marks, extruded lead was melted and cast into a mould 4 їп. 
10 | ег 0 12.0 Square and 10 in. high. The resulting ingot was cold 
1 0:333 5 0 | 10-0 Broke outside gauge marks, rolled to a thickness of 1:1 in., and Haigh fatigue test 
12) | Annealed 250 deg. C. for 2 hours | 0-479 ies 8 7-5 pieces, of cireular section and the same dimensions as 
) - the first series of tests, were machined from the rolled 

13 j.| Tested under vibration. | 0:472 in 8 10:8 metal. Four of the test-pieces were 


M өл apto a om editur ә. | 


Е 
“ж 


Fig. 15. Purr Leap Haren FATIGUE TEST PIECES AFTER Ткзт. 


crystals, 


In only one specimen, the 
annealed sample No, 11, 


any indication of 
this broke with a 


` prolonged 
stress js unusual, and that when it does occur the 


cracks are accompanied by much deformation of the 
surrounding crystals, respect differ from 
he cracks found in cable sheathing. 

1. Штайоп.- The failure by 
sheathing in positions known to ђе subjected to 


АП test-pieces were 0:25 in. in diameter, 


cope, slip planes were visible on the | where the loaded test-pie 
motor, did not cause cracks resembling 


| type of test is very 
| objection that the rate and degree of variation of stress 


| useful information might be obtained from quantitative 


| difficulty of gripping. Тһе Haigh 


cracking of cable. 


Vibration, and often tO variations of temperature, 
the cracking of cable sheathing | 
Vibration is an 
Vague term for use in а scientific investi- 
' failures in question, but it will be clear 

any quantitative estimate of the periodie variation | 
of the stresses set up in cable sheathing held by supports 


subjected to vi ration in service is іп most Cases 
Mactically out of the question. Nevertheless, it is | 
Xiremely probable that the oscillatory stresses set 
UP in lead м 


лед4-са е Sheathing, in Situations such as those 
Ш which failure by cracking occurs, are high relatively | 
е very low elastic limit and tensile strength of lead. | 
Орев of atmospheric temperature are probably 

is connection, by causing contraction 

cooling and expansion on heating. Since 
igher coefficient of therma] expansion 


the test-piece after ten million reversals, 


| rolled condition, and two others after annealing at 250 
The results of these tests are also 
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Его. 16. CURVED SURFACE 


OF HAIGH FATIGUE TEST PIECE ETCHED 
AFTER TEST, SHOWING 


INTERCRYSTALLINE CRACKs. х 20. 


to favour the oscilla. 
tory variation of these 
stresses when the sup- 
ports are subjected to 
vibration. 

The tests 12 and 13 
reported in Table ТУ, 
Сез were hung near an electric 
those occurring 
Even had cracks been obtained, this 

unsatisfactory, being open to the 


plotted in Fig. 14. The fatigue limit of the 
annealed for 1 hour at 250 deg. C. is + 0:20 ton per 
square inch, and ің slightly higher than that of the 
cold-rolled specimens, which was = 0-175 ton per 
squareinch. From the tests on the annealed, extruded 
and rolled test-pieces, it appears that the influence of 
crystal size on fatigue limit, and therefore probably on 
the Susceptibility to intercrystalline cracking, is very 
slight and of no practical importance, ; 

Tests at Raised Temperatures. Since it is possible 
that lead тау be subjected to alternating Stresses at 
raised temperatures, either during service ог at the 
works of the manufacturer, 16 was thought desirable 
to ascertain the effect of temperature on the fatigue 
limit. Test-pieces, made from the extruded 99-99 
per cent. lead rod, were tested at 100 deg. and 150 deg. C. 
in the Haigh machine. The test-pieces were completely 
enclosed in a Nichrome-wound resistance furnace, and 
“еге allowed to attain the desired temperature before 
stress was applied. The results obtained are given in 
Table VII, and indicate that rise of temperature 
lowers the fatigue limit of lead. 


specimens 


x 0:9. 


in cable sheathing. 


are quite unknown. Jt seemed probable, however, that 
alternating-stress 


tests. The Wohler machine js 
unsuitable, because 


of the sagging of the lead and the 
machine 18 free 
from these disadvantages, and arrangements were 
therefore made with Professor В. p. Haigh for the 
tests to be carried out аб the Royal Naval College, 
Greenwich. 

Fatigue Tests.—Since the cracked sheathing appeared 
to be free from distortion, it seemed probable that any 
alternating stresses to which it may have been subjected 
were of a type with a mean of zero. It was decided to 
use this type of stress in the Haigh fatigue tests. Тће 


TABLE VII. 


| 


Mark Temperature of | Range of Stress, | о eto а 
first tests were made on test-pieces 0-75 in. in diameter, | ^ | Test. | Топ per sq. in. | to Fracture 
machined from extruded lead rod, ] in. in diameter, of | 12 Шу 
99:99 рег cent. purity. Тһе alternating stresses, which | i | 
were applied at the rate of 2,000 per minute, varjed | ESL 11 а НЕ + 0725 | 1-170 x 109 

. mM ~ ( ». А "А. “USS ~ 4 
between + 0-4 ton per square inch and + 0-175 ton 19 150 deg. С. + 0.25 0:566 x 106 
per square inch, the mean stress being zero. "The 


test pieces underwent no permanent change in length. 
The results are plotted in Fig. 14. Тһе fatigue limit, 
taken as the range of stress which will cause failure of 
was + 0-18 
The cracks found in the test 


— The Prevention of Intercrystalline Cracking in Lead. 
While it is desirable to reduce the probability of failures 
occurring by adopting methods of manufacture, 


ton per square inch transportation, and installation of cables and lead 


simpler method is to raise the fatigue limit of lead by 
alloying it with some other metal. It has been found 
that even very small amounts of metals, such аз 
bismuth and silver, which are regarded as undesirable 
impurities in certain respects, have a beneficial effect 
in raising the fatigue limit. Тһе most satisfactory 
method of raising the fatigue limit, however, is to use 
the binary or ternary alloys of lead containing tin, 
antimony, or cadmium ; 0-5 per cent. of cadmium 
increases the fatigue limit to more than three times 
that of pure lead, while similar increases can be 
obtained by using ternary alloys containing cadmium, 
and either tin or antimony. These ternary alloys 
have not only a high fatigue limit, but they also have a 
permanence of composition during melting and resist- 
ance to oxidation at raised temperatures superior 
to the binary alloys, while they possess good corrosion- 
resisting properties. 


PRACTICAL EXPERIENCE OF FIRING 
REFRACTORY MATERIALS WITH OIL.* 
By Frank West, M.I.Mech.E. 


Ат the Friden works, near Buxton, the Derbyshire 
Silica Firebrick Company manufacture silica refrac- 
tories from silica sand with a clay bond. The squares 
and blocks produced are used for combustion chambers 
of furnaces, gas retorts, coke ovens, and other places 
where working temperatures ranging from 1200 deg. C. 
to 1500 deg. C. are required. Two types of kilns are 
in use. These are the semi-continuous down-draught 
kilns, built in benches of 6 kilns to 17 kilns each, and 
the down draught bee-hive kilns. 

In the semi-continuous kilns, there s the usual 
starting kiln, in which it is necessary to start from 


Steam 


cold, and the rest of the kilns are partially heated 
up to about 800 deg. C. by the forward heat from the 
previous kiln before the real firing commences. These 
are fired from the top, and there is induced draught 
on most kilns. 

Oil firing is not now in use, as it would not be 
economical under existing circumstances, but it was 
adopted for a time during the coal trouble in 1926, and 
an account of experiences then obtained may be of 
value in case of unforeseen difficulties in the future. 
If orders are in hand it is always better to keep going, 
even at increased cost of working, than to stop the 
works and incur the Joss of the permanent overhead 
charges as well as the dissatisfaction of customers. 

Experiments with liquid-fuel firing of the kilns were 
first made in 1919. They proved unsatisfactory, but 
provided some useful data. Liquid tar was injected by 
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The sprays were afterwards fixed through the coal- 
firing holes on the top of the kiln, which gave very 
satisfactory results. The oil had to be properly 
screened with very fine silk screens, and then heated up. 

Since the coal dispute ended, further experiments 
have been carried out, essentially to overcome the diffi- 
culties of the starting kilns, in order that oil firing might 
be used at any time when necessary without serious 
delay. From the results of these recent experiments 
at the Friden Works, the plan, in future, would be to 
place another (third) type of burner, Fig. 2, at each end 
of the kiln, in all after the starting kiln, and accelerate 
with the previous (second type) jets on the top as the 
temperature increased. The third type was a burner 
of the Incandescent Heat Company, previously used by 
Messrs. George Howson and Sons, Limited, of Hanley. 

Oil-Firing of Bee- Hive Kilns.—These were 22 ft. 6 in. 
in diameter, and 12 ft. high inside, with 11 furnaces to 
each kiln. The fire-mouths were built in, leaving only 
small spaces (which could be regulated) for ingress of 
air. Burners of the third type were placed in each 
furnace. For the first experiment, the bags inside were 
аз for coal-firing, but afterwards an annular space sur- 
rounding the actual setting was arranged to serve ав the 
combustion chamber, and the setting of the ware was 
altered to give more efficient circulation of the gases. 
It was also decided to increase the size of the steam 
pipes to maintain а pressure of at least 30 lb. per sq. in. 
The oil consumption for the first burn was 154 tons, 
but in the second burn this was reduced to 11-69 tons. 

For the second burn, three burners were placed at 
equal distances apart, and after 26 hours another 
burner was put on. Between, the 38th and 46th 
hours, five burners were working, and thence on to 
the end of the burn seven burners were in action. 
The comparative results of coal and oil burning are 
given in Tables I and II. 


TABLE I.—Results of Burning Silica Goods in Different 
Types of Купа with Coal and Oil at the Friden Works 
of the Derbyshire Silica Firebrick Company, Limited. 


= 


Total COAL. OIL. 
о 
Description | Capacity Weight | Weight. | Grog and 
of ln. 3- n. used r used r W asters. 
equivalents] 1000 Pin. 1,000 Nin. 
equivalents equivalenta 


. Ib. c. q. 1. | Per cent. 
1 — 7:5 


9 
semi-continu- (1,093 1b.) 
3 32 


ous kilns 3 3 3 8 6:0 
(428 lb.) 
| 5.3 0 5.6 
(644 lb.) 
Bee Hives 25,760 6 — 3:8 
(1,814 lb.) | (1,017 Ib.) 
9 0 9 2°25 


TABLE II. - Costs of Fuel per 1,000 Squares, 3-іп. 
equivalents. 


pM Total Weight Rate Total 1,000 3- 

of Kiln. , Of Fuel. ў Cost. in. Equi- 

valents 

T. с. q. lb. в. l. s. d. l. s. d. 

Series of six 1712 0 O0 25122 00 012 2 

semi -con- | Соа/7 2 2 0 25 8 18 3 113 
tinuous ОП 617 2 0 85 | 29 4 Б 

kilns (| coal 10 5 0 0 25 25 4 ч 1 4 6 

а1 201 0 5 61 1 0 3 

Bee Hives 1 of 1114 0 0| 85 4914 6 |118 7 


All work is expressed іп the number of equivalent 


means of steam injectors, Fig. I, fixed at each end of a g. in. by 4j-in. by 3-in. bricks, although in the con- 


30-ft. kiln, viz., the starting kiln of a range of semi-con- 
tinuous kilns. A very intense flame was produced, and 
the kiln was burnt off to an average temperature of 
1420 deg. C. within 24 hours, as compared with 80 hours 
using coal. The heating was too rapid, all the ware 
being cracked. At that time, oil was also tried on 
the boiler, but it proved very costly. Other substitutes 
were tried on boiler and kiln, including a mixture of coke 
breeze and tar, which was used in the same way as 
coal on the kilns and boilers. This proved quite 
effective, at less cost than coal at the time (1919), 
until the price of tar increased to such an extent that 
it could no longer be used for the purpose. 

In 1926, it was decided to try oil firing again, but 
to use coal in the starting kiln and oil for the others, 
with the help of the forward heat. This method proved 
very satisfactory, and was used for firing large quantities 
of bricks and blocks. | 

Oil was forced through very fine sprays ог jets into 
the kiln, these sprays being different from the burners 
previously used. At бгві, one spray was fixed at each 
end of the kiln, but, though effective, it was troublesome 
to keep the sprays clean, and growth of carbon occurred, 
particularly where the oil struck the hot brickwork. 


е Abstract of a paper read before the Ceramic Society, 
Stoke-on-Trent, February, 1928. 


tinuous kilns there are always shapes as well as squares. 
In the bee-hives usually squares are burnt. The 
comparative results are given on the same type of 
kilns at similar temperatures, the average temperature 
to which the goods are burnt being 1,500 deg. С. 


Oil Firing in Semi-Continuous Kiln.—A starting 
kiln of a range of semi-continuous kilns had a burner 
of the third type fitted to each of the four furnaces, 
and a burner was also placed at each end of the kiln. 
A combustion chamber about 18 in. wide was made, 
bounded by the kiln walls and bags, and in the middle 
of the chamber a dividing wall was built so that the 
flame would be deflected on to the setting. The 
two end burners were started and kept in operation 
for 45 hours, and were then moved to the two end 
fire-mouths until the finish of the burn. The total 
fuel consumption was 3-7 tons. Comparative results 
are given in Tables I and П. The arrangement of the 
burning was highly satisfactory, and the burners 
proved easy to control. In all cases after oil firing, the 
goods were in excellent condition and looked very 
clean. 

The cost of labour with oil firing is about the same 
as with coal, on the proportion of kilns under survey. 
It would probably show in favour of oil if all the kilns 
were oil fired. Comparative details are not available 
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as regards wear and tear of kilns, but judging from 
appearances it is very probable that the oil firing would 
show up more favourably than coal in this respect. 
The extra cost of steam for oil burners is not taken 
into account, but it would certainly neutralise some of 
the advantages of oil firing. 

The results show, particularly on the semi-continuous 
kilns when burning to an average temperature of 
1,500 deg. C., that 644 lb. of crude oil is equivalent to 
1,093 lb. of good coal per 1,000 squares (3-in. equiva- 
lents), ог, in other words, oil is equivalent to the 
price of coal at 21. 10s. 5d. per ton, with the labour 
and other conditions about the same in both cases. 

In conclusion, it may be stated that the results have 
shown that oil may be used for firing with success when 
the cost of coal is prohibitive, or when coal is difficult 
to obtain, and it will certainly act as а standby in the 
works mentioned if such conditions should occur 


again. 
It should be mentioned that, for the sake of compari- 
son, the results given are taken up to the desired 
temperature, but fuel used for soaking is left out, 
as this varies according to requirementa. 
Analyses, &c., of the coal and oil used are ав 
follows :— 


Солт. 
Proximate Analysts. 
lat. 2nd. 
Moisture ... 5:55 percent. 6-16 per cent. 
Volatiles . . 34.01 „ 33-83 „ 
Fixed carbon . 52.89 „, 54.23 „ 
Ash € 6.95 „ 5-78 „, 
Гатие Analysis. 
Сагђоп ... 74-38 per cent. 75-57 рег cent. 
Hydrogen ... . 4-85 s 4:77 „ 
Sulphur 3.05 „„ 2.45 „, 
Nitrogen 0.92 а 1-08 „ 
582 Қар ... 7:36 „, 6.16 „ 
Oxygen by difference 9-44 „, 9:97 „. 
Ё | B. Th. U. рег B. Th. U. per 

Ib. Ib. 

Calorific value determined 13,700 13,700 

Om.—ANGLO-PERSIAN FUEL. 
Approximate Specification. 
Specific gravity at 60 deg. F. 895/900 
Flash point, not less than 150 deg. F. 


Viacosity (Redwood)— 


At 100 deg. F. not more than 100 seconds 

At. 70 deg. F. 2253. 28 D 300 „, 
Sulphur я iss ex 1-5 per cent. 
Herd asphalt ... 1:8 „, 
Ash  ... "T Еле 0:02 „ 
Water and sediment (0:75 „, 


Chemical Analysis. 
Carbon 
Hydrogen 
Calorific value 


85:00 per cent. 
; ... 10.9 г 
18,400 B.Th.U. рег lb. 


THE Ex-BRrTISH-WESTINGHOUSE ASSOCIATION.—The 
tenth annual dinner of the Ex- British. Westinghouse Asso- 
ciation was held at the Hotel Cecil, London, оп Friday, 
March 2, under the chairmanship of Mr. A. McKinstry. 
The vitality of the association was illustrated by the fact 
that after ten years of activity the attendance was greater 
than ever before, with the exception of one previous year. 
In view of the success of the association and the ener 
and enthusiasm which he had shown in connection wit 
it, a presentation was made, іп the course of the evening, 
to Mr. L. S. Richardson, the Honorary Secretary. 


INSTITUTE OF MARINE ENGINEERS.—The annual report 
of the Council of the Institute of Marine ee 
shows that the members on the roll, on December 31 last, 
numbered 3,162, as compared with 3,024 on December 31, 
1926. During 1927, ten papers were read at meetings 
of the Institute. The Denny Gold Medal was awarded 
to Dr. F. Sass for his paper, “А New of Solid. 
Injection, Double- Acting, Two-Stroke Oil Engine, and 
the Institute's Silver Medal was awarded to Sir Robert 
Hadfield for his paper, “ Progress in the Develo ment 
and Practical Application of Heat-Reeisting an Non- 
Corroding Steel." The 1927 Lloyd's Register Scholarship 
Examination was held in London, Glasgow, , 
Sunderland, South Shields, and Belfast, and the scholar- 
ship was awarded to Mr. E. R. Hall of London. 


New ZEALAND GOVERNMENT TENDERS.—We Басар 
stand from the High Commissioner for New Zealand 
that specifications have been received in e s 
with the following Government contracts ^ 464 
manufacture, supply and erection of a pipeline about o 
ft. long, complete with manholes, air-inlet holes, Ира. 
to connect with the Lake Coleridge power sta 29. 
Tenders to be received in New Zealand by Мау Sic 
2. А 7,500-kw. generator and turbine for Ше 5 
Works Department. 3. The material геч ding 
connection with the new railway workshops ае Аіда 
the following: 13 electric rivet heaters, four ven CU rds 
end heating units, four battery shunting locomot = 
and charging sete, four milling machines, find from 
details regarding these tenders may be ves Sand; 
the High Commissioner for New Zealand, 419, 
London, W. C. 2. 
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НЕ DIL 
| LIGHT METALS.* 
By Max Haas, Dr.Ing. 


Тнк dilatometric study of iron and its alloys by 
Oberhoffer and his co-workers, as well as the investi- 
gations in similar lines by Swedish, English, French, 
American, and Japanese workers, led the author to 
the systematic dilatometric examination of light metals 
and their technically important alloys. 

Description of the Apparatus.—The photographically 
recording, differential dilatometer of Chevenard, and 
the modified Chevenard dilatometer of Oberhoffer- 
Esser, were used in the present research. The dilato- 
meter used by the author is illustrated in Fig. 1. The 
characteristics of the Oberhoffer-Esser dilatometer 
are as follows: (1) Prevention by oil damping of 
vibration of the dilatometer casing. (2) Furnace, 


dilatometer tubes, and dilatometer casing stand at 


Е | 


Fia. 1. 


Fig. Ja. DILATOMETER CURVE OF PURE ALUMINIUM 


WITH CHEVENARD DILATOMETER 
(SPRING PRESSURE TOO STRONG) 


nght angles to the camera. There are, therefore, 
two means of optical registration; either in the 
direction of the furnace on a screen covered with 
sensitive photographic paper, or by the reflection of 
the light rays on to a photographic plate by means 
of a шитог set at an angle of 45 deg. (Іп the first 
case there is the advantage of obtaining any desired 
magnification, but the disadvantage that a dark room 
в necessary.) (3) Possibility of measurement of the 
absolute coefficient of expansion of metals at higher 
temperatures. (4) Possibility of electrical conduc- 
üvity and magnetic measurements at higher tempera- 
tures by means of certain accessories. 

F urnace.—The first requirement is the regular and 
uniform heating of both expansion bars. This is 
repeatedly referred to by Daweke, Esser, Chevenard, 
as well as by the Bureau of Standards, P. Hidnert and 
others, For small test-bars less than 5 cm. long, a 
nickel tube is sufficient, closed and insulated at both 
Ка and placed іп а bifilar chrome-nickel wire-wound 
tube furnace with additional end windings. Without 
пе Inner nickel tube, disturbing “ humps appear 
in Ше curves on rapid heating. For larger test-bars 
5 very long furnace ог a nickel block furnace is necessary. 
кана 8 


* Paper read before the Institute of Metals, London 
on March 7, 1998. Abridged. ' ' 


reservoirs at the ends of the nickel tube. Тһе whole 
is surrounded by a second nickel tube wound with 
chrome-nickel wire, the number of turns being increased 
at the ends. "There are three separate parte insulating 
the surrounding furnace, and the whole is covered 
with a casing of aluminium sheet. Тһе furnace is 
easily taken to pieces in case of defects, and gives а 
large uniformly heated field. 

Dilatometer Bars.—It is necessary that the expansion 
of the test-bar should approximate that of the compari- 
son-bar, so that horizontal curves may be obtained 
and dilatometric effects may be clearly indicated. Pure 


GENERAL ViEW OF DILATOMETER. 


Fig.95. DILATOMETER CURVE OF PURE 
ALUMINIUM WITH CHEVENARD 
DILATOMETER. 


aluminium suggests itself as the standard for the 
examination of aluminium-rich alloys for, as shown by 
A dis- 


the author, 1% expands in а regular manner. 
turbing compression of the test-bars at high tempera- 
tures as the result of increasing plasticity is counter- 
acted by an extremely fine pressure-spring and by the 
use of à thicker specimen with the head rounded (in 
contrast to the pointed heads used in steel bar tests). 
When pure copper is used as the standard, the surface 
must be first thoroughly cleaned with ether, for example, 
in order to minimise irregular and disturbing oxidation. 
The use of nitrogen as an inert atmosphere is then 
unnecessary. 

Dilatometer Tubes. The test-bar and standard are 
placed in silica tubes closed at one end. The author 
preferred fused silica tubes, as it was then possible 
to see the specimens before and after test and to 
observe signs of impurities, deformation, oxidation, 
and other irregularities. 

Dilatometer Head.—A system of levers and mirror is 
used. The expansion of the bars is transferred by means 
of thin silica rods and lightly placed small steel pistons 


on two levers, which must be accurately placed. m 


• А. W. Gray. Production of Temperature Uniformity 
in an Electric Furnace," U.S. 
Scientific Paper. Хо. 218. 


Bureau of Standards des Aluminiums bei etwas 575 deg." Z. Metall 
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place of the original heavy prism a small, light, silver- 


surfaced plane mirror was used set at an angle of 45 deg. 
to the mirror table. Тһе three supporting screws 
of the mirror table were tipped with rubies and could 
move with fine precision on highly polished rustless 
steel. An elastic silver-steel spring held the mirror 
system and the levers in contact with the dilatometer 
rods; in this way, в light and almost frictionless 
movement was obtained. As a source of light a small 
microscope lamp Mignon " (manufactured by Leitz) 
—is recommended. By paying close attention to 
details extremely beautiful differential expansion 
curves of light metals and their alloys can be obtained 
showing the smallest thermal anomalies.* 

Dilatometry of Pure Aluminium.—In order to solve 
the question as to the possible allotropy of aluminium, 
as maintained for a long time by Guertler and his 
co-workers; also in view of the work of Honda and 
Igarasi, dilatometric curves of the purest American 


| Fig DILATOMETER CURVE OF PURE 
ALUMINIUM (ANNEALED) 


Hoope aluminium, free from gases and 
porosity, were made up to a temperature 
of 610 deg. C. Strains due to casting or 
working were removed by а half.-hour's 
heating from room temperature up to 600 
deg. C. Оп subsequently heating the 
specimen up to 610 deg. C., а smooth, 
regular curve was obtained, as given in 
Fig. 8, indicating no allotropic change. 
| This result is in agreement with the well. 
known investigation of Rosenhain and Archbutt.* 
Guertler,$ as а consequence of similar researches at the 
Technische Hochschule, Charlottenburg, agrees with 
the results obtained by the author. The determination 
of thermal changes about 620 deg. C. in pure alum- 
nm Wi ара пиво, sue differentia! thermal 

nalysis,|| was not confirme the author or by A. 
Muller of the Kaiser-Wilhelm Institut fur вест. 
schung, Dusseldorf, who used the Saladin method. It 
is probable that impurities played an important part 
and check experiments are being carried out. | 

In order to investigate the effect of too great a Spring 
pressure, two exposures were made with the Chevenard 
dilatometer, using the same annealed pure aluminium. 
The curves obtained are given in Figs. да and 90, pure 
aluminium being thestandard. In the first curve, plastic 
deformation at about 550 deg. C. is strongly marked ; 
in the second, up to a temperature of 500 deg. C., only 
small plastic deformation occurred. Similarly, with the 
author's apparatus, the same occurred when the spring 
pressure was too great. 

Dilatometry of Silumin.—The following results were 
obtained with the well-known commercial modified 
pure eutectic aluminium-silicon alloy, silumin. About 
400 дер. C., deformation was strongly marked in con. 
sequence of the lowering of strength on heating. With 
modified and chill-cast material a distinct dilatometric 
effect at 250 deg. C. is shown in the curve given in 
Fig. 10 (Chevenard optical dilatometer curve), owing 
to the separation of finely divided crystals of the 
silicon from the supersaturated solid solution (quenching 


* All the author’s curves are shown with the usual 
co-ordinates. The pointa in the curves represent 
intervals of 100 deg. in the heating curves. 

T M. Haas, 2. Metallkunde, 1927, 19, 404-406. 

+ W. Rosenhain and S. 1. Archbutt, ENGINEERING, 
vol. xcii, page 438 (1911). 

$ W. Guertler, Werkstofftagung. 1927. 

| Private communication (October 7, 1927). 

q A. Müller, “ Uber den fraglichen Unwandlungspunkt 
nde, 


vol. xix, pp. 414—415. 1927. 
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effect on casting), followed by re-solution in the 
` solid solution region. The diagram of Koster and 
Müller“ in Fig. 11 gives the limit of solid solubility of 
silicon in aluminium. Soft annealed, and previously 
modified silumin, expands up to 350 deg. C. in а 
regular manner without any effect at 950 deg. C.; 
above 350 deg. C. plastic deformation begins. The 
form of the curve remains the same on repeated dila- 
tometric tests. Check experiments are now being 
made to determine the lower limits of the region of 
solid solubility. The dilatometric effect on tempering 
silumin pointe to the consideration of an age-hardening 
effect. Attention must be paid to the effect of the 
silicon nuclei which exist in unstable equilibrium when 
the alloy is quenched from temperatures above the 
solubility limit. Тһе author found it possible to show 
by mechanical data the thermal effect on the heating 
and quenching of refined silumin. Silumins possessing 
a suitable third component naturally show increased 
solubility of the silicon solid solution. 


Fig. 10. DILATOMETER CURVE OF SILUMIN 
(CHEVENARD DILATOMETER) 
(IMPROVED) 


500 
(636.0) Temperature. Dearees Centigrade 


Fig. ij. DIAGRAM OF SOLID 
SOLUBILITY OF SILICON 
IN ALUMINIUM 
(KOSTER U. MULLER) 
700 


P. Hidnert, on making measurements of the thermal 
expansion of an alloy containing 12:55 per cent. 
silicon, 0:56 per cent. iron, 0-08 рег cent. copper, 
remainder aluminium (a typical and normal silumin), 
found a marked effect at about 250 deg. C. on the heat- 
ing curve. Оп a second heating the clearness of the 
effect somewhat diminished. On testing the modified 
alloy (refined with metallic sodium) he was unable 
to discover any such effect. His curves (Fig. 10) 
nevertheless show an effect about 250 deg. C. with the 
modified alloy, although not so clearly marked as in 
the normal alloy. In the author’s opinion, this 
effect is present in all quenched silumins. The magni- 
tude of the dilatometric effect depends on the quality 
of silicon which separates from the solid solution. 

Dilatometry of Aluminium-Copper Alloys.—Hecker 
has determined the dilatation effect on tempering 
sluminium-rich copper alloys. Using the alloys, the 
compositions of which are given in the following table, 


Copper. Silicon. Iron. 

No. Pét cant. Per Cent. Per Cent. 
1 0-642 0.437 0-482 
2 1:936 0-384 0-330 
3 2-446 0-428 0-527 
4 2-501 0-384 0-413 
5 4-822 0:541 0:483 


—-—— ——ÁÁÁ— ee 
ће checked the limit of the solubility curve by this 
method. The aluminium-copper alloys were made in 
an electric furnace and cast into ingots, one series 


n V 8 
* Koster und Müller. Uber die Löslichkeit des Sili- 
ziums in Aluminium," Z. Metallkunde, 1927, vol. xix, 


page 55. 
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being hot forged (50 per cent. reduction). One series 
of the forged ingots was annealed at 520 deg. C. for 
20 minutes, and after quenching in water allowed to 
age for five days. Cast ingots aged and unaged, аз 
well as forged ingots aged and unaged, were studied. 

Аз expected, the tests on the cast alloys showed only 
small dilatometric effects, the forged alloys showed 
larger effects due to the refining action of hot-working, 
while the forged and age-hardened alloys showed typical 
and marked effects. At about 300 deg. C., finely 
divided CuAlz separates from the supersaturated solid 
solution. At 445 deg. C. & change occurs in the 
original direction of the curve of the alloy containing 
2-501 per cent. copper, showing that the solid solu- 
bility limit has been reached. Up to 500 deg. C. no 
such change is given by the alloy containing 4-822 
рег cent. copper, indicating that the limit of solu- 
bility is not yet reached. 

Some dilatometric curves of duralumin were also 
made. Тһе test-bar was heated up to 300 deg. C., 
followed by subsequent slow cooling. pure copper 
being the standard. At 250 deg. C., the separation of 
excess Мр begins. Similar results were obtained 
by Hecker on the age-hardened alloys. 


THE PHYSICAL SOCIETY. 


AT the meeting of the Physical Society, held on 
Friday, February 10, 1928, at the Imperial College 
of Science, with Professor O. W. Richardson, in the 
chair, a paper on “ А Simple Graphic Method for the 
Determination of Galvanometer and Fluxmeter Con- 
stants, with a Note on the Measurement of Intense 
Magnetic Fields,” was presented by Dr. Allan Ferguson, 
M.A., and Mr. E. J. Irons, B.Sc. The paper dealt with 
methods for evaluating the principal construction 
constants of moving coil instruments by the graphical 
treatment of observations of logarithmic decrement and 
its variation with circuit resistance. It also discussed 
the application of these methods to the measurement of 
intense magnetic fields. 

In presenting the paper, Dr. Ferguson suggested 
that instrument makers should revert to the practice 
of locating the zero at the centre of the fluxmeter 
scale, as the sensitivity in one direction often differed 
slightly from that in the other; and also that they 
should mark on the instruments the values of construc. 
tional constants such as the number of turns in a coil 
and its area. 

Dr. D. Owen said that the paper would be much 
appreciated by those making a study of the principles 
underlying the use of the moving-coil galvanometer. 
The assumption, however, of constancy of field for all 
positions of the coil was scarcely justifiable in an 
accurate treatment. It would thus be of interest to 
learn how far the values of constants as deduced by 
the methods of the paper agreed with direct calculation, 
wherever this was possible. In regard to the flux- 
meter, there could be no doubt of appreciable departure 
from constancy of field, and this fact involved а calibra- 
tion of the scale for accurate work. It was much to be 
desired, on this and other grounds, that the fluxmeter 
should be provided with a means of zero adjustment. 
He expressed the hope that the makers of these instru- 
ments would turn their attention to the remedy of 
what was а serious defect. 

Dr. Ferguson, in reply, said that the advantage 
of being abe to read the throw in both directions was 
that this procedure indicated whether anomalies were 
present or not. 

A paper on “ The Application of Electrical Resistance 
Measurements to the Study of the Atmospheric Corrosion 
of Metals,” was read by Mr. John Christopher Hudson. 
This paper described in detail an experimental pro- 
cedure for quantitative field tests on the atmospheric 
corrosion of metals, which was based on the deter- 
mination of the change in the electrical resistance of 
wire specimens produced on exposure. The method was 
capable of a considerable degree of accuracy; the changes 
produced in duplicate specimens agreed to. within 
5 per cent. The validity of the results had been estab- 
lished, in the case of the metals investigated, by cor- 
relation with the corresponding weight changes of the 
specimens. In the case of copper, it had been found 
that the percentage resistance changes due to corrosion 
was inversely proportional to the diameter of the wire ; 
it was thus possible to use the method as an “ accelera- 
tion test by conducting experiments on relatively 
thin wires, which were appreciably affected by corrosion 
within а few weeks. 

Mr. J. H. Coste, in the discussion, said that the 
author's method struck him prima facie as being satis- 
factory, unlike certain methods in which attempts were 
made to scrape off the corroded metal. Had the author 
any data ав to the composition of the air to which the 
specimens had been exposed ? 

Dr. E. H. Rayner, said that some time ago he had 
advised the author aginst the use of bridge methods, 
on account of secular change in the resistance of wire 
joints; but the author had overcome this difficulty 
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with excellent results by means of the new method of 
Jointing he had described. Had he allowed for the 
effect of thermal E.M.F., which in the case of copper. 
nickel alloys would be material in such precise measure. 
ments as those described ? Difficulty was often experi. 
enced in obtaining a definite area of contact between 
mercury and a copper rod dipping into it. Varnishing 
of the copper did not help matters, but no difficulty 
arose if the copper was nickel.plated. 16 would be 
‚ advantageous to include the annealing temperatures 
in the paper for future reference. As the tests occupied 
& considerable period of time, it must be borne in 
mind that secular changes might occur in the standard 
resistances in the bridge. 

Dr. В. S. Hutton, on behalf of the Non-Ferrous 
Metals Research Association, expressed appreciation 
of the encouragement given to the author by the 
Physical Society's publication of his paper. The 
problem of corrosion was 8o complicated that it would 
be most valuable to have a simple method applicable 
under widely varying conditions, like that described. 

Dr. W. H. J. Vernon said that he had watched the 
work with great interest, and was impressed by the 
author's accuracy and thoroughness. While the society 
would be mainly interested in the method as such, from 
an economic point of view the important matter would 
be its application in obtaining corrosion data under а 
wide range of conditions. Arrangements were being 
made for observations at six stations engaged in research 
on atmospheric pollution. The method of accelerating 
results by reducing the diameter of the specimens was 
much superior to methods in which artificial corrosion 
was produced, since the results of the latter bore little 
relation to natural corrosion. Acceleration was neces- 
вагу, since the later course of а corrosion process could 
not be inferred from its earlier stages; thus arsenical 
copper, for instance, was at first more rapidly tarnished, 
but after long exposure much less tarnished, than pure 
copper. 

The author, in reply, thanked Dr. Rayner for the 
suggestion as to the use of nickel-plated copper for the 
mercury contacts. He had eliminated the effect of 
thermal E.M.F. by adopting a careful routine, and had 
re-calibrated the standard resistances from time to 
time, in addition to using unexposed blanks ав controls. 
By arrangement with Dr. J. S. Owens, the field work 
would be associated with the research which is being 
carried out on atmospheric pollution. 


-— - 
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LAUNCH OF THE M. S. Cor rio.“ The successful launch 
took place at Wallsend, on February 21, of the M.S. 
Coptic, the second of two twin-screw cargo motorships 
building by Messrs. Swan, Hunter and Wigham Richard. 
son, Limited, for the Shaw, Savill and Albion Company, 
Limited, of London. The vessel, the length of which is 
approximately 500 ft., has a total deadweight, including 
the weight of refrigerating machinery and installation. 
of about 11,190 tons. She is arranged with five spacious 
holds, and 'tween decks refrigerated space for the carriage 
of meat, dairy produce and fruit, the total capacity being 
404,000 cub. ft., while there is also an uninsulated 
capacity of approximately 262,000 cub. ft. Тһе loading 
&nd discharging is done by twenty electric winches 
working а similar number of derricks, for lifts of 7 tons 
to 10 tons, a special derrick being fitted for lifting 
heavier loads, such as machinery. Four double-berth 
state rooms are arranged in a house on the forward end 
of the bridge deck, together with а saloon and smoke- 
room. Тһе propelling machinery will consist of twin, 
reversible, single-acting, two-cycle Diesel engines of the 
Wallsend-Sulzer type, built by The Wallsend Slipway 
and Engineering Company, Limited, of Wallsend-on- 


Tyne. 


Соввортвилту or Cast Твом.—Тће results of an inves- 
tigation relating to the corrosion of ordinary cast iron in 
acids and alkalis, conducted by Dr. Ing. Н. С. Haase, 
appear in Stahl und Eisen, December 15, 1927, pages 2113 
to 2117. As Dr. Haase first removed the skins of his 
samples by grinding on & corundum disc, his experiments 
seem to have been conducted under conditions which 5 
not correspond with service conditions. The influence 0 
the skin is, however, the subject of а special inquiry. | 
wanted, in the first instanco, to find the best composition 
for a non-corrodible cast iron of ordinary type, not пс 
in silicon. Не found that & material of the following 
average composition was least attacked by acids (sul- 
phuric, nitric and hydrochloric): carbon, 33 to 8:5 рег 
cent.; silicon, 1*4 to 1:5 per cent.; manganese, 0:75 рег 
cent.: phósphorus, not above 0-2 or 0:3; sulpnur, E 
above 0-07; nickel, 0-3 to 0-5 per cent. Тһе вир 
possible ; the рио 
of manganese is advantageous in this and other ден , 


1:2 per cent. of manganese їп cast iron, t 
the corrodibility, 0-75 per cent. is sufficient. ви 
percentage of nickel is also advantageous. In шег ie 
trends, the corrosion curves in the several aci n 

similar. Whilst diluted alkalis do not attack icon 
dissolve silicon, so that nothing is gained by a hig a hide 
percentage, as regards corrosion by alkalis. Irons к кы 
оп the other hand, resists alkalis so that the 8 with 
content does not matter in this respect. А cast ні ee 
3-3 to 3-5 рег cent. of carbon, 1-2 to 1-4 73 7 0-6 of 
silicon, 0-3 to 0-4 per cent. of manganese, 0° should 
nickel, and not above 0:2 per cent. of phosphorus sii 

be fairly resistant to alkalis. 
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ELECTROLYTIC IRON: ITS INCEP- | 
TION AND DEVELOPMENT. 


Untm recently, the production of electrolytic 
iron received little or no attention, even after the 
suecessful application of refining copper by elec- 
trolysis, on account of its low intrinsic value and 
the difficulties of obtaining it in a form suitable 
for commercial purposes. The electro-deposition of 
iron suitable for commercial use is, indeed, a very 
dificult problem, as compared with the electro- 


which was printed in 1851, makes the following 
remarks :- The reduction of iron, from a pecuniary 


point of view, is the very worst process in the whole | 
| not until the year 1900 that he succeeded іп obtain- 


range of electric metallurgy, for the metal is scarcely 


worth anything in comparison with others. Iron- 
masters doubtless sleep in perfect security when 
they are told that from one equivalent of galvanic 


Fic. 1. 


power derived from my battery, costing one- 
twentieth of a penny, 28 grains of iron are reduced, | 
во that the reduction of 1 Ib. of iron, worth about a | 
penny, would cost more than a shilling for the bare | 
materials used in its production, added to the value 


of the metal. In this aspect of affairs not only the 


blast, but even the рада пе and smelting furnaces, | 
are likely to continue to send forth their pestiferous | 
fumes by day and their pandemonium looking | 
flames by night, corrupting the atmosphere to the 
injury of vegetation as well as to the detriment of 
the health of human beings." 

Sinee Alfred Smee made these observations 73 
Jears ago great progress has been made, the cost of 
production of electrolytic iron having been reduced 
from over a shilling per lb. for iron in a rough form, 
Which required smelting and rolling, to about one 
halfpenny per lb. for iron obtained in a finished 
state. In 1857, Feuquieres exhibited specimens of | 
electrolytic iron at the Paris Exhibition. Jacobl, 
In collaboration with Klein, introduced a process in 
Russia for the production of iron electrotypes for 
banknote printing, the plates being made of solid 
electrolytic iron, instead of being copper faced with 
Поп, and in 1869 the process was described before 
the British Association. Тһе electrolvte used was 
composed of ferrous and magnesium sulphates, a 
current density as low as 0:30 ampere per square foot 

Ing necessary, and one and а half months being 
required to give a thickness of 2 milimetres. 

veral years afterwards, Sir Robert Austin, then 


connected with the Royal Mint, visited St. Peters- 
burgh and investigated the process, and read a 


| paper before the Iron and Steel Institute іп 1887, 
but nothing further appears to have been done. | 


In 1887 and 1888, Alexander Watt published 
particulars of the work done on the electro-deposition 
of iron, which is recorded in his book published in 


1889. Sherard Cowper-Coles, in the year 1898, made 


a number of experiments based on work he had 
already done in connection with copper, an 
important feature being the rotation of the 


deposition of copper, zinc, lead, nickel and many | mandrel or cathode at а critical speed. Не 


other metals. 
Alfred Smee, in his book on electro-metallurgy, | 


produced electrolytic -iron plates and tubes of 
considerable thickness, but not in a condition that 
could compare favourably with that of a drawn tube 
or rolled sheet ; the rate of deposition, moreover, was 
too slow to render the process commercial. It was 


ing some tubes of a quality equal to а solid-drawn 


tube by employing a high current density. The 
chief difficulties encountered were gaslines and 
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pits; ex-foliated deposits; Ше removal of the 
sheets or tubes from the cathodes or matrices ; 
obtaining the right quality of iron ; and maintaining 
the electrolyte in the best working condition. 

An important factor in the electro-deposition of 
iron is the running of the mandrel or cathode at 
a minimum speed. Cowper-Coles was the first to 
point out this fact, both as regards iron, copper 


‘and other metals. One method of determining the 
speed was by revolving cones inside a conical anode 
| with a surface parallel to the cone. As the speed of 


rotation increases, the deposit Dasses from a rough 
granular form to a smooth surface, which is of very 
close texture, hard and springy. The effect is shown 
in Fig. 1. Hitherto, it had been the practice to 
rotate the cathode only quite slowly, so as to 
change the relative positions between anode and 
cathode and to stir or move the electrolyte, but 
not with the idea of rapidly throwing off the 
cathodic film and impurities in suspension and 
obtaining surface friction, 

The late Mr. Arnold Hill, of the Thames Поп 
Works and Shipbuilding Company, Limited, became 
interested іп the experiments, and a small syndicate 
was formed in 1906 to carry on the work, an experi- 
mental plant being erected for the production of 
both tubes and sheets. The electrolyte was circu- 
lated by means of an iron centrifugal pump through 
a sump and storage or regenerative tank, filled 
with scrap iron, for the purpose of reducing the ferric 


salts. Figs. 2 to 4 show how sheets were produced 


339 


| by wrapping steel sheets around mandrels, holding 
them in position and finally removing the original 
sheet with the deposited sheet, annealing and 
separating. Separation was found to be facilitated 
by previously coating the matrix sheet with copper 
in an alkaline electrolyte, which was superseded 
shortly afterwards by electro-depositing lead іп 
рјасе of the copper. Тһе results obtained were а 
great improvement on what had previously been 
| effected, but were not far enough advanced to be 
| turned to practical account, and it was not until the 
year 1908 that sheets and tubes were produced under 
| practical conditions, of a quality equal to rolled or 
| drawn iron, and with a surface that required no 
after treatment, such as rolling or drawing. 

A large number of trial sheets and tubes were 
produced, and tests were made working direct 
from ore, such as hematite. The results of 

| these experiments were so satisfactory that Mr. 
Boucher, of Prilly, Switzerland, came over and saw 
the process in operation and took a licence in 1908 


FIG. 5. 


for Switzerland. А small plant was erected and а 
number of tubes? produced of quality equal to those 
now being produced оп the larger plant at Grenoble. 
The tubes were deposited on mandrels thinly coated 
with lead by electro-deposition, and rotated at a 
critical speed. Тһе electrolyte was circulated 
through a tank containing scrap iron, turnings, or 

iron oxide, or a soluble iron ore ; to ensure it being 
kept sufficiently neutral, iron shot was also em- 
ployed. A number of satisfactory tubes were also 
made hy keeping finely-divided carbon or graphite 
in suspension. Experiments were also carried out 
on the deposition of iron and nickel and various 
other alloys. The licence was eventually extended 
for France, and a company was formed called La 

Societé Anonyme Le Fer. А plant was erected at 
Grenoble at the works of Mr. Bouchayer, which 
have been considerably extended from time to 
time. Fig. 5 shows a group of tubes made at 
Grenoble. Тһе process is identical with the original 
process of Cowper-Coles, except in a few minor 
details which are of necessity modified when de- 
veloping a process on a commercial scale, 

The chief feature of the Cowper-Coles process 
thus evolved consists of a cathode rotating at a 
critical speed, using a ferrous-sulphate solution, or 
ferrous sulphate combined with ferrous chloride, 
keeping the solution as neutral as desired by means 
of iron oxide or finely-divided iron, keeping the 
ferric salts reduced by means of scrap metal and 
depositing on a mandrel previously coated with an 
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intermediate coating of lead under such conditions 
that when heated it readily leaves the mandrel. 
Numerous solutions were tried and modified from 
time to time, but no special claim is made for 
any electrolyte in particular ; a variety of solutions 
сап be used with equally satisfactory results. 

Mr. Boucher, the original licensee of Cowper- 
Coles, has taken out patents, in one of which the 
claim is that the solution is kept in the ferrous 
condition by contact with iron, such as turnings and 
scrap iron outside the electrolytic vat ; in another 
the principal claim is the use of insoluble anodes 
combined with soluble ones. Both these methods 
were employed with the plant at the works 
of the Thames Iron Works and Shipbuilding 
Company, and are referred to in a paper read 
before the Iron and Steel Institute in 1908, as 
follows :—'* The process briefly consists in placing 
crude iron (which may contain those elements 
which are at present so detrimental to the 
production of high class iron or steel) or finely- 
divided iron ore in suitable containing vessels in 
which an acid solution is circulated, using an 
insoluble anode material, or further the process 
may combine the use of soluble and insoluble 
anodes." 

In that paper, the electrolytic recovery of iron 
from its ores was described, and the general arrange- 
ment of the apparatus employed when depositing 
from crude iron or the ore is illustrated in Fig. 6. 
The paper stated that “іп the former case, the iron 
is arranged around the cathode, and in the latter, 
insoluble anodes—of graphite for example—and a 
small electric current are employed to assist the 
leaching process. It is conceivable that, in some 
cases, iron might be recovered without mining, acid 
liquor being circulated over the ore deposits. The 
process might lend itself more especially to the 
recovery of iron from the blue - billy,“ or carbonated 
ores, lake, and bog ores. An electric process will 
no doubt also prove to be a valuable adjunct where 
pig iron is used for precipitating copper, enabling 
the iron to be recovered instead of running to 
waste. 

Mr. C. F. Perin, after seeing the Cowper-Coles 
process in operation at the works at Grenoble, 
started experimental works at Cambridge, Mass., 
for depositing iron direct from the ore, such as 
hematite and lomorite, which resulted in the forma- 
tion of the Milford Electrolytic Iron Company, 
Milford, Conn. Mr. Perin has since come to а work» 
ing arrangement with Mr. Boucher, and a plant of 
considerable size has been erected at Niagara to 
produce, in particular, high-pressure gas bottles. 
The current density employed is 100 amperes per 
sq. ft., and tubes are being produced up to 10 in. 
in diameter and 13 ft. in length. 

In 1922, Cowper-Coles made some fine powdered 
iron by his electrolytic-iron process and submitted 
it to the Western Electric Company, who now have 
works at Hawthorn, Ш., which are equipped to 
deposit about 2 tons of iron а day in a very brittle 
form. This is readily ground to a fine powder and 
compressed into magnets for telephone work, which 
are found to have & high permeability and low 
hysteresis. Тһе iron, before being compressed into 
magnets, is treated with zinc dust, which is found 
to reduce the eddy currents. 

It occurred to Cowper-Coles that а great saving 
might be effected by making cartridge cases for 
large guns in one piece of electrolytic iron, and, if 
necessary, coating with zinc by the Sherardising 
process or brass by electro-deposition. А sample 
was submitted to the Ordnance Board before the 
war, but no steps were taken to prove its value. 
Тһе Germans, towards the end of the war, are 
reputed to have made considerable quantities of 
electrolytic iron in the form of rough ingots, 
which were worked up into driving bands in the 
place of copper driving bands, as electrolytic iron 
can be produced as soft as copper by annealing. 

Another development in connection with the 
electro-deposition of iron is the building up of worn 
or undersized parts of machinery, and this was 
applied to great advantage during the war. Although 
this application was patented in 1900 by F. Krupp, 
it was not applied commercially until 1915, when 
Cowper-Coles, who was unaware of Krupp’s patent, 
was making some large gauges for tail shafts of sub- 


marines for the Admiralty, and built up by electro- 
to be undersized when finished and had been 


inspectors. 


several works in France for building up worn parts 


should not exceed 200 fr. to 220 fr. per ton. 


carbon. 
comes from manufacture, also contain certain gases, 
viz., carbon monoxide, carbon dioxide, nitrogen, and 
above all, hydrogen. 
nated by annealing. 
physical characteristics of the iron, to a great extent, 
depend upon the percentage of hydrogen it con- 
tains. Electrolytic iron containing hydrogen is also 
magnetic, and has low hysteresis and high perme- 
ability. Using a cast-iron containing 2-35 per cent. 
carbon, 1-31 per oent. silicon, and 1-07 per cent. 
phosphorus, the electrolytic iron prepared from it 
only showed 0-004 per cent. carbon, 0-007 per cent. 
silicon, 0-006 per cent. sulphur, and 0-008 per cent. 
phosphorus, which indicate the degree of refinement 
that can be attained. | 


such as tensile strength, bending, elongation, hard- 
ness, &c., vary according to the method of treat- 


per sq. mm. was obtained with an elongation of 
40-3 to 43-1 per cent. with electrolytic tubes an- 
nealed for two hours at 900 deg. C. іп magnesia. 


comes from the bath, is hard and brittle, and gives 


sure, 3,000 kg.) Reheated at 900 deg. C., the hard- 
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common use, the thickness of the final product being 
irregular and the bore often eccentric, whereas by 
the electrolytic process the thickess is uniform 
whatever the diameter, thickness, and length of the 
tube. The tubes are used for à number of pur- 
poses, such as pipes for conveying water, steam, 
and compressed-air, for radiators, and also for gas 
bottles, and are found to be more reliable than 
steel. Any scrap is disposed of for electric-welding 
purposes, for which it is found to be very suitable. 
Uniform iron plates are also obtained directly by 
electrolysis, without rolling. The metal is of first- 
class quality, is easy to work, and can be subjected 
to severe strains in the cold state. 

Owing to the magnetic properties of electrolytic 
iron, it offers advantages in the construction of trans- 
formers, generators, and motors. By using sheets of 
electrolytic iron, the weight efficiency of transformers 
can be increased by about 35 to 45 per cent.; in the 
case of alternating-current motors and generators, an 
economy of about 16 per cent. can be effected in the 
weight of iron used. It is well known that the losses 
tend to increase with the time of service of а trans- 
former, and the deterioration of the plates takes 
place more rapidly as the temperature increases. 
Electrolytic iron, however, gives no trouble from 
ageing, as its crystalline structure is very stable. 

The production of electrolytic iron has made 
little or no progress in England, owing to the set- 
back it received from the closing down of the 
Thames Iron Works and Shipbuilding Company. 
This company had a controlling interest in the 
syndicate called the Thames Iron Syndicate, 
Limited, formed to develop the Cowper-Coles elec- 
trolytic iron process, which, therefore, become 
involved. It was only in 1914, just before the 
war, that the syndicate again found itself in а 
position to carry on work. Nothing, however, was 
done, as the Government at the time could give 
none of the facilities necessary. It was only 
towards the end of the war when it was found 
that the Germans were making rough electrolytic- 
iron ingots, smelting them, and working them up 
into tubes and driving bands, that the matter was 
taken up more seriously, but it was allowed to drop 
again as soon as peace was declared. А вша trial 
unit, based on the Cowper-Coles process, has since 
been erected in Cheshire. 

Although large sums of money have been spent 
in trying to produce iron products by several com- 
panies, the only commercially successful plant is 
that at Grenoble, аз the technical difficulties are 
great, and there are so many mechanical, elec- 
trical, and chemical conditions to be observed. Ав 
Soon as iron can be electro-deposited as ductile as 
copper, without the necessity of annealing, there 
will be new and very large fields of application. 


deposition some of the gauges which were found 


rejected ; they were then reground and passed by the 
He communicated the idea to the Air 
Board, with the object of relining cylinders for 
aeroplane engines. This created considerable 
interest, and resulted in the establishment of 


of guns, motor cars, and various parts of machinery. 

In connection with the work now being done at 
Grenoble, it is estimated that 1-kw. hour is necessary 
to purify 1 kg. of iron, and would cost 0-05 fr. The 
cost of working (labour, maintenance of the electro- 
lyte, general expenses, &c.) does not appear to be 
higher than the price of energy, and in consequence 
the refining works out at about 100 fr. per ton. 
With mild-steel anodes at 175 fr. per ton, electrolytic 
iron would thus cost approximately 275 fr. per ton, 
and could compete with pure Swedish iron. Accord- 
ing to L. Guillet, the cost of raw electrolytic iron 


Coarse electrolytic iron, in the unfinished state, 
contains a very small proportion of impurities, such 
as silicon, phosphorus, sulphur, manganese and 
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Most samples of electrolytic iron, as 15 


The hydrogen can be elimi- 
The appearance and the 


LAUNCH or THE S.S. “ BacTRIA."— The launch took 
lace, on Tuesday, March 6, of :the single-screw steamer 
tria from the North Sands Shipbuilding Yard, 
Sunderland, of Messrs. Joseph L. Thompson and Sons, 
Limited. She is the Second! of four similar veasels at 
present building by this firm to the order of the America- 
Levant Line, Limited, the managing owners of which 
are Messrs. Stanley and John Thompson, Limited, of 
London. The vessel has been built to Lloyds’ highest 
class with two complete decks, a long bridge amidships, 
and а top-gallant forecastle for the accommodation 
of the crew, the principal dimensions being—Length 
303 ft., breadth 45 ft. and depth 22 ft. 6 іп. Messrs. 
John Dickinson and Sons, Limited, of Sunderland, are 
supplying the propelling machinery, which consiste of a 
set of triple-expansion engines, with cylinders 24 in., 
40 іп. and 66 in. in diameter. and а stroke of 35 іп. Steam 
is supplied by two boilers at 180 lb. preesure. 


The mechanical properties of electrolytic iron, 


ment. А tensile strength of 30-9 kg. to 32-8 kg. 


Ввітізн STANDARD SPECIFICATION FOR STEEL FISH- 
PLATES.—A revised edition of the British Standard 
Specification for steel fishplates for British Standard 
bull-head and flat-bottom railway rails, has just been 
issued. This specification, which is designated No. 
47-1928, was first published in 1909, revisions being 
issued in 1914 and іп 1919. In regard to fishplates for 
flat-bottom rails, the new publication gives details of 
the section to be used in conjunction with the revised 
series of rails included in specification No. 11-1926. 
As regards fishplates for bull-head rails, no changes 1 
been made in the sections. Full-size drawings of в! 
the fishplates are included for the first time. Various 
modifications have been made in the matter of chemical 
analysis, and the maximum limits of phosphorous an 
sulphur have been raised to 0-075 per cent. сори 
of the new specification may be obtained from on 
B. E. S. A. Publications Department, 28, Victoria-street, 
London, S. W. I, price 58. 4d. post free. 


As regards hardness, the raw electrolytic iron, as it 
& Brinell test of 193 (diameter of ball, 10 mm. pres- 


ness falls to 90. 

Electrolytic-iron tubes are now being manufac- 
tured on a large scale at the works of Bouchayer 
and Viallet, up to 4 and 5 metres in length, 10 to 
12 cm. in diameter, and from 0.1 to 6 mm. in thick- 
ness. Special tubes are also being made for radiator 
work. These tubes offer various advantages. It is 
well known that considerable difficulties are met 
with in the manufacture of thin iron tubes of 
uniform thickness by the drawing processes in 
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NATURAL GAS IN THE SOUTH 
PERSIAN OILFIELD. 


Tux utilisation of natural gas, which is always 
particularly difficult in hot climates, is in some 
«ases rendered still more difficult by the poisonous 
charaeter of the gas. In South Persia, as is also 
the case in Texas and Mexico, the proportion of 
sulphuretted hydrogen in natural gas may exceed 
10 per cent. Lieutenant-Colonel S. J. M. Auld 
D. Sc., did not deal with the poison risks in the 
paper entitled Development Problems in the 
Exploitation of Natural Gas," which he read before 
the Institution of Petroleum Technologists, on 
March 13, but he discussed some other problems 
which had to be solved in the South Persian 
oilfield from the theoretical and practical stand- 

ints, 

For various reasons, he stated, it was desirable to 
separate gas from oil in stages at any chosen pres- 
sure, As most proprietary types of separators 
appeared to have been designed for comparatively 
low gas-oil ratios, and were of the vertical type, 
giving insufficient evaporating surface and low 
settling capacity, they had constructed a type of 
horizontal separator, worked usually at pressures 
ranging from 60 lb. to 100 lb. per square inch. 
This separator consisted of a long pipe, 3 ft. in 
diameter, divided by a vertical perforated disc into 
two parts. Тһе oil entered the first part іп а 
very turbulent state, and passed through the 
perforations into the second, or settling part, while 
a shunt branch enabled the gas to flow from the 
upper portion of the first part into the second part, 
from which it was withdrawn through control 
valves. The further separation was effected in 
special flow tanks, fitted with gas-tight roofs. 

The second problem discussed was the measure- 
ment of the gas flow, a matter which is still treated 
in standard books on natural gas without reference 
to recent work on the influence of pipe roughness 
and the viscosity of the gas. The commonly used 
formule of Weymouth, Molesworth, and Pole 
differed so considerably in their coefficients, that 
Colonel Auld devoted a considerable portion of his 
paper to this problem. 

With the installation of a complete separating 
system, the low-pressure gas, he said, should be 
metered as it left each tank. A tin-plate orifice 
and bell differential-pressure apparatus was suitable 
for the purpose, but the apparatus had to be cali- 
brated, which required an elaborate organisation to 
make it reliable for recording from 60,000 cub. ft. to 
300,000 cub. ft. of gas per hour. The estimation 
9f the duration of the gas production was very 
difficult, especially as the gas-oil ratio fluctuated 
videly, and the various constituents had different, 
frequently unknown, solubilities in the oil. 

As regards the use of the highly-sulphurous gas as 
fuel they had proceeded very cautiously but had 
finally found that gas with 10 per cent. volume of 
Н,5 could be burnt at pressures of 10 Ib. to 20 lb. 
рег square inch in Lancashire boilers, without risk of 
pitting or embrittling the plates. Corrosion should 
only take place with incompletely burnt gas, espe- 
cially if moist, impinging directly upon the boiler 
plates at a low temperature, which favoured 
condensation of SO,  Desulphuring of the gas 
was not necessary, and this was all the more for- 
tunate because activated charcoal and solid absor- 
bents could not be used for stripping a sulphurous 
gas of Из hydrocarbons ; in certain tests the 
efficiency of the carbon had fallen off to half its value 
In ten days. Colonel Auld mentioned that natural 
sas, containing 4 per cent. of H,S, had been burnt 


р * 


Ш internal-combustion engines without causing апу 
trouble. Е А 
aat tripping the gas with the aid of oil there was 
at mos aa optimum high-pressure separation (7 
condition, gitor example) for each temperature 
Similar considerations applied to low- 
— Tipping, and efficient cooling prior to 
à main Fit mee advisable. Simply whitewashing 
increased m 14 miles in length, had in one case 
4 per cent * compressor capacity by more than 
ping oj] ^ owing to the cooling effect. The strip- 
some Was not rendered useless by the Н,5, but 
Parts, with the orifice plates, for example 
made of stainless steel. 


should be 


THE TRENTON CHANNEL STATION 
OF THE DETROIT YDISON COMPANY. 


Тнк Detroit Edison Company serves an area of 
about 4,247 square miles in extent. Тһе most thickly 
populated centre in this area, is of course, the city of 
Detroit itself, the rise of which, since the growth of 
the automobile industry, has been phenomenal. Тһе 
company as such has been in existence since 1903, 
in which year it acquired the business of two earlier 
concerns supplying current in Detroit, one of which 


Fig. 7. PASSING THE MILLION КИН MARKS 
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the company, as is common іп the United States, 
operating central heating stations. In connection 
with output, we reproduce some curves in Figs. 
1 to 4, bringing out various points of interest. 
Fig. 1 shows the dates on which the output passed 
successive million kilowatt-hours. Fig. 2 shows the 
maximum load days at five vears intervals, including 
а high peak on January 11, of last year (1927). 
Details of the make-up of the last curve are given 
in Fig. 3, while Fig. 4 gives a typical summer load 
curve (June 21, 1927). All these curves are of the 


Fig.2. MAXIMUM LOAD DAYS 
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dated from 1886, the other being a successor of a 
company operating as early as 1881. The estimated 
population of the whole area served, at the present 
time is put at 2,100,000, and of Detroit itself 
1,417,400. With the exception of a temporary 
decrease in 1921, the demand for current has steadily 
increased, the output of the company having risen 
from 14 million kilowatt-hours in 1904, to over 
2,100 million in 1927. As would be expected with 
so large ап industrial centre responsible for a large 
part of the load, something like 39-0 per cent. of the 
revenue of the company is derived from sale of current 
at power rates. Тһе balance is made up of 23-1 per 
cent. for sales at residential rates, 23-0 per cent. at 
commercial lighting rates, and small amounts of other 
contributions, such as 3-8 per cent. from street and 
inter-urban railways, 4:7 per cent. from sale of steam, 
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same character, the load in the factories rising to a 
maximum soon after the morning start, and соп- 
tinuing fairly steady till the men begin to make pre- 
parations for the midday break. The load is 
resumed again after midday and continues till 
4 p.m. or so, about which time it is found that a 
decrease occurs owing to a proportion of the 
machines being idle, while preparation is made for a 
fair start on jobs first thing next morning. А little 
later the lighting load causes another temporary 
rise, but as the power load is much reduced at this 
time the tendency generally is a falling-off from 
about 7 p.m. to 4 a.m. when the dayload begins to 
come on again. Тһе evening load is, it may be 
pointed out, affected bv the fact that Detroit 
standard time is that of the 75th meridian, which is 
32 minutes fast in comparison with mean sun time. 
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It will be noted that all these curves show а very 


heavy load on the system throughout the twenty- 
fourhours. Insummertimethe minimum only falls 
to 150,000 kw., as shown in Fig. 4, while the corre- 
sponding day peak is about two and a half times the 
minimum. The difference is naturally rather more 
accentuated in the winter. 

Figs. 3 and 4, further show the outputs of the 
various steam stations which supply the power for 
this system. They are four in number, and in addition 
there are six hydro-electric plants on the Huron 
River, of which five are owned by the company ; 
but these are of small capacity, aggregating only 
8,800 kw. ; they form, however, useful parts of the 
whole, feeding into the system and helping to 
regulate the system voltage, or taking local 
loads. Four of these plants are operated without 
attendants, the control being partly automatic and 
partly of the supervisory type. The four main 
plants of the system are those at Delray, Connors 
Creek, Marysville, and Trenton Channel. The 
first- named was put into commission іп 1904, the 
second in 1915, the third in 1922 and the last 
in 1924. Delray is thus the oldest plant, and in 
fact is now due for rebuilding. It is interesting 
briefly to summarise the trend since the starting 
up of this first plant. The Delray plant, now actually 
in the city of Detroit, commenced operation with 
two 3,000-kw. turbine sets, two further sets being 
added in 1905, and a fifth in 1906. By 1908, further 
extension had become necessary, and Delray No. 2 
plant, alongside the first station, was put in hand, 
the units in this case being of 14,000 kw. capacity. 
Between 1908 and 1911 three of these machines were 
installed, and in 1913, a fourth of 15,000 kw. At the 
same time, in the No. 1 plant, the five 3,000-kw. 
machines were replaced by four of 9,000 kw. All 
these machines were of the vertical type. The 
Connors Creek plant started in 1915 with а 20,000-kw. 
horizontal set, followed by others of the same 
design, one in 1915 and one in 1917. In 1918, the 
fourth unit, of 45,000 kw., was installed, and in 
1920 а further set of the same size was added. 
These were the first single-cylinder machines of 
this size. A departure from the contemplated 
programme was made in 1920, due to war con- 
ditions, and а 30,000-kw. set was installed at 
Connors Creek on в site originally intended for 
boiler plant. Further, in 1920, a 30,000-kw. set 
was added to Delray No. 2, in an extension. 

The Connors Creek plant is 4j miles east of the 
business centre of Detroit. Тһе Marysville plant 
lies воте 55 miles north. 16 was started up in 
1022, with one 30,000-kw. set and one 10,000-kw. 
sev, another of the latter size having been added in 
1923. Тһе Trenton Channel plant is situated about 
18 miles south of the city, on Slocum Island in the 
Trenton Channel of the Detroit River. It is the 
most recent of the company's generating stations, 
and in fact has still room for additional unita. 
Profiting by the experience at Connors Creek, with 
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large size plant, it was decided to adopt 50,000-kw. | pany, it was designed intentionally with а view to 
sets as the standard for Trenton Channel. Two of | make it easy to operate. For this reason, certain 
these went into service in 1924, and another about | limiting factors were kept in view as regards turbine 
12 months after. Хо. 4 was placed in service in and boiler design, and when these had been finally 
1926, and No. 5 early in 1927. Work on the instal- | determined, nothing was allowed to interfere with 
lation of the sixth and last unit at present planned them being adhered to throughout the station. 
for the station is now in hand. In Fig. 5 is shown . Thus, although the original installation was of only 
а series of stepped curves which illustrate the two generating sets, and the completed station will 
development іп the installed capacity owned by the , possess six, the same size and type of machine has 
company іп its four steam stations from the year been adopted throughout. The same applies to 
1905 onwards, representing graphically the several; boilers and auxiliary plant, so that there is an entire 
stages recorded above. The same diagram also absence in the station of anything in the way of the 
shows the total output for each year. collection of plant of miscellaneous size and design 
Concurrently with the development of the size which is so often a feature of large stations, and 
of unite, there have been changes in steam practice. | necessarily adds to operating difficulties. It is 
The original Delray plant worked at 200 lb. per true that experience with the sections of the station 
square inch pressure. Connors Creek was designed | placed first in service has suggested improvements 
for 210 lb. and 180 deg. superheat. Marysville went here and there, and that these have been adopted. 
up to 290 lb., while for Trenton Channel, 375 lb. but it has been held a maxim that these should only 
pressure was decided upon, with about 250 дер. | be introduced if they made operation easier, and if, 
superheat, or 650 deg. to 700 deg. steam tempera- | having proved satisfactory, they could be applied 
ture, all these being pressures and temperatures аб also to pre-existing plant. The general intention 
the turbine stop valve. Since the introduction in has been, not to run“ after the very latest practice 
the Delray No. 2 plant of the first big boiler, with | and highest thermal economy, on each instalment 
93,654 sq. ft. of heating surface, one type of boiler | becoming due, but to make a uniformly good job, з 
has been kept to, namely, the Stirling W type. In station low in total cost, simple and easy to work, 
the most recent plant they are fired for the first | and one which would easily become 80 well known 
time, so far as concerns the company's under-'to its staff that any irregular working might be 
takings, with pulverised fuel. It may be stated | quickly revealed, and as promptly rectified. 
that among the reasons for adopting pulverised The results of this policy are manifest in the 
fuel were the facts that this system rather en- | excellent standing this plant has for working over 
larges the possible range of supplies, owing to a long period. Good results on short tests, while 
the ease with which coal of different qualities necessary, are not regarded as any criterion of the 
can be effectively utilised, while it also makes it actual operation of the station, and all the stress 18 
possible to force boilers to more than their normal placed on economical showing, including operation 
capacity, should occasion arise. The coal generally (and investments), year in, year out. Attention 13 
used is either West Virginia or Kentucky semi- | continually paid to small details, with the result 
bituminous coal, but it was felt that, with pulverised that good figures over prolonged periods are well 
fuel the market from which supplies could be ob- | maintained. The policy adopted has а direct 
tained would be still wider and would provide effect on the spares carried, these being under the 
insurance against interruption of service. | conditions of work, the minimum possible, with re- 
While the Trenton Channel plant has followed, in | duction of costs in this item and in maintenance. " 
the natural course of developments, on the experience Among the controlling factors which were fix 
gained with the earlier stations, and, as pointed out, upon when the station was planned, it may be sta 
itself embodies practice which was new to the com- | that it was decided to adopt the largest single-cy linder 
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сеа then considered practicable, coupled with 
8 alternators of reasonable weight and 
ie boiler pressure of about 400 lb., or stop 
with еа о! 375 lb. із about the limit possible 
Boilers, i single-cylinder machine. As regards 
аа e main drums were fixed at 45 in. 
RM, with plates 2 in. thick. This was the 
oves 400-1. pressure, for which a good 
that ; S op and riveted job could be guaranteed, 
tia 18 with machine-finished joints, without having 
ла, to forged drums or alloy steel. Higher 
Ше would have entailed smaller drums and 
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capacity even after taking into account the effect 
of the higher pressure. 

Before commencing а detailed deseription of the 
Trenton Channel plant, it may be as well to state 
briefly the service it performs in relation to the 
system in general. А map of the main trans- 
mission lines of the system is given in Fig. 6, 
which also indicates the situation of the four 
power stations already named. Тһе main trans- 
mission is at 120,000 volts, and the trunk lines 
consist chiefly of a circuit about 120 miles in length, 
extending from Trenton Channel in the south to 


con 4 ы | P i^ bh S" at 
sequently fewer tubes, and units of smaller Marvsville in the north. This line intersects and 
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supplies current to the radial transmission lines 
centring on Detroit. X 120,000-volt line also 
runs from Trenton Channel into the south-west 
part of the area served, and three similar lines 
run into Detroit. The Delray transmission volt- 
age, it may be stated, is 4.800 and 24,000: for 
Connors Creek it is 24,000 and for Marysville 24.000 
and 120,000 with one feeder operating temporarily 
at 48.000-volts. The standard distribution is three- 
phase at 4,800-volts, and the remaining 2.400-volt 
single phase circuits are being rebuilt to that 
standard, 


The whole of the output of Trenton Channel is 
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Fic. 9. GENERAL VIEW or STATION FROM RIVER. 
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volume under review, therefore, its justification 
should not be sought in the lack of other works 
written to meet the special needs of this wide 
branch of electrical enyineering. Тһе economic 
aspect of power transmission also has attracted 

er writers and inspired presidential addresses 
for many years. 

The introductory chapter entitled Develop- 
ment in Overhead Power Transmission” might 
with advantage have been omitted, for the contents 

Ve been reiterated almost ad nauseam concerning 


familiar is that vision of the future in which trans- 
mission lines “extend from coast to coast, into 
which surplus power is delivered and recorded as 
desired by each and all of the supply undertakings." 
Would that it were so! Certain simple numerical 
relationships are here introduced in а rather 
unfortunate fashion. Without any introductory 
context, we are told on page 7 that “for a d.c. 


lineI-- E 1 and for an a.c. line 1 -- E. Hence, 


R Z 
if we halve the resistance (R) in a d.c. line we 


the general advantages to be obtained from inter-| et double the current or power from the line, 
connection of systems by transmission lines. Howland for an a.c. line we get double the power 
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{гот the line bv reducing the impedance (2) 
to half." Ме do not know what this is intended 
to convey; elsewhere in the text E represents 
the line voltage. We also do not understand 
how the effects of inductive reactance and impedance 
in à transmission line are to be suppressed bv 
increasing the voltage (E). Readers must not be 
unduly alarmed Бу political digressions on the 
labour movement, communism, &c. On page 487 
will be found further moralising on the formation 
of character, particularly between the ages of 
15 and 25 years. 


General factors controlling the design and 


‘construction of lines receive attention in the second 


chapter. The conditions to be determined are the 
best location, the transmission distance and the 
magnitude of the load. "These being known, line 
design is concerned with the determination of the 
transmitting voltage which will give the greatest 
practical economy. the cross-sectional area апа 
the material for the line conductors, the most 
advantageous arrangement of the conductor sup- 
ports and insulators, the span and the type of 
poles or towers. The most careful consideration 
must be given to the question of voltage regulation 


and the desirability of including synchronous 


condensers. The interaction of all these factors 
is discussed in a rather yeneral and qualitative 
fashion with a strengthening of tabulated . data 
and curves referring to conductors and insulators. 
A general rule is deducible to the effect that long 
spans, large conductor sizes, large sags, wide 
conductor separation, very high voltages and large 
kv.-a. capacity lines go together. Aspects of 
transmission-line survey and location are then 
discussed, such as the desirability of ample width, 
straight unobstructed runs, the avoidance of high 
points, water-logged lands, settled districts, com- 
munication lines, &c. The padding included in 
these general observations rather detracts from 
the utility of the book. References to the parish 
pump as of old or the back-yard clothes-line do 
not help to emphasise the enormous importance 
of the transmission line of to-day. This chapter 
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concludes with an example of а copper line deeign, 
which unfortunately omite to mention the Ку.-а. 
rating and the working voltage of the line. 
This is followed by за account of the properties of 
copper, aluminium and steel reinforced aluminium 
(steel-cored aluminium) conductors. Their relative 
advantages are described at full length, presented 
qualitatively in tabular form, together with wire- 
gauge tables and tables of sags in plane of resultant 
for standard (stranded) copper conductors. The 
latter are calculated from the parabola formula 


and not from the exact expression for 


а catenary curve, but they are presented with a note 
explaining that they are given to show the great 
need for accuracy of constants. The determination 
of the tension or sag at which the conductor must 
be strung is then worked out. This value settles 
the tension to which a span will be subjected under 
the worst conditions of temperature and mechanical 
load in subsequent working. An appendix to this 
chapter is supplied by the permission of the Blow 
Knox Company and relates to the calculation of the 
curves assumed by suspended conductors. 

Chapter VI has for page heading “ Electric and 
Transmission Telephone Circuits." This reference 
to the telephone is probably a misprint, for the 
chapter has-nothing whatever to do with telephones, 
but treats of the practical aspect of the electric 
power transmission line.” The usual formule and 
tables for the calculation of the electrical charac- 
teristics are reproduced. It is claimed that these 
and other tables are the first to be published and 
are calculated in accordance with the new standards. 
As the author remarks, it is little use guessing or 
assuming the size of conductor, but the cost and 
power loss for a given set of conditions must form 
the basis of line calculation. He states that for the 
higher voltages all circuits should for maximum 
economy be operated at an average voltage slightly 
under the critical disruptive voltage for that con- 
ductor used—usually 90 per cent. of the critical 
disruptive voltage is ample. . 

Telephone lines receive attention. The mechanical 
construction is described, but the actual problem 
of telephone communication over long lines is not 
discussed. Тһе more obvious measures to avoid 
interference, such as provision of good insulation, 
proper spacing, and the transposition of conductors 
are given. In view of the recent work that has been 
done and the increasing importance of the subject 
it is unsatisfactory to find this subject treated in 
this general and disoursive fashion. 

Remaining chapters are devoted to wood-pole 
lines, steel line supports, line insulators, pins and 
crossarms, line erection, protection, operation and 
maintenance. The latter section is almost entirely 
descriptive and is complete even to the dimensions 
of birds likely to give trouble, which dimension 
from beak to tail or feet varies from 55-65 in. for 
а swan to 10-13 in. for blackbird and woodpeckers, 
«с. 


The Working of Coal and other Stratified Minerals. Ву 
H. Е. BULMAN. London: Ernest Benn, Ltd. (Price 
42s. net.] 

Іт has been frequently pointed out that the out- 

put of coal per man in the United States is higher 

than in Great Britain; and the reason given for 
this is the more extensive use of machinery in 

American соШепев. The question is not un- 

naturally asked, why British collieries do not adopt 

American methods? The fact that the miners 

receive higher wages in the United States than they 

do in this country could be used as an argument 
by either the partisans of the owners or of the 
men, according to whether we emphasise the fact 
alone that the American miners produce а greater 
output per man per shift, or whether we explain 
that the reason that they are able to do so is owing 
to the greater employment of mechanical means. 

The conclusion not infrequently drawn from such 

considerations is that the adoption of American 

methods would enable us not only to obtain a 

larger output but to pay the miners better. 

Such apparently logical reasoning is readily 

arrived at by the outside critic, who though he may 

boast that he has no axe to grind, is happily un- 
acquainted with actual conditions, and completely 
ignores а number of practical and essential factors. 
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No two coal seams are exactly alike, and the same 
seams often differ in neighbouring collieries or even 
in different parts of the same mine. Mines are 
usually much shallower in the United States, and 
coal seams are mostly thicker than in Great Britain. 
Another important factor in considering the use of 
machinery driven by electricity is that the vast 
majority of mines in the U.S.A. are practically 
free from gas. Whilst fully admitting the possi- 
bilities of important improvements being introduced 
into British practice, whether originating in the 
United States or elsewhere, it is essential that any 


suggestions—if they are to carry any weight— 
should be made by competent engineers who are 


thoroughly acquainted with practical conditions in 


this country, and who will take аП the various 
controlling factors into consideration at their 


correct value. 


Mining engineers as a body will appreciate the 
appearance of what the publishers claim to be— 
and we think with some justification—“ the most 
important contribution to the technical literature of 
the coal mining industry which has appeared since 


the war." 


The author of this work, Mr. Н. L. Bulman, is 
already well known to colliery engineers, and is 
recognised as one of the leading authorities on the 
subject. The Working of Coal and Other Stratified 
Minerals is the third volume to appear in Messrs. 
Benn’s mining series, and Dr. Louis, who is editing 
the series, is to be congratulated in having provided 
the mining industry with a text book which will be 
invaluable to all those who have the interests of 


British mining at heart. 


Whilst it is true that in the past many excellent 
manuals have been written on coal mining, Mr. 
Bulman’s work differs from its predecessors in that 
no attempt is made to include the entire subject 
with all its ramifications, such as ventilation, haul- 
age, winding and pumping. Methods of working 
alone are dealt with, and auxiliary matters such as 
the use of machinery, are introduced only in so far 


as they affect methods of working. 


The reader is thus provided with data within the 
covers of a single volume which all relates to one 
aspect of mining—the most essential of all— 
This treat- 
ment is logical, and enables comparisons to be 
made not only between methods adopted in various 
British collieries, but also with the most modern 


the actual extraction of the mineral. 


American and Continental practice. 


Apart from coal there are a number of other strati- 
fied mineral deposits which may be worked in a 
manner analogous to that adopted for coal under 
varying conditions, and as distinct from methods 
used in mining unstratified deposits. These two 
main divisions of mining are sometimes referred to 
(The 
latter is treated in a separate volume in Benn’s 
Mining Series). The gold bearing conglomerate beds 
of the Rand, South Africa, the Scottish ой shale 
beds and other miscellaneous deposits, such as iron 
ore, china clay, salt, potash beds of Alsace and 
Stassfurt, slate, limestone, and building stone are 
all dealt with by Mr. Bulman at varying length, 
according to their importance and any special 
features of interest which the methods of working 


as bed and “ vein” mining respectively. 


may involve. 


The illustrated description of the more modern 
methods and equipment employed in excavating 
the vast deposits of brown coal by open cut at 
Yallourn (Victoria), provides interesting reading. 
Particulars of this scheme have frequently been 
given in ENGINEERING. British mining engineers 
will also be interested to read accounts, and to 
have them available for ready reference, of coal 
mining methods employed in other parts of the 
A 
chapter is devoted to mechanical loaders for use 
underground which have been extensively adopted 
and with considerable success in the United States ; 
and the conditions under which such appliances 
may be advantageously adopted in other fields, 


Empire—India, South Africa, and Australia. 


are discussed. 


Besides being copiously illustrated with diagrams 
and photographs, the value of the volume is enhanced 
by the addition of numerous folders reproducing 
actual plans of mine workings in different parts of 
the world. Mr. Bulman’s book is one which will 
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certainly take its place as one of the leading works 
on coal mining, and as such may be thoroughly 
commended to every progressive mining engineer, 


Les Hauts Salaires. By Е. BAYLE. Paris: Librairie 

Felix Alcan. [Price 30 france.] 

WEN an author concludes his preface by the 
admission that his work is incomplete, ill-balanced, 
and ill-written, he places the critic in an awkward 
position. It is always with reluctance that a review 
is used for the purpose of controverting the position 
of the author, but in the present instance a reviewer 
must be still more reluctant to agree with him in 
the very definite opinion we have quoted. The 
situation will perhaps be met best by remarking 
that Mr. Bayle is well known as a sound and 
practical engineer, who, during the war and since, 
has given a great deal of attention to the problem 
of increasing production by appropriate methods 
of payment, and has found himself able to do во 
in the case of a number of factories for which he 
undertook such work. In recent years, indeed, 
he has considered the subject both in books and 
in articles in the technical press, where the discus- 
sion of such questions appears to have a growing 
interest to French manufacturers and economists ; 
but there is no reason to believe that, in spite of 
all the labours of authorship which he has taken 
upon himself in this way, he has ever ceased to 
be primarily an engineer. His present work may, 
therefore, be considered most appropriately if it 
is regarded as the reflections of an engineer with 
a versatile mind on a number of subjects in which 
he is profoundly interested. It is not surprising 
to find that the book contains a great deal of 
matter which readers in this country as well as 
in France will find interesting and suggestive, 
and all the more so because of the personal style 
in which the author expresses himself, and the 
occasional humour which he is unable to conceal. 

The work is a volume of 624 pages, and it has 
the peculiarity that the title on the title-page 18 
superseded throughout the entire book by another 
title (Le Salaire Moderne). A large part of the 
book is devoted, in fact, to discussing what is 
called the modern wage, which is put forward 
as an essential factor of the increased productivity 
required in France as elsewhere for industrial 
prosperity. No very clear definition is given of 
what is meant by a modern wage, and apparently 
it is intended to include all methods of payment 
which, while offering a fair wage and the necessary 
incentive, are based on a clear recognition of 
their quantitative effect. It is suggested, in fact, 
that the first condition for a system of payment 
to be satisfactory is that it shall be coupled with, 
and based upon, a sound system of works accounts, 
from which the elements of costs are constantly 
apparent. An idiosyncracy of the writer is that, 
although he is constantly willing to discuss his 
subject-matter from any and every point of view, 
and to some readers indeed might appear discursive, 
he never seems really happy and satisfied unless 
he has reduced his proposition to a mathematical 
form. In the present work the form to which he 
is constantly resorting is algebraical, though 1t 
must be added that the algebra is quite simple, 
and the trifling use he makes occasionally of the 
differential and integral calculus is quite elementary, 
and where it is used has considerable effect in 
defining the author’s meaning. He refers, however, 
from time to time, to previous works, intended for 
readers who are unaccustomed to mathematics. 
in which he adopts with equal zeal a purely graphical 
method ; and in either way he makes it clear that 
the modern wage can be made to yield whatever 
proportion is desired of the available profits in 
such fashion as is best suited to the circumstances 
of the works. Although, indeed, the author 18 
constantly anxious to derive his methods from а 
general theory. which is repeated «quite аз often 
as із necessarv, thev are based evidently on a 
practical experience of works conditions. 

The book. however, bv no means restricts itself 
to modern wages. ТЕ discusses the origin 8D 
justification of profits, economic politics, the 
eight-hours (бау, the choice and dimensions 0 
units. their equations and their geometrical, 
analytical and physical applications, profit-sharing, 
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industria] prejudice, monetary inflation, political 
reform, and other topics. А reviewer who was 
Pressed on the point would have a difficulty in 
contesting any of the three observations which the 
sound judgment of the author makes on the merits 
of his work as a book. It must be remembered, 
however, that in these da ys there is really no lack 
of books, What is not so common is to find a 
Writer who knows his mind, and can express it 
With the sincerity and vigour which constantly 
зрреат in these pages. 
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4-8-4 TYPE LOCOMOTIVES FOR THE 
CANADIAN NATIONAL RAILWAYS. 


IN the last half of last year, the Canadian National 
tailways put in service 40 new locomotives of the 
4-8-4 type. The first to be put in commission, in June, 
was No. 6100, subsequently sent to the Baltimore 
Railwav Centenary Fair, where among other features 
it claimed some attention as the heaviest locomotive 
in the British Empire. Of the 40 of these engines 
built, 20 have been constructed at the Canadian 
Locomotive Company's Works at Kingston, Ontario, 
and 20 at the Montreal Locomotive Works. The two 
lots are almost identical, except for details of equip- 


ment. Ву the courtesy of the Canadian National | 
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| Railways, and of the Canadian Locomotive Company, 
| уе are able to give particulars of these machines, 
| which embody various interesting features. The loco- 
| motives are intended for handling either fast freight or 
| passenger service and for long runs over two or three 
| divisions. All the engines are designed to take boosters, 
but only ten of those built at Kingston were so fitted 
in the first instance. 

The general drawings are given in Figs. 1 to 6, on 
Plate XXXVII, with this weeks’ issue of ENGINEER- 
ING, while the photograph reproduced in Fig. 14, 
|page 354, gives a good impression of the finished 
machines. Figs. 7 to 13, on this page, and Fig. 15, page 
| 354, are drawings of the boiler, to which we shall refer in 

detail below. Of the drawings on Plate XXXVII, the 
| first is a longitudinal elevation. Fig. 2 represents, on 
the left, a half-end elevation, and on the right, a 
half-section through the cab. Еш. 3 shows a half. 
| section through the firebox on the left. Оп the right 
of Fig. 3, the two halves of Fig. 4, and the left of Fig. 5, 
| аге represented half-sections at various parts of the 
boiler barrel. Тһе right-hand half of Fig. 5 gives а 
plan of the valve motion. Fig. 6 shows a section, on 
the left, of the front end, and on the right, a half-end 
elevation. 

As stated, the engines are of the 4-8-4 type. They 
have two simple cylinders 25} in. in diameter, by 30-in. 
stroke. The valves are of the piston type and the 
valve gear of the Baker type. The boilers are worked 
at 250 lb. per square inch pressure, the steam being 
superheated. Тһе boilers are also furnished with 


Nicholson thermic syphons, and the engines, as fitted 


with boosters, are as in Fig. 1. 
The general particulars of the engine and tender 
are as follows :— 


| . 
Locomotive— 


Cylinders, diameter 25) in. 
1 stroke e3 1 D +. 
Valves, piston, diameter ~ oe 
Wheels. diameter, front bogie... > $t. 104 in, 
driving 6 ft. Lin, 
leading of 
rear bogie 2 ft. 101 in, 
trailing of 
rear bowie 4 ft. 
Boiler barrel, I. D., front course 6 ft. 82 in. 
7 ft. 6 in. 


А O.D. largest 
Гігеһох, length ... ^d qu 
width . 585 
Combustion chamber length 
Tubes, length between sheets 


10 ft. 61 in. 
8 ft. 0 in. 
4 it. 03 in. 
2] ft. 6 in. 
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Locomotive—(continued) г 
Tubes, 31 in. diameter, number па 
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moisture until it is saturated. 
water will evaporate, the we 
to saturate a given volum 


constantly increasing temperature and 


» : " " 1. the naturally-ventil 
Heating surface, tubes ... 2 ва. ft. ated t 
5 


ypes, it i ness. In 
; rapidlv wi to 16 ft., from 6 ft. » it is made in widths 
и „ т Я са D 5 Gant for example, to 4 ft. below it, bud of 10 ele the floor level, and 3 ft 
99 ” syphons and 60 deg F and the gre& f ед. Е. ав it is at preferably up to 80 ft iot 8 not less than 40 ft., but 
arch tubes... 117 - 5 : Зе ар of moisture removed by | steam jets аге provid d al 00 ft. eated coils and 
„ „ total, a 4256 „ eee и ty and temperature depends оп | of the length of the kiln. It in zone third to two-thirds 
Superheating surface ... 1700 „ the volume which passes over the timber. Тһе дгу- | kiln should be filled pies 18 important that the whole 
Grate Areal... -——- 280 4 ва. ft. ing effect of a seasoning kiln depends, therefore, on the | that very large A and efficient operation requires 
Working pressure, lb. per sq. in. relative humidity and temperature of the air, and the timber sh ald quantities of one size and thickness of 
T Nis ne d ава rate at which it is circulated over the timber ould be dried, the length bein 555 
” 1 ; ! 


Water 


booster us .. 69,700 ,, being practically incompressible, while wood structure 


Н 
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) і of the boards must also not be 
Wheelbase, driving 19 ft. 6 in. is readily compressible, drying has to be exceedingly | with imported great, and the timber. as 
. engine, total 43 ft. 10 in. slow until the bulk of the moisture which lies {гез being loaded чи ШИРЕ DS partly dried before 
Weight* on leading bogie 29 t. (29 t.) between the wood cells has been removed, for otherwise | stated to be vi pud these conditions, the kiln is 
» » driving wheels 103 t. 11 с. stresses would be set up between the dried and shrinking | little attenti n. It in not Honnd steady, and to require 
(102 t. 14 е.) | exterior layers and the incompressible interior, whi Б hi h » difficult 15 not, however, suitable for timbers 
„ „ trailing bogie 40%. 130, (37 t. 1c.) | might lead to warping or flaws. Before drying be са | which are difficult to season, green, ог of large dimen. 
„ engine, total 173%. (188 t. 15с.) the timber is warmed up by a current of matures эш aoe ventilation із used, the air is 
VEO: : ; , and circulated i 
Height, top of chimney to rail nearly saturated, air at a somewhat higher temperature | type. It is subject to the „ external-fan 
level 15 ft. 3 in than is first used in drying, so as to both relieve any | th : mitations of use as 
l — ... ө © · 9 10. n В, еп y|the naturally-ventilated tunnel kilns, but h 
Width over running boards 10 ft. 8 in. existing stresses in the timber and to facilitate the | advantage of requiring no basement, апа, it i 58 Pe 
тем Dering titer om te terior towards the sartane | giving а better control of air condition." u а 
Capacity, water .. 11,300 Imp. galls. | i» ну 18 терша recent type of fan kiln has arra 
P i у 8 in В tons: P. E a8 оо as Аш by special means, and the hygros- humidification and natural ventilation Sonar te those 
Weight. . 116 tons. сорс value of the air is increased gradually by raising of naturally-ventilated kilns, and, in addition, is pro. 
Yoon АТ | i Mis ras the general conditions | vided with a line of plate fans carried by a shaft which 
y which the operation of seasoning kilns is regulated. | runs below the floor level for the full length of the kil 
1 0 base о. 5. The actual figures of humidity, temperature and гаќе | Тһе fans not only serve to accelerate the circulati 5 
eight іп working order . ДИ t.15 с.) of air circulation vary widely with the class of timber in 


* Weights shown in brackets are for the locomotives 
not fit with boosters. 


Тһе boilers, which are illustrated in Figs. 7 to 13 and 
Fig. 15, are of large capacity. Тһе barrels are made 
up of a parallel course followed by а taper course, the 
third again being parallel. The firebox is fitted with 
а combustion chamber, extending 4 ft. into the barrel. 
The firebox is provided with three thermic syphons, 
two extending from the throat sheet to the crown, 
and one from the underside of the combustion chamber 
to the crown. Details of these are given in Figs. 10 
and 15, the detail above the longitudinal section in 
Fig. 15, showing the syphon upper mouth in the 
crown sheet. Тһе dome is of 5 plate in 
one piece. The boiler is fired by а Duplex stoker, 
through two openings 1 ft. in diameter, an inspection 
and emergency fire hole also being provided. 

The boiler-shell courses have been made of high- 
tensile silicon steel, produced by the Carnegie Steel 
Company. The tensile strength of this material is 
between 70,000 Ib. and 83,000 Ib., and the minimum 
yield point, 38,000 15. Average figures for the material 
are: Tensile strength, 76,811 №.; yield point, 
46,146 lb.; elongation, 25-2 per cent.; reduction in 
area, 47-1 per cent. By means of the use of this 
material, it has been able to raise the boiler pressure 
from 200 to 250 lb. per square inch, without adding 
to the weight. Steel stay bolts are used throughout, 
and the flexible stays are of the F.B.C. welded tell-tale 
type. The brick arch is carried on three 3-in. arch 
tubes. The superheater elements extend through 
162 of the 3}-in. tubes, and, as will be gathered, are 
distributed practically all over the tube plate. 


(To be continued.) 


KILNS FOR SEASONING TIMBER. 


SEASONING timber is a process by which the moisture 
it contains is brought as nearly as possible into 
equilibrium with the humidity of the atmosphere 
in which it is used. While the conditions of seasoning 
are easy to state, they are by no means easy to carry 
out, and, in this country at all events, the practice of 
artificial seasoning is not as general as it would be if 
its methods were better known, апа could be used 
with more confidence. Accordingly, the Forests 
Products Research Board of the Department of 
Scientific and Industrial Research, from practical 
experience in its laboratory at Princes Risborough, 
and the inspection of a large namber of commercial 
installations in this country, Canada and America, has 
published a short and clear description of the principal 
types of drying kilns, which will be followed by other 
reports dealing with the results of research into special 
points of kiln seasoning.* In the meantime, it is 
stated that the Laboratory is prepared to give atten- 
tion to any enquiries on seasoning problems that may 
be addressed to the Director. 

The water which has to be removed from the timber 
in the kiln may initially be anything from 80 per cent. 
or more of the dry weight of the wood, of which about 
10 to 15 per cent., or thereabouts, may have to be 
left in it when seasoned. The medium by which 
the difference is removed is air, which can take up 


* Forest Products Research: Special Report, No. 2. 
The Principles of Kiln-Seasoning of Timber. Part Г: Types 
of Commercial Kilna in Use. By S. T. C. Stillwell, B.Sc. 
Н.М. Stationery Office, [Price 94. net.] 


under treatment. 


Another construction with natural ventilation is 


the Tiemann water-spray kiln, in which the con- 
vection effect from the heating coils below the floor 
is assisted by the force of water sprays directed down 
either one or two narrow chambers near the side walls. 
Тһе humidity is controlled by the relative temperature 
of the spray water and the heating coils, and the air 
is circulated again and again. The circulation, though 
better than that of more usual types of naturally- 


ventilated kilns, is too sluggish for general commercial 


purposes, but the kiln is said to give а most precise 


control of humidity and to run very steadily, во that it is 
particularly suitable for very valuable timbers or those 
that require great care to prevent deterioration. It 
is built 14 ft. wide, 8 ft. to 10 ft. high above the floor, 
4 ft. below the floor, and any length up to 40 ft. 

In the most usual designs of mechanically-ventilated 
kilns, the circulation is produced by а fan outside the 
kiln chamber, which either forces or draws the air 
through а chamber containing heated coils and steam 
jets into & duct running along one wall of the kiln 
chamber. Through openings in the upper part of this 
duct, the conditioned air passes vertically downwards 
through the kiln, and is returned to the fan through 
openings in another duct on the other side of the kiln. 
For reasons of economy and steadiness, the same air is 
circulated, to а large extent, as in the naturally venti- 
lated kilns, but, either by leakage or otherwise, a suffi- 
cient renewal of air is provided to prevent the humidity 
from becoming too high. "This form of kiln may be made 
16 ft. wide, 9 ft. to 10 ft. high, and up to 40 ft. long. 
While it is said not to run quite so steadily or so econo- 
mically as some of the other kilns, it is regarded as a good 
design for all-round work, especially on green and fairly 
thick timber. 

А class of kiln which may ђе ventilated either 
naturally or mechanically is known as the tunnel or 
progressive type. In these, the chamber is filled with 
the timber mounted on trolleys, which аге drawn slowly 
through it in the opposite direction to that in which the 
air circulates. In this way, the incoming timber meets, 
in the first instance, the air which has been cooled and 
humidified by the other timber passing through the 
kiln, and, as it travels to the outlet end, meets air of 


In seasoning 14-іп. planks, for 
example, the humidities used for drying may vary suc- 
cessively from 85 to 50 per cent. of saturation, while, 
for English oak of that thickness, the temperatures 
will vary from 105 deg. F. to 130 deg. F., and for 
Douglas pine, from 170 deg. F. to 200 deg. F. 

A large number of designs of seasoning kilns have 
been introduced, especially in the United States. 
They appear to be considered most conveniently by 
dividing them, in the first instance, according to the 
means used for providing the necessary circulation of 
air. One type of kiln is ventilated by natural circula- 
tion, caused by convection currents from steam coils 
below the floor, the humidity being provided by steam 
jets. In other designs, the situation of the coils is 
varied, and in some the circulation is assisted by intro- 
ducing cold-water coils. This type of kiln is said to 
give a slow and uncertain circulation, and the rate of 
drying varies considerably in different parts unless the 
moisture content of the timber is quite low. Such 
kilns, however, are said not to be difficult to operate, 
and to be fairly economical of heat when operated 
properly. They are most suitable for use on partly 
seasoned timber and timber of small dimensions. They 
can be made up to from 12 ft. to 14 ft. wide, 9 ft. to 
10 ft. high above the floor, and 30 ft. to 40 ft. long. 


but also can be used to reverse it from time to time. 
This is found an excellent means of distributing the 
moisture taken up from the timber more evenly between 
the air at opposite ends of the kiln, and therefore of 
increasing the uniformity of the seasoning. It is 
expected that, by reason of this uniformity and of ita 
economy of power and heat, this type of kiln will super- 
sede the external-fan type for all-round work. It із 
specially useful for easily dried green soft woods. 
The dimensions in which it is to be made are 15 ft. 
wide, 9 ft. to 10 ft. high above the floor, 3 ft. to 4 ft. 
below the floor, and up to 40 ft. to 50 ft. long. 


HYDROGEN-SULPHIDE POISONING 
BY PETROLEUM VAPOURS. 


Tue problem of preventing poisoning by the vapours 
of hydrogen sulphide from petroleum, has been recog- 
Шей to һе more serious, and Ше risk more general, 
than was thought when the United States Bureau of 
Mines reported on the dangers threatening the workers 
in the oil fields of Texas. We dealt with that report 
on page 610 of our issue of November 12, 1926. А 
new and longer report, Serial No. 2847, drawn up by 
Mr. H. C. Fowler, was issued іп December last. Іп 
response to many enquiries, detailed advice is given as 
to precautionary measures to be adopted. Hydrogen 
sulphide is, perhaps, regarded rather as an offensive 
than а dangerous gas. It is, however, as toxic as 
hydrocyanic acid. Most animals rapidl succumb in 
atmospheres containing 0:3 per cent., and even 0-1 per 
cent., of H,S. Dogs cannot bear 0-06 per cent., 
and men are probably endangered by equally small 
doses. The smell gives warning, but in concentrated 
gas mixtures men quickly lose the sense of smell, which 
is also deadened by continued breathing of a weaker 
gas mixture. Doses of 0-006 per cent. are sufficient to 
produce the irritation of the eye, known as conjuncti- 
vitis, which may disable every worker on the spot ; 
stronger doses attack the lungs and stop the heart 8 
action. Artificial respiration in pure air is the only 
remedy known and may have to be applied for more than 
an hour. Gas canisters afford some protection, but 
are powerless to absorb strong gas. Many fatal cases 
have recently been reported, and the following case 
will show that the danger is not exaggerated. Two 
men were working in the receiving unit of a cracking 
plant for working up Texas crude oil, ша brick build- 
ing provided with wide doors and large open windows. 
A valve was suspected of leaking. One man went ира 
short ladder, but collapsed on it at once and remained 
suspended by his arms between the ladder and в pipe. 
His companion became unconscious, and three other 
men were badly gassed before they could be got out, 
and the valve was closed from outside. The first 
two men died. The danger is also great ш 5 
pipe lines, in cleaning tanks, and in gauging the dept 
of the liquid in tanks. Mixtures of air and hydrogen- 
sulphide, which is slightly denser than air (specific 
gravity 1-18), are explosive. The gas further corrodes 
and pits valves and fittings, in addition to blackening 
and tarnishing lead, copper and silver and their com- 
pounds. 


CHART оғ METAL РЕТСЕ8.—А chart шрек the extreme 
monthly fluctuations in the prices of copper, tin, е à 
and spelter, during the years from 1914 to 1927, he: 
come to hand from Messrs. Henry Gardner and OE 
Limited, 2, Metal Exchange-buildings, London, ЕС. 
The chart measures 2 ft. by 3 ft., and the price curves 
are neatly printed in four colours. 
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^ A. LABOUR NOTES. 


last week's conference in London on the wages 
а between Ше Engineering and Allied Em- 
ployers’ Federation and the Engineering Trade Unions, 
Уг. Brownlie, who was the principal supporter of the 
men's demand for an advance of 88. per week, based 
the claim on the following arguments :—(а) That the 
wage rate of the operative engineer was not commen- 
surate with his skill, or with the value and importance 
of his product to the industry and commerce of the 
nation; (5) that the necessity was imperative of 
ensuring а standard of life to the operative engineer 
that would enable the engineering industry to main- 
tain а high standard of skilled efficiency, thereby 
making it attractive to intelligent youths and inducing 
them to become engineers. Mr. John Hill, Mr. W. 
Sherwood, and Mr. W. T. Kelly, M.P., also spoke. 
sir Allan Smith replied for the employers. At the 
close of the discussion the conference was adjourned 
until а day to be arranged in the last week of April, 
in order to give the Federation an opportunity to 
ascertain the opinions of its local associations. 


In making the point that the industry had to carry 
an unnecessarily heavy load of rates and taxes, Sir 
Allan Smith raised a rather interesting question. Тһе 
Unemployment Fund was in debt, he said, to the extent 
of 23,000,000., and that amount of money would 
have, in the main, to be found by the employers 
and the workpeople, while they were carrying a load 
of 1,250,000 unemployed workers. Of what manner 
of persons, he asked, was that 1,250,000 composed ? 
The employers had requested the Ministry of Labour 
to tell them, and the Ministry had shown no disposi- 
tion to give them the information. Тһе employers 
had pressed for an inquiry in order to find out whether 
the persons composing that total were properly 
described as ordinarily unemployed workers, or whether 
—he had engineering especially in his mind—they 
were misfits who had come into the industry during 
the war, and qualified for unemployment benefit in 
respect of an occupation which they could never 
resume. Others of the 1,250,000, not few in respect 
of numbers, had qualified owing to the reduction of the 
age limit, while many had very nearly reached to the 
pension age. 


Others, Sir Allan proceeded, owing to the long period 
during which they had been unemployed, coupled with 
increasing age, physical infirmity, or injury sustained 
in the war, would probably not be able to resume their 
occupations in the same way as before their unemploy- 
ment. Having regard to all these points, the em- 
ployers had pressed for an analysis of the figures in 
order to see how far this expenditure was a debit 
balance due to the war and how far it was а load 
of current administration. The relief given by guardians 
in respect of unemployment also came into the question, 
for it was a cause of high local rates. What was desired 
Was to ascertain exactly what the excess load due to 
unemployment was, to detach it from industry's 
burden of high local rates, and restore the Unemploy- 
ment Fund to its proper dimensions and state. An 
unemployment figure of 1,250,000 was not an ordinary 
load for any country; yet it was becoming almost а 


regular thing. 


Both groups of shipyard trade unions have decided 
against acceptance of the shipbuilding employers’ 
conditional offer of a wages advance of 3s. per week 
а certain time workers. The executives of the 
Wii. Trades resolved at a meeting in London 
ast week to ask the employers for a further conference 
on the wages question, and a day or two later the exe- 
cutives of the five craft unions decided on similar 


"i À demand is to be pressed, it is understood, 
ог a better offer. 


17 Executive Committee of the Boiler Makers 
fat р апа Steel Shipbuilders’ Society have decided 
15 no known Communist shall be eligible for nomina- 

88 а representative of the organisation at the 


Trades Uni 
ference, поп Congress or the Labour Party Соп- 


ову. the General Secretary, states in the 

| "ly Trade Report of the United Pattern Makers’ 

оов, that, in February, the number of unem- 

Poyed members was 703. In January, there were 

ка, and in December, 702. Тһе tota! membership of 
€ organisation is 11,051. 


the a February, the home branch membership of 
m 910 Engineering Union increased from 
shi | 4 to 190,230, and the colonial branch member- 

р decreased from 28,333 to 28,214. The number of 
members іп receipt of donation benefit fell from 6,247 
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to 6,190, and the number in receipt of sick benefit 
from 5,948 to 5,908. Тһе number in receipt of super- 
annuation benefit rose from 9,819 to 9,881. А decrease 
was recorded in the number of unemployed members, 
the total falling from 13,102 to 12,892, making the 
percentage 6-24. 


During the final quarter of 1927, the General Fund 
of the Amalgamated Engineering Ünion increased 
from 234,7071. 12s. 14d. to 246,5131. 158. 64d., and the 
Superannuation Reserve Fund from 1,541,8221. 158. 3d. 
to 1,556,035. 17s. Id. А total of 116,384. 13s. 24. 
was expended in benefits. the largest item being 
58,8431. 7s. 34. on superannuated members. The 
heavy expenditure on account of superannuation was 
due to the fact that the extra benefit cost 23,8421. 93. 5d., 
while the levy in aid, of 1e. per quarter, yielded only 
6,6141. 10s. Arrears now amount to 91,9011. 5s. 144. 


Industrial News, a weekly publication of the 
General Council, states that in response to numerous 
inquiries as to the effect of the Trade Unions Act of 
1927 on the right of Trades Councils to spend money on 
political objects, the Trades Union Congress and the 
Labour Party have issued jointly a circular summing up 
the position. It is pointed out in the first place 
that the 1927 Act does not change the position of the 
Trade Unions in regard to affiliation to Trades Councils 
and similar bodies, and that Unions are still prohibited 
as they were under the 1913 Act, from spending money 
on political objects as defined in the 1913 Act, unless 
that money has been collected in the manner prescribed 
in the Acts. In other words, it is stated, a Trade 
Union can only spend money on political objects out 
of a Political Fund raised in the way prescribed by the 
Acts. Money from the General Fund of a Union 
must not be spent on such objects, or the Trade Union 
concerned—and not the Trades Council—will be liable 
to attack. 


On the question of the conditions under which a 
Trade Union branch may pay affiliation fees to a 
Trades Council the circular says :— (1) If the Trade 
Union branch pays such fees from a Political Fund 
raised in the manner prescribed by the Acts, no question 
of wrongful expenditure upon political objects will arise. 
(2) If a Trade Union branch pays such fees from the 
Union’s general funds, the Union will be liable to attack 
if it can be shown that any of the money thus paid 
has been expended directly or indirectly upon political 
objects as defined in Section 3 of the Trade Union Act, 
1913." It is added that where a Trades Council is 
purely an industrial body, carrying on only industrial 
activities, unions can safely pay affiliation fees from 
their general funds. Where, however, it engages in 
political activities of the kind specified in the 1913 Act, 
a Union paying aftiliation fees out of its general fund 
may be liable to attack. Тһе title of the Council— 
whether it calls itself merely а Trades Council or а 
Trades Council and Labour Party—does not affect the 
issue, which is solely а matter of the objects on which 
it spends money. 


** Tt is, therefore, essential," says the circular, “ that 
Trades Councils should take such steps as will safeguard 
the interests of aftiliated unions. The wisest course 
would appear to be the separation of the political and 
industrial functions of Trades Councils which at present 
carry on both forms of activity. lf a Trades Council 
sets up an industrial section or committee with а 
separate fund and this contines itself to industrial work 
and spends no money upon any of the specified political 
objects, then Trade Union branches will be safe in 
paying affiliation fees out of their general funds, pro- 
vided these fees are paid to, and spent solely by, and 
for the purpose of, the industrial section or committee.” 
A Federation of Trades Councils is assumed to be in 
exactly the same position as a Trades Council. 


The Times correspondent at Canberra states that 
the Australian Workers’ Union has rejected the 
Commonwealth Prime Ministers invitation to the 
proposed Industrial Peace Conference. In a letter 
to Mr. Bruce, Mr. Grayndler, the general secretary of 
the union, says that in the opinion of the union the 
delegates to the conference would have their vision 
diffused by the unlimited sphere of the inquiry, and 
the conference would, therefore, be very unlikely to 
attain results of practical value. Тће urgent need, 
he says, is legislative and administrative action to 
cope with unemployment. "The failure of the Govern- 
ment to deal with the problem does not dispose the 
union favourably to the conference, which it regards as 
a pretext for further delay of ameliorative measures. 


According to The Ministry of Labour Gazette, employ- 
ment during the month of February showed continued 
improvement, particularly in the last half of the 


349. 


month. There was а marked reco very in the building 
trade and public works contracting, with their ancillary 
industries of brick, tile, and cement manufacture. 
Employment also improved in the pottery trade, in 
the pig-iron and steel industries, the cotton and wool 
textile industries, the lace trade, paper and paper- 
board making, the clothing trades, and boot and 
shoe manufacture. 'Тћеге was little change in the 
engineering industries, but a decline occurred in the 
glass trade, in the tinplate industry, and in canal, river, 
dock and harbourservices. In сов! mining, the numbers 
wholly unemployed showed a further increase, coupled 
with а slight decline in the numbers temporarily 


stopped. 


Among the workpeople (aged 16 to 64 inclusive, 
and numbering approximately 11,800,000) insured 
against unemployment under the Unemployment In- 
surance Acts in Great Britain and Northern Ireland, 
the percentage of unemployed (including those tem- 
porarily stopped as well as those wholly unemployed) 
in all industries taken together, was 10-4 at February 20, 
1928, as compared with 10-7 at January 23, 1928, 
and 10-9 at February 21, 1927. Тһе percentage 
wholly unemployed was 8:2 at February 20, 1928, 
as compared with 8:3 at January 23, 1928; while the 
percentage temporarily stopped was 2-2, as compared 
with 2-4. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
during February, resulted in a reduction of 46,1001. 
in the weekly full-time wages of 521,000 workpeople, 
and іп an increase of 2,850/. in those of 54,000 work- 
people. The changes affected principally workpeople 
in the building and the iron and steel industries. The 
great majority of the workpeople in the building 
industry sustained a reduction of $4. per hour under 
the operation of a cost-of-living sliding scale. In the 
iron and steel industries the principal changes were an 
increase, amounting to 1 to 1} per cent. on the current 
rates of most classes of steel smelters and millmen, 
except the lower-paid men, in various districts in 
England and Scotland ; and & decrease, equivalent to 
nearly 2 per cent. on the current rates of iron puddlers 
and iron and steel millmen in the Midlands. There 
were also reductions in the wages of Siemens steel 
makers in South-West Wales, and of blastfurnace 
workers in Cumberland and in North Lincolnshire. In 
other industries the principal groups of workpeople 
whose wages were reduced, included men employed 
by civil engineering contractors, coke workers in 
Lancashire and West Yorkshire, and the employees of 
local authorities in various towns. Those affected by 
increases included men employed by electrical con- 
tractors in England and Wales, and waterworks 
employees in Lancashire and Cheshire. 


During the first two months of 1928, the changes 
reported to the Ministry of Labour in the industries for 
which statistics have been compiled, have resulted in 
net increases of 11,900/. in the weekly full-time wages 
of 205,000 workpeople, and in net reductions of 62,6001. 
in those of 768,000 workpeople. In the corresponding 
period of 1927 there were net increases of 24,2501. in 
the weekly full-time wages of 435,000 workpeople, and 
net reductions of 47,5001. in those of 414,000 work- 


people. 


The number of trade disputes involving stoppages of 
work reported to the Ministry of Labour as beginning 
in February, was 33. In addition, 13 disputes which 
began before February were still in progress at the 
beginning of the month. Тһе number of workpeople 
involved in all disputes in February (including work- 
people thrown out of work at the establishments where 
the disputes occurred, but not themselves parties to the 
disputes) was about 13,200 ; and the aggregate duration 
of all disputes during February was about 107,000 
working days. These figures compare with totals of 
10,000 workpeople involved, and 50,000 working days 
lost, in the previous month, whilethere were only 5,700 
workpeople involved, but as many as 65,000 days lost, 
in February, 1927. 


HoLLOW-WARE Мактхс Trabe Boanp.—The Minister 
of Labour has appointed Mr. B. А. Cohen, К.С., as 
commissioner to hold а public inquiry into the objections 
that have been raised to the draft Special Order recently 
published by the Minister, revising the scope of the 
Hollow-Ware Making Trade Board, under the Trade 
Boards Acts, 1909 and 1918. Тһе Commissioner pro- 
poses to open the inquiry at 10.30 алп., on Wednesday, 
April 18, at No. 5, Old Palace Yard, London, S. W. I. 
Any person desiring to be heard, who has not already 
communicated with the Minister of Labour, should send 
to the Commissioner in writing, not later than Wednes- 
day, April 4, à summary of the representations which 
he may desire to make. 
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INTERNAL-FOCUSSING ANALLATIC 
TACHEOMETER. 


WE illustrate, on this and the opposite pages, an anal - 
latic tacheometer, in which the makers, Messrs. Cooke, 
Troughton and Simms, Limited, of Broadway-court, 
S. W. I, claim to have combined exceptional optical and 
mechanical qualities with extreme handiness and relia- 
bility inservice. The telescope, though the objective has 
a clear aperture of 14 in., measures only 7$ in. in overall 
length, yet has actually as much light-gathering power 
and as perfect definition as the much longer and heavier 
telescopes previously used in instruments of this class. 
It is fitted with internal-focussing gear, and is thus sealed 
against the entrance of dirt or moisture. The optical 
system is sensibly anallatic, the correction being only 
0-6 in., even if the staff is only 12 ft. away. This 
correction diminishes rapidly in absolute value as 
the distance between the staff and the observer increases, 
and is thus absolutely insignificant at ordinary working 
distances. As will be explained later, a number of 
special featured are embodied in the mechanical 
details of the instrument, either to eliminate wear 
or, where this is inevitable, to facilitate the execution, 
in the field, of corrections or replacements. 

In the meantime, we may note that a very simple 
but effective device has been introduced for ensuring 
the easy replacement of the instrument іп its case. It is 
generally admitted that high quality surveying instru- 
ments are more seriously damaged by inexpert re- 
packing than in any other way. Some careful surveyors 
have, therefore, adopted the practice of photographing 
the instrument as it lies in its case, on receipt, before 
attempting to unpack it, and a print of this photo- 
graph is then pasted to the lid of the case to serve 
as в guide when replacing the instrument after use. 
This procedure is quite unnecessary with the tacheo- 
meter now ander discussion. The figures 1, 2, and 3, 
are engraved in bold characters on appropriate parts 
of the instrument, and similar figures are engraved on 


the case. Ву bringing each figure on the instrument up 
toits opposite number on the case, proper packing is 
ensured. This is further facilitated by the fact that 
since internal focussing is used, the length of the tele- 
scope is always the same. 

Two variants of the tacheometer are represented in 
Figs. 1 and 2. Тћеу differ only in the location of the 
compass. British engineers generally like to have 
this arranged as shown in Fig. 1, whilst, in some other 
countries, surveyors prefer to have it located on the 
level of the parallel plates in the position represented 
in Fig. 2. It is this second arrangement which is shown 
in the elevation and longitudinal section of the tacheo- 
meter given in Figs. 3 and 4. 

This latter figure shows very clearly one characteristic 
feature of the maker's system of internal focussing. 
The focussing head is on the horizontal axis of the teles- 
cope, and is thus always in the same position whatever 
the inclination of the telescope. "This arrangement, 
moreover, tends to give rigidity in use, since there is 
no tendency to deflect the telescope by the weight of 
the hand during the operation of focussing. Ав 
already mentioned, the object glass has a clear diameter 
of 1j in. It is an achromatic doublet, with a focal 
length of 6 in. The focussing lens is also achromatic, 
and is of course, negative, the focal length being equal, 
but opposite, to that of the objective. It is this equality 
of focal lengths that has made it poesible to render 
the telescope sensibly anallatic without the use of an 
additionallens. As both the lenses used are achromatic, 
the definition of the telescope is unusually perfect at 
short distances. 

The details of the carrier in which the focussing 
lens is mounted are represented diagrammatically in 
Figs. 10 апа 11. Тһе telescope body is machined out 
of Duralumin tubing, and the bore is truly parallel and 
cylindrical. The lens carrier is guided by the ribs shown, 
and is maintained in easy frictional contact with the 
telescope tube by the flat spring visible in Fig. 10. 
An additional spring, not shown in the figures, tends 
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to rotate the carrier in such а direction as to maintain 
in engagement the teeth of the rack and the pinion. 
thus eliminating backlash. Thus the focussing move- 
ment is exceptionally smooth, the meshing of rack and 
pinion not being felt. 

The diaphragm on which the stadia lines are engraved 
is of glass. The spacing of the lines is guaranteed to 
be accurate to 442,,-in., and in the case of standard 
instruments, the error in collimation is always less than 
2 secs. of arc. A spare diaphragm is included in the 
outfit of the instrument, and can be readily substituted 
for its fellow should the need arise. The eye-piece, 
it will be seen, is of the binocular type. 

Special mention should be made of a new type of 
reader which is fitted to both the vertical and horizontal 
circles, in addition to the regular pattern. The latter 
has the disadvantage that, when used, the eye must 
be brought close up to it, and, if the surveyor 18 1 ike 
a sun helmet, this is very likely to knock against 11 
instrument. With the special reader, shown on the 
of Fig. 4, perfect definition is secured with the i 
5 or 6 in. away from the lens, which is an achromatic 
doublet. 

The horizontal circle is totally enclosed. The са 
tions are cut оп a conical surface inclined to ће коп. 
at an angle of 221 deg. They are thus more сопуешеп : 
read than if engraved on a flat surface, as 18 usual in som 
foreign instruments. The gaps at the d pi 
covered with glaas, optically worked to a conical s Hg 
so that readings taken through the glass are free le 
errors of parallax. Careful provision is made 79 
minating the graduations solely by scattered light. 

The conical centres of the instrument are Пп the 
by всгаріпр to а fit, and not by grinding, p Ы 10 
general practice. It is, however, quite impractica s 
remove the last traces of the abrasive used in 8 e ~ 
operation, and centres thus finished tend to lose e 
accuracy in the course of time. Ая stated, no abrasi d 
whatever is used by Messrs. Cooke, Troughton an 
Simms, but the surfaces are bedded by hand scraping, 
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for which a highly-skilled craftsman is required. The 
difference in the feel of scraped and ground centres 
18 very striking. 

The tacheometer is mounted on three levelling screws, 
the ball feet of which do not, however, rest in cylindrical 
holes, as is common practice, but bear on flat surfaces 
as is best seen, perhaps, in Figs. I and 2. Any wear is. 
therefore, easily taken up by means of the tightening 
screws shown, and great rigidity is thus secured. 
As will be seen on reference to Fig. 4, the levelling 
screws are not screwed directly into the three-armed 
spider, but into split sleeves, which can be tightened 
up by the adjusting screws shown in Fig. 3. In 
case of wear, it is not necessary to scrap the whole head, 
but merely to replace the worn sleeves. 

Following the invariable practice of the makers, the 
screw by which the tacheometer is attached to its 
tripod is a standard size. Any of the firm's medium- 
sized surveying instruments will therefore screw on to 
any one of their tripods. 

Ав best seen іп Figs. 1 and 2, three spirit levels аге 
provided, one on the horizontal plate, another on the 
vernier carrier for the vertical circle, and a third on 
the telescope. These differ in sensitiveness, but are 
otherwise interchangeable. Hence, in case of accident 
in the field, they can be changed about as may be 
necessary, 

The compass supplied with the instrument is of a 
F special type, and is illustrated in detail in 

в. 5 to 9. The needle is mounted inside a dust-tight 
tube, and at its right-hand end (see Fig. 5) carries a 
small disc, on which is engraved a fine line as indicated 
In Fig. 9. At the same end, the tube is closed by a 
pan diaphragm, engraved as indicated in Figs. 7 and 8. 
n taking a magnetic bearing, the line shown in Fig. 9 
is brought midway between the lines on the glass dia- 
phragm, and the bearing can then be read from the hori- 
zontal circle of the tacheometer within five minutes of 
ты With the type of compass depicted in Fig. 1, and іп 
105 5 to 9. Readings accurate to within one minute 
or аге may be taken with the somewhat more elaborate 
compass shown in Fig. 2, in which the knife edge of the 
| of the needle is observed against а suitably marked 

laphragm by an eyepiece of power 20. 


Зен ог GLass TECHNOLOGY. - Members of Ше 
i5 ui of Glass Technology aro paying an official visit 
in iia d from May 11 to May 26 next. А tour, which 
Cal es Berlin, Weisswasser, Dresden, Karlsruhe, 
"0806 and Aachen, has been arranged. А three-day 
ие meeting with the German Society of Glass Тесћ- 
s ogy will be held at Aachen. Full particulars may bo 

tained from tho Secretary of the Society, Darnall- 
road, Sheffield. i 
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LETTERS ТО THE EDITOR. 


BOILER-PLANT PROGRESS. 
То тне EDITOR оғ ENGINEERING. 


Sir,—I have read with pleasure Ше leader of your 
current issue, in which occur references to, and extracts 
from, the paper I recently read before the Society of 
Consulting Marine Engineers and Ship Surveyors, 
Bristol Channel District. 

On reading this article, an error was observed in the 
figures quoted for the increased steaming rate on a 
Lancashire boiler, and this, I regret to say, is due to a 
typographical fault in the paper which had previously 
slipped my notice. On Chart XI of the paper, the 
steaming rate is plotted in thousands of pounds per 
hour, and the scale for the abscissa should read— 10, 11, 
12; it actually reads—10, 11, 17. The similarity 
between a faulty 2 and а 7 is no doubt the reason for 
the slip, апа as the figure quoted in your leader is 
16,800 lb./hour, instead of 11,770, the observer has 
evidently worked from the right-hand side of the 
chart. 

I thought it best to bring the point to your notice in 
case of enquiries regarding во great an increase in steam 
duty. | я 
" I am, yours faithfully, 

А. MACFARLANE. 
Messrs. James Howden and 
Company, Limited. 


195, Scotland-street, Glasgow, March 19, 1928. 
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Fig./0. CELL CARRYING THE NEGATIVE 
(FOCUSSING) LENS. | 
Fig. Ii. 
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As manufacturers of pneumatie, solid and аш-согс 
tyres, we think we may claim to take an impartial 
view of the matter, our opinion being that, under the 
widely different conditions of use of commercial 
vehicles, there is а place for each of the three classes 
of tyres. There seems, at present, to be no substitute 
for pneumatic tyres when high speed and superior 
comfort are the primary considerations. We think, 
however, that solid tyres will not be abandoned for a 
considerable time by users of very heavy and slow 
vehicles, to whom economy in every item of operating 
costs is the most important consideration. It may 
be pointed out, with reference to solid tyres, that 
there has been much exaggeration in making them 
responsible for damage to the roads, as slow traffic 
on solid tyres is far less destructive to roads than high- 
speed traffic on pneumatic tyres, whether light or 
heavy. Between these two extremes there is, however, 
а wide field for а tyre which gives to the vehicle much 
the same cushioning effect as the pneumatic tyre, and 
is, at the same time, much more economical and frec 
from the troubles still connected with pneumatic 
tyres. 

Your article refers to the vulnerability of the pneu- 
matic tyre, and as regards giant tyres, we would draw 
your геадегв attention to the importance of correctly 
fitting them at the start, and of keeping them well- 
inflated, repairing accidental cute, &c., in use. Хо 
care is required by air-core tyres, which are fitted by 
means of а press similar to that used for solid tyres, 
and do not require further attention until they are 
worn down to the air-core, when the life of the tyre 


is completed. 
As to the mileage which may be covered by air-core 


SIR, With reference to the review, published оп tyres, although the conditions of use greatly affect 


page 18 of your issue of January 6 last, of the interest- 


ing paper 
Use and Maintenance of Pneumatic Tyres as Applied 


to Commercial Vehicles,” we think it may be useful 
to complete the survey of the problem by considering 
a type of tyre which affords many of the advantages 
of the pneumatic tyre without its inconveniences, 
some of which are pointed out in the review. 

We refer to air-core tyres, manufactured by our 
firm under the name of ''semi-pneumatic," and by 
other manufacturers under various other names, on 
the principle of making an all-rubber tyre without a 
fabric casing and demountable inner tube, manu- 
factured on a steel-base on the same principle as solid 
tyres, but having а hollow or air core in the centre. 


their durability, it may be said that their average lifc 


by Мг. L. G. Wyndham Shire on Тһе | ін much superior to the 10,000-20,000 miles observed 


by Mr. Wyndham Shire for pneumatic tyres. The 
maximum mileage which can be attained by air-core 
tyres, is much above the 57,000 miles reported for 
pneumatic tyres; а mileage of 100,000 has, in fact, 
been obtained from a pair of twin Pirelli air-core tyres. 
Combining the long mileages obtained with the absenco 
of maintenance or operating costs, it is evident that а 
material saving in cost per mile resulta from using 
air-core tyres. 

Finally, concerning the effect of air-core tyres on 
road wear, extensive tests have shown that the con- 
tact surface of air-core tyres and their reaction to 
obstacles compare very favourably with those of 
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pneumatic tyres under the same load, во that the action 
of the former on the road surface is not materially 
different from that of the latter. Consequently, air- 
core tyres have been classed with pneumatic tyres in 
several countries which make a difference in taxation 
between vehicles fitted with pneumatic tyres and those 
which are not. 
Yours faithfully, 
М. S. LOMBARDINI. 
(General Sales Manager and Secre. 
tary, Pirelli, Limited.) 
144, Queen Victoria-street, E.C.4, 
. March 12, 1928. 


ВОПЕК EXPLOSION INQUIRY. 


Ix accordance with the Boiler Explosion Acts, 
1882 and 1890, а preliminary inquiry has been 
conducted by Board. of Trade officials into ап 
explosion which took place on September 29, 1927, 
on board the turbine steamer King George V. We 
give below a brief summary from the report of this 
preliminary inquiry. 

The boiler concerned was the forward one of two 
coal-fired Yarrow boilers made іп 1926, and the 
explosion occurred under ordinary steaming conditions, 
the pressure being about 525 lb. per square inch at 
the time, and the water level standing at five-eighths 
glass. The boiler consists of а forged.steel steam 
and water drum, 3 ft. 6 in. in internal diameter, 
connected to three water drums of similar construction, 
each 18 in. in internal diameter, by straight tubes 
expanded and bell-mouthed in the drums. Two of 
the water drums are situated one on each side of the 
fire-grate, which forms the base of а triangle of which 
the tubes are the sides. Тһе remaining drum is 
situated at a higher level, and the superheater is 
interposed between its connecting tubes and those 
of the drums just referred to. Тһе explosion was 
caused by the bursting of one of the tubes in the 
row next to the fire at a point 3 ft. O$ in. from one 
of the lower water drums, and resulted in the- loss 
of two lives. 


The tubes are of solid-drawn steel, cold finished, 
tested hydraulically by the makers to 1,500 lb. per 
square inch, the completed boiler being tested by Board 
of Trade surveyors to a water pressure of 913 Ib. 
per square inch. The two rows of tubes nearest 
the fire are 14 in. in external diameter by 0-2 in. in 
thickness. Тһе opening caused by the rupture was 

in. long by 1 in. in maximum width, and the 
edges were not drawn out to а fine arris, though the 
thickness had been reduced to about 0-137 in. and 
was 0-148 in. and 0-145 in. at the top and bottom 
ends of the opening, respectively. Some local bulging 
had taken place, but to а less extent than is usual 
in such cases, and the tube was enlarged over a length 
of 2 ft. 6 in. in the region of the rupture. А micro- 
section, taken from the fractured edge, showed а 
structure associated with quenching from high tem- 
peratures, and а temperature of at least 1,000 deg. C. 
was inferred to have existed in the material. This 
would reduce the tenacity and elasticity of the metal 
to the point at which it could not stand the pressure. 

An internal examination of the boiler showed а 
considerable amount of soft scale on the water side 
of the fire row of tubes, in which the burst tube was 
situated. There was а greater deposit on the tubes 
at the back end of the furnace, and on the side of the 
tubes nearest the fire. At the back end, the thickness 
of the scale averaged 4-іп., which gradually decreased 
to in. at the front end of the same row. In order 
to keep the fire of even thickness, it had been necessary 
to put on more coal at the back end of the furnace, 
which would lead to & higher rate of evaporation at 
this part and a greater rate of scale deposit, with greater 
risk of the overheating that apparently occurred. 
The second row of the same bank of tubes had only а 
very alight deposit of scale, while rows 3, 4 and 5 were 
clean. Тһе tubes were coated internally with а 
preservative, intended to prevent corrosion, prior 
to the trials of April, 1927. 


The feed-water losses were made up each day by 
filling the tanks from the Greenock town main water 
supply, it being intended to put the town's water 
through the evaporator so as to distil it. When the 
feed tanks were partially empty, difficulty was found 
in feeding the evaporator, and consequently town's 
water had to be taken direct from the feed tanks to 
make up the losses without evaporating it. Ап 
electrical salt detector is fitted, and at no time showed 
more than half a grain per gallon of impurities while 
the boilers were on service. On an average, 7 lb. of 
lime, in the form of lime water, was put into the feed 
tank each week during service, and periodical tests 
were made for acidity. Internal inspection, made on 
July 17, 1927, did not include the tubes. An external 
examination of the tubes was made weekly. 


The Engineer Surveyor-in-Chief of the Board of | essential. 


Trade draws attention to the necessity of adopting 
new standards of purity of feed water when using 
modern high-pressure water-tube boilers. The methods 
used were legitimate for boilers of the ordinary marine 
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NOTES FROM ТНЕ МОКТН. 


GLASGOw. Wednesday. 
Scottish Steel Trade. — There has been little or no change 


in the conditions in the Scottish steel trade this week. 
Makers are not too well supplied with orders and the 
output is suffering accordingly. The demand from Ше 
shipbuilding yards is rather poor at the moment, and there 
seems little prospect of much increase from that direction 
іп the meantime. Overseas trade в dull and the general 
inquiry.is not very satisfactory. There is also no change 
to report in connection with the black-sheet trade. The 
heavier gauges аге in poor request, and while there is a 
fair amount of business passing in galvanised sorte there is 
nevertheless a lack of life. Prices are unchanged and 
are as under: Boiler plates, 101. 108. рег ton; ship. 
plates, 87. 7s. 64. per ton; sections, 71. 178. 6d. per ton: 
and sheets, j-in., 8/. 124. 6d. per ton, all delivered Glasgow 
stations. | 


Malleable-Iron Ттаде--А dull state continues to 
revail in the malleable.iron trade of the West of Scot. 
and. Orders are few апа аге mainly of small tonnage 

with the inevitable result that & full week's running is 
very difficult to secure at most of the establishments. 
In the re-rolled steel branch of the industry, quietness 


or Scotch type. It is imperative that distilled water 
only should be used in high-pressure water-tube boilers, 
and even when using town’s water as a supply it should 
be passed through an evaporator until the desirable 
degree of purity is obtained. Such boilers, moreover, 
should not be closed up after cleaning until it has been 
ascertained by inspection that every tube is clear and 
perfectly clean. 


BOOKS RECEIVED. 


American Society for Testing Materials. Vol. ХХУП. 
Proceedings of the Thirtieth Annual Meeting, French 
Lick, Indiana, June 20-24, 1927. Part I. Committee 
Reports, New and Revised Tentative Standards. Part II. 
Technical Papers. Philadelphia, Pa.: Offices of the 
Society. [Price 6 dols. each part. | 

Werkstoffhandbuch Nichteisenmetalle, Edited by Deut- 
schen Gesellschaft fiir Metallkunde im Verein deutscher 


Ingenieure. Berlin: Beuth Verlag G.m.b.H. [Price 
24 marks. | 

Eléments de Thermodynamique. By CHARLES FABRY. 
Paris: Armand Colin. [Price 9 fr.] 

Industrial Prosperity. A National Policy. By CLAUDE 
H. Verity. St. Albans: Fisher, Knight and Com- 
pany, Limited. [Price 4d. net.] 

Department of Scientific and Industrial Research. Forest 
Producta Research. Special Report Хо. 2. The Principles 
of Kiln-Seasoning of Timber. Part 1. Types of Com- 
mercial Kilns in Use. Ву S. T. C. STILLWELL. London. 
His Majesty's Stationery Office. [Price 9d. net.] 

Properties ој Steam and other Vapours. Compiled by 
J. B. PEACE. Cambridge: Deighton, Bell and Сот. 
pany, Limited. [Price l«. net.) 

The New Quantum Mechanics. By GEoRGE BIRTWISTLE. 
Cambridge: University Press. [Price 162. net.] 

Forschungsarbeiten auf dem Gebiete des Ingenieurwesens. 
No. 298. Beitrag zur Mengen messung Strömenden 
Dampfes mittels Stauringen. By Dr.-Ing. WALTER 
PrLAUN. Berlin: V. D. I. G. m. b. H. 

World Motor Transport Congress, Report ој 
Proceedings. London: Offices Congress. 
[Price 78. ва. ] 

Appareils et Méthodes de Mesures Mécaniques. Ву 
Lieut.-Colonel JuLtes RAIBAND. Paris: Armand 
Colin. (Price 9 їг.) 

Forty-eighth Annual Report of the Director of the Geo- 
logical Survey to the Secretary of the Intertor for the 
Fiscal Year ended June 30, 1927. Washington : 
Government Printing Office. 

United States Bureau of Standards. Circular No. 261. 
United States Government Master Specification for 
Rags, Cotton, Coloured, for Wiping Machinery (Steril- 
ised). No. 264. Rags, Cotton, White for Wiping 
Machinery (Sterilised). No. 339. Leather, Hydraulic 
Packing (Vegetable Tanned). No. 344. Tele, Hollow, 
Clay, Load Bearing Wall. No. 343. Tile, Hollow, 
Clay, Fireproofing, Partition, and Furring. No. 344, 
Tile, Hollow, Clay, Floor. No. 345. Brick, Clay, 
Common. No. 351. Tablecloths, Common. No. 352. 
Burlap, Jute. No. 353. Carpets and Rugs, Axminster. 
No, 354. Carpets, Velvet, Plain. No. 355. Bunting, 
Wool. Хо. 356. Carpets and Rugs, Wilton. No. 357. 
Oilcloth, Table, White. (Price 5 cents each.) Wash- 
ington : Government Printing Office. 

An Introductory Course of Continuous Current Engineering. 
By ALFRED Hay, D.Sc. Third edition. London: 
Constable and Company, Limited. [Price 14s. net.] 

The Electrical Conductivity of the Atmosphere and tts 
Causes. By Victor F. Hess. Translated from the 
German by L. W. Codd. London: Constable and 
Company, Limited. [Price 128. net.] 

Applied Elasticity. By 8. TIMOSHENKO and J. М. 
LAssELLS. London: Constable and Company, Limited. 
(Price 258. net.] 

Report of the Committee of the Privy Council for Scientific 
and Industrial Research for the Year 1926.27, London : 
His Majesty's Stationery Осе. [Price 38. net.] 

One Thousand, Questions апа Answers оп Company Law, 
By HENRY ALLEN AsHTON. London: The London 
Financial Service, Limited. [Price 55, net.] 

United States Department of Commerce. Elimination of 
Waste. Simplified Practice No. 1. Paving Bricks. 
No. 10. Milk and Cream Bottles and Bottle Caps. 
No. 19. Asbestos Paper and Asbestos Millboard. Мо. 
45. Grinding Wheels. [Price 5 cente each.) Wash- 
ington; Government Printing Office. 
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TEND ERS. — We have received from the Department of 
Overseas Trade, 35, Old Queen- street, London, S. W. I, 
particulars of tenders invited by various bodies in the 
British poesessions and in foreign countries. Further 
details and information relating to this may be obtained 
on application to the Department at the above address, 
the reference number given below being quoted in each 
case: — It is reported from Brussels that the Schaerbeek 
Municipal Sanitation Services are inviting tenders, to 
be presented by March 28, for three motor lorries of 
(топ 2 to 3 tons capacity. (Ref. No. A.X. 6044.)— 
The Municipality of Antwerp is calling for tenders for 
the supply and erection of an electric swing bridge of 
5 tons. Tenders to reach Antwerp by April 26. (Ref. 
No. A.X. 6043.)--Ніз Majesty's consul at Riga reports 
that the Latvian Road Administration is inviting 
tenders, to be presented by March 30, for motor rollers 
and stone crushers. Local representation is considered 
(Ref. No. A.X. 6045.) 


is very general, and orders are scarce. 
change, with Crown bars at 101. 5s. per ton, and re- 
rolled steel bars at 71. 15s. per ton, both delivered Glasgow 
stations. Тһе export quotation for the former is easier 
at 91. 155. per ton. 


Prices show no 


Scottish Pig-Iron Trade.—The only item of note in 


connection with the Scottish pig-iron trade this week is 
the firmer tendency in prices. Sooner or later the present 
unremunerative levels will be left behind, but the demand 
of to-day hardly warrants much change yet, although 
raw material is firmer. 
is fully equal to all calls at present. 
to-day's market quotations: Hematite, 74s. per ton, 
delivered at the steel works; 


In fact the current small output 
The following are 


foundry iron, No. 1, 
758. to 768. per ton, and No. 3, 708. to 71s. per ton, both 


on trucks at makers' yards. 


Scottish Pig. Iron Shipments.—The shipment of 


Scottish pig-iron from Glasgow Harbour continues small, 
and for the week ending Saturday last, March 17, 
amounted to 580 tons. 
seas and 70 tons coastwise. 
of last year the figures were, 405 tons overseas and 74 tons 
coastwise, making a total shipment of 479 tons. 


Of that total, 510 tons went over- 
For the corresponding week 


Contract.—Messrs. William Hunter and Sons, Edin- 


burgh, have been granted a concession by the Jorsey 
States, Channel Islands, for the supply of electric power 
to the whole island. The value of the contracts involved 
із approximately 250,0002. 


INSTITUTION оғ NAVAL ARCHITECTS.—The annual 


dinner of the Institution of Naval Architecta will be held 
at the Connaught Rooms on Wednesday, March 28, 
when Admiral of the Fleet the Right Hon. Lord Wester 
Wemyss, president-elect, will be in the chair. 


Coopers’ Нил, WAR MEMORIAL Prize.—Founded Бу 


old studente of the Royal Indian Engineering College, 
Coopers Hill, in commemoration of members of the College 
who fell durin 


the war, the Coopers’ Hill War-Memorial 
Prize is awarded annually by the Institution of Civil 
Engineers, and triennially, in turn, by the Institution of 
Electrical Engineers, the School of Military Engineering, 
Chatham, and the School of Forestry, Oxford. The prize, 
which consists of a bronze medal, a parchment certificate 
of award, and в money prize of the value of about 251, 
із awarded for the best paper оп а professional subject 
selected by the Council making the award. Тһе triennial 
award falls this year to the Council of the Institution of 
Electrical Engineers, who have selected a series of sub- 
jects and invite members under 30 years of age to submit 

apers for consideration. These should be sent in, not 
ater than October 1, next, to the Secretary, Institution 
of Electrical Engineers, Savoy-place, Victoria-embank- 
ment, London, W.C.2, from whom full particulars may 
be obtained. 


THE INSTITUTE OF TRANSPORT.—At the eighth annual 
dinner of the Institute of Transport, held on Wednesday 
last, the chair was occupied by the President of the 
Institute, Mr. Roger T. Smith. proposing the toast 0 
che Institute and the Transport Industry," The Right 
Hon. Lord Daryngton of Witley, after referring to future 
transport possibilities, quoted some interesting figures 
relating to railway transport in Great Britain, the Uni 
States, and Germany. He stated that the line mieng 
of the three countries, in the order specified, were 20,00 { 
250,000 and 26,000, while the corresponding number о 
ateam locomotives was 24,000, 66,000 and 27,000. T | 
average haul of freight was stated to be 54 miles for сЕ. 
Britain, 311 miles for the United States, and 80 пие 
for Germany, the corresponding average freight. tras 
loads being 131, 170 and 285 tons. The average rece 1 
рег ton-mile were given as, Great Britain, lid. Les 
States, Id., and Germany, Id. In replyingto the toast, tn. 
President referred to the remarkable growth of the insti x 
tion, which, although only eight years old, has som 
2,750 members. He stressed Ив possible value 86 8 clearing 
house for misunderstandings between the different Рот, 
of transport, and the wide range that it covers W 
inatanced by the election of Air Vice-Marshal Sir и 
Sefton Brancker аз president-elect. Reference v 5 
also made by the President to Ше value of the 800 
sections, of which there are five in England, one in de 
land, one in the Argentine, and one in South Africa. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


Cleveland Iron Trade.—Producers of Cleveland pig iron 
are experiencing difficulty in discharging their delivery 
obligations against running contracts, and, as stocks 
are now at а low ebb and are still being steadily drawn 
upon, scarcity threatens to become acute.  Notwith- 
standing these circumstances, business is distinctly 
quieter than it has been, customers showing some 
unwillingness to follow last week's rise of ls, in makers' 
fixed quotations. Exporters, in particular, were disinclined 
to pay the advanced rates, but ironmasters adhere to 
their fixed figures. Local consumption remains heavy, 
and home buyers at a distance are taking rather larger 
supplies, while deliveries to Scotland continue to go 
steadily forward. Total transactions with firms North 
of the Tweed, since the establishment of the central 
selling agency for the Scottish trade, are understood 
to amount to many thousands of tons. The business is 
stated to be unaffected to any material extent by 
competition of Lincolnshire and Northamptonshire 
firms. No. 1 Cleveland is 68s. 6d. ; Хо. 3 g.m.b., 66s. ; 
No. 4 foundry, 658. ; and No. 4 forge, 64s. 6d. 


Hematite—While conditions in the East Coast 
hematite branch continue unsatisfactory апа dis- 
couraging, what slight change is noticeable is for the 
better. "Values were inclined to stiffen, owing to rather 
better home and Continental demand, but are not 
quotably altered, апа the terms on which makers are 
accepting orders entail substantial loss. Mixed numbers 
are put at 708. 


Foreign Ore.—Though business in foreign ore is 
little heard of, sellers are very firm in their attitude, 
anticipating supply being none too plentiful in the 
near future. Market rates вге based on best rubio 
at 228. c.i.f. Tees. 


Blast-furnace Coke.—Local consumers of Durham 
blast-furnace coke аге purchasing that commodit 
rather sparingly, and quotations are barely upheld. 
Good medium qualities are on offer at 18s., delivered here. 


Manufactured Iron and Steel.—Some descriptions of 
manufactured iron are selling fairly well, and rather 
considerable transactions іп semi-finished steel are 
reported, while some improvement in demand for 
heavy finished steel commodities is noticeable. Among 
the principal market quotations are: common iron 
bars, 10. 54.; best bars, 102. 10ғ.; double best bars 
101. 154. ; treble best bars, III.; packing (parallel), 8. ; 
packing (tapered), 104; iron rivets, uL 5s.; steel 
billets (soft), 64. 158. ; steel billets (medium), 71. 2». 6d. ; 
steel billets (hard), 71. 12s. 6d.; steel rivets, 111; 
steel ship plates, 81. 7s. 64.; steel angles, 71. 174. 6d. ; 
steel joists, 71. 174. 6d.; heavy steel rails, 81. 108. ; 
black sheets, 91. 156. and galvanised corrugated 
sheets, 131. 5e. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—1f recent reporte of representative 
steel and engineering firms are reliable pointers, there 
в real ground for hope of an early improvement of 
the steel and engineering trades. At present business 
ebbs and flows. Evidence exists of revival in the 
steel-producing sections, Continental prices continue 
to harden. Inquiries from abroad are more numerous, 
and, if home manufacturers can offer attractive rates, 
important contracts are likely to follow. Better 
business is being done in high-grade steels. Ground 
recently lost is steadily being regained. There is 
increased activity in the production of railway rolling- 
stock. Inquiries from overseas are in circulation, and 
orders are being booked at regular intervals. The 
Crown Agents for the Colonies have placed contracts 
in this district for supplies of carriage and wagon spares. 
Good business continues to be done in this class of 
product with India and South America. Output of 
ship steel and marine forgings and castings is maintained 
at the recent level. Electrical engineers, both at home 
and in other parts of the world, are prominent buyers 
of machinery and tools. The uncertainty surrounding 
the coal export market is reflected in the poor call 
for mining requisites of all kinds. Large quantities 
of Stainless steel and rustless iron continue to go into 
use, while the market for automobile steel and parts 
в substantial. Farm and garden implements have 
opened out strongly on home account, but the overseas 
demand is not so firm. Light foundries are better 
employed. Тһе building trades are calling for light 
castings and stove grates. 


South Yorkshire Coal Trade.—The slackness in export 
business is attributed to the uncertainty respecting 
the effect of the coal-marketing scheme, which comes 
into operation next month. Consumers and distributers 
are inclined to hold aloof from the market for the time 
being. There is an improved call for industrial fuel, 
but output is stil in excess of requirements, The 
house-coal market is steady, but the demand is well 
below normal. Recent improvement in blast-furnace 
coke has not been maintained, but steel coke is fairly 
active. Foundry and furnace coke are being shipped 
ID moderate tonnages, while gas coke continues firm. 
Quotations : best branch handpicked, 27s. 6d. to 
298. 6d.; Derbyshire best bright house, 208. 6d. to 
218. 64.; best house coal, 193. to 208. 6d.; screened 
house coal, 164. to 17s. 6d.; screened house nuts, 
15s. to 162.; Yorkshire hards, 148. 64. to 158. 64. ; 
Derbyshire hards, 14s. to 158. 6d.; rough slacks, 
Ва. ва. to да. 6d.; nutty slacks, 65. to 78. ; smalls, 
За. to 4a, 64. 


NOTICES OF MEETINGS. 


INSTITUTION оғ ELECTRICAL ENGINEERS.—London 
Students’ Section : To-night, 6.15 p.m., Victoria embank- 
ment, W.C.2. “Тһе Vacuum Tube Family," by Mr. 
G. P. Barnard. North-Eastern Centre: Monday, March 
26, 7 p.m. Armstrong College, Newcastle-on-Tyne. 
“ Practice and Progress in Combustion of Coal as Applied 
to Steam Generation," by Mr. Е. Н. Rosencrants. 
South-Midland Centre: Wednesday, March 28, 7 p.m., 
The University, Edmund-street, Birmingham. “ The 
Electrification of the Pietermaritzburg-Glencoe Section 
of the South African Railways," by Mr. Е. Lydall. 
London: Thursday, March 29, 6 p.m., Victoria-embank- 
ment, W.C.2. “Тһе Electrification of the Pietermaritz- 
burg-Glencoe Section of the South African Railways," 
by Mr. F. Lydall. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m. Storey’s-gate, S.W.1. Informal Meeting. 
“ Mechanical] Handling of Goods," introduced by Mr. 
J. H. Walker. Graduates Section : Monday, March 26, 
6.30 ro. Storey's-gate, S. W. I. Annual Lecture, The 
Trend of Modern Steam-Locomotive Design, by Mr. 
R. E. L. Maunsell. South Wales Branch : Thursday, 
March 29, 6 p.m., South Wales Institute of Engineers, 
Cardiff. Rubber, and из Uses," by Mr. J. McCarthy. 
Glasgow апа West of Scotland Branch : Thursday, March 
29, 7.30 p.m. Royal Technical College, Glasgow. “Тһе 
Reorganisation of Crewe Locomotive Works," by Capt. 
Н. P. M. Beames. London: Friday, March 30, 7 p.m., 
Storey's-gate, S. W.1. Informal Meeting. Discussion on 
The Problem of Utilising the Earth's Internal Heat, 
by Mr. J. L. Hodgson. 


JUNIOR INSTITUTION оғ ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1. Lecturette: High 
Tension and Low Tension Supply for Wireless Receivers 
from Electric Mains,” by Mr. B. J. Axten. Friday, 
March 30, 7.30 p.m. “~ Locomotive Maintenance,” 
by Mr. C. F. Adams. 


INSTITUTION OF PRODUCTION ENGINEERS.—To-night, 
7.30 p.m., Society of Motor Manufacturers and Traders, 
Limited, 83, Pall Mall, S.W.1. “ Plant Maintenance,” 
by Mr. R. H. Hutchinson. Tuesday, March 27, 7 p.m., 
Grand Hotel, Birmingham. Lecture: “ General Princi- 
ples of Mass Production,” by Prof. F. W. Burstall. 


SOCIETY OF CHEMICAL INDUSTRY: CHEMICAL ENGI- 
NEERING GrRovup.—To-night, 8 p.m., Chemical Society, 
Burlington House, Piccadilly, W.1. “ Ultra Violet 
Radiation in Industry," by Mr. A. A. King. 


Roya. INsTITUTION.—To-night, 9 p.m., Albemarle- 
street, W. I. The Physical Chemist in Search of 
Purity,“ by Dr. E. Cohen. Saturday, March 24, 3 p. m., 
The Transformation of Matter (Lecture III), by 
Sir E. Rutherford. Friday, March 30, 9 p. m., Radio- 
active Atoms and Their Structure," by Sir E. Rutherford. 
Saturday, March 31, 3 p.m. “Тһе Transformation of 
Matter (Lecture IV), by Sir E. Rutherford. 


INSTITUTE OF BRITISH FOUNDRYMEN.—East Midlands 
Branch : Saturday, March 24, 6 p.m., Technical School, 
Leicester. “ Malleable Iron," by Mr. Е. H. Hurren. 
Newcasile and District Branch : Saturday, March 24, 
6.15 p.m., Neville Hall, Newcastle-on-Tyne. “ Cupola 
Practice," by Mr. W. H. Poole. 


HULL ASSOCIATION or ENGINEERS.—Saturday, March 
24, 7.15 p.m., Technical College, Park.street, Hull. “Тһе 
Uses of Metallurgy in Engineering," by Mr. H. J. Young. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
March 27, 7.30 p.m., 198 West-street, Sheffield. “ Meltin 
Steel by High Frequency Currents,” by Mr. У. 5. 
Gifford. 


INSTITUTION OF NAVAL ARCHITECTS.—-Annual Meeting. 
Wednesday, March 28 to Friday, March 30. Royal 
Society of Arts, John-street, Adelphi, W.C.2. Wed- 
nesday, March 28, 11 алп. Address by the President, 
The Rt. Hon. Lord Wester Wemyss. The Present 
Position of the Question of Fuel for Ships," by Sir 
J. H. Biles. At 3 p.m. “ Bending and Loading of 
Ships," by Mr. J. Foster King. At 7.30 p.m. Annual 
Dinner, Connaught Rooms, Great Queen-street, W.C.2. 
Thursday, March 29, 11 a.m., Royal Society of Arte, 
John-street, Adelphi, W.C.2. “А Note оп Experi- 
mental Diesel Engines," by Eng.-Capt. A. Turner. 
At 12 noon. Presentation of Bust of the late Sir Philip 
Watts, by the Rt. Hon. Winston Churchill. Design 
and Propulsion of Fast Double-ended Screw Vessels," by 
Mr. E. H. Mitchell. At 3 p. m., Further Notes on the 
Relative Strength of Fine and Full Cargo Vessels, by 
Mr. E. L. Champness and Мг. F. McAlister. “Ап 
Experimental Comparison of the Performance of Model 
Propellers working in Air and in Water,“ by Mr. W. 
Sprague. At 8 p.m., “Stresses in Hulls of Stranded 
Vessels," by Professor Е. С. Coker. “ The Effective ‘I’ 
of H.M.S. Wolf,” by Мг. С. H. Hoffmann. Friday, 
March 30, 11 a.m., “ Some Modern Developments іп 
Rigid Airship Construction,” by Lieut.-Col. V. C. Rich- 
mond. Experiments on the Propulsion of а Single- 
Screw Ship Model,” by Mr. G. S. Baker and Mr. J. L. 
Kent. At 3 p.m., “Тһе Vortex Theory of Propellers 
and its Application to the Wake Conditions existing 
behind a Ship,” by Mr. W. G. A. Perring. ‘ Cavitation,” 
by Mr. J. Tutin. “Statistical Analysis of Voyage. 
Abstracts,’’ by Mr. J. L. Taylor. 


LIVERPOOL ENGINEERING Sociery.—Wednesday, 
March 28, 6 p.m., 9, The Temple, Dale-street, Liverpool. 
* Pulverised Fuel for General and Marine Purposes," 
by Mr. W. А. Woodeson. 

INSTITUTION OF CIVIL ENGINEERS.—Wednesday, 
March 28, 6.30 p.m., Great George-street, S.W. Students’ 
Informal Meeting. '' The Limitation of Concrete as a 
Material in Construction," by Мг. R. F. Legget. 


INSTITUTION оғ LOCOMOTIVE ENGINEERS (LONDON).— 
Thursday, March 29, 6 p.m., Denison House, 296 Vaux- 
hall Bridge-road, S.W.1. Annual General Meeting. 
“ Engine Failures’? by Mr. J. Clayton. Manchester 
Centre Friday, March 30, 7 p.m. College of Technology, 
Sackville-street, Manchester. Some Features of the 
Mechanical and Electrical Equipment of the Port of 
Manchester," by Mr. У. С. Smith. 


INSTITUTE OF TRANSPORT.—North- Western Local 
Section : Friday, March 30, 6.30 p.m., Midland Hotel, 
Manchester. Goods Transport by Road Motor: Its 
Financial and Statistical Aspects and Limitations," 
by Mr. J. L. Clewes. 


INsTITUTE оғ MeEtTaLs.—Shefield Local Section: 
Friday, March 30, 7.30 p.m., The University, St. George’s- 
square, Sheffield. ‘‘ Non-Ferrous Metals in Relation to 
Ferrous Metallurgy,” by Dr. W. H. Hatfield. 


INSTITUTION OF WELDING ENGINEERS.—Friday, 
March 30, 7.30 p.m., Caxton Hall, Westminster, S. W. I. 
“ Bronze Welding," by Mr. W. Steele. 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


Тһе Coal Trade.—Shipments of coal, fuel and coke from 
South Wales in February &mounted to 2,217,487 tons, 
which was 78,195 tons less than that exported in January. 
The rate of shipments per working day in February was 
88,699 tons, which was 404 tons higher than was the 
case in the first month of the vear, owing to the fact that 
there was а working day less in February. Clearances of 
coal were reduced by 65,345 tons to 2,135,718 tons, foreign 
cargo exports being lowered by 12,277 tons to 1,726,409 
tons, and bunkers, for ships engaged in foreign trading, 
by 52,542 tons to 275,932 tons, while coastwise cargo 
supplies were lessened by 526 tons to 133,377 tons. 
Shipments of patent fuel were also diminished by 12,297 
tons to 76,039 tons and of coke by 553 tons to 5,730 tons. 
Though showing no appreciable change, во far ав prices 
are concerned, the market outlook is leas promising than 
was the case а week ago. Тһе volume of shipping arriving 
at the Welsh ports to load coal, has fallen off, while the 
demand on the freight market has also decreased. For 
the present the bulk of the collieries are fairly comfortably 

laced with respect to orders, but with insufficient new 
Duc coming along, the tone is easier, though colliery 
salesmen are hoping that the Easter holidays will help to 
diminish accumulated stocks, by which time it is hoped 
that sufficient business will have been secured to enable 
them to keep up prices. At present best Admiralty large 
is steady at 104. 3d. to 195. 6d., with best bunker smalls 
from 128. 6d. to 13s., but other descriptions of coal are 
in ample supply to meet а limited demand. Моп- 
mouthshire large rules from 165. 6d. to 175., with dry 
а тош 178. 6d. to 18s. 6d. and smalls from 108. 6d. 
to 124. 


Another Big Coal Deal.—Following the recent acquisi- 
tion of the Great Western Colliery Co. Ltd., and a financial 
arrangement with the Cardiff Collieries, Limited, the 
Powell Duffryn Steam Сов! Company, Limited, has 
contracted for the purchase of certain properties of the 
Lewis Merthyr Consolidated Collieries, Limited, which, if 
completed, will increase the output of the Powell Duffryn 
Company by 3,000,000 tons, to 9,500,000 tons of coal 
per annum, produced from a chain of 34 pits situated in 
the Rhymney апа Aberdare Valleys of South Wales. 
The remarkable growth of the Powell Пийгуп Company, 
which is the largest colliery undertaking in South Wales, 
will be gathered from the fact that in 1864 the normal 
output of its collieries was 400,000 tons per annum. 
This waa raised to 2,741,000 tons by 1905, to 3,874,000 
tons in 1913 and to 4,949,425 tons in 1924, with а 
potential production of more than 10,000,000 tons per 
annum in the near future, in addition to 350,000 tons of 
coke, besides by-products, 


Iron and Steel. —Exports of iron and steel goods in the 
past week totalled 15,102 tons, compared with 27,666 
tons in the preceding six days. Shipments of tinplates 
and terneplates fell from 10,269 tons to 4,474 tons, of 
blackplates and sheets from 3,805 tons to 2.496 tons. of 
galvanised sheets from 8,130 tons to 3,214 tons and of 
other iron and steel goods from 5,462 tons to 4,918 tons. 


PERSONAL.—On and after March 25 the address of 
Messrs. The Still Engine Company, Limited, will be 
10, Victoria-street, Westminster, London, S. W.1.—O wing 
to expansion of business, Mr. Н. С. Blakemore has moved 
his office from 180, Piccadilly, W.1, to Windsor House, 
Victoria-street, S. W. J. Mr. Blakemore is acting as 
London representative for Messrs. Alexander Wilson 
(Aberdeen), Limited; Messrs. Alex. Laurie and Sons of 
Falkirk ; the West Bromwich Casement and Engineering 
Company, Limited; and Messrs. Nonporo Cement 
Company, Limited, of Belfast. 


Сомтваств.—Меввгв. Yarrow and Company, Limited, 
Scotstoun, Glasgow, have secured the contract. from the 
War Office for the installation of the latest type of Yarrow 
water-tube boilers at the power station at Woolwich 
Arsenal.—Mesers. the De Maas Shipbuilding Company, 
Slikkerveer, Holland, have secured a further contract 
for the construction of six motorships, 165 ft. long, to ђе 
fitted with Sulzer Diesel engines.—The General Electric 
Company, Limited, Magnet House, Kingsway, W. C. 2. 
have secured contracte from the Admiralty for 53,200 
Admiralty pattern carbon filament lamps, and 23,970 
night sight and telephone exchange lamps. Тһе same 


firm has received ап important order from the London. 


Midland & Scottish Railway, Belfast, for Osram lamps, 
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THE LONGITUDINAL SHOP. 


Тне old discussion of the longitudinal versus the 
transverse shop for locomotive repairs assumes 
а new aspect in view of developments such as 
those related by Captain H. P. M. Beames, in 
his paper read on Friday last before the Institution 
of Mechanical Engineers, and reprinted elsewhere 
in this issue. If, indeed, such methods are to 
become general, the doom of the transverse shop 
must surely be sealed. Тһе arguments in favour 
of placing repair pits lengthwise down an erecting 
shop, or crosswise, have varied from time to time, 
as mechanical developments have followed each 
other. Тһе transverse pit arrangement certainly 
presents considerable attractions. бо disposed, a 
very compact shop is possible, and all the pits are 
equally accessible from side aisles by means of 
which communication may be maintained with 
feeder departments. There are more points perhaps 
on the other side. Unless the shop is provided with 
a traverser, the track approach occupies a great 
amount of space. If a traverser із provided, 
either inside or outside the works, a large area has 
to be kept clear. If this is inside the shop, the 
space is roofed in but contributes little actually 
to production, while it breaks up the floor badly 
for the movement of material. Most locomotive 
men are only too well acquainted with cases in 
which the size of engines has outgrown the length 
of pits provided on the transverse system. For 
this defect there is no remedy short of rebuilding. 
No projection can be allowed, of course, at the 
traverser end, if there is one, and the locomotive 
has to be pushed back towards the side aisle, where 
lifting may become impossible, and if actual obstruc- 
tion does not result, almost certainly there will be 
congestion. 

In cases where shops have been designed on 
modern lines, with tbe transverse arrangement, 
and allowing ample room round locomotives of 
present-day length with something to spare, other 
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which consequently must be of 150 tons or 200 tons 
capacity, with a span of 85 or more feet. If 
ample allowance is to be made for the future, 
the cost of & shop and equipment on these lines 
becomes a very serious item, and it must be noticed 
that height also comes into the question, though in 
this matter of costa increased height is not во expen- 
sive ав increased span. With the American type of 
transverse shop engines must always be lifted to 
а, height of about 15 ft. 6 in. to clear any already 
standing on the pits, some of which may even 
be jacked up, when the lift would be higher. 

Some years ago the American Railway Master 
Mechanics inquired into the relative merits of the 
two arrangements as they affected practice across 
the Atlantic. Speaking generally, the factors 
bearing on the question must be approximately 
the same there as here, though we are probably 
oftener driven to make the best use of restricted 
space, while they, on the other hand, have 
experienced à very much more rapid growth in 
the length and weight of their locomotives, both 
factors of greater importance with the transverse 
than with the longitudinal shop. The Master 
Mechanica’ Committee issued a report on the 
subject, substantially in favour of the longitudinal 
shop, but admitting certain advantages of the 
transverse plan. However, we believe the report 
was not considered in any sense decisive, and, 
in fact, was subject to a good deal of criticism, 
which it must be admitted bore at least a logical 
aspect. It was almost a case of six of one and 
half-a-dozen of the other. 

The longitudinal shop is an attractive proposition. 
It usually has three tracks, at least two with pite, 
the centre track in theory being reserved for 
stripping and wheeling. The width of the shop is 
thus set definitely, and does not tend, with the 
passage of time, to shrink relatively. No increase 
in loading gauge is possible, and all the room that 
should be neceasary can be decided upon without 
fear of shortage at some time in the future. It is 
true that in some longitudinal shops the allowance 
of space between the roads has been barely sufficient. 
This involves considerable delays when moving 
engines down the shop, unless the height of the 
building is again sufficient to enable everything 
to be cleared. One of the more material advantages 
of the longitudinal plan is undoubtedly its flexibility 
lengthwise. In the repair programme all kinds of 
engines have to be handled. Larger, medium size, 
and the older and smaller types have all to be taken 
in hand. In the transverse arrangement the room 
to spare if a short engine is on a pit, cannot be 
added to that wanted for a long engine next to it, 
and is thus wasted, but this is not the case in the 
longitudinal shop, where, though stations are kept, 
some latitude is possible. 


The great snare of the longitudinal scheme is that 
the floor space often tends to become littered up 
with parts, while if the work increases, there is a 
temptation to put engines on to the centre road. 
If, on the other hand, the centre road is always 
kept clear, advocates of the rival system contend 
that the space is inefficiently used. For expeditious 
work there is little doubt that this road should be 
kept clear, while the stacking of parts on the work- 
ing floor should be prohibited, much as some would 
like relaxation of the rule at such times as directors’ 
inspections, for tactical reasons. Іп any case, if 
comparison be in question, it must be remembered 
that in the transverse plan room has commonly to 
be allowed for wheels, &c., preparatory to wheeling 
and these stand waiting on the end of the pit track. 
The congestion of shops by waiting material is in 
either case unpardonable. At the Institution on 
Friday last, Sir Henry Fowler said the secret of the 
success of the Crewe arrangement was having what 
you wanted, where you wanted it, when you wanted 
it. The old plan of keeping work lying on the floor 
may also have fulfilled these essentials, but without 
contributing in any way to expedition, so that the 
definition is hardly, we think, complete as it stands. 


— 
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. The Crewe plan arranges for the parts to come 
together when wanted, but not before. 

This plan, worked оп a so-called “ belt system, 
is only possible with the longitudinal shop. There 
would seem to be no reasonably simple method by 
which it could be introduced into а transverse shop. 
Clearly, if the work can be reduced to so precise a 
system, there is much to be gained by avoiding 
the movement of gangs. Feeder departments also 
always deliver to the same spots. Similarly, there 
is а considerable economy of time and equipment by 
locating definite processes at fixed points. Captain 
Beames touched on this point in his paper, and 
any erecting shopman will readily visualise the 
savings possible from not having to hunt about the 
shop for special gear, which, however strict rules 
may be regarding its return to certain places, 
spends most of its time elsewhere. 

The chief point against the belt scheme is that 
made by Mr. Maunsell in the discussion. It is a 
little difficult to see at once how the work done 
at the first four pits is to be balanced so as to give 
a regular flow forward to the further stages. It is 
true that all the work tackled comes under the 
heading of heavy repairs, in which class. in at any 
rate many works, lifting the boiler would be included 
as а matter of course, but custom in these things 
varies somewhat, and it can only be regretted that 
at the meeting of Friday last Captain Beames was 
not afforded the opportunity of giving the explana- 
tion necessary to clear this up. Certainly the 
system seems to be working satisfactorily at Crewe. 
In spite of something like 17 classes being dealt 
with on these lines, engines are leaving the shops 
regularly and without a hitch, although all sorts 
of last-minute possibilities suggest themselves to 
the onlooker. Тһе officials at Crewe are much to 
be congratulated on this. as also on having gained 
the interest of the men in the new scheme. This 
having been secured, a good part of the battle must 
have been won. 

Since the amalgamation the question has often 
been asked: What are the railways doing to 
economise ? The London, Midland and Scottish 
Railway can, at least so far as its mechanical depart- 
ments po, offer some very good replies on the point. 
The wagon and carriage building methods, and now 
the locomotive repair system, are all of the most 
advanced character. Ме are often directed to the 
United States for progressive production processes, 
but nowhere in that country will anything be found 
to touch the developments аб Crewe, and in most 
present works such schemes would, forsooth, be quite 
impossible. Its general introduction is precluded 
by the preference which has developed there for 
the transverse pit shop. This may be regarded 
merely as a temporary handicap, for if the idea 
* took on," as the saying goes, wholesale scrapping 
and reconstruction would immediately follow, 
after the well-known practice of our transatlantic 
neighbours. 


THE SCIENCE MUSEUM. 


THE opening of the new galleries of the Science 
Museum by H.M. the King on Tuesday last, in 
the presence of a large and distinguished gathering 
of representatives of Government departments, 
Universities, Engineering and Scientific Societies 
marks an important stage in the development of 
an institution of peculiar interest to engineers all 
over the world, and one which perhaps more than 
any other illustrates the genius of our race, and 
the important contributions made by British 
engineers, inventors and men of science to the 
material progress of mankind ; contributions which, 
in the space of two hundred years, have done more 
for the uplifting of the common people of the earth 
than the combined efforts of a multitude of writers, 
artists or conquerors. | 

It is seventy-seven years since the epoch-making 
Great Exhibition was held in Hyde Park, seventy- 
one vears since the old Science and Art Department 
removed from Marlborough House to South Kensing- 
ton, fifty-two years since the International Loan 
Collection of Scientific Apparatus was held, and more 
than forty years since the machinery and models 
gathered together by Bennet Woodcroft in the 
Patent Office Museum were transferred to the South 
Kensington Museum. These and other events all 
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had an influence on the development of what we 
now know as the Science Museum, and many now 
almost forgotten engineers and scientists were 
associated with its growth. As we sce it to-day 
it is difficult to believe that for years science was 
the Cinderella of South Kensington, and that it 
was with the greatest difficulty the pioneers of the 
past were able to obtain the most meagre grants for 
increasing its collections or for securing adequate 
accommodation for their display. Those times 
happily, have passed, and the moderate cost of 
the Museum—some 50,0001. рег annum—is amply 
repaid by the instruction and entertainment it 
provides for young and old alike, whilst its contents 
are the finest possible object lesson to the intelligent 
foreigner of what science and engineering stand 
forin our country. Оп its usefulness to the student 
and engineer, there is no need to dwell. 

Though we have referred to the Science Museum 
as representing especially the work of British men 
of science and engineers, and their achievements in 
the domains of physical science, engineering and 
technology, the Museum is truly international in 
its character; as such it stands without a rival 
among similar institutions throughout the world. 
Every civilised country is represented in its galleries, 
and though we may justly pride ourselves that 
here we can sce the results of the work of Newton, 
Faraday, Kelvin, Watt, Stephenson and Parsons, 
and of many more of our illustrious countrymen, it 
may be noted that the only statue in the Museum 
so far is that of Galileo, while among the exhibits 
are to be found the work of Volta, Réntgen, von 
Guericke, Ampére, Franklin, Siemens, Diesel, 
Fulton, Wright, Daimler, Westinghouse, Bell, and 
Edison, the labours of foreign being as fully illus- 
trated as is that of British men of science. 

The new galleries opened by the King form but 
one-third of the complete Museum, as designed a 
few years before the war, which, as Lord Peel, in 
his address to the King, remarked, will eventually 
extend from  Exhibition-road to Queen’s-gate. 
It is fitting," said Lord Peel, that this country, 
whose great industrial position owes so much to 
the genius of a long line of discoverers and in- 
ventors in the field of applied science should assemble 
in one great building the instruments and objecta 
which illustrate the working of those creative 
minds, and we look forward with interest to the time 
when the whole scheme will be brought to a fitting 
conclusion." Тһе share of science in our natural 
life made it appropriate that the occasion should 
be favoured by the presence of His Majesty King 
George, and since the success of the Museum owes 
so much to the senior keepers on Из statf, it would 
have been pleasing had some of them been presented 
to His Majesty. We may also remark that the 
occasion was certainly one upon which more might 
have been done to enlist the interest of the Technical 
Press, which usually is anything but grudging in 
offering every assistance possible to the Museum, 
but in this instance appears to have been invited 
merely as an aftertheught. 


ELECTRICITY SUPPLY. 


THE early publications of the Electricity Com- 
mission were usually in some respects incomplete, 
owing, in the main, no doubt, to the difficulty, or 
impossibility, of obtaining, in full detail, the infor- 
mation on which they were necessarily based. То 
collect reliable statistics concerning the whole of the 
electricity authorities of various kinds in Great 
Britain, and the whole of their power stations, is 
naturally & task which has taken some time to 
organise on а completely satisfactory basis, and is 
not a task which the Commission is able to carry out 
entirely for itself. The information has naturally 
to be obtained from the officials of a very large 
number of authorities some of whom, one may 
imagine, have proved difficult to interest in the 
matter. With what remarkable success the Com- 
missions’ statistical returns have finally been organ- 
ised is, however, well illustrated by their recent 
volume, Electricity Supply, 1925-26, published by 
Н.М. Stationery Office at 12s. net. This book 
contains 508 pages of tabular returns, in addition to 
58 pages of introductory explanation and analysis, 
and forms а remarkable collection of data on ite 
subject. 
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Returns of the kind and in the quantity which 
are dealt with in this volume naturally take con- 
siderable time to classify and tabulate, even after 
the task of collecting them has been completed, 
so that they are necessarily somewhat old before 
they can be printed and circulated. Тһе present 
statistics, for instance, cover local-authority under. 
takings in England and Wales down to March 31, 
1926, local-authority undertakings in Scotland to 
May 15, 1926, and company undertakings in Great 
Britain to December 31, 1925. Тһе returns are 
thus valuable for purposes of record rather than as а 
statement of the present condition of affairs. In 
general broad outline, they certainly give а correct 
idea of the present state of electricity supply in the 
country, but, in the case of any specific undertaking, 
it is always possible that considerable development 
may have taken place since the date of the return. 

In view of the present activities of the Central 
Electricity Board, it is interesting to note that. 
at the date of the return, alternating current was 
being distributed at 16 different frequencies and 
33 different voltages, while direct current supplies 
were being distributed at 24 different voltages. 
These figures may tend to magnify the difficulty of 
the task of standardising voltage and generation 
on which the Board is working, and a truer idea of 
the state of the industry in this respect is given 
by the fact that 77-1 per cent. of the alternating- 
current generating plant in the country was of 
standard frequency, while 91-6 per cent. of all 
generating plant was of the alternating-current 
type. In view of the fact that the systems of the 
Glasgow and Birmingham Corporations and of the 
Clyde Valley Power Company and the Newcastle 
Companies are all contained in the 22-9 per cent. of 
non-standard periodicity generation, it will be real- 
ised that when the difficulties of the change-over of 
these systems have been surmounted, the whole рго- 
blem will be reduced to very manageable proportions. 

A subject of perpetual interest and discussion, 
on which some information is given in the report 
is the average consumption per head of population. 
This figure for Great Britain for the year 1925-26 
is given as 128 units, compared with 82 unita for 
the year 1920-21. This shows а satisfactory 
rate of progress. The figure does not, of course, 
represent the total consumption per head, as it 
does not allow for supplies given by numerous 
stations which are not the property of authorised 
undertakers and carry traction, colliery and indus- 
trial loads. This limitation of the figures compiled 
by the Electricity Commissioners is not always 
remembered when comparison is made between 
the consumption per head in this and some other 
countries. 

The combined load factor for the whole of the 
generating plant of Great Britain for the year under 
review was of the order of 30 per cent., while the 
individual figures for the various undertakings 
varied between 4:7 and 58:1 рег cent. The 
latter figure was achieved by The Cumberland 
Waste Heat Owners’ Company, Limited, which has 
an installed capacity of 2,000 kw. of plant. The 
load factor figures of three other undertakings 
showed load factors of over 50 per cent., but the 
average for large suppliers, such as the Manchester 
Corporation and the power companies, varied round 
about 30 per cent. Тһе Cornwall Electric Power 
Company had a figure of 54-6 per cent. The 
average figure of 30 per cent. has relation to the 
important question of spare plant, the кош 
of which is one of the main purposes of the d 
Electricity Board. Апу large extension of areà 0 
supply should tend to flatten out the peak and thus 
contribute to the reduction of spare and ee 
plant. In the year covered by the report, the “л 
plant capacity was some 73 per cent. in excess of t | 
maximum demand. Тһе not distant future shou 
see this figure considerably reduced. "um 

On the important question of generation, it И 
very satisfactory to вее that, taking the country я 
а whole, there was an all-round increase ot 4I xa 
cent. in the amount of electricity produced per 19 
of fuel consumed at the generating өы thé 
authorised undertakers as compared wl n 
year 1920.21. This remarkable improvemen E 
certainly due, in the main, to the elimination 
small and inefticient stations and plant. 
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NOTES. 


CENTENARY CELEBRATIONS OF THE Royal CHARTER 
or THE INSTITUTION OF Civit. ENOINEERS. 


Тик proposals for the centenary celebrations 
of the Royal Charter of the Institution of Civil 
Engineers, and for the Conference to be held at the 
same time, have so far taken shape that a prelimi- 
nary announcement is possible, although the 
definite programme will not be issued for some time. 
The actual date of the centenary is Sunday, June 3, 
on which the President and Council will attend the 
service іп Westminster Abbey. Оп Monday, the 
4th, the celebrations will open with an address bv 
the President, followed by the reception of dele- 
gates, who will attend from all parts of the world. 
In the afternoon, the James Forrest Lecture will 
be delivered by Sir Alfred Ewing, K.C.B., F.R.S.. 
whose subject will be “А Century of Inventions." 
On the following morning the Conference will be 
opened with an address by the President, and simul- 
taneous meetings of sections will be held subsequently 
during the morning. Тһе afternoon will be devoted 
to visits of works, while the Conversazione will 
be held in the evening. On June 6, whole-day 
visits will be paid to works at a distance from 
London, and on the 7th the Conference sessions 
will be resumed during the morning, the afternoon 
again being devoted to visits to works in and 
around London. А Banquet to the delegates will 
be given in the evening of that day, and will con- 
clude the programme. Тһе Conference sessions 
will cover a wide range of subjects, but will not ће 
on the scale of previous years, as it is felt that if 
this were arranged, the work involved would 
detract somewhat from the Centenary celebrations 
which it is considered should have due prominence. 


THE MECHANICAL WARFARE BOARD. 


During the past week the War Office has 
announced the appointment of a Mechanical War- 
fare Board, which supersedes the Mechanical Trans- 
port Advisory Board and the Tank and Tracked 
Transport Technical Committee. There is certainly 
scope for such an advisory board in these days of 
mechanicalisation, and it is to be hoped that it will 
be not only permitted, but encouraged to take a 
very real part in the work of bringing our land 
forces up to the highest level, as regards equipment 
and methods. The board is representative of 
mechanical engineering, but consists essentially of 
ten military officers and three civilians, namely, 
Professor W. E. Dalby, representing the Institution 
of Civil Engineers ; Sir Henry Fowler, representing 
the Institution of Civil Engineers ; and Mr. L. A. 
Legros, representing the Institution of Automobile 
Engineers. In addition to these a number of 
associate members have been appointed, including 
military officers and а number of scientific men, 
among whose names we notice that of ** Mr." T. E. 
Stanton, F.R.S. We trust that the failure to keep 
abreast with the times which this seems to point 
to will not be typical of the new board itself, when 
It settles down to work. 


THE CLASSIFICATION OF SHIPPING AND AIRCRAFT. 


‚ Anew stage in the development of transport was 
indicated by the holding of the first annual meeting 
m Glasgow, on Wednesday, March 7, under its 
Dew title, of the British Corporation Register of 
Shipping and Aircraft. Mr. Robert Clark, the 
chairman, referred to the foundation of the new 
Aircraft International Register, in which the British 
Empire is represented by about 600 machines. 
Much can be done in the improvement of aviation 
y classification societies, if the experience with 
shipping сап be considered as a criterion. From 
the remarks of the chairman and of Mr. Maurice E. 
nny, it was obvious that the Corporation were 
taking the rational view that the time was not yet 
Opportune for the framing of constructional rules. 
pite progress in civil aviation, there is as yet 

Do sign of any settlement of the best types of 
or engines for future development for 
Beneral or particular classes of service. Тһе pro- 
vision of rules for survey and maintenance and the 
Performance of inspections are to be the limits of 
the work for the immediate future, and only then 
for aircraft that has been granted Certificates of 
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fully developed, it will probably prove of great 
value to the builders, purchasers and insurers of 
machines. When reviewing the older side of the 
work of the Corporation, Mr. Clark reported 
that the addition of 177,000 tons of new con- 
struction to the Register in the year 1927 was 
12 per cent. better than the figure for the previous 
year. It was, however, below their normal рго- 
portion of the total shipbuilding output. Prospects 
were in many ways better now, because over 
230,000 tons had been ordered for classification 
during the year, giving & total of 305,000 tons in 
hand at the beginning of the year 1928. There 
was this peculiarity, however, to be faced, that in 
the first two months of this year very few new 
contracts were placed. It was thought, therefore, 
that normal conditions had not yet returned to 
shipping. On the technical side very few changes 
were reported by Mr. Maurice Denny, but the use 
of mild steel of high tensile strength was said to 
have made a good beginning. It was evident that 
the extension of its use at a rapid rate was affected 
by two issues. The first was the necessity for its 
handling to be as easy of accomplishment as that 
of ordinary mild steel. This seemed to have been 
demonstrated, but the second factor was not so 
certainly established. It was, that there must be 
a balance preserved between saving in weight 
and cost of material. An extension of the higher 
limit of tensile strength for boiler shell plates had 
been made. It was now 42 tons per square inch. 
А complete revision had been made of the rules 
for ships апа machinery. It was reported that 
the F.K., or Foster King system of construction for 
oil ships was finding fairly extensive use abroad. 


Tue DETROIT RIVER SUSPENSION BRIDGE. 


Another large suspension bridge for highway 
traffic is about to be erected in America. This will 
cross the Detroit River between Detroit in Michigan 
and Windsor in Canada. The river will be crossed 
in a single span of 1,850 ft. between the tower centres. 
A minimum headway of 152 ft. is provided аф mid- 
span, which is reduced to 135 ft. at the river banks. 
The towers will have a total height of 363 ft. above 
foundation plate level. They are designed to rock 
on the footings, thus providing the necessary 
compensation for temperature changes. The stiffen- 
ing girders will be 36 ft. deep between chord 
centres, and the clear width inside trusses will be 
59 ft. 6 in. Provision is made for a roadway 
47 ft. in clear width and for а pathway 8 ft. 
wide. The project is being financed by а 
private corporation, it having been found impossible 
to get the requisite support from the public 
authorities of the cities immediately concerned. Tolls 
will accordingly be charged for the use of the bridge, 
and an adequate return on the necessarily heavy 
capital expenditure is confidently anticipated. The 
designs for the bridge have been prepared by 
Mr. C. E. Fowler, of 25, Church-street, New York, 
as the result of many years study of the problem 
presented, and of a large variety of alternative types 
of structure. The preliminary investigations made 
showed that the current maps seriously under- 
estimated the width of the river, owing to the fact 
that the Canadian and United State surveys had 
not been tried together. А base-line of about 
2,530 ft. was accordingly laid out on the Canadian 
side and the true width of the river determined by 
triangulation. 


STANDARDISED Fan TESTS. 


It is not many years since certain makers of 
ventilating fans professed themselves as being never 
satisfied with their products unless they attained, 
according to their methods of test, an efficiency of 
some 120 per cent. Such a condition of affairs is a 
sufficient indication of the need for standardising 
tests. It was not, however, till 1922 that the 
Institution of Heating and Ventilating Engineers 
appointed a fan standardisation committee, whose 
report has now been published.* During the five 
years that have elapsed since their appointment 
the committee have held 60 meetings and carried 


* Report ot the Fan Standardisation Committee, 
Institute of Heating and Ventilating Engineers, 12, 
Russell-square, London. [Price 2s, 6d. net. | 


Airworthiness. When the organisation is more 
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out а considerable amount of experimental work. 
Their report, which is unanimous, has been very 
carefully considered from every standpoint, and 
may fairly be regarded as a really authoritative 
document. Тһе opening sections of the report 
are devoted to definitions of the component parts 
of the fan and of the quantities measured in tests. 
This is followed by а comprehensive series of notes 
on methods of measuring pressures and velocities. 
The committee have adopted as their standard a 
form of Pitot tube which originated at the N.P.L. 
Full directions are given for determining the average 
speed of flow in large air ducts, and this is followed 
by а series of notes on the conduct of tests. The 
report also includes clauses specifying the tolerances 
to be admitted in tests. These prescribe that the 
terms of а specification shall be considered as 
satisfied if at specified delivery the speed does not 
differ by more than 10 per cent. from that specified, 
апа the power absorbed does not differ by more 
than 5 per cent. from the specified power. Alter- 
natively, the volume at specified speed and head 
shall not be less than 90 per cent. of that specified. 


THE ENGINEERING OUTLOOK. 
IX.—ManINE ENGINEERING. 


LasT year, after reviewing the position of the 
marine engineering industry, the conclusion was 
reached that any progress made during 1927 would 
be slow and painful as the industry was not yet in 
sight of prosperity. Тһе same conclusion might 
be repeated to-day for the prospect of 1928. Іп 
analysing the position of marine engineering. it is 
essential to take into account the shipbuilding 
industry as the two are complementary and inter- 
dependent. Much is heard of the revival in the 
shipbuilding industry ; of the high tonnage launched 
іп 1927, and of the good outlook generally. Тһе 
inference might be drawn that marine engineering 18 
in an equally happy position, but it really seems, and 
an endeavour will be made to demonstrate, that the 
optimism which is at present fashionable, is not well 
founded, either as related to shipbuilding or marine 
engineering, and is not substantiated by a critical 
examination of the facts. Аз marine engineering 
may be regarded as subsidiary to shipbuilding, it 
is probably desirable to analyse the position of 
the latter in the first place. 

Tonnage launched in 1927 in Great Britain and 
Ireland amounted to 1,225,873 tons— the highest 
recorded since 1921, when the figure of 1,538,052 
tons attained was not (аг short of the pre-war 
average. But it is to be noted that the launchings 
of 1927 followed a year of acute industrial unrest, 
during which the tonnage launched was the lowest 
recorded in this country with the exception of the 
one war year of 1916. At the end of 1926, tonnage 
on which work was suspended amounted to about 
100,000 tons, leaving out of account entirely tonnage 
upon which work was not even commenced in the 
early part of the year. АП this has been trans- 
ferred to swell the 1927 figures, and in dealing with 
the latter it is desirable that this should be kept 
prominently in mind. A truer figure for 1926 
and 1927 launchings might be obtained bv striking 
an average of the two years. This would bring the 
tonnage launched down to 930,000 tons, or excepting 
1923, the lowest recorded in post-war years. И 
we take the figures for 1927 launches as thev stand, 
they are not actually so entirelv satisfactory as 
they are represented to be. The British figure 
of 1,225,873 tons is 53 per cent. of the world total 
of 2,285,679 tons launched. Іп 1913, tonnage 
launched in British yards amounted to 58 per cent. 
of the world total. But in carrying out a com- 
parison of this nature, the point of great significance 
which emerges is that foreign countries who used 
to be our customers are now building more in their 
home vards. Denmark, Italy, Japan, Spain. Sweden 
and other countries are, according to Lloyd's 
Керізќег, all building more now than they did before 
the war, and builders in this country mav be forced 
to recognise that these countries, compelled to do во 
during the war, will continue to satisfy their own 
demands to а greater extent. Of the British tonna pe 
launched last vear—25 per cent. of which it is inter- 
esting to note was tanker tonnage— 958,154 tons. 
represented Бу 272 vessels, was оп home account, 
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of which 45 vessels, of 113,254 gross tonnage, were 
for British Dominions, leaving only 54 vessels of a 
total gross tonnage of 154,465 for foreign customers, 
the chief of whom were the Argentine, France, 
Holland, Norway and Venezuela. 

Tonnage commenced, as revealed in the following 
Table I, jumped to record heights in the first two 
quarters of 1927, and the average for the year was 
very little under the 1913 standard, but tonnage 
under effective construction, that is to say, tonnage 
under construction less tonnage on which work was 
suspended, failed to reach the standard of 1921. 


TABLE I.—Shipbuildéng Activity. 


Tonnage * Effective Tonnage 
Year. Commenced under Construction. 
(000 tons gross). (000 tons gross). 
1913 40? 1,890 
1921-— 
Ist Qr 393 3,302 
204 „ 69 2,795 
" 51 2,552 
4th „, 55 1,918 
1922— 
1st Qr 51 1,019 
2nd ,, 39 1.439 
3rd „ 82 1,198 
4th ,, 231 1,120 
1923— 
1st Qr 355 1,311 
2nd ,, 241 1,208 
зга „ 112 1,029 
áth „„ 245 1,231 
1924— 
1st Qr 228 1,372 
2nd ,, 375 1,464 
3rd „ 253 1,431 
4th „, 195 1,236 
1925— 
16 Qr 202 1,091 
2nd » 189 1,017 
За „ 260 
4th „ 161 788 
W 
t Qr 193 763 
2nd „ 168 670 
a с 4 
” 52 1 
1927— на 
let Qr 580 1,196 
20а „ 437 1,382 
3rd „ 370 1,528 
th „ 377 1,574 


Effective tonnage under construction mcans—Total 
tonnage under construction, less tonnage on which work was 
suspended. 


It must always be kept in mind that the very 
adverse figures of 1926 discount, in some measure, 
those shown for 1927. Even во, it is clear that 
shipbuilders will be fairly well employed for the 
major part of this year in working off the contracts 
on hand, but beyond this the situation is less hopeful. 
There is already a pronounced falling off in enquiries 
for new tonnage, and it seems quite probable that 
the end of 1928 will see the shipbuilding industry 
no more, if not less, busy than now. 

The marine engineer's interest in a ship is not 
of such long duration as that of the shipbuilder, 
and therefore in the absence of contracts ahead, 
the outlook 18 not во good. Ана measure of the 
activity of marine engineering, employment statis- 
tics may be utilised with а considerable degree of 
reliance. Two sets of figures are available ; firstly, 
those obtained from an investigation by sample of 
the principal marine engineers in the large marine 
districts, and secondly, those published by the 
Ministry of Labour. 


TABLE П.--Етріоутет in Marine Engineering. 


Number Employed.| Index 1914 = 100. 


1914 .. ies a 18,048 100 
1920 И) Ж 90,565 113-9 
1923— 
1st Half усаг .. 7,980 44-2 
2nd „ > 7,258 40.2 
1924— 
lst Half year .. 9,547 52-0 
2nd „ ни 11,155 61:8 
1925 — 
Ist Half year 11,023 61-1 
?nd „ ES 9,279 51:4 
6— 
1st Half vear .. 8,931 49-5 
‘ Т hg 7,997 14:3 
Ist Half year 10,385 57-6 
?nd „, E 12,540 | 69-5 


| 


Table II shows а decided improvement in employ- 
ment during the year 1927, but it is still regrettably 
below the 1914 and the 1920 levels. 'The employ- 
ment figure recorded for the second half of the year 
is the best since 1920. Тһе Ministry of Labour 


in which it probably never will be established due 
to the difficulty, if not impossibility, of standardisa- 


healthy, when the number of workpeople identified 
with it continues to decline for à period extending 
over five years. 


engines in 1927 was better than in 1926, but there is 
still much room for improvement in this direction. 
This item is probably considerably influenced at the 
present time by the rivalry between steam turbines 
and internal combustion engines. 


TABLE IV.—United Kingdom Ezports of Marine Engines. 
па e a S ERIS АИ IN на МЕ Да 
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statistics contained in Table III relate only to one 
day in the respective years, and therefore cannot 
be critically compared with the foregoing sample, 
but on general lines they will be found to confirm 
the fluctuations shown. 


profit. It would probably not be incorrect to say 
that had it not been for the importation of cheap 
continental steel, the apparent progress made by 
the shipbuilding and marine industries last year 
would not have been possible. If many more 
contracts are placed under the same circumstances, 
there seems little prospect of marine engineers 
being prosperous. Тһе reduction in the cruiser 


TABLE II[.—Natsonal Unemployment Insurance 
Statistics, Marine Engineering. 


Number Number Number | Programme—welcome relief though it be in some 
m Insured. | Unemployed.) Employed. | respects—can hardly be a matter for joy on the part 
of British shipbuilding and marine engineers. 

July 23,1923  ..| 66,870 14,844 52,026 The general conclusion to be reached from a 

» 28,1924  ..| 66,110 10,751 55,359 | survey of all the factors seems to be that the industrv 

„ 27,1925 ..| 61,720 13,450 48,270 hardly look 4 rd to e Талат 

„ 27,1920 ..| 58,370 16,774 41,566 [can hardly look forwa prosperity. Infact,i 
„ 25, 1927 57,130 7,514 49,016 


must be counted as progress if the position achieved 
in 1927 is maintained by the end of 1928, for on the 
basis of data at present available this seems 
improbable. 


i 


One noteworthy feature in this table is the 
steady reduction in the number of men insured, 
which indicates the decline in the man power 
requirements of the industry in view of its present 
circumstances. The number unemployed was very 
much less in July, 1927, than in July, 1925, but 
there is no great difference between the numbers 
employed in the two vears. Ап industry in which 
intensified mechanisation is not yet established and 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


PRIOR to the general meeting of the Institution of 
Mechanical Engineers on Friday, March 16, at 
Storey's-gate. Westminster, S.W.1, the unveiling 
ceremony took place of the George Stephenson Memo- 
rial presented by the Railwaymen of the Argentine 
Republic. This memorial, consisting of a large 
bronze plaque mounted on a marble slab, com- 
memorates the centenary of the opening of the 
Stockton and Darlington Railway, which was cele. 
brated on September 27, 1925. Ав the memorial, 
which was designed by an Argentine sculptor and 
cast in an Argentine foundry, was presented through 
the Government of that country, the unveiling was 
performed by His Excellency Бећог Don J. Evaristo 
Uriburu, the Argentine Ambassador, who referred to 
the advances made in transportation since the open- 
ing of the first Argentine Railway in 1857, there being 


tion of production, can hardly be described as 


As was to be expected, the exportation of marine 


Volume. Value іп | Value per ton. how some 45,000 kilometres of railway in use and 

т Tons. | £,000 £ under construction in that country. То railway 

development all over the world British mechanical 

1919 о E 85 engineers, he said, had largely contributed. A 

1920 61,904 6,900 116-68 shield given by the Argentine Society of Inventors 

Is repe 551 1290 was also presented. Тһе Ambassador was intro- 

1923 38,622 3,123 80-9 duced by the President of the Institution, 

ем 31055 11423 48-62 Мг. Richard W. Allen, who was supported by the 

1926 22'800 1.645 ов Very Rev. W. Foxley Norris, Dean of Westminster, 
1927 25,350 1,900 75-0 


and His Worship Mr. Jacques Abady, Mayor of 
Westminster, in addition to & number of Vice- 
Presidents and Members of Council. 


It is not proposed to enter here into a controversy 
on the merits or demerita of these respective methods 
of propulsion, but it is of interest to note the ођвег- 
vations of Lloyd's Register of Shipping. During 
1927, there were, according to Lloyd's, 13 vessels 
with а total tonnage of 137,628 tons launched which 
will be fitted with steam turbines. Тһе average 
tonnage of these vessels reaches the figure of 
10,587. One of the ships, а vessel of 18,724 tons, 
has а combination of steam turbines and recipro- 
cating engines. In 1919, the tonnage of internal 
combustion-engined vessels launched was 32,936 
tons; in 1925, it amounted to 267,217 tons, and, in 
1926, it came to 201,913 tons. During the year 1927, 
80 motorships were launched with a total tonnage 
of 355,779 tons, which equals 41-1 per cent. of the 


steam tonnage launched. The largest motorship | meeting, after which he would be eligible for re- 
launched was one of 16,000 tons, and of 52 vessels| election. Captain H. Р. М. Beames then read в 
of 6,000 tons and over, launched іп 1927, 29 аге % | paper entitled “ The Reorganisation of Crewe Loco- 
to be fitted with oil engines. The expansion ір | motive Works." This we reprint on page 362 of 
the use of oil engines is thus clearly indicated at this | this issue. 5 
stage. This country can hardly be regarded as the| Тһе discussion was opened by Біг J. А. Е. 
home of the marine internal combustion engine, Aspinall, who, in referring to his own early exper'- 
and therefore our exports may be affected in that | ences at Crewe under Mr. Webb, at that time loco- 
respect —temporarily at least. motive superintendent of the London and North 
Freight rates taken on an average over the year| Western Railway, said that, efficient as the shops 
were very little below the 1926 level and slightly | were then, expansion had become imperative, and 
above 1925. Idle tonnage is still considerable, and | he understood that the recent extensions had well 
at January l, 1928, was slightly greater than on|repaid the capital expended on them, and had ге- 
January 1, 1927, although as regards actual numbers | sulted in even greater savings than were anticipated. 
of ships, the average has throughout 1927 been very | The function of a large railway works was to repair 
much lower than that to which we have been|locomotives, and not to build them, though the 
accustomed for some years past, Тһе outlook for|latter was done incidentally, as the accumulation 
the shipping industry is certainly somewhat brighter, | of parts required for repairs enabled comp 
and this in time should react favourably to the machines to be rapidly put together. As an example 
shipbuilder and marine engineer во far as contracta | of the relative volume of repair and new Dome 
go, but it does not follow that these contracts are | work, it might be stated that the London, Midlan 
remunerative. In point of fact, contracts are taken | and Scottish Railway had roughly 10,000 locomo- 
at the very minimum price, leaving no margin for | tives. If these needed repairs only once in two 


КапмАу WorKSHOP REORGANISATION. 


Members assembled at the usual hour for the 
general meeting, under the chairmanship of the 
President. The Mayor of Westminster, who was 
formerly a member of the Institution, was present, 
and was cordially received. The President expressed 
his regret that sickness had prevented his attendance 
at the annual general meeting, and also his appreci- 
ation of Sir Henry Fowler’s remarks made at that 
meeting. After the customary formal business had 
been transacted the President stated that Mr. H. I. 
Brackenbury has resigned his seat on the Council. 
Mr. R. W. Reid had been appointed to the vacancy, 
which he would hold until the next annual general 
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years that meant 5,000 locomotives per year going 
through the various shops of the company. Assuming 
that the company had to renew its stock, and taking 
the average life of а locomotive as 33 years, 330 
new engines would be required per year. Тһе con- 
atruction of these was а relatively small task com- 
pared with that of taking to pieces and putting 
together again the 5,000 locomotives repaired. 

He considered that, great as had been the addi- 
tions to the machinery at Crewe, а locomotive 
testing plant was still needed, and would be worth 
installing. seeing that 10,000 engines were соп- 
cerned. With a trained staff of experimenters it 
was possible to observe on a plant an immense 
number of details which could not be watched on 
the road. The Great Western Railway had such a 
plant. and he would draw attention to the mass 
of information available on the results obtained 
from the well known testing plant of the Penn- 
зууата Railroad. The reports of the London, 
Midland and Seottish Railway for 1927, showed 
that about 5,000,000]. had been spent on repairs 
and renewals, and an equal sum on fuel. Тһе 
London and North Eastern Railway had spent 
4,000,000/. on locomotive repairs and renewals and 
almost the same on fuel. Не submitted that such 
an outlay of 10,000,0007. justified the expense of a 
locomotive testing plant, as even а small percentage 
of this amount, which might be saved as a result 
of researches with the plant, would effect a very 
great economy. 

Mr. Francis Carnegie, following. thought that it 
wonld have been of advantage to engineers generally 
if the author had given some figures as to the actual 
savings obtained by the reorganisation. It would 
be interesting to know how many years 16 would 
take for these savings to recover the capital cost 
of the alterations апа additions, taking into con- 
sideration the facts that under the new conditions 
the production costs and overhead and depreciation 
charges would be heavier. Не thought that the 
generation of electricity on the site would have 
been cheaper than purchase from a public authority. 
and cheaper steam would have been obtained for 
steam heating and process work. Не had found 
this to be so in the organisation with which he 
was connected. Оп the subject of progressive 
building, it seemed to him essential for the boilers 
to be put on wheeled trolleys. Otherwise it would 
be more advantageous to move the men rather than 
the heavy material. 

Many engineers would doubt whether it paid to 
replace plain bearings by ball or roller bearings 
In existing works. He had had many difficulties 
with broken roller and ball bearings and damaged 
chafting some twenty-five years ago when he had 
done this, and the result was discouraging. How- 
ever, experience with new developments since 1912, 
had shown that these could now be fitted to run 
without trouble. Such bearings had an increased 
mechanical efficiency over plain bearings of about 
30 per cent. Ina new plant the use of ball bearings 
was, he believed, justified, though, as they cost about 
twice as much as ball bearings, there were other than 
the mechanical considerations to take into account. 
In existing plant there was the difficulty caused 
by taking down the shafting for fitting the bearings 
for one thing; if split ball or roller bearings could 
he obtained the change might then be made with 
more certainty of it paying. 

Reference had been made to carbon-steel tools 
with tips of high-speed steel; up to what size of 
tool had the author found these tips effective and 
durable? With regard to the use of concrete paths 
Гог the electric trucks when the flooring was of 
wood, he had tried something similar in his own 
shops, but under heavy loads the concrete broke up. 
Calculations he had made for the method adopted 
of heating the shops showed that the heat loss from 
the roof was 75 per cent. of the total heat of the 
‘team. Не had control of a shop, in size and con- 
struction similar to the large shops shown in the 
Paper, heated by a floor-level system, and had 
calculated that he saved at least 30 per cent. of the 
‘mount of steam it would require if heated by the 
Overhead method described in the paper. With 
regard to the system of working to time at each 
Каде of the work, and bearing in mind the large 
number of spare parts which were required, it would 
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be interesting to know how the pre-arranged times 
were kept if, say, & casting was not available when 
it ought to be. 

Sir Henry Fowler emphasised the fact that 
internal efficiency in the workshops became in- 
creasinglv important as possibilities of extension 
diminished. At Crewe, one boundary waa a street ; 
other works on various railways were similarly 
handicapped, and it was necessary to improve the 
working of the shops, if only to utilise the space 
they had more advantageously. Тће new erecting 
shop was а departure from the old Crewe type with 
two bays and an arcade. The old shops were about 
42 ft. wide, the new ones over 60 ft. The arrange- 
ment was longitudinal, and there was a considerable 
amount of floor space apart from that occupied by 
the pits themselves. Тһе floor was not used as a 
store, but was free for working on. Mr. Carnegie 
had raised the question of the recovery of the 
capital expenditure. This might be illustrated by 
comparing the annual reports of the London Mid- 
land and Scottish Railway Company for 1926 and 
1927. There were from 400 to 500 more locomotives 
in service in the latter year, which was indicative 
of the efforts made towards efficiency with regard 
to engines under or awaiting repair. 

Mr. F. A. Lemon said one or two questions had 
been raised regarding output. Engines standing 
waiting had been reduced from 13:2 to 7-02 per 
cent. This indicated that with the stock of 3,700 
engines maintained at Crewe, а considerably 
increased efficiency had been reached. When the 
processing system was being considered, the men 
were consulted, representatives of the workshop 
committee and others being called in. Тһе piece- 
work system was not possible as there was no basis 
to work on. "The situation was explained, and the 
net result was that the first engine tried on the belt 
system was turned out with a reduction of 13-7 тап- 
hours, and five minutes before its scheduled time. 
Subsequent improvements enabled the allowance 
made to the men to be raised from the 331 per cent. 
originally agreed upon, to 60 per cent., а figure 
which was now being maintained. Тһе spirit of the 
men was very good ; all worked so as to ensure that 
no interruption occurred to the belt, as it was called. 

Mr. F. E. Robinson asked what method was used 
for locating the posts employed to determine the 
position of the hornblocks on the erecting girders. 
Were dowels employed, and had steps been taken to 
see that, where the posts were bedded on the girders, 
they would not be affected by ordinary wear and 
tear ? Were there hardened steel inserts, so that 
the posts were perfectly square ? He also wished 
to enquire whether any special types of machines 
were employed in the production of the templates 
and jigs used. If reliance was placed on drilling 
and milling machines, what method of checking 
was employed to ensure the jigs being always to 
standard dimensions ? As to mechanical boshes, ће 
desired to know whether the method of washing 
was by means of an automatic washing machine 
where a conveyor was used, such as that employed 
by the London General Omnibus Company, or 
whether they were simply boshes in which the wash- 
ing liquid was circulated mechanically ? If a wash- 
ing machine was employed, was caustic soda or other 
material used ? His own experience of washing 
machines with сопуеуогв was that a strong mixture 
of caustic soda and very fine sand was an admirable 
agent for removing all dirt, provided means of 
rinsing were arranged for in a following chamber. 

On the question of processing, he had found consi- 
derable advantage in laying out works by the use 
of small lead models of the various machines, 
made to scale. When these were arranged on 
paper it was easy to utilise the floor space to the 
best advantage, particularly with regard to gang- 
ways, head-room, and routeing. Lines were traced 
on the paper round the models, the numbers of the 
machines added, and the plan was then sent to the 
millwrights responsible for the erection, the centre 
lines of any countershafts being also indicated. 

Lieut.-Colonel Е. Kitson Clark enquired as to the 
location of the weighing machine for the finished 
locomotives, and also what arrangements were 
made for the collection and disposal of the swarf ? 
He thought the question of the heating of large 
shops rarely received sufficient attention. He had 
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adopted the principle of floor heating by small 
pipes many years ago, but owing to the quality 
of pipes employed, the jointe had proved leaky and 
the system had been troublesome. Were the glass 
roofs painted in any way to avoid exceesive glare 
іп summer? Another point which was often 
neglected waa the disposal of the workmen's outdoor 
clothing. Were any arrangements made for this 
in the new shop? He had been unable to locate 
the boiler shop in the plan given in the paper, and it 
would be interesting to know the actual length oí 
travel of the details through the shop. Не agreed 
that the position of the erecting shop at the end of 
the works was correct. His own shop was in the 
middle of the works in accordance with the older 
ideas on the subject, but it had proved inconvenient. 

Mr. S. J. Symes said that the whole lay-out of 
the works seemed to be to process the material 
from shop to shop, and through them with as little 
movement and labour as possible, and that a time 
had been fixed for the various operations, in accor- 
dance with modern ideas in manufacturing shops. 
This system had been adopted by Mr. Cecil Paget 
over twenty years ago at the Midland Railway 
Works at Derby. When an engine came in for 
repairs it was stripped and the boiler taken ой; the 
frames were examined and then sent outside on 
the leading and trailing wheels, while all the work in 
connection with repairs to the boiler, motion, boxes, 
wheels, &c., was put оп а time basis. Тһе boiler 
was the governing factor as it usually took the 
longest to repair. Seven days before the boiler 
was finished, ап advice was sent to the erecting 
shop which then worked on a schedule giving the 
exact date on which each part was required, special 
gangs of men being employed on the different jobs. 

Тһе number of engines allocated to the shop was 
60 at that time, and Mr. Paget fixed the output at 
20 per week. The shops at Derby were old and were 
not laid out as at Crewe. Тһе present system was 
а modification of that introduced by Mr. Paget. 
There were three bays in the erecting shop and 13 
engines were dealt with in each bay, which meant 
an output of eight engines per week each when 
working on repairs. If all were so employed, the 
total output was 24 engines per week. Each bay 
had two roads, and was divided longitudinally 
into three sections. On reaching the shop, the 
engines were stripped and put on the first section, 
which was a frame section. In the second section 
the boilers were fitted, cabs and splashers put on, 
&c. In the third section, the motion and wheels 
were put іп and the engine finished. Four engines 
were moved on and off each section every three days, 
different times being adopted for each bay to таКе 
the output more continuous. 

Mr. R. E. L. Maunsell said he would confine himself 
to one or two questions. How were the parts stripped 
from the engines collected and distributed to the 
responsible shops, and how were the departmental 
foremen advised with regard to the date on which 
they were required back in the erecting shop? 
Apparently the boilers were taken out of the frames 
in every one of the repairs. His own experience 
was that in many instances the boiler was in a 
sufficiently good state of repair and did not need to 
be removed from the frames. Further, were the 
following items mentioned in the paper essential in 
every general repair ?—taking out drag-boxes, frame 
welding, welding cracks in cylinders, removing and 
refitting steam chest liners, and hornblocks. If во, 
it did not agree with his experience of repair work. 
If such parts as these did not need attention 
or the boiler did not have to be taken out, it 
would upset the time required for the different 
stages. How was unused time filled in? Again, 
how was extra time allowed for, when, say, a new 
pair of cylinders had to be fitted ? 

Returning to the question of the boiler, it was 
taken out in stages ] or 2, and had to be replaced 
four days later. Boiler repairs might involve a new 
set of tubes, а new firebox, a new tube plate. It 
seemed hardly possible to effect these repairs in the 
time allowed. It might be that the 6 per cent. of 
spare boilers provided would cover these cases, 
but he thought they would hardly cover a succession 
of heavy repairs. No reference had been made to 
testing boilers. Were the boilers tested in the boiler 
repair shop, or in the new erecting shop? If the 
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latter, that seemed to be ап additional operation 
not provided for. Evidently the tests were carried 
out with spare mountings, but he would like further 
information on the whole question of testing. 

The President then said that he had, with regret, 
to ask Captain Beames to reply to the discussion 
in writing. There would be an informal meeting 
on Friday, March 23, at 7 p.m., when the subject 
of the Mechanical Handling of Goods " would be 
introduced by Mr. J. H. Walker. In the Graduates’ 
Section, the annual lecture would be delivered at 
6.30 p.m. on Monday, March 26, and would be 
on “The Trend of Modern Steam Locomotive 
Design," by Мг. В. Е. Г. Maunsell, C.B.E. On 
Friday, March 30, there would be an informal 
meeting at 7 p.m., when Mr. J. L. Hodgson would 
introduce the subject of “ The Problem of Utilising 
the Earth’s Internal Heat.” The next general 
meeting would be held on Friday, April 20, at 
6 p.m., when a paper on Салвев of Failure of 
Wrought Iron Chains and Cables," by Dr. H. J. 
Gough and Mr. А. J. Murphy, would be read and 
discussed ; and the Third Report of the Wire Ropes 
Research Committee would be presented. 


THE TRANSFORMATION OF MATTER. 


IN opening, on Saturday last, at the Royal 
Institution, the second lecture of his course on the 
above subject, Sir Ernest Rutherford, F.R.S., said 
that, at the end of his previous lecture, he had shown 
that though the emanation from thorium or radium 
might be present only in minute unweighable 
quantity, it was nevertheless possible to prove that 
it was а condensable gas liquefying at atmospheric 
pressure, when the temperature was sufficiently 
reduced by means of liquid air. It had also been 
possible to show that these emanations belonged 
to the inert gases, being characterised by an absence 
of chemical properties. Having proved this in 
1900, the next question that cropped up was what 
was the substance from which the emanation arose ? 
Did it come directly from the thorium or from 
something else? He had examined this problem 
in conjunction with Mr. Soddy. They dissolved 
thorium nitrate in water, and then, by the addition 
of ammonia, precipitated the thorium as hydroxide. 
It was then found that the precipitate did not yield 
the emanation, but that this came from a very 
minute quantity of something which remained in 
solution. This unknown body they named thorium 
X. This element belonged to the barium group of 
chemicals, and was in fact an isotope of radium, 
being chemically identical therewith, but having 
quite different radioactive properties. On evapo- 
rating the solution of thorium X, a solid deposit of 
this body could be obtained on platinum foil. It 
had, as stated, chemical properties analogous to 
those of barium, whilst the emanation derived from 
it was an inert gas. It was the extraordinary fact 
that the former produced the latter which led them 
to formulate the theory that radioactivity was due 
to the breaking up and transformation of atoms. 
All these radioactive bodies were thus non-per- 
manent, but the length of life had a very wide range 
of values. The activity of the thorium emanation 
fell to half value in 54 seconds, whilst the corre- 
sponding figure for the actinium emanation was 
3-9 seconds. The radium emanation was very 
much more stable, its activity falling to half value 
іп 3.8 days. In the case of some other radioactive 
substances, the corresponding figure had to be 
measured in thousands or millions of years, whilst 
at the other extreme, the radioactivity of actinium A 
fell away to half value in 1 second. 

In all cases, however, the activity died away 
exponentially as the time increased. Thus, if it 
fell to half value in one day, the value at the end 
of two days would be one-quarter of the original 
‘intensity, whilst in three days it would be only 
one-eighth, and so on. Hence, taking as unit of 
time the period in which the activity fell to half 
value, there would be no appreciable activity left 
after the lapse of, say, 10 or 20 such unite. The 
physical explanation of this law of decay was that 
the number of atoms of a radioactive element in 
the act of breaking up was always a definite fraction 
of the total number of the atoms of the element then 


expressed mathematically. Thus, suppose that at 
any instant we had a series of three elements, each 


transformation, then, if at any given instant the 
number of atoms of the first was P, of the second, 


any future time were completely determined by the 
three equations :— 


one-half of a radioactive body was : 
These relationships could also be expressed by curves.* 


in conjunction with Soddy, it had been found that 
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the atoms of the deposit had a greater attraction for 
each other than for the surface of the plate on which 
they alighted. This matter had been studied by 

Mdlle. Chamie, who obtained the deposit on a sheet 

of mica and then placed this in contact with a 

photographic plate. On development the result 
shown in Fig. 3 was obtained, which was magnified 

from the original to the scale of 300 to 1. Here it 

would be seen that the plate was darkened in 

patches, and not uniformly. In another experiment, 

the deposit was made directly on the photographic 

plate, with similar results. In further experimenta, 

Mdlle. Chamie had obtained the deposit on silver 

foil and then dissolved the whole in mercury. She 

then found that the aggregates seemed to persist in 

the mercury, but in this case it was possible that we 

had here merely a colloidal solution of the deposit. 

In ordinary solutions, the particles dissolved existed 

either as atoms or as molecules, but in colloidal 

solutions they were aggregates having а radius 

equal to 100 to 1,000 times that of an atom. 

In spite of the extremely minute quantity of the 
deposits obtained, it was easy to determine their 
chemical and physical properties, making use of 
their electrical effects ав indicators. Thus the 
deposit on а platinum plate was not dissolved off 
by water, but was by hydrochloric acid. If, how- 
ever, the plate were first exposed to an atmosphere of 
chlorine, so as to convert the deposit (an isotope of 
lead) to the chloride, it could be dissolved off in 
water. It could, moreover, be volatilised, and 
driven off the plate, by subjecting the latter to a 
high temperature, but for the success of this experi- 
ment it was necessary to conduct the operation in 
an atmosphere of hydrogen so as to avoid oxidation. 


in existence. The slower the rate of transformation, 
the greater the stability of the radioactive element. 

In the experiments which led to the discovery of 
thorium X, it was further found that the precipitated 
hydroxide of thorium gave fresh quantities of the 
thorium X, as time went on, and at the end of a 
month the normal proportion was present. "Thus, in 
all radioactive processes, we had the disappearance 
of atoms of one element and the generation of atoms 
of another element. The whole process could be 


derived from its predecessor by a radioactive 
Q, and of the third R, the proportions existing at 
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In these expressions the constants А were defined 
by the condition that the time taken to transform 
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second. 


Inthe experiments on the thorium emanation made 


all surfaces exposed to this gas became radioactive, 
but the period of decay was entirely different from 


AGRICULTURE IN MANCHURIA.—That agriculture has 
made remarkable progress in Manchuria during recent 
years is evidenced by statistics published recently by 
the authorities of the Chinese Eastern Railway. The 
grain stocks carried by the railway have steadily increased 
from 1,549,000 tons in 1923 to 3,355,000 tons in 1926. 
The actual harvest amounts are, it is stated, difficult to 
determine ; the estimated figures are, however, 8,360,000 
tons in 1923, 9,720,000 tons in 1924, 10,400,000 tons in 
1925, and 11,030,000 tons in 1926. 


CHART OF IRON AND STEEL PRICES.— The eighth annual 
issue of their chart of iron and steel prices, from 1914 to 
1928, has reached us from Messrs. W. Richards and Sons, 
Limited, Britannia Foundry, Middlesbrough. The chart, 
which depicts, in graphical form, the fluctuations in the 
prices of iron rivets, ship castings, bar iron and pig-iron 
(No. 3 g.m.b.), and also of steel sections, ship plates, and 
rails, is well and neatly printed in several colours. Space 


is left in order that the chart may be completed to the 
end of 1028, 


that of the emanation. It turned out, in fact, that 


the emanation, on its disintegration, was transformed 
into a solid which deposited on surfaces exposed 
to it. Although the amount present of this new 
element might be only 10-4 gramme, it showed 
strong radioactive properties. The emanation gave 
rise to thorium A, and this to thorium B. The 
latter, although it lost an а. particle, and was thus 
negatively charged at the outset, had been found 
to deposit itself by preference on а negatively 
charged plate. The explanation was that when the 
atom of thorium A broke up, it recoiled through the 
gas with a velocity sufficient to produce ionisation. 
In these active encounters, the atom of thorium B 
(which was the residue of thorium A) commonly 
had not only its surplus negative charges torn from 
it but also an additional electron. It thus became 
positively electrified. 

Similar active deposits were obtained on plates 
exposed to radium emanation. The deposit on the 
plates was far too small to provide a layer even 
one molecule thick. It might, however, be expected 
that the deposited molecules would be uniformly 
scattered over the plate, the charged atoms sticking 
to the metal wherever they chanced to alight. It 
turned out, however, that they always collected 
into aggregates, each containing some 10? to 10“ 
atoms. 1% was these aggregates which were respon- 
sible for ‘‘ radio contamination," since they adhered 
so lightly to the plate that a strong blast of air 
might dislodge them and carry them bodily to 
considerable distances. 

The formation of these aggregates would seem to 


be due to the deposit being able to move over the 


plate almost like а layer of liquid. Apparently, 


* See ENGINEERING, March 17, 1922, pages 331 and 332. 


SaFETY PosTERS.—We have received а number of 
accident-prevention posters, together with explanatory 
literature, from the Accident Prevention Department, 
National Employers’ Mutual General Insurance Associa- 
tion, Limited, Brown's-buildings, St. Mary Axe, London, 
E.C.3. Те ters аге designed to шаке workmen 
more thoughtful, and to arouse their imagination. They 
remind men always to be careful, indicate how to carry 
out work with safety, and give warning of the tragic 
consequences of taking chances. 


LIGHTNING PROTECTION ог Оп, RESERVOIRS.—The 
need for protecting large oil-storage reservoirs from 
lightning has been recognised for some time, and was 
emphasised by the number of disastrous oil fires which 
broke out in California during 1926, At the request 
of the oil companies, Mr. F, W. Peek made a series of tests 
with model oil reservoirs, on the basis that there is a risk 
both from induced voltages and direct strokes. Ав в 
result, he recommended the use of all-metal tanks, 
the walls of which must be sufficiently thick to provide 
ample conduction of currente from direct strokes and 
in good contact at all pointe to prevent sparking. Where 
the reservoir could not be made of metal, the use of 
conducting poles, in combination with в well-banded 
metal roof or wire cage, to which all neighbouring 
metal should be connected was suggested. Ву replacing 
the air in the space above the oil by ап inert gas, 8n 
additional protection against secondary discharges 1$ 
5 an article by Mr. J. T. Lusignan in ше 

lectrical World of October 15, 1927, it is stated that ет 
system has been adopted in California by the Shell, 
Associated and Union Oil companies. The пей 
height of the poles is 136 ft. The cage is 14 ft. above the 
surface of the reservoir and is connected to an 575 
wire buried in a trench round the reservoir. Anot Mr. 
1 of protection, which has been developed by, i 

. M. Cage, of Los Angeles, is based on the на 9 
equalising the charge between the cloud and eert Ка 
rapidly as it is formed. Horizontal wires, provided wi 4 
barbs, are used, and are stretched so that they а 
nearly level ав possible. 'They аге са ed on 500 10 
towers from 80 to 95 ít. high, and s from 
400 ft. apart. At each tower an earth connection 1$ 
to water- bearing strata. 
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NOTES ОМ NEW ВООК5. 
Books dealing with the details of manufactures or 
processes are not perhaps too numerous. Experts 
competent to deal with such matters but infrequently 
address themselves to the writing of books, though 
this is sometimes done to good purpose, as in the 
case of Mr. H. L. Childe's Concrete Products, issued by 
Concrete Publications, Limited, price 58. net. This 
book treats of pre-cast items in concrete with a 
wealth of detail clearly presented and well illustrated. 
Troubles incident to this class of work and the require- 
menta of sound work are treated at length. The author 
is very keen upon the question of water-ratio, and its 
effect upon strength, workability, solidity and finish, 
but a reference to the recommendations of Professor 
Abrams with respect to water quantities leaves an 
element of uncertainty, as it is not made clear that the 
quantities given in gallons for particular mixes relate, in 
fact, to the United States value of this measure, which 
is but five-sixths of the British gallon. Readers of the 
book should note this. Surface treatment of concrete 
work receives much attention, with the aid of coloured 
plates, and favours the hope that pleasing results may yet 
be attained in this respect with concrete work generally. 
Curing under various conditions of exposure has аде- 
quate attention ; the particulars relating to curing in 
hot water are of much interest. Тһе preparation of 
moulds—a valuable section—is dealt with in great 
detail. To those who are already experienced in the 
class of work considered, this book will be of interest, 
while to those who seek information it should be of 
much service. 


When an electrica! pocket book approaches its 
twenty-second edition, it is easy to realise that the most 
difficult task of its editors is to decide what to retain 
of the old and what to add of the new. Judging b 
results, Mr. W. R. Cooper and Mr. Rollo Appleyard: 
who supervised the production of the latest issue of 
Munro and Jamieson’s Pocket Book of Electrical Rules 
and Tables, have acquitted themselves well. While 
much old matter, especially on submarine telegraphy, 
still appears, the chapters on automatic telephony, 
electrons, transformer engineering, and synchronous 
and asynchronous machines show a praiseworthy up- 
to-dateness. The editors have been ably seconded by 
a staff of expert contributors, and have not been 
unsuccessful in keeping the enthusiasms of the latter 
within bounds, во that & satisfactory degree of balance 
is obtained. Considering the advances that have been 
made in the use of electric furnaces, the section on 
electro-metallurgy is a little meagre, while there should 
surely have been some mention of the application of 
electrically-generated heat in industry, since welding 
by this means is becoming of increasing importance. 
There are, moreover, many other ways in which electric 
heating is used, which should not be neglected. The 
section on wireless telegraphy and telephony is informa- 
tive, though it might have been given а more practical 
bias, The publishers, Messrs. Charles Griffin and 
Company, Limited, are to be congratulated on realising 
that if this book is to be of any value at all, it must be 
used, and on selecting the paper and type accordingly. 
They must, however, revise the table of contents. Њ 
Contains several inaccuracies, The price is 18s. net. 


The great activity displayed by Germany in aeroplane 
and seaplane construction, and the great interest shown 
in that country in this comparatively new industry, 
are evidenced by the re-issue in pamphlet form, since 
1924, by the Deutsche Motor-Zeitschrift, Dresden, 
of views and particulars of the various types of 
German Aircraft. We have recently received the 1927 
sue of this pamphlet. It is entitled Deutsche 
Arafifahrzeug-Typenschau, Ausgabe 1: Luftfahrzeuge 
und Luftfahrzeugmotoren. It is edited by С. W. 
Erich Meyer, and is issued by the above named journal, 
at the price of 2 marks. The types, which are cach 
illustrated by a view accompanied by the principal 
dimensions and characteristic features, are the follow- 
Ing :—Three Albatros machines, two Arado, a Flamingo, 
three Caspar, three Dornier, three Focke, seven Heinkel, 
eleven J unkers, one Klemm-Daimler, two Messerschmitt 
un Raab-Katzenstein and two Rohrbach machines. 
Many of the types dealt with, which include aeroplanes 
and seaplanes for practically all purposes, are metallic 
throughout. The information given includes general 
ata concerning wings, body, propeller, rudders, loca- 
tion of engines, main dimensions, areas and weights, 
ea concerning the engine, method of cooling and 
^s supply, location of fuel tanks, radius of action, 

©. A section of the pamphlet gives views and 
10% particulars of German aeroplane engines, the 
th чш being those dealt with :—Two engines of 
А с Payerische Motoren Werke (B.M.W.), three Junkers 
ngines, two Mercedes-Benz engines, and three Siemens 
Enes, these three latter being of the radial type. 
E Ж Slog dimensions and characteristic features of 

engine are given under the corresponding view. 


We may here mention that the pamphlet, marked II, 
issued by the same journal, covers omnibuses, lorries 
and tractors, whilst the one marked III applies to 
motor cars and cycles. 


To draw & line of demarcation between the history of 
science and the history of science teaching, seems to 
require to distinguish between self-teaching and training. 
That is difficult, even now, and was very difficult in 
classical and medieval days, even if limited to one 
country, as in the History of Science Teaching in Eng- 
land (London: Chapman and Hall Limited, price 
78. 64. net), by Miss D. M. Turner, M.A., B.Sc., head of 
the science department of Wycombe Abbey School. 
Miss Turner wishes to outline the growth of the scien 
tific spirit in England, and the relation of that growth 
to the development of а system of education into 
which the teaching of science gradually became in- 
corporated—very slowly and hardly before the second 
hal of the nineteenth century, one might say. She 
connects the dawn of the scientific spirit in England 
naturally with the rise of the universities, on the Con- 
tinent and soon afterwards over here, and with the 
name of Roger Bacon. Тһе church did not encourage 
the Aristotelian spirit, and when а second awakening 
followed, with and after the Reformation, especially in 
the seventeenth century, and the Royal Society and 
other learned bodies were founded, the teaching of 
science was for the privileged and by а few eminent 
men. То a certain extent, that will always be so. Just 
at present Cambridge, Copenhagen and Göttingen, 
to quote a few examples, owe their leading positions to 
the personal influence of their great teachers, but 
scientific methods and study, the laboratory and 
the science lecture, have been introduced into general 
school training. Science is no longer so infallible 
and superior as it was іп its days of gross ignorance 
and later, when we appeared, by systematic experi- 
menting, really to be approaching something like the 
limits of human knowledge. There is much of interest 
in Miss Turner's outline of the development of science 
teaching in universities and schools. She does not omit 
to dwell upon the influence exercised by bodies like 
the Royal Institution and the British Association; she 
gives dates, and her standpoint seems to be sound. 


Written mainly for engineers who specialise in mining, 
* Motive Power Engineering," by Mr. Н. С. Harris (Sir 
Isaac Pitman and Sons, Limited, 108. 6d. net) should 
be found useful by mechanical engineers, and especially 
those in charge of power plants. It is stated on the 
cover that the three main types of power-producing 
plant are dealt with fully, viz., steam engines and 
turbines, internal.combustion engines, and water 
turbines, but no mention whatever of the latter type 
is to be found in the book. "There is ample scope for 
а work of this character, which includes information оп 
such matters as feed-water treatment and softening 
plants, forced draught, air preheaters, pulverised-fuel 
firing, super-pressure steam, condensers and cooling 
towers, steam-jet air pumps, &c., not usually found in 
students’ text-books. Speaking generally, the book is 
well written, and the numerous examples for practice 
have been well chosen. Іп some cases, however, it is 
to be feared that the author does not succeed in making 
himself perfectly clear. For instance, on page 74, it 
is stated that the coking stoker is of a type in which the 
fuel is deposited upon a travelling grate, а definition 
which is not correct, as appears from a sectional drawing 
given subsequently on page 80, in which the usual fire- 
grate is shown. Тһе illustration given on page 79 
described as ап “ underfeed stoker," is of the ordinary 
chain-grate pattern, and is not ~ underfeed" in any 
sense. Referring to boiler fuels, a table showing the 
composition of typical examples of steam coal is given, 
in which the carbon content is too high and the ash 
altogether too low. Steam coal containing 1 per cent 
or 2 per cent. of ash does not exist. In describing 
internal boiler troubles, the author states that grooving 
generally occurs close to the boiler stays, and may be 
greatly reduced by having all stays constructed with 
well-rounded edges, whatever that may mean. This is 
quite misleading, and needs correction. Some of the 
sketches are rather poor, and in themselves are scarcely 
likely to produce the desired impression in the mind of 
the student. Іп spite, however, of these shortcomings, 
the book will prove useful to the student of motive- 


power engineering. 


— 


PAPER INDUSTRY IN САМАРА. —Тће Canadian pro- 
duction of newsprint paper reached a total of 186,721 
tons during January, 1928, an increase of 25,000 tons 
(154 рег cent.) over the January, 1927, total. The constant 
expansion of the Canadian newsprint industry is evi- 
denced by the figures covering the January production in 
the past eight years. In January, 1921, the output was 
71,113 tons, іп 1922, 81,072 tons, іп 1923, 99,587 tons, 
іп 1924, 110,529 tons, in 1925, 121,605 tons, іп 1926, 
139,688 tons, and in 1927, 161,724 tons, 
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PRODUCTION OF SPONGE IRON. 


бРОХОЕ iron is the product obtained by the reduction 
of iron oxide at а temperature below the fusion point of 
the charge, that is, not much above 800 deg. C. Тһе 
particles of reduced grey iron then retain the shape of 
the ore particles, but the metal is much more porous 
because the oxygen has been removed. Owing to this 
porosity, sponge iron is highly reactive and much in 
demand for the precipitation of copper, lead and otber 
metals, eepecially in mining districts far removed from 
iron works and where scrap iron ін scarce. Ітоп oxide, 
on the other hand, if not found locally, forms a by-product 
of some chemical processes in which finely-divided iron is 
used as reducing agent. When the temperature in the 
iron-reduction furnace rises to 1,000 deg. C., the iron 
begins to sinter and to melt; at still higher temperatures 
the molten iron dissolves carbon, becomes more fluid, 
and assumes the properties of pig and cast-iron. 

If the further smelting of the iron can be carried out 
without absorption of carbon, as in electric furnaces, 
the sponge iron will pass into steel. Тһе sponge-iron 
process thus develops into & direct steel process, but 
hundreds of such direct steel processes have been proposed. 
They offer advantages under certain conditions, but 
the electric arc can rarely compete with the blast furnace 
and the open hearth, and most direct steel processes, 
like the Siemens and the Basset processes, cannot be 
described as developments of sponge-iron processes. The 
latter have been tried in great variety, with briquetted or 
merely mixed charges, in open hearths, in vertical retorts, 
on rotary hearths, in kilns and shaft furnaces, &c., the 
reduction being effected by ordinary coal, powdered coal, 
oil and fuel gases. Sieurin, at Hóganas, in Sweden, uses а 
tunnel kiln for coal-gas firing, running the charge on trucks 
into the kiln as in brick burning. Wiberg, at Woxna, 
also in Sweden, passes fairly pure CO up a column of 
magnetite in a shaft furnace and withdraws part of the 
gas half way up the shaft into heat exchangers. Ех- 
periments have, however, been made in other countries 
as well, and notably in America by the Chino Copper 
Company, of Hurley, New Mexico, the New Cornelia 
Company, of Ajo, Arizona, the Anaconda Copper 
Company, and others. The United States Bureau of 
Mines took up the problems in 1911, and reviews in a 
recent report* of 175 pages, the literature on the subject 
and its own investigations. 

In its own workt, he Bureau has so far mixed the 
charge with solid carbon, heating the mixture by means 
of powdered coal, oil or gas. The reducing agent in 
iron smelting is CO, which itself burns to CO, in 
reducing the iron oxide, and is reduced again by con- 
tact with glowing coal. Considerable amounts of 
heat have to be supplied for both these reactions, 
nearly 1,400 calories per kilogramme of iron reduced, 
including preheating of the charge, and the minimum 
temperature for rapid reduction is about 850 deg. C. ; 
at Ajo, 750 deg. C. was found insufficient. The 
Bureau recommends rapid heating up to 950 deg. C. 
They first tried externally-heated muffle furnaces, but 
owing to the low thermal conductivity of the charge, 
the mixture of coal and ore could only be spread in 
thin layers, and the capacity and efficiency of the 
furnaces were low. Rotating metal tube furnaces did 
not give better results, and the Bureau decided on 
rotary kilns directly heated by gases of combustion. 
Although these gases were oxidising the iron, the 
atmosphere was kept reducing by the glowing carbon 
in the charge, and sponge iron was produced within an 
hour, in intermittent and subsequently in continuous 
kilns. Many iron oxides, hematite, limonite (bog ore), 
even roasted pyrites, were found to be reduced, and in 
mixed ores the iron was first attacked, the copper, 
nickel, manganese, silicon, &c., as well as part of the 
phosphorus and sulphur, remaining in the product in 
the oxidised state. Grinding of the charge to No. 4 
mesh proved sufficient, and low-grade coal and high. 
ash lignite could be used. 

The first rotary kiln, of fire-brick lined steel, about 
19 in. internal diameter, was provided with a fire-box 
at one end and a dust box at the other. The rate of 
turning, at 2 to 12 r.p.m., made very little difference ; 
non-caking sub-bituminous coal was used by prefer- 
ence. The next continuous kiln tried at Salt Lake 
City, was a tube 20 ft. long, slightly inclined, 13 in. 
in diameter internally for the upper 15 ft., and widen- 
ing out to 27 in. in diameter over the remaining 5 ft. 
The fuel oil was blown in at the lower, or discharge, 
end. А larger kiln of this two-diameter type, built at 
Seattle, had a smaller inclination (only $ in. in every 
12 in.), and was fitted with a brick combustion chamber 
at the lower end. The kiln then constructed at the 
Tintic Milling Company, of Silver City,Utah, which is 
making sponge iron for the precipitation of lead and 
silver from chloride solutions, has a capacity of 2} tons 
of iron per 24 hours. It is also of the two-diameter 
type, the total length being 27 ft. The upper 22 ft. have 


* Production of Sponge Iron. By С. Е. Williams, 
E. P. Barrett and B. M. Larsen, Bureau of Mines 
Bulletin 270. [Price 35 cents.] 
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depth пвев to 16 in. 

e conclusions drawn are only partly favourable. 
Finely-divided iron is 5 and the discharged 
product may have to be cooled to prevent Ив instan- 
taneous oxidation. Although sometimes only 60 parte 
of coal are needed for reducing 100 parte of ore, 
the fuel cost is of the same order as in а blast 
furnace, because the kiln may have to be preheated. 
The chief advantage then is the possible utilisation of 
low-grade fuel, against which is to be put the relatively 
high sulphur content of the sponge iron. When steel 
making in an electric furnace is to follow, the sulphur 
content would be a drawback, and, on the whole, 
sponge iron will have to be produced cheaper than 
scrap iron to render the direct steel process profitable. 
From this point of view, sponge iron is actually a poor- 
gtade scrap, since it may contain about 15 per cent. of 
oxide, 0-2 per cent. of sulphur, and some phosphorus, 
but it is also an effective precipitant for isolating 
titanium oxide (used in the paint manufacture) from 
ilmenite, and is useful for many organic reductions and 
the production of hydrogen from steam. 


THE REORGANISATION OF CREWE 
LOCOMOTIVE WORKS.* 
Ву Capt. Н. P. М. Brames. 


CREWE Works were established in 1843, for the pur- 
pose of repairing the locomotive stock of the Grand 
Junction Railway. The works originally covered 
2% to 3 acres; the number of men employed was 


Fig. 1. 
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accommodation began to be acutely felt in 1913, and 
the extension of No. 9 erecting shop and the fitting 
shop was authorised. The war, however, interfered 
with the continuance of the programme, and it was not 
until 1919 that it was possible to continue the reorgani- 
sation of Crewe. Works, the need being increased by 
the introduction of the 47-hour week. In this year, the 
construction of a complete new erecting shop was 
commenced alongside No. 9 erecting shop, but this 
was stopped at a later date. In 1921, the necessity 
of continuing the reorganisation became pressing, and 
a start was made on the re-equipment of the machine 
shop with modern machine-tools, the extension of the 
wheel shop, and the removal of the smithy from the 
old works to the steel works, the old works being 
shut down and the work concentrated at the steel 
works end. At the same time it was decided to obtain 
what electrical power was required from the North 
Wales Power Supply Company ; this enabled the three 
ower stations within Crewe Works to be closed. 

In 1922, the lay-out of the new Siemens-Martin 
steel furnaces was designed, and in 1924 it was decided 
to finish the reorganisation by the completion of the 
partially-built erecting shop and its extension, so as to 
enable No. 9 shop and the new building to be formed 
eventually into one shop. The new shop would then 
accommodate the whole of the engines in the works 
for repairs. It was further decided to provide better 
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1. Brick-Making Mill. 11." Paint Shop. 21. Power and Boiler Houses. 
2. Iron Foundry. 12. Machine Shop. 22. Gas Producers. 

3. Chair Foundry. 13. No. 9 Erecting Shop. 23. Pointe-and-Crossings Shop. 
4. Pattern Shop and Stores. 14. No. 8 Erecting Shop. 24. Rail Mill. 

5. Tender Shop. 15. Boiler-Mounting Shop. 25. Forge. 

6. Brass Foundry. 16. Plate Stores. 26. 20-ton Furnaces, 

7. Copper and Tube Shop. 7. Flanging Shop and Smithy. 27. Spring Mill. 

8. Signal Shop. 18. Boiler Shop. 28. 30-ton Furnaces. 

9. Wheel Shop. 19. No. 6 Erecting Shop 29. Steel Foundry. 
10. Nut and Bolt Shop. 20. No. 5 Erecting Shop. 30. Stoneyard. 


(653.с) 


161, and the stock of the company was 75 engines. 
As in the lay-out of many old works in this country, 
insufficient attention was paid to the possibilities of 
future expansion, housing accommodation for the staff 
being built in immediate proximity to the shops in 
which they worked. This, coupled with the fact that 
the site chosen was in & triangle bounded on the north 
side by the Liverpool line and on the south by the Crewe 
and Chester line, left only one direction in which the 
works could be extended. Fig. | shows the extent to 
which the works had grown at the termination of the 
war. 

In early days, the locomotive stock consisted mainly 
of six-wheeled engines. Тһе introduction of eight-, 
ten-, and twelve-wheeled engines between 1900 and 
1920, together with the increase of stock to upwards of 
3,400, increased the work of manufacture and repair to 
the following extent: The tonnage (including engine 


* Paper read before the Institution of Mechanical 
Engineers, on Friday, March 16, 1928. 


1. Brick-Making Mill. 12. Paint Shop. 22. Power and Boiler Houses. 
2. Chair Foundry. 13. Machine Shop. 23. Gas Producers. 

3. 6-ton Gantry. 14. No. 9 Erecting Shop. 24. Points-and-Crossings 
4. Iron Foundry. 15. New Erecting Shop. Shop. 

5. Pattern Shop and Stores. 16. Finished-Part Stores апа 25. Rail Mill. 

6. Tender Shop. Welders' Shop. 20. Forge. 

7. Engine Storage Roads. 17. Mounting Shop. 27. Steel Foundry. 

8. Brass Foundry. 18. Smithy. 28. Spring Mill. 

9. Brass-Finishing Shop. 19. Boiler- Repair Shop. 29. New Melting Furnaces. 
10. Copper Shop. 20. Tube Shop. 30. Ingot-Stacking Gantry. 
1). Wheel Shop. 21. Heavy-Machine Shop. 31. Stoneyard. 


siding facilities inside the works, to utilise the old 
erecting shops for the purposes for which they were 
most suitable, to cut down transport to а minimum, 
and to construct & new boiler-building establishment 
at the old works, capable, if necessary, of manufac- 
turing all the boilers required for the London, Midland 
and Scottish Railway. Reference to Fig. 3, will show 
that in this lay-out the old brick yard was demolished, 
the high ground on which it stood being removed so 
ав to give the necessary siding accommodation shown 
in Fig. 4. This reorganisation affected the signal shop, 
tin shop, galvanising plant, joiners’ shop, millwrights’ 
shop, testing shop, wheel shop, tender shop, tube shop, 
smithy, iron foundry and machine shop, modern 
machines being installed where necessary. 

In the lay-out of the reorganised works, the use of the 
shops was rearranged so as to eliminate transport 
wherever possible, and the machines were installed so 
as to permit the manufacture and repair of component 
parts to progress process by process. For instance, the 
whole of the new boiler-building plant is now accom- 


plate from the plate stores proceeds down the length 
of the shop as each successive operation is performed, 
and it is eventually delivered to the riveting machines 
at the west end of the building, flanged and machined 
ready for assembling. The whole of the work is per. 
formed by modern high-power machines. The actual 
building of the boiler also progresses іп the same way, 
the men being kept in one position and the boiler 
moving from stage to stage. 

Heavy Machine Shop.—No. 5 erecting shop, which 
adjoins the forge at its western end, has been converted 
into a heavy machine shop, in which frames, horn. 
blocks, cylinders, footplates, &c., are machined and 
assembled complete. The rolled frame plates now pass 
immediately from the rolls at the west end of the forge 
to the slotting machines at the east end of the hea 
machine shop, the latter being laid out so that wor 
progresses in a westerly direction, eventually leaving as 
a completely assembled frame en route to the erecting 
shop by road on the south or north side of the shop 
as may be found most convenient. The most notable 
machines in the heavy machine shop are a plano 
cylinder-milling machine and a horizontal cylinder- 
drilling, boring, tapping, and milling machine. 

Engine-Erecting Frames.—These consist of three 
machines, each capable of taking the longest locomotive. 
Sunk in the floor of the shop are long, accurately 
machined, cast-iron girders (Fig. 5), on which sliding 
supports for the frames can be fixed at the exact centres 
corresponding to the type of engine being built. The 
frames, with horns complete, are dropped on to these 
supports. The supports centralise the horns, thus ensur- 
ing that the frames are square and at the correct height 
with regard to one another. They also give the exact 
position for fixing cylinders, motion-plate, footplates, 


Fig.2. INCREASE IN LOCOMOTIVE STOCK 
AND DETAILS, 900-1920. 
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&c. These have only to be dropped in place. between 
the frames and bolted up, and once the machine is 
set up, locomotives exactly similar, so far as centres are 
concerned, can be erected without the aid of wires, 
trammels, &c. As most of the machine tools in the 
shops are independently motor-driven, little shafting 
exists, but where shafting has been installed it 1s 
fitted throughout with ball bearings. 

Machine Shop.—The work of the machine shop, 
which previously included both production and repairs 
of all components, was divided up. Brass work was 
removed to the old signal shop, close to the brass 
foundry, and heavy machine work, such 88 that in 
connection with frames, hornblocks, cylinders and 
footplates, was concentrated, as has been stated, in 
what was previously No. 5 erecting shop. The machine 
shop itself now consists of two bays, each 42 ft. wide by 
660 ft. long, and an arcade 40 ft. by 740 ft. long, equal 
to an area of 85,000 aq. ft., and contains the combined 
plant from the old works and the steel works, comprising 
422 machines. Shaping and planing operations have 
been superseded by milling, and pins, shafts, and 
various bearings, which were previously finished by 
turning, are now ground to fine limits on modern 
machines. The limit system is on the “ unilateral 
principle, with the hole as а base, а plus allowance on the 
standard, and a minus allowance on the shaft. A 
standardised supply of limit-gauges is available. 

Before the present reorganisation, each section was 
arranged so that the machinery dealing with the various 
sectional parts was grouped close to the benches where 
they were stripped and assembled. Congestion was, 
however, so great as to interfere with the transport an 
progress of the work. f 

New and complete plant for the manufacture 0 
pistons and all bar work Нав been installed, and in this 
department is also situated the tool room in which the 
tools are not only repaired and ground, but all the large 
twist drills, taps, cutters, reamers, gauges, K., U 
in the works are manufactured. А total of 121 new 
machines has been installed in this shop, consisting 
of turret and capstan lathes, shaping and slotting 
machines, drills, and milling and grinding machines. 
by all the best-known machine-tool makers. Econom 
cal use of high-speed steels is made by providing carbon- 
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Ес. 5. FRAME Ло WITH FRAME PLATES. 


Fig.6. CROSS SECTION OF NEW ERECTING SHOP AND MACHINE SHOP. 
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steel tools with tips of high-speed steel of minimum size. 


A further aid to output is the adoption of a standard 
tool shape, ground from the solid on oscillating tool 
grinders; this eliminates ы vere of tool ми 
Group driving is arranged where it is economical, 
| having oim in view the desirability of standardising 
motors. | 

No. 9 Erecting Shop.—Adjoining the machine shop 
is No. 9 erecting shop, which consists of two bays 
(north and south), 803 ft. and 882 ft. long respectively, 
and each 45 ft. wide, with & machine bay between 
them. Six 40-ton, one 6-ton, and one 4-ton electric 
overhead cranes serve this shop. | 

Prior to the reorganisation ай Ше heaviest locomo- 
tives coming into Crewe Works had to be repaired in 
this shop. Тһе method of approach was b lines from 
the east end and а traverser about two-t irds of the 
way down the shop. It is now possible to utilise the 
south bay of tbis shop for light boiler repairs, and thus 
avoid transferring boilers from the erecting shop to the 
boiler repair shop. 

New Erecting Shop.—A new erecting shop has been 
constructed immediately adjoining No. 9 shop, as 
shown in Fig. 3; a cross-section of this shop and the 
new machine shop is shown in Fig. 6, and a photograph 
in Fig. 7. It will be observed that it consists of three 
erecting bays, each 642 ft. long and 63 ft. wide. Each 
bay is provided with two pits and a central road. 
Spanning these pits are two 50-ton, 4-motor, overhead 
cranes, particulars of which are as follows :— 

j Motor, 
ft. per min. horse-power. 
Hoist 6 30 


Auxiliary hoist . 80 12 
Cross travel Бер 80 19 
Longitudinal travel 200 30 


There are also three 10-ton, 3-motor, overhead cranes, 
with an additional crane in the south bay to deal with 


wheels, which have the following speeds and power :— 


' қ Motor, 
ft. per min. horse-power. 
Hoist : ios 20 20 
| Cross travel sis 100 3 
Longitudinal travel 350 16 


The motors are of the alternating-current, slip-ring type, 
416 volts, 3-phase, 50-cycles frequency. It will be 
noticed that the high-speed light cranes are run at a 
lower level than the heavy overhead cranes, for, as а 
result of the increase in size of engines, many parts 
that were previously lifted by hand are now of such 
weight as to necessitate mechanical assistance. The 
whole of the pits have been constructed of ferro- 
concrete. 

The framework of the shop is a steel structure, 
forming a complete unit, and is designed to withstand 
the loads and wind pressure on the building. The 
south, east, and west gable walls are of brick, and take 
no portion of the working loads of the shop. The 
floor is constructed of wood blocks on edge, and con- 
crete paths for electric trucks are provided where 
necessary. The roof is of glass, and a astragals, &o., 
are lead covered. Some criticism was raised to the 
effect that the shop would be unduly hot during the 
summer. Records taken in 1926 show that there were 
only nine occasions during the year when the tempera- 
ture reached 80 deg. F. The heating of the shop is 
by means of steam, and is of the overhead type. The 
system is split up into twelve sets of pipes, each set 
consisting of one steam-flow pipe and two return pipes. 
Two sets are located on either side of each erecting- 
shop and machine-shop bay, and are placed above the 
bottom tie of the roof principal. The condensate is 
returned to the boiler as feed-water. The whole of the 
system is divided into four main portions for the pur- 
pose of providing efficient circulation, main steam 
supplies being taken at three points. With this system 
it has been found possible to maintain an inside tem- 
perature of 55 deg. F. when the temperature outside 
is at freezing point. Four water-tube boilers are in- 
stalled, three working and one standby. These, in 
addition to supplying steam for heating the new 
erecting shop, also provide for the heating of No. 9 
erecting shop, the machine shop and all boshes. 

The shop is electrically lighted by alternating current 
at 416 volts. Main lights are placed overhead at both 
sides of each bay, and under the 10-ton crane-way. 
Plugs are provided immediately above the fitters’ 
benches for driving portable machine-toola and for 
providing auxiliary lighting. 

At the west end, the traverser-table working into No. 9 
shop is able to traverse the whole of the new erecting 
shop on the southern side. On either side of this 
traverser eighteen pits allocated solely to the stripping 
of engines have been constructed, whilst immediately 
adjoining are installed mechanically-operated boshes 
for cleaning the stripped parts. Reference to Fig. 3 
will show a triangular portion at the west end of the 
shop which is devoted to re-conditioning those portions 
of the locomotive not requiring transport to the machine 
or wheel shop. A cross-section is shown in the lower 
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half of Fig. 6. The capacity of the shop is 66 engines, | steam-chest liners ; drilling studs, set-screws, & с., оп straightening front end. Setting radius-rod brackets : 
taking the engine length pius an А Rum for а gap | cylinders and frames, and welding any cracks. Welding | fitting studs for guide brackets; filing hornblocks. 
between each engine at 424 ft., and the output from the | frames ; replacing dragbox ; boring cylinder; fitting | Mounting boiler in frame and bolting up. 


shop is equal to 30 to 35 heavy repairs per week and | studs. Stage 4.— Fitting 3}-in. exhaust pipe brackets, 
100 new locomotives per annum. 


Before coming to a decision as to the design of this 
shop, very careful consideration was given to the 
claims in support of longitudinal as against cross pits, 
and the probability of the future reconstruction of 
No. 9 shop was also taken into account. Ав will be 
seen from Fig. 3, it will be possible at a future date to 
reconstruct it so as to form a portion of the larg ` shop. 

Processing Repairs of Locomotires. The method of 
processing the repair of locomotives is representative 
of the principle, now employed throughout the works, 
of moving the work to the man rather than the man to 
the work. Тһе locomotive is moved down the shop in 
eight successive stages. At each stage the appropriate 
components are added by men expert in their parti- 
cular work, and the duration of the working time in 
each stage is regulated to 7 hours 50 minutes. By this 
means an engine is stripped and given a heavy repair 
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in 12 days, as compared with 30 to 40 days generally 4m NER пъ =>. ag ir | 
occupied оп such work. The complete progress of the mos 71. ~ 4 
work is illustrated in Fig. 8. An engine requiring а XL Ld oh Ht = 
heavy repair is brought into the erecting shop over the ДИ | : | — ^ 


traverser at the west end of the shop, and is placed 
on one of two positions immediately adjoining the 
traverser. It is here stripped of its wheels, motion, 
boiler, and all other parts requiring repairs, this occupy- | 
ing twoeworking days, during which the parte for | 
repair are distributed to the appropriate shops. The 
staff engaged on stripping the engines are confined to 
this work, and as two engines are stripped simultane- | 
ously, there в an output of one stripped engine рег day. 

On completion of stripping, one engine frame daily 
is placed on its stand on one of the four adjoining 
positions in the pit, these positions being numbered 
stages 1, 2, 3 and 4. Тһе gangs, of which there are 
four, move between stages 1, 2, 3 and 4 as they finish 
their own particular work at a stage. Four working: 
days are allowed for an engine frame to remain on Из! 
stand. On the fifth day, the intermediate and truck Fio. 7. 
wheels have been returned repaired, ready for the frame | 
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Fig.8. PROCESSING OF REPAIRS TO LOCOMOTIVES. 
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Но. 9. Cross-SEcTION ОР STEEL-MAKING PLANT. 


and boiler from one of the first four stages, to be lifted| Stage 2.—(Fitting steam-chest liners) ; refitting pivot | wash-out plugs, and blow-off cock ; mounting whistle 
on to the wheels. In stages 1, 2, 3, 4 and 5, the following casting ; (chipping and grinding frames after welding). | stand. Mounting cylinder cocks and gear, intermediate 
work is carried out :— Boring steam-chest liners; replacing Бога ос | oil pipes, safety-valve and fitting crossheads. Fitting. 

Stage 1.—Cleaning tops of cylinders, ends and covers ; | patches. Remaking back cylinder-cover joints. pistons and rings, cylinder covers and packing. Lag- 
examination of frames and cylinders. Removing| Stage 3.—Setting slide-bars ; fitting hornblock keeps ; ging ashpan and fitting damper doors. 
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Stage 5.—Adding radial truck and intermediate 
wheels under engine. Mounting vacuum sack and 
brackets, buffer plank, drawbar hook, brake guide or 
rocking-shaft brackets, piston-valves, damper ; ear and 
part of lubricator gear. 

Thereafter the locomotive is hauled down the shop 
to stages 6, 7, 8, 9 and 10, moving one stage per day. 
Each day the following work is carried out :— 

Stage 6.—Mounting buffers, stiffening plates, lamp 
brackets, snifting valves, and air-pump. Fitting panels, 
expansion brackets, dirt plates, reversing-screw and 
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bearing wedges and cap. Fitting radial truck pivot 
studs and nuts, cylinder-cock pipes and brackets, oil 
pipes and brackets. 

Stage 10.—Fitting up brake-work, coupling-rods, 
crank-pin washers, sand pipes and stays. Assisting 


for lifting has been reduced. Іп the first instance 
this system of repair was concentrated on one type of 
six-coupled express passenger engine. Development of 
the system, however, has made it possible to have as 
many as five different classes of engines on what is 


valve setters. Fitting steam-chest covers, covering |locally known аз“ the belt” at one time, this alone 


plates and door. Adjusting weight and lifting engine 
off pit. "n 
On the twelfth day (allowing two days for stripping) 
the engine is hauled out of the shop completely repaired. 
Such а method of repairing engines enables various 
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Toda, reversing-shaft quadrants, &c., and rocking 
gear, 

Stage 7.—Carrying out part of smokebox work, 
mounting steam-pipes and bolting up smokebox. 
ounting injector and cab, locking gear, sand gear and 
lubrication to axleboxes. Refitting splashers, sand 
boxes and footsteps. 

Stage 8.—Completing smokebox work; finishing 
cab and footplate ; fitting 3}-in. exhaust pipe. Mount- 
ne 5 or Detroit lubricator and pumping oil 
hrough. | 
Stage 9.—Mounting wheels and setting in position. 
Fitting пр motion and connecting-rods. Wheeling 
engines, bolting up hornblock keeps, stays, centre- 


D 


a | 
УК 


MAA 


ГД, ———— ЧЕ КҮҮ 


7 = а; = 1 
g 
Е — ANA 
appliances to be used for! acilitating the erection of 


components, which are always kept in the same place, 
instead of having to be carried about the shop, such as 
а screw-jack for the erection of the vacuum sack and 
bogie pivot casting, staging for riveters working on the 
smokebox, and appliances for lifting connecting- 
and coupling-rods. | 

When this system was first brought into operation, 
the engines were hauled down the shop by means of an 
overhead crane working round & snatch-block sunk 
into the floor of the pit, each engine being attached to 
the next by a wire cable Two electric winches placed 
outside the erecting shop have now superseded the 
overhead cranes, and in consequence the loss of time 
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being made possible by the fact that the repairs to 
boilers, tanks, panels, splashers, cabe, injectors, ejectors, 
drivers’ valves, vacuum sacks, axleboxes, tubes, 
bogies and superheater elements are all processed in 
this way, the processing of the locomotive itself being 
the fina] and spectacular result of the system generally. 
Obviously it is necessary to have certain spare parts 
available before such a system can operate. Experience 
shows that at least two sets of spare wheels, two pairs 
of cylinders, four sets of axles, and ten crank-pins per 
class of engine repaired, and 6 per cent. of spare boilers, 
together with the various nuts and bolts, should be: 
accumulated before attempting to work фо this. 
system. | | 

There аге now in operation four belts, dealing with 
17 different classes of engines, each belt of 12 engines 
giving an output of one engine per day throughout the 
working week. Since the first engine was turned out 
by this system on May 5, 1927, over 776 engines have 
been repaired without any delay whatever. It should 
be mentioned that the pre-arranged times of movement 
are most strictly worked to, а clock which is altered 
daily showing the time for the move the next day. A 
move is made on the blowing of a buzzer in the shop. 
This time limit is one of the most important features of 
such a scheme. The knowledge that component parts 
must be delivered in time to be put in before the next 
move proves а powerful incentive to every shop in the 
works. 

Tenders are now being repaired in the tender shop 
on much the same principle, the time taken for a heavy 
repair being four days as against eight to nine days under 
the old method. The wheel stacking ground on the 
south side of the shop is equipped with a 6-ton, 3-motor, 
overhead crane with gantry 364 ft. long and 27 ft. 
span. The following are the particulars :— 


Speed, Motor, 
ft. per min. horse- power. 
Hoist - No 20 12 
Cross travel tak 80 3 
Longitudinal travel 350 12 


Adjoining this is the stacking ground where all c&bs, 
panels, splashers, and other material not immediately 
requiring repairs are stored. Spanning this ground 
are two 8-ton, 3-motor, overhead cranes with gantry 
988 ft. long and 65 ft. span, of which the following are the 
particulars :— 


Speed, Motor, 
ft. per min. horse-power. 
Hoist s. ane 20 16 
Cross travel sei 100 3 
Longitudinal travel 350 16 


Motors are of the slip-ring, alternating-current type, 
416 volts, three-phase, 50 cycles. 

Boiler Repair Shop.—This has now been converted 
into purely a repair shop for boilers coming from the 
erecting shop. Access to any bay of this shop can be 
obtained from any bay of the erecting shop via the 
traverser without crossing other roads, as was formerly 
the case. Such repairs as the provision of new fire- 
boxes and new wrapper plates can be carried out here 
with materials supplied from the new boiler- building 
establishment. On completion of the repairs, boilers 
pass to the boiler-mounting and testing shop and then 
back to the erecting shop. In re-arranging this shop 
the opportunity has been taken of processing the work. 

Steel Works.—Since 1864, steel has been manufactured 
at Crewe. In 1923, the plant consisted of seven 20-ton 
and three 30-ton hand-charged furnaces heated by 
64 small hand-fired water-bottom, steam. blown 
" Wilson" type producers. In November, 1923, it 
was decided to modernise the whole plant. The new 
lay-out consists of two 40-ton to 45-ton acid open- 
hearth furnaces, and two 60-ton to 70-ton basic open- 
hearth furnaces, with an estimated yearly output of 
84,840 tons of ingots. А cross-section of the new 
steel-making plant is shown in Fig. 9. 

An open stockyard, 400 ft. by 53 ft. 9 in., is served 
by two 10-ton overhead electrically operated cranes, 
each fitted with a 5-ton lifting magnet. Three wagon 
roads pass through and accommodate all the wagons 
containing the raw material required. 

The furnace bay is 400 ft. by 59 ft. 6 in., giving а 
working space in front of the furnaces varying from 
34 ft. to 37 ft. 6 in. The furnaces are of the most 
modern type. Тһе gas and air out-takes from the slag 
chambers are built up separately with air circulation 
all round, thus preventing the possibility of mixing 
and consequent destruction of the brickwork. Тһе 
regenerators are placed well away from the furnaces. 
The furnace hearth is carried quite clear and шдереп- 
dently of the slag pocket area, and the entire hearth 
and port ends are joined up in a strong independent 
framework carried on the furnace bottom joists. 
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Тһе hearth of the acid furnace at fore-plate level is 
11 ft. wide by 28 ft. long, giving an area of 308 ва. ft., 
or 7-7 sq. ft. per ton of furnace capacity. Тһе hearth 
of the basio furnace at fore-plate level is 14 ft. wide 
by 36 ft. long, giving an area of 504 sq. ft., or 8:4 sq. ft. 
per ton of furnace capacity. Тһе regenerators are 
capacious; in the acid furnace they contain 10.1 
oub. ft. рег square foot of hearth area, and in the basic | 
furnace 10-7 cub. ft. per square foot of hearth area. 

Gas Machines.—The 64 old hand-fired gas producers 
have been replaced by six mechanical gas machines, 
Fig. 10. They are designed to gasify all the coal 
required to operate the new melting furnaces and, in 
addition, supply the forge and rolling mills and the 
reheating furnaces with the necessary gas. 

Gas Works.—Gas for the illumination of town and 
company's property has been manufactured on the 
present site since 1884. Тһе capacity of the plant 
(1,239,000 cub. ft. per day) being taxed to its utmost, 
it became necessary to rebuild and enlarge the station. 
This has now been carried out by the erection of a new 
mechanically operated installation of horizontal retorts, 
with water-gas plant, waste-heat boiler, condensing 
towers, wet purification and dry purification plants, 
and the provision of а 1,000,000 cub. ft. holder 
(Fig. 11). 

The results obtained from the reorganisation may 
be summarised thus: Reduction of transport costs; 
decreased manufacturing costs of steel, locomotive 
boiler, and all components ; increased output of repairs 
and renewals with decrease in overtime and night- 
shift working; decreased time of locomotives out of 
traffic, and consequently less stock of locomotives 
required ; reduction in quantity of portable tools and 
in labour costs; lower supervision costs in erecting 
shop; decreased cost of electric current and of gas; 
and finally, the reorganisation enables Crewe to cope 
with the increased size of locomotives and the additional 
requirements due to the grouping of the railways. 


THE INFLUENCE OF DISSOLVED GASES 
ON THE SOUNDNESS OF 70:30 BRASS 
INGOTS.* 


By С. L. Вацеу, M.Sc., A.I.C. 


Most metals are known to be capable of dissolving 
considerable quantities of gases. In general, the solu- 
bility is greater in the liquid than in the solid state, 
and gas is liberated during solidification. The result 
is, in many cases, that some portion of the escaping gas 
is entrapped in the casting, forming blowholes or 
pinholes, and this constitutes one of the chief difficulties 
іп securing soundness and good mechanical properties 
in castings of such materials as bronze and aluminium 
alloys. sand-casting the relatively slow rate of 
cooling is conducive to the liberation of gases and the 
consequent formation of blowholes; chill castings, on 
the other hand, are frequently found to contain few 
blowholes, the probable reason being that the gas is 
not liberated, but retained in solid solution in the 
metal. The different types of cavity which have been 
observed during the examination of 70:30 brass 
ingots have all been attributable to causes other than 
the liberation of dissolved gases, and the view has been 
held, tentatively, that dissolved gases, if present, have a 
negligible effect on the soundness of brass ingots. 

The present investigation was carried out to deter- 
mine how far the soundness of brass ingots might be 
affected by treating the liquid brass with various gases 
before casting. Hydrogen and sulphur dioxide which, 
according to previous workers, are generally present 
in brass, and nitrogen, which is probably inert towards 
copper and its alloys, were the gases selected. The 
method followed was to pass the gas through the molten 
metal in the crucible, and to pour from the same melt a 
number of ingots in moulds designed to give varying 
rates of solidification. The degree of unsoundness 
present in the ingots was determined by density 
measurements. In view of the necessity for differenti- 
ating between unsoundness due to gas evolution and 
unsoundness due to contraction cavities, the mould 
used in the initial experiments was widely tapered out- 
wards from bottom to top in order to eliminate shrink- 
age cavities by securing progressive solidification from 
the bottom of the ingot. The moulds gave an ingot 
4 in. in length, 2 in. in diameter at the top, and 1 in. 
at the bottom. Measurements of the period of solidifi- 
cation of 70:30 brass ingots cast under standard 
conditions in moulds of various types, were made by 
inserting a platinum thermocouple extending through 
the wall of the mould to the centre of the middle of the 
Jength of the ingot. The couple was protected by a 

fireclay sheath, with the exception of the welded end, 
which was left bare in order to avoid lag in recording. 
Temperature readings were taken at 5-second intervals, 
JJ мыш ee МОГ es a ae aes 

* Paper read before the Institute of Metals, London, 


on March 8, 1928. Abridged. Communication from 
The Research Department, Woolwich. 


and from time-temperature curves the solidification 
interval was measured. The details of the moulds 
selected for the present work are given in Table I : 


TABLE I. Experimental Tapered Moulds. 


Approximate 

can Tempera-| Моша Duration of 

опи. М ша, | Dressing. Solidification 

оша: of Ingot. 
deg. C. Seconds 
Copper, thick walled 100 Soot 14 
Cast iron, thin walled | 100 Soot 22 
Steel .. xs ..| 750 Oxidised 36 
surface 

Dry sand 100 Nil 155 


A hot dozzle was fitted to the top of the mould for 
each cast. In a preliminary test, the brass, not treated 
with gas, was poured at а temperature of 1,100 deg. C. 
from & bottom-pouring travelling ladle into the four 
moulds in succession. Тһе dozzle tops were cut off, and 
after determination of density the ingote were sectioned 
for examination. The  macrostructure showed а 
considerable increase in crystal size with decrease in 
rate of cooling. Тһе structures were all of the same 
type, showing elongated crystals reaching nearly to the 
centre of the ingot, with & small number of equiaxed 
crystals at the centre. Central shrinkage cavities 
appeared to be absent, but close examination of the 
sand-cast ingot, which contained 2-75 per cent. voids, 
showed large numbers of fine pinholes in the interior 
of the crystal grains, enclosed between the dendritic 
branches. It was apparent from these results that 
tapered moulds were ineffective as regards elimination 
of interdendritic shrinkage cavities. Since, also, the 
method of solidifying from the bottom upwards might 
possibly have assisted the escape of gas from the 
solidifying metal, the course was adopted of employing 
parallel-walled moulds and regarding nitrogen-treated 
samples аз а standard gas-free alloy with which to 
compare the effect of the other gases. 'The known 
ability of nitrogen to expel dissolved gases from both 
copper and aluminium and its alloys, and the observa- 
tions of Bamford and Ballard, who found nitrogen to 
be neutral towards brass, provided evidence of the 

robable reliability of this method. Additional con- 

ation, however, was first obtained by experimenta 
with an alloy known to be affected by gas evolution on 
solidification. Тһе alloy selected was 5 per cent. tin- 
bronze, which has а freezing point and а range of 
solidification similar to those of 70:30 brass, and is 
а material in which unsoundness due to gas evolution 
is difficult to avoid. 

The parallel moulds used gave an ingot 6 in. in 
length and 1:5 in. in diameter. Cooling curves were 
taken of 70:30 brass ingots cast in these moulds in 
the same manner as for the tapered moulds. Details 
of the moulds selected giving a wide range of solidi- 
fication periods are included in Table II :— 


TABLE II. Experimental Parallel-Walled Moulds. 


5 Approximate 

Кеа Tempera- | Моша | Duration of 

; Mould Dressing. | Solidification 

| of Ingots. 
ер. С. Seconds 

Copper, thick walled 100 Soot 16 
Cast ігоп, thin walled 100 Soot 22 
Steel, calorised 800 Nil 145 
Dry sand 100 Nil 310 


А quantity of 25 lb. of the 5 per cent. tin-bronze 
was melted from virgin metals in а gas-fired injector 


furnace. At a temperature of 1250 deg. C., а steady | be 


stream of hydrogen was bubbled through for a period 
of half an hour as rapidly as possible, without ejecting 
metal from the crucible. Тһе metal was then trans- 
ferred to a bottom-pouring travelling ladle and poured 
at а temperature of 1190 deg. C. (superheat 150 deg. C.) 
into the four moulds. Density determinations on the 
whole ingots after cutting off the dozzle top gave the 
figures shown in Table III, the percentage voids being 


TABLE III.—Unsoundness of 5 per cent. Tin. Bronze 
Treated with Hydrogen. 


Relative Time of 
А ВЫ 9: Solidification of | Voida. 
lagot. 
жа p арыс оро 
Per cent. 
6 16 2:50 
7 29 2.95 
5 145 2-08 
8 310 9-70 


calculated from the value 8-925 for the maximum 
density of the alloy. This was obtained from a sample 
of 5 per cent. tin-bronze solidified in vacuo, and cold- 
rolled to 20 per cent. of its original thickness. Sub- 
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sequent annealing of this specimen did not affect its 
density value. 

The macrostructures af these ingots are interesting. 
In each case the crystals were mainly equiaxed, 
increasing in size with slower rates of cooling. Small 
blowholes were visible in all the ingots, mainly in the 
upper portion of the most quickly cooled bar, and 
distributed in large quantities throughout the sand-cast 
bar. А fresh melt of bronze was made in the same 
furnace, nitrogen bubbled through for 46 minutes, and 
the metal cast as before at 1190 deg. C. "These ingots 
were almost identical in soundness and structure with 
those recorded in Table III, the result suggesting that 
fresh furnace gases had been absorbed through the 
walls of the salamander crucible concurrently with 
the elimination of dissolved gases by the nitrogen 
stream. А further sample was, therefore, pre 
by melting in a carborundum-lined electric furnace, 
in which the metal was free from contamination by 
furnace gases. Nitrogen was bubbled through for 
1 hour and the metal cast as before at 1200 deg. C. 
Figures for the volume of cavities in these bars are 
recorded in Table IV :— 

TABLE IV.—Unsoundness of 5 per cent. Tin-Bronze 
after Nitrogen Treatment. 


Relative Time 


R.D. No of Solidification of Volds 
GGU Ingot. 
Per cent. 
65 16 1:93 
66 99 1:36 
67 145 1.82 
64 810 3.83 


Тһе macrostructures were almost identical with 
those of the previous series, with the exception that 
in this case no blowholes were visible. 'The difference 
between the unsoundness of gas-saturated and nitrogen- 
treated metal is most marked in the sand-cast ingots ; 
the more rapid speeds of cooling in the other three 
moulds, although giving & wide range of conditions, 
have approximately the same effect in governing un- 
soundness. It is probable that the unsoundness of 
the nitrogen-treated bars is attributable almost entirely 
to the minute shrinkage cavities which accompany an 
equiaxed structure in an alloy having & y range, 
and that the treatment with nitrogen in the eleotric 
furnace had been capable of eliminating or си 
to a pu large extent the gas content of the liqui 
metal. 

These experiments having established а method of 
comparing bronze saturated with gas with bronze 
probably gas-free, 70:30 brass was submitted to 
similar treatments. Тһе vapour pressure of 70:30 
brass is about 200 mm. at 1000 deg. C. and 760 mm. 
at 1140 deg. C., at which temperature there is a sudden 
increase in the amount of fume evolved. The solubility 
in water of gases inert towards the solvent is known to 
decrease with increasing vapour pressure of the solvent, 
becoming zero at the boiling point in many cases, and 
it appeared probable that the solubility of chemically 
inert gases in brass would decrease in & similar manner 
as the partial pressure of the zino approached atmo- 
врћепс pressure. Experiments were therefore carried 
out at the temperatures of melting and casting nor- 
mally employed, and, in addition, at as low a tempera- 
ture as possible consistent with the production of а 
satisfactory ingot. Since the difference in casting 
temperature of these two series made difficult the 
direct comparison of the results, a further series was 
made in which the metal. after treatment with gas 
at the low temperature, was heated until it fumed 
strongly and then cooled to the low casting temperature 
fore pouring. Тһе details of the three treatments 
are given below :— 

(a) Gas bubbled through at above 1100 deg. C. for 
20 minutes; metal transferred to ladle and cast at 
1100 deg. C. 

(b) Gas bubbled through at below 1050 deg. C. for 
20 minutes; metal transferred to ladle and cast at 
1000 deg. C. 

(c) Gas bubbled through at below 1050 deg. C. for 
20 minutes ; metal heated to 1140 deg. C. ; transferred 
to ladle and cast at 1000 deg. С. 


Brass Treated with Nitrogen.—The treatments were 
applied to brass melted in the electric furnace. Per- 
centage voids calculated from density determinations 
on each ingot are given in Table V. The maximum 
density figures from which percentage voids kin 
calculated are those given in a paper by the presen 
author and R. Genders.* АНУ 

The results indicate that the soundness of "e | 
cooled at the same speed is little affected by trea Eu 
the liquid metal with nitrogen under different as 
ditions. The ingots showed a similarity with those 
bronze previously made, in that the one cast 10 115 
was considerably more unsound than those cas 
JJ) KERN MPO га = 


* See ENGINEERING, vol. cxix, page 539 (1925). 
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metal moulds. The amount of unsoundness is similar | apparent between the two series are very little greater | gas. Continual movement of the delivery tube to a 
for all the threo treatments, and is most probably | than the variations between corresponding members of | large extent overcame this difficulty, and close observa- 


attributable to contraction cavities. the same series, and can therefore be considered to be | tions were made to ensure that 20 min. actual passage 
Brass. Treated with Hydrogen.—' The same methods | within the limits of experimental error. It is evident | of gas was obtained. In other respects, this series was 


TABLE V.—-UNSOUNDNESS OF CaSTINGS OF BRASS TREATED WITH NITROGEN. 


Voids. Per cent. 


Solidification 

R.D. No. СОС. Period (a) Treatment (b) Treatment, (с) As (5), but Heated 

Seconds. above 1,100 deg. С. 1,050 deg. C. Cast, |to 1,140 deg. C. before X verá 
Cast, 1,100 deg. C. | 1,000 deg. C. Copper, | Casting at 1,000 deg. | erase. 

Copper, 69-7 per cent. 69.8 per cent. C.Copper, 68 · 7 percent. 
46, 40, 50 vs £s at 16 0:38 0-34 0.45 0-39 
45, 41, 51 и 4% E 22 0-52 0.07 0-65 0-41 
44, 42, 52 Та T B 145 0:69 0.83 0:75 0:59 
t - 310 2.99 3.24 3.61 3.28 
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Solldifleat ion 

Period, seconds 16 22 145 310 

Voids, per cent. 0-19 0:39 0.26 3:54 
Fic. 6. Fic. 7. Fic. 8. Fio. 9. 


70:30 Brass, AFTER TREATMENT WITH Нуркобех, Cast АТ 1100 око. C. AND COOLED АТ 


DIFFERENT RATES. REDUCED BY ОмЕ-Тнінр IN REPRODUCTION. 


TABLE VI.—UNsoUNDNESS оғ INGOTS CAST FROM Brass TREATED WITH HYDROGEN. 
Voids. Per cent. 


R.D. No. GGU Боасе тор (а) Treatment (b) Treatment, (с) As (b). but. Heated 
| | Seconds above 1,100 deg. C. | 1,050 deg. C. Cast, | to 1,140 Фед. C. before | Average 
Tt Cast, 1,100 deg. С. | 1,000 deg. C. Copper, | Casting at 1,000 deg.C. Age: 
Copper, 69-2 per cent. 69-0 per cent. Copper, 69-2 per cent. 
26, 30, 36 16 0-19 0-26 | 0:15 0-20 
27, 31, 35 22 0-39 0-13 0-06 0-19 
28, 32, 34 145 0-26 0-05 0-24 0-18 
25, 29, 37 310 3-34 3.36 30 3-40 
TABLE VII.—UwsouNpxEss оғ INcors CAST FROM Brass TREATED WITH SULPHUR DIOXIDE. 
| Voids. Per cent. 
R.D. Хо. GGU ieee | (a) Treatment (ђ) Treatment, (c) As (b), but Heated 
. NO. Со ! above 1,100 deg. С. 1,050 deg. C. Cast, |to 1,140 deg. C. before Average 
' “| Cast, 1,100 deg. С. | 1,000 deg. C. Copper, Casting at 1.000 deg. С. - ‘ 
| | Copper, 71:4 percent. 68 · 8 рег cent. Copper, 70-9 per cent. 
= i 
77, 55, 74 | 16 | 0:81 | 0-62 А 0:39 0:61 
78, 56, 73 x o Ж 22 | 0-61 0-79 0-59 0.66 
76, 57, 75 M K к 145 | 0.76 1-90 0-70 1-12 
‹ 310 | 3:31 3:37 3.24 3:31 


‚ 54, - E -| 
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of treatment were applied to brass melted in a sala- |that the effect of treatment with hydrogen on the 

mander crucible in a gas-fired injector furnace. Values | soundness of the brass was negligible. 

for the volume of cavities in the ingots are given in| Brass Treated with Sulphur Dioxide. Treatments 

Table VI. with sulphur dioxide introduced a difficulty in that the 
Тһе unsoundness of the hydrogen-treated specimens | gas reacted with the metal to produce а mixture of 

was shown to be almost identical with that obtained | sulphides and oxides which choked the mouth of the 

in nitrogen.treated brass. Such variations as аге delivery tube and obstructed the smooth passage of the 


carriod out exactly as those with hydrogen, and the 
calculated percentages of voids are given in Table VII. 
While the more quickly cooled ingots of this series show 
increased unsoundness compared with hydrogen and 
nitrogen-treated brass, this cannot be attributed to gas 
evolution, since the sand-cast ingots in which the gas 
evolution would exert the most pronounced effect are 
no more unsound than those treated with nitrogen. 
According to C. А. Edwards.* sulphur dioxide 
dissolved in liquid copper is almost completely asso- 
ciated with formation of copper oxide and copper 
sulphide, which dissolve іп the metal, and, оп solidifi- 
cation, react to form suiphur dioxide. In the case of 
brass, the oxides and sulphides formed appear to be 
insoluble in the liquid alloy and float to the surface. 
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Fic. 14. UNETCHED ЗЕСТТОХ 70:30 Brass Іхаот, 
Cast AT 1000 рка. С. ім Нот STEEL Мосо 
AFTER TREATMENT WITH SULPHUR DIOXIDE 
SHOWING AREAS AND Епмз ок Non-METALLIC 


IncLusions. х 250. 


The higher affinity of zinc for oxygen and the insolu- 
bility of zinc oxide in brass (noted by Genders and 
Haughton, f and by Evans апа Richards]) would 
ensure an almost complete removal of the oxygen 
irom the metal, and subsequent analysis showed that 
the sulphur also was present only in very small amounts. 
This is in agreement with Genders and Haughton, who 
found that zinc sulphide added to brass passed entirely 
into the s'ag. Small amounts of non-metallic inclusions 
which facilitate the entrapping of air in the mould are 
therefore considered to be the cause of the unsoundness 
present in the chill-cast bara, the occurrence of maxi- 
mum unsoundness in the metal melted and cast at the 
lowest temperatures lending support to this view. 

Microscopic examination of the more quickly cooled 
ingots of this series showed considerable quantities of 
non-metallic inclusions, particularly in the most unsound 
of the ingots treated and cast at a low temperature 
(GGU 57). The inclusions were mainly in the form of 
small rounded areas of grey material, but in some cases 
occurred as films associated with rounded inclusions 
and slight unsoundness. Typical examples of these 
films in GGU 57 are shown in Fig. 14. Similar inclusions 
were found in smaller amounts in the nitrogen-treated 
samples, while ingots treated with hydrogen were free 
from films and showed only a small number of isolated 
rounded inclusions. 

Macrostructure of Gas-Treated Brass Ingots.—Ingots 
from all three series were examined. No variations 
were found between the corresponding ingots in the 
different series cast at the same temperature. Ingots 
cast at 1,100 deg. C. showed coarser structures and a 
greater proportion of columnar crystals than did those 
cast at 1,000 deg. С. Within each series of four ingots 
the variations in cooling speeds produced considerable 
variations in structure. А typical series is reproduced 


* Bull. Brit. N.-F. Metals Res. Assoc., No. 17, 1926. 


f Trans. Faraday Soc., vol. 20, page 124. (1924.) 
5 Jour. Inst. Metals, vol. 35, page 173. (1926.) 
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from the hydrogen-treated samples; Figs. 6 to 9 show 
the effect of varying speeds of cooling on ingots poured 
at 1,100 deg. C. The outer elongated crystals become 
very much coarser as the speed decreases, until in the 
sand-cast bars these crystals, though elongated at right 
angles to the cooling surface, are very wide and occupy 
the major portion of the section. In none of the ingots 
was there any evidence of the small, uniformly distri- 
buted spherical cavities generally produced in alloys by 
the evolution of gases during solidification. АП the 
ingots showed contraction cavities, characteristically 
confined to the central region. 

Conclusions.—It is concluded from the results that 
whatever the conditions of casting, 70 : 30 brass is not 
liable to unsoundness caused by gases. This may 
be explained by the fact that the vapour pressure of 
zinc in molten brass is very high, and probably precludes 
the solution of gas by the alloy. The spherical cavities 
of varying size and unequal distribution frequently 
found in brass ingots are attributed to the mechanical 
entrapping of gases within the mould. This view is 
supported by the fact that the use of low casting 
temperatures is followed by an increase in the number 
of spherical cavities, and that with very low casting 
temperatures large cavities of entrapped air can be 
produced. Тһе conclusions reached are opposed to 
that of Bamford and Ballard, which attributes the poor 
qualities of brass cast within 40 deg. C. of the liquidus 
of the alloy to dissolved gases. 16 has, moreover, been 
found that brass can safely be cast by special methods 
from only 30 deg. C. above Ше liquidus. Bamford and 
Ballard's view was based on the examination of ingots 
ast in moulds dressed with graphite and vaseline, and 
the cavities observed are considered to have been 
probably due to entrapped air or gases from the 
volatile dressing. The present work is confined to the 
directly practical aspect of the subject, and does not go 
further than to show that if appreciable amounts of 
gases are soluble in brass above its freezing point, the 
solubility in the solid state is sufficiently high to retain 
the gas and avoid the formation of blowholes. Con- 
sideration of the properties of molten brass suggests, 
however, that little, if any, gas is soluble in liquid brass 
of the compositions industrially employed. 


LAUNCH OF THE S. S. Совг-Совг."—Тће double- 
ended screw ferry steamer Curl-Curl, the second of two 
sister ships for the Port Jackson and Maney Steamship 
‘Company, Limited, was successfully launched from the 
yard of Messrs Napier and Miller, Limited, at Old Kil- 
patrick, on February 27 last. The vessel is intended for 
service between Sydney and Maney, and has accommo- 
dation for 2,000 passengers, She has a length of 220 ft., 
а breadth of 35 ft. 11 in., and a depth, to main deck, 
of 15 ft. 6in. The engines are of the Yarrow-Schlick- 
Twoedy balanced four-crank E. ue, rores type, and 
are being supplied by Meesrs. D. and W. Henderson and 
Company, Limited, of Glasgow. Тһе designed speed is 
17 knota. 


THE Xerar Book or SCIENTIFIC AND LEARNED 
ЗОСТЕТТЕЗ, 1927.—A conception of the considerable 
amount of scientific information which is made avail- 
able annually, may be obtained from а study of the 
Year Book of the Scientific and Learned Societies of Great 
Britain and Ireland for 1927, which work is now in its 
forty-fourth year of issue, and has just been published by 
Messrs. Charles Griffin and Company, Limited, 42, Drury- 
lane, London, W.C.2. Not only does the issue contain a 
complete list of all papers read and contributions sub- 
mitted during the period, but, in addition, full particulars 
are included regarding the membership, fees and consti- 
tution of the various institutions and other bodies. АП 
the fundamental branches of scientific research are 
covered, and the book constitutes а valuable source of 
information; and the price remains at 189. as last year. 


COLLIERY Үкав Book, 1928.— The Louis Cassier 
Company, Limited, 22, Henrietta-street, Covent-garden, 
London, W.C.2, have recently published the sixth annual 
issue of the Colliery Year Book and Coal Trades Directory. 
The necessary alterations have been incorporated in the 
present issue in connection with the amalgamation and 
changes in the ownership of collieries, which have taken 
place during the past year, but no special new features 
have been added, and the book, as before, is divided into 
a number of main parte. The first of these sections 
consists of a directory of all officials connected with the 
industry, in Government Departments, mining institutes 
and associations, trade unions, &c. Тһе second section 18 
termed the Colliery Section, and contains an alphabetical 
list of colliery owners, with their mines, names of 
directors and officials, &c., а mines index. mines regula- 
tions, and concludes with some useful notes on blasting. 
Theu follow a number of articles amongst which “Тһе 
Coal Problems of 1928," by Mr. W. A. Lee, C.B.E., and 
“ Electrical Development Relating to Coal Mines," by 
Mr. L. H. Davison, may be specially mentioned. Тһе 
inost noteworthy section of the volume is the fourth, 
which contains a large number of statistical tables and 
diagrams, covering every side of the industry. The issue 
concludes with alphabetical lists of blast furnaces, coke 
makers, gas works in Great Britain, and a coal trades' 
directory giving useful data regarding coal trade and 
colliery associations, inland colliery owners, coal exporters 
and shippers. colliery agents, «с. The book is priced 
at I“. 18. nct. 


| HACK-SAW FOR SHEET METALS, «с. 


WE have recently had an opportunity of testing 
the novel form of saw illustrated by the accompanying 
figure. The saw is designed for making straight cuts 
across any width of material, a task which its stiff 
triangular blade renders an easy matter. As will 
be seen from the figure, the frame consists of а strip of 
steel bent into an acute angle, its shorter arm being 
fitted with a pistol-grip wooden handle. Тһе blade is 
secured to the frame by set screws, and by keeping 
the cutting edge at a very acute angle to the material, 


cuts of any length may be made, an operation admit- 
tedly impossible with an ordinary hack-saw. At the 
same time the saw can be used in most makes of hack- 
saw frame with pistol grip, and the blade is then made, 
whilst retaining its triangular form, with suitable ends 
for clamping in such a frame. Ав regards the teeth, 
three types of blade are manufactured, for cutting 
sheet metal. asbestos sheeting, vulcanite or ebonite 
respectively. It is known as the Enox sheet saw, and is 
put on the market by Messrs. Fry's (London), Limited, 
24.20, Water-lane, E.C.4. 


TRANSMISSION OF SOUND THROUGH 
BUILDING MATERIALS. 


Іх а recent report of the United States Bureau of 
Standards (Scientific Paper No. 552, by V. L. Chrisler), 
attention is drawn to the distinction to be made between 
sound energy on the physical scale and on the ear 
scale. The ear fails to keep pace with increase of 
the energy of а sound wave. Оп the physical scale 
the ratio of the sound energy incident upon а partition 
to the energy transmitted by it is called the reduction 
factor; the logarithm of this ratio is à measure of the 
insulating property of the partition on the ear scale. 
Thus, а panel with а reduction factor of 1,000, transmits 
only vəs of the incident sound, and its insulating 
value on the ear scale is 3 (log 1000 = 3). Theeffective- 
ness of a panel with а given reduction factor is а 
relative matter. Wall openings, moreover, such as 
doors and windows, diminish the insulating value of 
the walls to а very considerable extent. When there 
are no holes or cracks in а wall, the wall can only 
transmit sound by yielding to the oscillating air pressure 
and by vibrating with it. А partition or panel thus 
behaves like а diaphragm held at the edges ; the stiffer 
and heavier the wall, the better will be its insulating 
properties. In a compound wall, consisting of frames 
and panels with intervening air spaces, the panel facing 
the source of sound will vibrate directly ; the second, ог 
back panel will—apart from the vibrations of the whole 
system—be excited only by the vibrations of the air 
in the dead space. Тһе transmission of sound will be 
weak, because the energy falling on the second рапе! is 
much smaller than that acting on the first. А rigid 
cross connection would make the two panels move 
together, and the filling of the air space with sawdust, 
slag and heat insulating material may have the same 
undesirable effect, if the material be packed too tightly, 
and will, in general, be of doubtful value. Good heat 
insulators are not necessarily good sound insulators. 
The new experiments discussed in the paper mentioned 
were made with walls of brick, tiles, &c., and with cross- 
bars consisting of three pieces of wood, 7 ft. by 1} in. by 
3} in., fixed parallel with each other, 17 in. apart, divid- 
ing the frame into four compartments, into which pads 
of hair felt, single-ply quilts, Celotex and other materials 
were introduced. It was observed that sound waves of 
low frequency were transmitted by double walls almost 
as well as by single walls, and that the introduction of 
the pads generally made little difference, the trans- 
mission being essentially through the corner supports. 


TRIAL TRIP OF THE S. S. BEAVERRHILL. Successful 
trials were carried out recently о the twin-screw steamer 
Beaverhill, which was built by Меввгв. Barclay, Curle 
and Company, Limited, for the Canadian Pacific Railway 
Company's service between London &nd Montreal. 'The 
vessel is in every way similar to hersister ship, the Beaver- 
ford. which was also constructed by Messrs. Barclay, 
Curle and Company, Limited, and was described in 
ENGINEERING, on page 185 ante. 
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CATALOGUES. 


Fuse Wires.—A list of fuse wires in aluminium, copper, 
lead, tin and special alloy for nominal fusing currents 
ranging from 2 to 300 amperes, is to hand from Messrs. 
British Insulated Cables, Limited, Prescot, Lancs. 


Air-Compressors.—A leaf catalogue describing their air 
compressors for underground work in coal mines is to 
hand from Messrs. Reavell and Company, Limited, 
Ipswich. The four standard sizes are made in capacities 
of 100, 200, 300, 400 cub. ft. of air per minute. 


Constructional Steel.—A catalogue of solid steel 
columns for building construction, is to hand from 
Moreland, Hayne and Company, Limited, 
80, Goswell.road, London, E. C. J. The standard list 
of diameters ranges by half inches from 2} in. to 15 in. 
Bases and cap pieces are shown and also connections 
for joists. Notes on foundations and safe-load tables 
for columns and joists are given. 


Furnace Electrodes.-—A list of graphite electrodes for 
electric furnaces, with tables of dimensions and capacities, 
and an explanation justifying the higher cost, as com. 
pared with amorphous carbon electrodes, is to hand from 
the Electrical Equipment and Carbon Company, Limited, 
109, New Oxford-street, London, W.C.1, who are agents 
for the makers of the electrodes, Messrs. Gebrüder 
Siemens and Company, Berlin-Lichtenburg. 


Foundry Machines.—The Universal] System of Machine 
Moulding and Machinery Company, Limited, 97, Queen 
Victoria-street, London, E.C.4, whose works are at 
Choisy-le-Roi, near Paris, have issued a catalogue of 
machines for moulding, pattern plate and stripper plate 
making, corebox making, &c., covering & very large 
branch of foundry work. Many examples of the 
castings produced are illustrated, as well as the machines 
themselves. 


Roadmaking and Quarry Machinery.—Messrs. Stothert 
and Pitt, Limited, Bath, have issued a revised edition 
of their catalogue of roadinaking and quarry plant. The 
road machinery includes dryers, mixers, and machines 
for preparing tar and bituminous macadam and asphalte, 
in a variety of types and capacities. The quarry plant 
includes elevators, hoppers, conveyors and screens. This 
firm designs and makes complete equipments to suit any 
given output or local conditions, and also supplies separate 
machines. 


Concrete Mixer.—The Marshall- Benson portable con- 
crete mixer is of the tilting type, and is designed so that 
it can easily be arranged for discharge either from the 
end ог Ше side. Itis equipped, as required, with hoisting 
winch, distributing boom and bucket, or gantry with 
trolley tipping. It is made by Messrs. Marshall, Sons and 
Company, Limited, Gainsborough in four standard sizes 
with capacities of 3, 6, 9 and 14 cub. ft. of mixed material; 
45 batches can be mixed per hour. Stationary equip- 
ments for larger scale work are also made. 


Electrical Machinery.—A batch of leaf catalogues re- 
ceived from the Westinghouse Electric and Manufactur- 
ing Company, East Pittsburgh, Pa., U.S.A., deal with 

ata of electric locomotives built for heavy freight ser- 
vice; turbo-generatoras; synchronous motor-generators 
for mining and industrial plante ; direct-current gene- 
rators; high-speed synchronous motors; automatic 
electric melting pots: air heaters; motor-starters ; 
domestic cooking appliances; and an electric snow melter 
for keeping the moving parte of railway pointe free from 
snow and ice. 


Heavy Machine Tools.—A full range of the heaviest 
machine tools for planing, turning, boring, milling, grind- 
ing, drilling, slotting, shearing, punching, bending, and 
straightening, is shown іп the catalogue issued by 
Messrs. Joshua Buckton and Company, Limited, Meadow- 
road, Leeds. These tools are made to deal with the 
largest turbine or mill work, and are equipped with time- 
saving devices such as multiple-tool holders, and ample 
changes of feeds and speeds, &c. А considerable range of 
testing machines is also shown. Many of the machines 
are of exceptional interest, 

Typewriting Telegraph.—The Morkrum Kleinschmidt 
teletype is fully explained, and various models of the 
instrument illustrated in a catalogue issued by Messrs. 
Standard Telephones and Cables, Limited, Connaught 
House, Aldwych, London, W.C.2. The instrument 18 
operated by manipulating a keyboard similar to that 
of an ordinary typewriter and produces a typed copy 
of the message at the sending end and also transmits 1 
to one or more receivers at any distance. The receiving 
instruments produce typewritten copies of the message 
on either ribbons or sheets. 


= 


DIRECTORY OF CONTRACTORS AND PUBLIC WORKS 
ANNUAL, 1928. The 39th annual issue of the Directory 
of Contractors has recently been published Бу Mesers. 
Wightman and Company, Limited, 104, Regency street. 
London, S. W. I. The object of this work, to which 15 
continually being added new matter, із to provide 8 
andy reference for the civil engineering contractor. 
As in previous issues, the data have been divided into 
a considerable number of sections each dealing with a 
particular branch of the subject, such as the various 
Government Departments; the civil engineering, piu 
tract апа purchase departments of the Admiralty ; the 
Air Ministry ; railway, dock, harbour, pier and bridge 
contractors; reinforced concrete contractors ; road Wes 
drainage contractors. Other complete alphabetical lis | 
are included of city and borough surveyors ; builders ; 
architects, ес. There are still further sections dealing 
with the Thames Conservancy, the Port of London 
Authority, the London County Council, H.M. Office o 
Works, Ke. The price of the volume is 17s. 6d. net. 
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THE TRENTON CHANNEL STATION 
OF THE DETROIT EDISON COMPANY. 


(Continued from page 344.) 
Соль UNLOADING ABRANGEMENTS. 

Leavine for the moment the screen house, it will 
be convenient to deal with the coal-handling arrange- 
ments first. Coal is usually received in hopper or 
drop-bottom cars of 50 tons capacity. АП coal cars 
received from the sidings are passed over a weigh- 
bridge on the south side of the unloading house, 
being taken to this on a track between the screen- 
house and the unloading house. If the coal is 
required for storage only, after weighing it is 
returned along this road and switched off to one 
of the storage pile tracks, where, as stated, it is 
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used at Trenton Channel comes mostly from 
Kentucky or West Virginia, where the winter 
conditions are often severe in the mountains. At 
first, on coming out of the mines, the coal will 
thaw any snow which may fall on the cars, while 
in transit wet weather may be encountered on the 
lower levels. Travelling north to Trenton Channel 
where the temperature is at times 15 deg. below 
zero Е. in most winters, freezing of the load follows. 
The actual state on delivery at the plant will vary 
with the conditions en route. If snow has frozen 
and thawed intermittently, a top crust only may 
be frozen. If rain has failed to drain off, the 
bottom part of the load may be frozen solid. The 
worst cases occur when cars have to be cut out of 
a train for defects. This involves delays in yards, 
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unloaded by crane and grab. If it is required in 
the plant at once, the car or rake of cars is run into 
the unloading house, where there are two tracks over 
reinforced concrete hoppers. The coal unloading 
building is 120 ft. long by 58 ft. wide. 
are two hoppers below the floor, measuring 
each 43 ft. long by 35 ft. 2 in. across, extending 
across beneath both tracks as shown in Figs. 11 
to 13. Four cars can be unloaded at a time. 
The hoppers extend into a basement with floor level 
30 ft. below track level, and the two mouths of each 
feed on to apron conveyors passing up to 
two coal breakers. The most interesting feature of 
the unloading house is the unloading machine, а 
development of an appliance originally used at the 
company's Delray station. This is illustrated іп 
- 14 to 16, on page 370, and in Fig. 17, 
оп page 371, which shows the interior of the un- 
house. Coal received in winter is often 
frozen so that it will not clear of itself. The coal 
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with the possibility of repeated thawing and freezing 
80 that the load may ultimately be frozen through. 
То meet these conditions, and always for use with 
drop-bottom cars, which have long flats аб each 
end, an unloading machine constructed by the 
Brown Hoisting Machinery Company, Cleveland, 
is employed, running on an overhead track or 
gantry inside the building. Only one such machine 
is installed and this is over the track nearest the 
coal preparation house. It runs on tracks 15 ft. 10 in. 
apart cr. to cr. and travels lengthways down the 
building above the cars. It is provided with four 
rams, two of which are fitted with large spuds, 
2 ft. 11 in. wide, which act as scrapers. 

When а саг is to be unloaded it is spotted over 
one of the hoppers and braked. The unloader 
then moves till the scraper spuds are over the car 
near one end, and the spuds are lowered till they dip 
well into the coal. The unloader then travels in the 
direction of the car centre, scraping the coal towards 
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the bottom door ог hopper outlets. The two other 
rams are fitted with spud points attached to Goubert 
air hammers. If the coal 18 frozen hard, these spuds 
are employed to break it up before the scrapers 
come into play. As will be realised from the 
above, the hammer spuds may at times have to 
work through the whole mass, to break up a bottom 
layer. All the spuds are housed in rectangular 
rams, each fitted with four corner rails working 
between pairs of guide rollers in the frame] of the 
unloader. 'The rams are fitted at the top with 
sheaves corresponding with ршеув on ап upper 
frame. Hoisting ropes pass over the ram pulleys 
and head sheaves, and then run down to 20 h.p. 
motors on the main frame. There are six motors in 
all; four are hoisting motors (one for each ram), 
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and two trevelling motors for the unloader. The 
motors are all similar, and work on 220-volt 3-phase 
25-cycle supply. Тһе rams have a hoisting speed of 
45 ft. per minute,the motors being geared down for 
this by double reduction. The hoisting motors 
are arranged right and left-handed with the winding 
drums towards the centre line of the machines. 
The travelling motors are placed one at each end 
of the machine, which runs on four 24-in. wheels 
and has a wheelbase of 19 ft., and overall length of 
34 ft. The travelling motion is provided through 
treble reduction gearing, giving a speed of 70 ft. 
per minute. The split gear on each axle has a 
pitch diameter of 35-2 in. Close to the carrying 
wheels are small safety wheels fitted on stub axles. 
The position of these may be seen in Figs. 15 and 16. 
The spuds can be raised as high as 16 ft. clear of the 
track, and lowered to within 2 ft. of the rails. The 
machine runs on rails at a level of 20 ft. 7 in. above 
the car track level, and the hoisting frame extends 
15 ft. 94 in. upwards from its rail level. Current is 
taken from conductors alongside the upper part of 
the hoisting frame, as shown in Fig. 14, while com- 
pressed air at 80 Ib. pressure for the hammer points 
is brought to the machine by a flexible pipe running 
on trolleys, as shown best in Fig. 15. This pipe is 
brought to the hoisting frame and then down to the 
machine deck. It then runs out towards one end of 
the main frame where it bifurcates, the two branches 
being reversed and carried back to the two hammer 
rams. The maximum wheel load is about 37,000 Ib., 
and the scraping force at each scraping spud point is 
about 3,500 Ib. The spuds are used for spotting cars 
correctly over the hoppers, and moving empties out of 
the way. It may be added that the unloading house 
is piped for steam in case it should be necessary to 
thaw out coal if the unloader hammers are unable 
to break it up, as, for instance, when as described 
above a car has been considerably delayed in transit, 
and arrives frozen through. 

From the hoppers under the unloading house, 
the coal is fed to four apron conveyors, 42 in. wide, 
driven by 25 h.p. motors, and inclined at an angle 
of 30 deg. These have a speed of 24 ft. per minute 
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and а capacity each of 160 tons рег hour. The coal 
is taken by these, as shown in Fig. 8, page 344, ante, 
into the coal preparation building, and is delivered 
into hoppers feeding two Bradford ooal breakers, 
each of a capacity of 320 tons per hour. 


(To be continued.) 
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The Fatigue of Metals. H. F. Moore and J. B. KoMMERS, 
London: McGraw-Hill Publishing Company, Limited. 
· (Price 208. net.] 
Оутха to the increasing number of machines and 
constructions the members of which are exposed 
to repeated stress, this subject is daily becoming 
more important. This importance is still fur- 
ther augmented by the marked tendency towards 
greater frequency in modern machines. The sudden 
“fatigue” failure of a ductile material, originat- 
ing from severe localised stress and spreading 
progressively through the loaded section, without 
deformation, is, unfortunately, only too familiar. 
* Crystallised " ог “ fatigued " was, at one time, 
used to describe this type of failure, and with this 
delightfully nebulous solution the matter ended. 
Microscopic examination showed, at an early date, 
that the crystalline structure exhibited by fatigue 
fractures was not due to the application of repeated 
stresses, but was the inherent state of the material. 
The slow advance made in the investigation of 
the resistance of materials to alternating loads 
may seem surprising, but that is largely accounted 
for by the lack of suitable and convenient apparatus. 
Теніз took weeks or months, and machines were 
of many types and did not give concordant resulta. 
Had progress been more rapid, the present classifi- 
cation of steels might conceivably have been 
different, based rather on endurance strength than 
on tensile strength, ductility and resistance to 
fracture in notched.bar tests, which are now the 
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criteria. To-day, the conditions are much better. 
Machines for dynamically testing endurance under 
axial tension- compression, bending and torsion 
are available, and tests require only a comparatively 
short time. Over thirty machines of one type are 
known to be in use in works laboratories. Another 
hopeful sign is the rapidly increasing literature on 
the subject. The authors of the present book 
summarise the more important experimental facts, 
describe the principal testing machines, and discuss 
the present theories. 

The historical survey dealing with the work of 
Wohler, Bauschinger, Bairstow, Ewing, Ковепраш 
and Humírey is clearly written. From recent 
characteristic results of fatigue testing, these 
authors believe that the assumption, the existence 
of ап endurance limit, seems reasonably sound 
in the case of all ferrous and most probably of 
non-ferrous materials also. Тһеу find it possible 
to make & close estimate of this limit from tests 
run to not more than 106 cycles. Valuable tabulated 
results of chemical analyses, mechanical properties, 
treatment and endurance limit of & very large 
number of engineering materials are given. А 
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relation appears to exist between the endurance 
limit in reversed bending and the tensile strength. 
The authors suggest that this relation is one-half. 
Tests made under repeated cycles of axial tension 
and compression are far more difficult to carry out. 
Neither machines nor frequencies are standa 

to the same extent. The ratio of the endurance 
limit thus obtained to that for reversed bending 
is 0-7 to 1-0. The figure suggested for endurance 
in shear is 55 per cent. of that for tension-compres- 
sion loading. Mailänder considers the endurance 
limit under reversed flexure for worked steels to be 
approximately 0-47 the tensile strength, ог 0-28 
the total of tensile + yield with a variation 0! 
1- 20 per cent., the ratio being too low for mild 
steels and too high for higher tensile materials. 
He gives very much the above ratios for the various 
types of loading. Reference is made to impact 
endurance tests. The curves shown are similar 
to those obtained from reversed flexure. It has 
been shown elsewhere that, for a given strength 
of blow, the number of blows to fracture appear 


to increase with the yield point. Тһе effec? А 
various treatments on the endurance limit 
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| Deslandres that the frequencies in hp the Баған 
| Spectra (emission and abeorption) of certain ele- 

THE TRENTON CHANNEL STATION, DETROIT. VV acid сы 

ipis frequency which, expressed in wave-numbers, 
(от DRC prions aee Васе ва) dis valo. 1,062 . 5. He still dwells on this relation- 
ship, which has been much criticised, though he 
admits that the apparent necessity of accepting 
fractional values of this fundamental frequency is 
unsatisfactory. 

As regards the relative intensities of the com- 
pound lines of multiplets, Professor Baly asked 
Professor Ornstein to describe and to discuss the 
methods of investigation and the interpretation of 
the results obtained by Professor Ornstein and his 
colleagues at Utrecht. Тһе beginning of this special 
contribution, which is, of course, very welcome, is 
clearly indicated, but one does not know where 
Professor Baly himself takes up the pen again. Тһе 
difficulty for the reader in most modern books of this 
kind is that they are overladen with detail. The 
transition stage in the science of radiation is not 
tempting for concise summaries. 


MARCH 30, 1928.) 


Aeroplane Design. Aerodynamics. By Е. P. WARNER. 

London: McGraw-Hill Гиза НЕ Company, Limited, 

6 and 8, Bouverie-street, E.C.4. [Price Ц. 178. 64. net.] 
THE present is, for aeronautics, a transitional period 
of importance. The pioneers who brought the science 
of flight into being and who fostered it through its 
empirical stage, are, one by one, dropping out of the 
гасе. А new generation, largely recruited to 
flying during the war, is gradually assuming respon- 
sibility for the direction of aeronautical progress. 
For new men, new methods are required. Тһе sum 
of men's speculations on flight before the opening 
of the twentieth century was easily surveyed and 
sifted, and the early aeronauta, starting from 
scratch, were able without difficulty to keep 
abreast of the speculation and progress made by 
their fellow workers. The volume of data which 
has now accumulated, however, has grown to such 
enormous proportions that a student approaching 
the subject may well fail to grasp the strands of 
theory that knit the fabric of the science together. 
Mr. Warner has performed a very useful task in 
giving this material coherent and abbreviated form 
for the benefit of the student possessing a fair 
grounding in mathematics. The work is not 
highly technical, and it treats aerodynamical pro- 
blems from the strictly practical point of view of 
design. 

The opening chapters discuss the simple aerofoil. 
An interesting summary is given of the evolution of 
modern wing sections, and mention is made of a 
few freak sections, such as the Constantin leading 
edge and the multi-camber aerofoil. An interesting 
chapter summarises the means suggested for 
enabling changes to be made in lift and minimum 
speed by variations in the area, camber and structure 
of the wing, the Handley Page slotted wing receiving, 
of course, detailed description. 

The rest of the book deals with the aeroplane 
structure as a whole, and Part II opens with a 
discussion of air resistance. The effeots on аего- 
dynamic efficiency of the various projecting irregu- 
larities from the pure streamline form, which are 
made necessary by modern constructional practice, 
are well illustrated by wind-tunnel tests of represen- 
tativefuselages. Of one such, Mr. Warner records: 
With the cylinder heads in the air-cooled engine 
removed and the holes where they had projected 
closed, and with the cockpit also faired over, the 
coefficient of resistance was only 0-00032, just under 
one-quarter of the figure for the complete body. 
The removal of the fairing from the cockpit and 
the insertion of а model of the upper part of the 
pilot’s body increased the coefficient to 0-000652, 
and the remainder of the complete coefficient, 
amounting to more than 60 per cent. of the total 
value, appeared when the engine cylinders were 
placed on the model. This emphasises the import- 
ance of the fact . . . that any breaking down 
of the smooth air-flow near the nose of the body is 
likely to be disastrous. Since airplane fuselages 
have almost always to be designed to accommodate 
an engine in their forward end, and frequently a 
radiator and other accessories as well, they must be 
made very blunt, and their resistances therefore 
seem startlingly high by comparison with those of 
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timber, cement and concrete. There is an excellent 
bibliography ; also name and subject indexes. 


discussed. It now seems well established that 
case-hardening (cementation or nitration) quite 
definitely raises the endurance limit. Cold-working |- 
appears to give a similar result; also such heat 
treatments as would increase the tensile strength. 

Accelerated tests do not receive much atten- 
tion, yet rise in temperature, energy consumption 
and deflection methods show promise of service, 
especially in preliminary determinations. Data 
on the influences of notches, corners, surface finish 
and corrosion are given in the chapter on the 
effecta of various factors on the endurance limit ; 
the results quoted show that the influence of these 
so-called imposed defects, although very consider- 
able, is пој so serious as would be expected from 
the theory of elasticity. The formule and diagrams 
Proposed for indicating the effect of range of 
stress on the endurance limit are given and 
criticised. Тһе authors regard the modified 
Johnson-Goodman formula as the safest and most 
convenient. | 

Fatigue in service, periodic examination, and 
principles for the design of members exposed to 
Tepeated stress form the subjects of a well. 
illustrated chapter. Several theories of failure 
under repeated stress are considered. The authors 
Incline towards the internal-flaw hypothesis, sup- 
Port being found in the fact that imposed 
defects do not give rise to the full calculated 
Tesalt. This seems hardly satisfying, although it 
may be admitted that the first failure or crack 
осеща in ап overstressed nucleus, the over- 
stressing being perhaps due to the presence of 
defects, or the opening up resulting from the effects 
of complex tensile stresses. Confirmation or contra- 
diction will doubtless be forthcoming as the result 
of the very large number of tests now being carried 
out all over the world. Work in progress on cohesion 
will probably also be relevant. Two brief chapters 
summarise the data available on the fatigue of 


Spectroscopy. By Professor E. C. С. Baty, M. Sc., F.R.S. 
Third Edition. Vol. ПІ. London: Longmans, Green 
and Company, Limited, [Price 22s. ба. net.] 

WrrH the third volume of his book on spectroscopy, 

which has quickly followed the second volume, 

Professor Baly has entered upon more theoretical 

ground than in his first two volumes, which were 

largely experimental and descriptive of methods of 
investigation. He himself characterises the contente 
of this volume as a discussion of those developments 
in spectroscopy which were the more immediate 
results of Bohr's theory. Our views have been so en- 
tirely remodelled within the last fifteen years by the 
work of Bohr, Sommerfeld, Back and others, to 
whom Professor Baly expresses his particular 
indebtedness, that one might have expected а 
presentation of the subject on other than historical 
lines. But the first of his four chapters, on series 
lines in spectra, which occupies three hundred 
out of a total of 532 pages (including the two 
indexes). opens with Balmer, Rydberg, Runge and 
Paschen, as older books did. and that also remains 
after all perhaps the easiest way of approaching 
modern conceptions and of dealing with researches, 
in which the principal, diffuse. &c., series and singlets 
and multiplets figure as before. Thespace allowance, 
however, seems somewhat incongruous. The second 
chapter on the Zeeman effect is allowed а hundred 
pages and the last two chapters, on the Stark 
effect and on emission band spectra, are given fifty 
pages each. Fluorescence and phosphorescence had 
already been discussed in volume II, which also 
contained a general chapter on the nature of 
spectra. Band spectra, however, do not appear to 
receive the full consideration which their recent 
developments demand. In former books and papers, 
Professor Baly has advocated the suggestion of 
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really low-resistance forms. Although the addition 
of the windshield increased the resistance in the 
test just mentioned, it does not always do so. 
Fuselage No. 2 . . with a windshield added, 


not only had 8 per cent. less resistance than with. 


the windshield removed, but actually a trifle less 
than with the windshield off and the cockpits cleared 
of the models of the men’s heads which were in 
place during the test with the windshield.” 

In considering the undercarriage in relation to the 
problem of reducing air resistance, the author 
estimates that “а 36 in. by 8 in. wheel, а size 
commonly used for airplanes weighing 5,000 lb., 
would have a resistance of approximately 36 lb. at 
100 m.p.h. if unfaired and of symmetrical shape, 
and about 48 lb. with the hub dissymmetrically 
placed. Converting the higher of these figures, in 
turn, into horse-power, 48 Ib. resistance at 100 miles 
per hour is equivalent to a consumption of 13 h.p. 
To drive two such wheels through the air at that 
speed would use up a considerable fraction, 
certainly over 7 per cent., of the engine power likely 
to be available on such an airplane.” By adding a 
fairing consisting simply of discs of fabric, however, 
the 26 h.p. allocated to the propulsion through the 
air at 100 miles per hour of two such wheels can be 
reduced to 9 h.p. One would have expected that 
rather more attention would have been given to the 
effect on air resistance of the radiator of a water- 
cooled engine, while the resistance set up by the 
greater area of the air-cooled engine received only 
incidental mention. 

The third section, accounting for almost half the 
book, deals with stability and control which, the 
author rightly states, is the branch of aeronautics 
least amenable to exact mathematical treatment 
and the most difficult to dissociate from the opinions, 
prejudices and individual skill of the pilot. The 
long chapter on Controls and Controllability " is a 
very complete guide to the innumerable devices 
with the aid of which, it is claimed, the aeroplane 
designer can increase the pilot’s command over his 
machine in all conditions, and through a greater 
range of speed. We noticed in this section, how- 
ever, no reference to the possibilities of gyroscopic 
rudder and aileron control. 

Mr. Warner’s book should become recognised as 
one of the most reliable and comprehensive text- 
books for the intermediate student, while it will be 
read with interest by those with experience in the 
design of aircraft who value perspective as much as 
specialised knowledge. It is written in an admir- 
ably clear and readable style, differences in American 
British and Continental nomenclature have been 
pointed out to avoid a source of confusion common to 
technical works, and the printing, illustration, 
complete indexing and logical arrangement of the 
work are also to be commended. 


The Higher Coal-Tar Hydrocarbons. By ARTHUR ERNEST 
Еуквевт, D.Sc., Ph.D., F. L. C. London: Longmans, 
Green and Company, Limited. (Price 18s. net.] 

GLaxcmo at the seven pages of the name index of 
this very useful volume of 334 pages, the reader 
might feel inclined to question Dr. Everest’s state- 
ment that the higher hydrocarbons have rather been 
neglected in compilations. But many of the names 
indicate original investigators and discoverers of 
compounds, which so far mainly interest the theore- 
tical chemist and the specialist. As chief chemist 
to Messrs. W. Leitch and Company, of Hudders- 
field, manufacturers of coal-tar intermediates, dyes 
and explosives, Dr. Everest, known as joint author 
with Professor A. G. Perkin, of Natural Organic 
Colouring Matters, was naturally attracted by the 
possibilities of these higher hydrocarbons and their 
numerous derivatives, especially their promising 
oxygen compounds of the quinone type. So far, 
however, only the acetonaphthenes have yielded 
products of commercial value. 

The higher hydrocarbons of coal tar are built up, 
either of two benzene hexagons or rings, each with 
six carbons united by a five-carbon ring, or of 
more than three benzene or other rings. Anthra- 
cene, though containing three benzene rings, 18 not 
classed with the higher hydrocarbons. Known 
for nearly a hundred years, anthracene has an 
extensive literature of its own, and anthraquinone, 
now also manufactured synthetically, has become 


an important material in the dye industry. But 
commercial anthracene can hardly be called fairly 
pure yet, and many of the higher hydrocarbons, the 
preparation and properties of which Dr. Everest 
ably describes, are not even now commercially 
obtainable. He classifies them in the groups: 
acenaphthene, fluorene, phenanthrene, and a small 
group of miscellaneous, highly complex compounds 
comprising benzerythrene, crackene, &с. In the 
difficult task of compiling this valuable book 
of reference, Dr. Everest was confronted with the 
nomenclature trouble, rarely absent in organic 
chemistry. The several rings making up the mole- 
cules may be joined in various ways. In the 
simple benzene hexagon, the corners are marked 
by the numbers 1 to 6. The discoverer of а new 
multiple-ring compound names and numbers it 
according to his view of the constitution; a sub- 
sequent investigator may suggest a different con- 
struction, and hence a different nomenclature and 
mode of numbering. 'The matter has been taken 
up by the International Nomenclature Committee, 
and Dr. Everest follows this committee, giving, in 
doubtful cases, the several versions. 


THE QUANTUM AND RELATIVITY 
THEORIES OF LIGHT. 


In opening his discourse on “‘ The Quantum and 
Relativity Theories of Light" at the Royal Insti- 
tution on March 16, Professor E. T. Whittaker, 
F.R.S., of Edinburgh, stated that, at the end of the 
nineteenth century, the classical theory of light, 
created by Fresnel in 1816 to 1823 and trans- 
formed into an electromagnetic theory by Maxwell 
in 1861-1862, was believed to be capable of account- 
ing for all optical phenomena. In December, 1900, 
however, Planck showed that the laws of radiation 
could only be explained by a discontinuous emission 
and absorption of light in quanta. Then the 
difficulties of the classical theory began to accumu- 
late, first in connection with the photo-electric 
effect. 

On Bohr’s theory of emission spectra of 1913-1914, 
the spectrum lines represented vibrations more or 
less similar to the sound vibrations of a string, 
which gave a fundamental note as well as overtones. 
Bohr suggested that the atom could exist in а certain 
restricted number of stationary states, during which 
the electrons continued to revolve without radiating, 
and that the electrons would only radiate when 
excited on returning from one of the stationary 
states to another, the energy released being emitted 
in radiation. 

If Bohr's model atom conception were right, the 
electro-magnetic theory required modification. How 
the conflict between the electromagnetic and the 
quantum theories had been bridged over by the 
doctrine of wave mechanics had recently been ех- 
plained by Prof, Schródinger himself, in the Royal 
Institution. On this doctrine, Professor Whittaker 
indicated the stationary states of the old quan- 
tum theory corresponded to normal solutions of 
Schródinger's wave equations. In а normal solu- 
tion, the electric moment of the electron did not 
vary with time, and there was no reason for the 
emission of radiation as long as the moment 
remained constant. When, however, the state of 
the atom was represented by а super-position 
of two normal solutions, the electric moment 
did vary, and radiations were emitted. It had 
further been demonstrated by G. P. Thomson, of 
Aberdeen and C. Davisson and L. H. Germer, of 
New York, that a beam of electrons was diffracted, 
&c., like à beam of X-rays, and theequivalent wave- 
lengths of the electron beam turned out to be in 
agreement with the ; / mv values of wave mechanics. 

Thus, one great discrepancy had been removed, 
but the difficulty of the photo-electric effect re- 
mained. When а ray of light of feeble intensity, 
but of high frequency, fell on а substance, an elec- 
tron was emitted, sometimes apparently with an 
unaccountably large amount of energy. That 
problem could be approached on the principle of 
relativity and on the wave theory of matter, 
first announced a few years ago by L. de Broglie. 
In the old days, electricity and magnetism had 
stood apart from other physics. Faraday had 
attempted in vain to find a connection between 
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gravity and electricity; experimentally a mutual 
interaction between the two could possibly not 
be demonstrated on our earth. Тһе bending of 
& ray of light by the gravitational field of the sun 
had only been established in 1919. "The laws of the 
propagation of light and of electricity, Maxwell 
argued, 
propagated by the same ether. Einstein did not 
specify any ether when he maintained that gravity 
and electricity must be explicable on the same lines ; 
he attributed the necessary properties to space. 


were the same because they were both 


These properties depended upon the material 


bodies present. Space was distorted by whatever 
happened in it; gravitation was not a force, but а 
continual effort of the universe to straighten itself 
out. 
tational field and an electric field, Prof. Whittaker 
represented an electric charge by а point sur. 
rounded by concentric circles (plane sections of 
equipotential spherical 
point near it, in which а gravitational field was 
centred. This field distorted the equipotential 
circles, made them co-axial and crowded near the 
mass point, and drew them out towards that point, 
80 that finally the mass point was embraced from 
both sides by the distorted circles, though the circles 
remained closed curves. If either field varied in 
intensity, or the polarity of the electric field alter- 
nated, there should be radiation. In this way a 
light ray might permanently be captured by the 
gravitational field of a mass. It might not be 
possible to demonstrate such effects in the labora- 
tory, but they probably did occur within the atom. 


To explain the relation between a gravi- 


surfaces) and a mass 


Prof. Whittaker, who is studying these relations, 


together with Mr. E. T. Copson, added that the 


problem, and particularly the movements of 
electrically uncharged particles in gravitational 
fields, became clearer on the assumption of a five- 
dimensional space. The underlying idea, how- 
ever, had been foreshadowed by Heaviside and 
Fitzgerald, and the modern argument could be 
better understood by starting from a bar magnet. 
If a short vertical bar, with a positive pole and a 
negative pole at its ends, moved at the velocity of 
light in а direction at right angles to Ив vertical 
axis, the magnetic lines of force would be flattened 
out against the bar, and would finally form two 
systems of circles, on the right and left of the bar, 
all tangential to the centre of the bar. Similarly, 
the electric lines of force would form two systems 
(an upper and a lower) of circles, intersecting the 
others at right angles and all passing through the 
centre of the bar. The whole would represent a 
singular plane wave of light, capable of reflection, 
polarisation, &c. In a way, the system would 
retain the character of the bar magnet; by picking 
up the magnet, one might capture the whole plane 
wave and get hold of the singularity. The con- 
sideration of such singularities had proved useful. 
The classical theory was not in contradiction with 
the capture by a single atom of a whole quantum of 
radiation, or with the preservation of the identity 
of the quantum as it travelled over great distances. 


битРУВЕСК STATISTICS.— Returns issued recently by 
Lloyd’s Register of Shipping show that, during the 
quarter ending September 30, 1927, the number and gross 
tonnage of ships, of 100 tons gross and above, totally 
lost or condemned in consequence of casualty or stress 
of weather were, respectively, 62 and 82,655. Of these, 
50 vessels, totalling 78,208 tons, were steamers and 
motorships, 9 of them, aggregating 22,071 tons, bein 
British. Vessels otherwise broken up or condemn 
totalled 39, and their tonnage, taken together, was 
97,022. No less than 31 of these vessels, making in ай 
84,743 tons, were steamers and motorships, and, of these, 
13 ships, totalling 39,964 tons, were British. 


MARKING оғ IMPORTED СОРРЕВ TUBES, BALL a 
INGS, PUMPS AND VACUUM CLEANERS.—The Board 0 
Trade, under the Merchandise Marks Act, 1926, 1185 
referred to the Standing Committee applications for t : 
marking of imported copper tubes, ball bearings, pump* 
of all descriptions, ond vacuum cleaners The ie 
mittee will consider whether these articles shoul A 
marked on sale, or exposure for sale, and they жег ul 
their discretion, also consider whether the articles к + 
be marked on importation. The dates of the comm edd 
publie inquiries will be announced later, and 17. E. 
cations should be addressed to the secretary, We ой; 
Reardon, Board of Trade, Great George-street, Apri 13. 
S. W. I, as early as possible, and not later than Trade 
The references are published in full in the Board 0 adon: 
Journal of Thuraday, March 22, and in h 
Edinburgh and Belíast Gazettee of Friday, i 
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NOTES ON LIMIT SYSTEMS. 
By Рвовкззов N. М. Sawin. 


Tue Skoda Works, in Pilsen, as far back as 1921, 
adopted Ше D.I.N. system of standard hole, in 
-which the hole is made as close as may be to Ше 
nominal dimension. After using this system five 
years, some of its difficulties and shortcomings 
became evident. Some classes of fit, namely medium 
force fits and wringing fits, frequently gave rise to 
complaints from shops as to their insufficiency and 
unreliability. Using this system, it was, in fact, im- 
possible to secure the interchangeability of machine 
parts. Moreover, there was evidence that, for small 
diameters, say, of from 150 mm. to 180 mm., the 
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‘tolerances specified were too large. In the case of 
large diameters, on the other hand, they were smaller 
than necessary. These remarks apply mainly to 
wringing and tight fits, which are most used in the 
Skoda Works. To verify the justice of these com- 
plaints, and also to limit the imperfections of force 
and wringing fits, a series of experiments was carried 
out in the shops to determine :—(1) The influence 
of different factors upon inaccuracies of manufactur- 
ing ; (2) the limits of negative allowances for typical 
‘force and wringing fits; and (3) the dependence 
of the force necessary for heavy force and shrink 
fits on different conditions. In this note the author 
Proposes to give only an abstract of experiments 
2. out to check the tolerances of manufactured 

For any kind of fit it is necessary to produce in 
both mating parte the proper positive or negative 
Clearance. In quantity production of inter- 
changeable parts by the use of limit gauges, devia- 
tions arise, and, on account of these, the actual 
clearances on final assembly are not the same in all 
cases. The possible combinations are illustrated 
in Figs. 1 and 2. Each clearance comprises two 
components :— 

(2) Nominal and therefore constant minimum 

ce, positive or negative characterising the 
Proper fit. Let us call this minimum clearance 
“ tolerance of the fit,” which is equivalent to the 
old English term allowance, and let us designate 
this allowance by A. 

(b) Varying deviations caused by inaccurate 
machining. This deviation corresponds to the 
Word tolerance. The varying deviations of two 
mating parts are caused, first of all, by using limit 
gauges. The actual dimensions of work are within 
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limits corresponding to the go and not go" 
sides of the gauges. Moreover, they are influenced 
by errors in the gauges, inaccuracies of measure- 
ment, and also by the character of the surface of 
the work. 

Let the maximum deviation in machining ђе 8. 
It is evident that 8 = да + 8;, where 5, denotes Ше 
maximum admissible error in the external member 
and 8, represents the maximum admissible error in 
its mate. 

If we call these maximum admissible deviations 
the tolerance of the work," then 8, is the tolerance 
of the hole and д, is the tolerance of Ше shaft. It is 
obvious that the total clearance, that is the difference 
between the dimensions of both mating parts for a 


Fig. 3. 
Fine outside turning.- Steel. 
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into consideration all details of manufacture, and 
therefore we shall refer only to approximate average 
values, which are satisfactory in the routine work of 
the shops and based on general factory data. 

In the German system of standards, tolerances 
are made to vary as the cube root of the diameter, 
and a similar rule is used in Sweden and in the 
United States. The system is also in partial use 
in Switzerland, but England, in its first system of 
Standards 1905-06, and in its latest system of 1924, 
took as a basis the square root of the diameter, and 
this rule was adopted by the Newall Engineering 
Company in its system, which is much in use even 
outside England, and by W. Kiihn the German 
expert. on standards. 
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7.7. 
Rough inside turning.-Steel. 


Fig. J. 
Planing.- Steel. 


Fig. 6. 


Tig 7. 
Milling with plain cutter.-Steel. 
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Fig. 9. 
Milling with end cutter.- Steel. 


Milling with plain суЦег-Саз iron. 
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Milling with end culter.-Cast iron. 


Fig. J. 
Flat turning- Aluminum. 


Fig.12. 
Grinding and polishing of 
hardened surface- Steel. 
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given fit, will vary between minimum value A and 
a maximum value А + & = A + & + 9, With- 
in these limits there may be all kinds of fit. It 
is evident that the values of both deviations 5, and 
de, must be limited во that in an accidental combina- 
tion of two mating parts each with the maximum 
possible error, the fundamental characters of the 
required fit shall be preserved. 

Тће tolerances permissible increase generally 
with the dimensions of the mating parts, but the 
law of increase differs in different systems. This is 
explained by the difficulty of finding theoretical 
reasons for these tolerances. For producing certain 
machine parte different processes must be used, and 
both small tools and machine tools are capable of 
different grades of accuracy. 

With the increasing dimensions of a machine 
tool, the accuracy of the work generally decreases, 
and therefore it is very difficult to determine the 
exact interdependence between accuracy of work 
and its diameter. It is almost impossible to take 


Errors and inaccuracies in work as delivered from 
the machines are caused :—(a) By the state of sur- 
face of the work as left by rough cutting, by the finish- 
ing cut, by rough grinding or fine grinding, polishing, 
or reaming; (5) by the form of the work and its 
deviation from geometric accuracy, which may be 
due to faults in the machine tools or to the effects 
of elasticity and temperature changes ; and (с) by 
the type of measuring instruments and by errors 
in measurement. 

In Figs. 3 to 12 are reproduced micro-photographs 
of the cross sections of surfaces machined in typical 
manners іп the Skoda works in Pilsen. These were 
obtained by photographing the cross sections coated 
with Wood metal, or with Alloth metal. The 
lighter portions are the machined material under 
examination. 

The inequalities of machined surfaces, caused 
by the size and the shape of the chip, and by 
irregularities in the cutting edges of the tool, 
may give rise to the following errors in the 
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measurement of outside diameters :— 


Average machining of large pieces... . + 180,” 
Average machining of small pieces... 4 604 
Fine machining of large pieces ..d: 100 и 
Fine machining of small pieces + 20 


... ... и 
Averege grinding and fine reaming of а hole т 10 р 


Fine grinding sax ee ae a 4u 
Fine grinding and polishing of hardened sur- 
Тасев 45% HN "T ik 2 n 


The plus sign refers to measurement of an outside 
diameter, and the minus sign to internal measure- 
ments. Generally, under equal conditions of 
machining, outside surfaces will be cleaner than 
inside surfaces. 

Perfect geometric accuracy cannot be assured 
even with machines of the highest precision 
operated by the most experienced workmen. 
Cylinders will always be oval in some cross sections, 
and axially there will be deviations from a straight 
line. 


Fig.i3. 
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The errors in geometric shape are caused by 
the wear of tools, by the imperfections of machine 
tools, and by elastic deformations and temperature 
influences, and also by the properties of the stock 
machined. External surfaces are generally easier 
to machine and to measure than inside surfaces. 

Generally, the geometric errors of shafts and 
holes up to 500 mm. of diameter increase in the 
same ratio as the diameter and the length. This 
refers to the outside and inside surfaces which 
are ground, turned or reamed; under otherwise 
equal conditions, shafts can be produced more 
accurately than holes. 

The geometric form of the surface of a gauge 
touching the surface of the work measured has 
а very important influence upon the precision 
attained. It is generally known that holes differ 
in di&meter according as they are made to standard 
limit plug gauges, to flat limit gauges, or to ball 
contact inside calipers. This is true although the 
measuring instruments used are very accurate as 
measured on а precision measuring machine. For 
the same reason, there will be differences in diameter 
of shafts produced to ring gauges or to snap gauges. 


* р = quss mm. 
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Measurements will also be modified by different 


· | clearances between the surfaces in contact of the 
gauge and of the measured 
in the coefficient of friction. With inside calipers 


part, due to differences 


having ball contacts, the friction is insignificant, 
on account of the small contact area, which is 
theoretically à simple point contact. In this case, 


the clearance can be assumed to be zero; on the 


other hand, with large contacting surfaces and 
greater friction, the clearance cannot be less than 
2 to би, in order to make them slip easily on the 
measured surface. Ая а snap gauge touches the 
cylinder surface theoretically only in а line, the 
minimum clearance required in this case is only 
1 or 2p. The above clearances hold true for correct 
geometrical and exact surface machining ; otherwise 
the deviations are necessarily larger. 

The deviations from geometric form of the 
work will vary with the type of gauge used. For 
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different types of gauges, are caused exclusively 
by errors in the manufacture of the parts measured. 
Wear of the working surfaces of the gauges, caused 
by frequent use, changes the geometric form of 
the surfaces and introduces errors. This wear is 
limited, at present, by prescribed standards, and 
is comparatively very small. 

In addition to the above-mentioned errors in 
shop measurements by gauges, there are some errors 
caused by temperature changes, by elastic deforma- 
tions, and by individual errors of the workman. 

When both the gauge and the work are steel, а 
temperature difference of 1 deg. C between the 
two will involve an error of 1:15y for a length of 
100 mm. and 114 for a length of 1,000 mm. Work 
rooms differ in temperature by 2 or 3 deg. C., and 
errors caused by this difference reach nearly Зу for 
а length of 100 mm. In addition to the tempera- 
ture error of the measuring machine, each master: 
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instance, in cylindrical bores having deviations 
from the correct geometric shape both radially and 
axially, the inside gauge a, Fig. 14, with ball contact 
surfaces, touches the inside surface of the cylindrical 
hole in every point of the cross section, and therefore 
measures the maximum diameter of the hole. On 
the other hand, the plug gauge c, Figs. 13 and 14, 
touches only part of the surface measured, and thus 
determines only the minimum diameter, the axis 
of the plug gauge not coinciding with the axis of 
the hole. The flat gauge b is a part of a plug 
gauge, and gives the mean value of the results of 
the measurements made with both above-mentioned 
gauges. 9 5 
Accordingly, the use of different types of gauges 
implies different tolerances in the parts produced. 
In order that the use of the different kinds of 
gauges may not produce undesirable results, it is 
necessary, when establishing work tolerances, to 
specify the type of gauge to be used in inspecting 
the product. | E aw 4 
Тһе accuracy of Ше working surfaces of gauges 
has been developed to a high degree of perfection. 
New gauges produced іп first-class tool rooms are 
geometrically perfect, their working faces perfectly 
smooth, and differences, when measuring with 
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gauge used by the workmen to check the limit 
gauges has its own production error. In what 
follows, the error of this master gauge will (Бе 
assumed to be + 2p. 

As far ав errors due to elastic deformation are 
concerned, particular attention must be paid to 
them when measuring with snap gauges. The 
result of measuring will depend largely-on the sense 
of touch and experience of the workman, on the- 
design of the gauge, and on the physical state of the 
part to be measured. Physiological or individual 
errors are caused by differences іп sensitiveness of 
eyesight and touch. Physiological errors, caused by 
abnormalities in the optic and nervous system of 
the workman using the vernier or microscope, may 
have special significance. 

Кот 2. are therefore composed of = 

(1) Constant production error of the master gauge 
assumed to be equal to + 2p. | ага 

(2) Temperature errors which increase in 
same ratio as the length, and for each 100 mm. 
may be as much as Зи. | 

(3) Errors caused by inaccuracies in the piis 
gauges, by the type of gauge, and by the phys! 
logical errors of the workman. — 

Considering all that has been said concerning 
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tolerance of Ше product, we note а considerable 
difference of tolerances for holes and for shafts, and 
also the impossibility of expressing the relation of 
deviations and diameters by а single formula. 
The types of gauges used may be assumed to vary 
as follows :— 


For holes up to 100 mm. diameter Plug gauge. 
For holes 100 mm. up to 260 mm. 


diameter "m dv ... Flat gauge. 
For holes 260 mm. up to 500 mm. 
diameter ois Inside caliper. 


For shafts up to 200 mm. diameter Steel snap gauge. 
Тһе snap gauges are used with the object of 
diminishing weight and increasing sensitiveness. 

The sum total of the errors caused by inequalities 
of surface, by deviations from geometric form and 
by errors of measurement (depending on the master 
gauge, the temperature and the type of gauge) is 
represented by the broken lines ABCD and 
ABCDEF, Figs. 15 and 16, for the second grade of 
accuracy. The breaks in the curves correspond to 
the transition from one type of measuring tool to 
the next type. The diagram is based on pieces 
having a length of one and a-half diameters. 

As the range of diameters accepted by German, 
Swedish and Swiss standard committees, where the 
values of tolerances change gradually, does not 
give rise to objections and is already extensively 
used throughout Europe, we leave them without 
any modification in our proposed tolerance system. 
Sizes are thus classified as follows :— 


lto 3mm. 18to 30 mm. 120 to 180 mm. 
3, 6 „ 30 „ 50 „ 180 „ 260 „ 
6 „ 10 „ 50 „ 80 „ 260 „ ͤ 360 „ 
10 „ 18 „ 80 „ 120 „ 360 „ 500 „ 


For determining the tolerance of the work 8, an 
empirical method was used: The deviations were 
divided into three fundamental groups, dependent 
upon the condition of the surface, upon geometric 
considerations and methods of measurement, and 
were expressed in n; on the strength of measurements 
carried out for all four grades of fits. The figures 
given above were not the results of using some 
mathematical formula, alike for small and large 
diameters of holes and shafts, but were originated 
by adding the errors observed in a series of fits, 
regularly produced on standard machines and 
measured by different kinds of limit gauges. 

This method of determining production errors, 
for which no absolute exactitude is claimed, differs 
from the German schematic tolerance in the endea- 
vour to determine a series of errors as they actually 
exist by analysing the principal causes of deviation. 

For comparison with the fits specified by the 
DIN system and those now proposed, a graph, 
Fig. 17, has been prepared for the second grade ex- 
pressed in и. The tolerance prescribed by the DIN 
system is shown by the dotted line computed accord- 
ing to formula 0-005 3/4 (the same for hole and 
shaft) and the empirically obtained minimum 
tolerance of Skoda Works (differing for hole and for 
shaft) by the full lines. 

Even a superficial examination shows the greater 
closeness of the production tolerances of the Skoda 
Works system for diameters up to 180 mm. and 
the smaller closeness for larger diameters. 
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LAuNcH or THE M. S. VANcOLII R. — The launch took 
place recently of the motor oil.tank vessel Vancolite, 
18 the yard of Messrs. Alexander Stephen and Sons, 

imited, at Linthouse, Govan, where she is being built 
to the order of Imperial Oil, Limited, of Canada. 
The leading particulars of the Vancolite, which, with 
her sister ship the Victolite, are the largest tankers 
Yet built on the Clyde and tho first to be constructed on 
the Isherwood patent bracketless system, are: Length, 
510 ft., breadth, 69 6., and depth to shelter deck, 38 ft. ; 
while the deadweight is 16,000 tons, and the designed 
speed 11 knots. The oil cargo is carried in 20 main and 
ten summer tanks, and, in addition to Ше fore and aft 
peaks being arranged for water ballast, & general cargo 
apariment is fitted forward, with seven derricks and 

ree winches for cargo handling. Three main pumps, 
With а tota] capacity of 9,000 barrels per hour, are pro- 
vided, together with a stripper or drainage pump having 
в disc Ing capacity of 640 barrels per hour. The 
на machinery consists of two, four-cylinder, two-cycle 
| ephen-Sulzer Diesel engines, developing a combined 
®rse-power of 3,300 b.h.p. at 100 r.p.m. Two Clarkson 
5 boilers are fitted for utilising the heat in the 
сй ust gases, The auxiliaries, which include a windlass, 
Е Реала and winches supplied by Messrs. Clarke. Chap- 
all at and Company, Limited, of Gateshead-on-Tyne, are 
and Wile driven, steam being supplied from two Babcock 
9125 ilcox water- tube boilers, having a working pressure 
50 lb. per square inch, and oil fired on the Clyde oil 


fuel System. 
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ACID EXTRACTION OF ALUMINA. 


+ ALTHOUGH oxygen, silicon and aluminium are 
probably the most common elements in the crust of 
the earth, and although they occur combined in 
ordinary clay, the industrial metallurgy of aluminium 
is barely а century old, and the utilisation of clay as 
raw material for these processes 18 still а knotty problem. 
Practically bauxite remains the only raw material avail- 
able for the production of aluminium ; ordinary clays, 
and the multitude of complex silicates which contain 
alkalis, alkaline earths, and oxides of iron, titanium, 
&c., in addition to aluminium oxide, have, so far, not 
proved amenable to the profitable extraction of alu- 
mina. Тһе double fluoride of sodium and aluminium 
cryolite, another valuable raw material, was, and is, 
wanted more as а solvent for the alumina than as direct 
material for the electrolysis, and the exports of cryolite 
from Greenland have practically ceased. Bauxite is 
likewise becoming scarce, but the resolution of bauxite 
by the aid of caustic soda, in the Bayer process, almost 
the only one actually in use, is not simple and not 
always remunerative. This process was introduced 
at Tentelewa, near Petersburg, thirty years ago. Тһе 
caustic soda forms a soluble aluminate with the alumina 
in the bauxite, and is not supposed to attack the silica, or 
the iron oxide and other impurities. It does, however, 


react with the silicates in the bauxite, forming insoluble 


compounds which would be lost in the further treatment, 
апа the filtration of the aluminate solution from the 
mud of silicates, iron and titanium oxides, &c., as 
well as the precipitation of the alumina from the solu- 
tion, were very difficult matters until Bayer himself 
found that aluminium hydroxide, stirred into the 
solution at the proper temperature, would precipitate 
the bulk of the alumina. Thus the Bayer process 
became a success, when well controlled. | 

That final success and the war shortage encouraged 
renewed experiments on the extraction of alumina by 
means of acids. Acid solvents which decompose silicates 
and liberate the alumina without dissolving the silica, 
would make the utilisation of many minerals possible 
which are unsuitable for the Bayer process, such as 
kaolin (aluminium silicate), clay, leucite, glauconite, 
labradorite, and other complex minerals of the feld- 
spar type, while acid treatment excludes minerals 
rich in iron which would also be dissolved, unless 
first removed by magnetic separators or other means. 

Feldspar itself does not occur in large deposits and 
is better utilised in pottery. Hydrochloric acid was 
first tried, in Germany by Buchner, Specketer and the 
Griesheim-Electron Works, and in Italy and France, 
especially for the recovery of both alumina and potash 
from leucite by the Blanc process; but hot chloride 
solutions are destructive to pipes, pumps and tanks. 
Nitric acid is used in the Goldschmidt process in 
Norway, where this acid and labradorite are at hand. 
In the United States, so much sulphuric acid and 
sulphur dioxide are running to waste, especially in 
Utah, Montana and Arizona, where that waste is 
estimated to amount to thousands of tons daily, that a 
recent report on acid alumina extraction by the United 
States Bureau of Mines* deals chiefly with sulphuric 
acid as a solvent. The materials studied comprised 
minerals found in these States, viz., alunite (aluminium 
sulphate with little silica), bentonite, phonolite tailings, 
and volcanic ash (all rich in silica), and orthoclas. 
No acid process appears to be actually worked in 
America so far, apart from the treatment of bauxite 
with sulphuric acid, but the report forms an instructive 
addition to the literature on the subject. 

Most of the materials are first ground to about 
100 mesh, but the leucite and some clays are left in 
lumps, as they otherwise deposit their silica in asparticu- 
larly troublesome gelatinous condition. The minerals 
are then roasted to destroy organic matter and to make 
the impurities (iron, titanium, &c.) insoluble while 
rendering the alumina itself more soluble. That roast- 
ing should have the latter effect is rather surprising, 
but the fact is supported by recent investigations of 
Gerber, who recommends roasting up to 900 deg. C., 
and Holdsworth and Cobb, and Moore, about 1,000 
deg. C. Bragg and Mellor observed crystal changes 
by X-ray analysis. The Bureau roasted the high-iron 
clay from Ione (California) at 830 дер. С. The acid used 
should not be too strong, about 60 per cent., and the 
amount not be quite suflicient for binding all the bases 
at a temperature of about 170 deg. C.; the alumina 
extraction, however, is not quite complete even with 
baking at 400 deg. The sulphates of alumina and alkalis 
are extracted with little water, so as not to require sub- 
sequent concentration by heat. This is a difficult point, 
however, as it is in the Bayer process; settlement of 
the purified solutions will not take place in concentrated 
solutions and demands a certain hydrogen-ion concen- 
tration. After sedimentation and filtration, the 


* Acid Processes for the Extraction of Alumina, by 
С. S. Tilley, H. W, Millar and O. С. Ralston. Bureau 
of Mines, Bulletin No. 267, Washington : Government 
Printing Office. [Price 15 cents.] 


375 


solution is evaporated, when the alkali sulphates 


crystallise first.. The c of aluminium sulphate 
or alum, should be dried to avoid trouble in the subse- 
quent burning for the recovery of the sulphur dioxide 
and the preparation of alumina. The ordinary drying 
of alums in retorts is à very slow process, because the 
salts cake and fuse, and the rapid liberation of SO,, 
which begins at 550 deg. C., requires temperatures 
ађоуе 1000 deg. C. To facilitate this decomposition. 
the Bureau mixes the partly-dried aluminium sulphate 
with solid coke or oil, and forces an air blast through 
the column, which should not be too deep, іп а down- 
draught roaster. 

It should be noted that the acid extraction processes 
yield an aluminium sulphate or an alum. There is а 
great demand for these products in the manufacture of 
paper, and in the textile, dye and leather industries. 
But absence of iron is generally imperative— paper 
would otherwise turn yellow in the course of time—and 
that is one of the great difficulties. We have not 
referred to the acid fusion processes, which also have 
a relatively long history, or to the nitride processes 
of Serpek and others. Serpek starts from aluminium 
carbide, or direct from bauxite, limiting the electric 
heating of a mixture of bauxite and carbon in a nitrogen 
atmosphere to the middle portion of a long, almost 
horizontal, rotary kiln, through which the mixture is 
passing. On these processes the Bureau is preparing a 
further report. 


300-KW. TURBO-GENERATORS FOR 
H.M.S. “ RODNEY.” 


Ох pages 376, 377 and 384, we reproduce drawings 
of one of the four turbo-generators fitted on board 
H.M.S. Rodney by Messrs. W. H. Allen, Sons and 
Company, of the Queen’s Engineering Works, Bedford. 
Each of these units is designed to develop at full 
load 300 kw. when supplied with steam, having, at 
the stop valve, a pressure of 170 lb. per sq. in. and 
a superheat of 150 deg. F., and exhausting to a 
vacuum of 27 in., corresponding to a cooling water 
temperature of 50 deg. F. They have an overload 
capacity of 10 per cent. for 2 hours when supplied with 
steam at 190 Tb. per square inch at the stop valve, 
апа 150 deg. Ғ. superheat, exhausting to a vacuum of 
24-73 in., corresponding to a cooling water temperature 
of 80 дер. F. А further overload of 50 per cent. for 
2 minutes is also obtainable with increased steam 
pressure. The guaranteed steam consumptions were 
ав follows :— 


Turbine only ... Full load ... 


19-25 lbs. per kw.-hour. 


Half load ... 21 8 57 ГР 55 
Condenser | 
auxiliaries ... Full load 9-5 „, ЕЗ 3 
Half load. 2:75 „ 15 os 
Total— 
Turbine Full load .. 21:75 „ 


and Auxiliares Half load ... 24:55 „ s 


The general arrangement of the plant is clearly shown 
in Figs. 1 and 2, page 376, and by the end elevation 
reproduced in Fig. 3, page 377. As here indicated, the 
turbine drives the generator through reduction gearing. 
The surface condenser, pumps and other auxiliaries are 
located on the same flat as the turbine. As shown in 
the longitudinal section reproduced in Fig. 9, page 384, 
the turbines are five-stage impulse machines, having 
& two-row velocity compounded wheel in the first 
stage, and they run at 6,500 r.p.m. The mean stage 
diameter is 18 in. throughout. Тһе rotor wheels are 
solid with the shaft, being machined out of a mild.stecl 
forging. The rotor is carried in two bearings, 2-25 in. 
diameter by 2.75 in. long and 20-75 in. apart. Тһе 
blading and shrouding are of phosphor-bronze through- 
out, the former being milled from drawn sections, 
and the blades are secured by serrations machined on 
the sides of grooves cut in the rim of the wheel. The 
first-row nozzles are formed by 5 per cent. nickel-steel 
vanes cast into frames of Admiralty gunmetal, whilst 
in the case of the other stages they are formed of mild 
steel vanes, bent to the required shape on formers and 
cast into cast-iron centres. The high and low-pressure 


glands, where the shaft passes through the cylinder, 


consist of carbon rings, of which there are four at the 
high-pressure end, and three at the exhaust end. These 
rings are carried in gun-metal boxes, and they run on 
stainless steel sleeves, pressed on to the shaft. Tho 
diaphragm glands consist of gun-metal rings, scraped 
to в fine edge, and alternating with collars turned on 
the rotor shaft. The casing is of cast-iron, split, as 
are the diaphragms and diaphragm glands, on ‘the 


horizontal centre line. It is bolted at the exhaust 


end to the gear-box, and rests at the steam end on а 


pedestal which is laterally restrained, but free to slide 


axially, thus allowing for expansion. The | 
throughout are gun-metal све lined uu E 
metal. Close to the steam-end bearing is а doubl 
sided thrust bearing of the Michell type, which leon 
the axial position of the rotor, and takes any slight 
axial thrust. As shown in Fig. 4, page 377 ге 
governor, tachometer, emergency governor, and oil 
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pump are all driven from a vertical spindle, which runs 
at 696 r. p. m., and is itself driven by worm and wheel 
as indicated. The oil pump is driven from the lower 
end of the vertical spindle, and is of the gear-wheel 
type with helical teeth. It sucks from an oil tank 
provided in the turbine bedplate, and delivers tbrough 
а cooler to the turbine and gear-box bearings. Between 
the oil pump and the cooler & hand-controlled valve is 
fitted, and the supply of oil for the governor oil relay 
is taken off between the oil pump and the valve, thus 
enabling the pressure on the governor oil to be varied. 
A relief valve is provided for by-passing the pressure 
oil back to the suction should the delivery pressure rise 
too high. Immediately under the worm wheel, and 
above the ball thrust, is the emergency trip governor, 
which consists of a spring-loaded unbalanced ring. 
The governor valve is operated by an oil relay. Моуе- 
ment of the governor weights causes movement of the 
pilot valve shown to the left of the governor spindle. 
This controls the admission and release of pressure oil 
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to and from the underside of the spring-loaded piston 
on the right of the spindle, which actuates the throttle 
valve through linkwork. A simple overtaking gear is 
fitted, and the running speed can be varied by the 
speed-adjusting gear shown. It will be seen that should 
the supply of oil fail, the pressure is removed from under 
the piston, which thereupon falls under the action of 
the spring, thus closing the throttle valve. A catch 
is provided for holding up the piston when starting 
until the oil pressure takes charge. 

The steam chest, Figs. 5 and 6, is bolted directly 
to the steam belt of the turbine and contains a strainer, 
and the emergency and throttle valves. The strainer 
can be inserted from the underside of the steam chest, 
and can thus be removed without disturbing the stop 
valve. The steam then passes through the double- 
seated emergency valve. This is held open by a 
catch lever on the outside of the steam chest. When 
this is released by the blow transmitted from the 
emergency trip ring, the valve closes under the action 
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af & strong spring on the upper side of a piston working 
in an air dashpot. Тһе throttle valve is а po 
piston valve, 3 in. diameter. . 

An emergenoy hand oil pump is provided on the 
side of the gear box bedplate, ав shown in Fig. 1, for 
starting up and for emergency use. 1% is of the semi- 
rotary type. 

The кан box, Figs. 7 and 8, is of cast iron, поне 
on the combined baseplate, and bolted to Ше ризи 
exhaust end. Тһе speed reduction is from the tur 55 
speed of 6,500 r. p. m. to the dynamo speed of he 
r.p.m. The shaft centres are spaced at 17:16 ша е 
pinion pitch circle diameter being 3-55, and that 0 
the wheel being 90-78. Тһе two faces are each u hn 
wide, and there is а central bearing. Oil for Ape 
cating and cooling the teeth is supplied throug The 
gun-metal sprayer nozzles, three to each genie red 
teeth are of 0-4 in. normal pitch and were p n 
by the hobbing process. Тһе axial alignment 0 us 
gear wheel is preserved by white metal faces on 


D >. xao hu item E — eorum, 


и MARCH 30, 1928.) ENGINEERIN а. | 377 


300-KW. TURBO-GENERATOR FOR H.M.S. *RODNEY" 
CONSTRUCTED BY MESSRS. W. H. ALLEN, SONS AND COMPANY, LIMITED, ENGINEERS, BEDFORD. 
1 0° go 768 


B el | EE. 8 
d | Fig.4. Ai -J^ homete 
3 7%. Ву 


SECTION В.В. 


н---------- 5: 2" —---—-—-4——— 26% 


ч ке 
mel 07 


ни 
«dM d 
^ am 2. 23 | аш 


“, 


yN 
— 


Hl? 
ЧЕТИ: 


““ 
г 
2724 


о 


72. 


55555 


~ 
~ 
МХХ ~, 
SN 
72. 


17 А | 
е ЖУ? 
7. 


ge 
— 7: Е 
— " || М OW 
. 4 N Ааа, 
—" и IZ ~ S % 
А 2 4; 
ResettingLev AN 5 ; 
BEN | Nov 
Жат 
, 2: зу 
Fig.5 3 | ; 
22 | №2 


— ~ am 
T А 
уеге 
5 
А 
© 
— "zm 
А 2 44777254 > 
i A 
> 


Т | 


2 
-( | 
|“ | 


(4910) "ENGINEERING: 


eee eee, . 


Ж 
, v ДИ 


0- : SECTION А.А. 
Control Valy 2.7 — 
жала % 5 
ГІ УА 7 \ 
чо \ OS 


«Жа 


7 
28 


Ау: 


% 


D 


“2 


% 
2 
2 
2 
N 
SS > 2 S ZPO 
WSS 5 , À №5 | 
2 N N д / S ^ > NY 
rig. 6. S S N N 2 <> . 
5 S N NN $ % > % 
S 5 À ЗА УДА ШЫ: > 
N О 4 
«за ИЯ киы 5 5 ааа) 
SS ЗММ N N À WS .— . N. & S | 
S S \ № Ni Si о бя | 
8 S WH SSS mee 
5 lan ааа “74777 
SNS (2 % И 2 
ы Ne 2 NN j И Я 
; 7 
S ; ; 
N йяйақддпд1ф"!йффджб!4фтфитта3 АЕ % 


ГЕ.) ENGINEERING: 


ends of the larger bearing. А squared end is pro-, The tubes are arranged in four passes. The water; and rigidly coupled to the gear wheels. 

vided on the out-board end of the pinion for barring | outlet is connected to the circulating pump suction. only an outboard bearing. Their normal full-load 

Purposes. "The pinion is forged from 34 per cent. to | Steel corrosion plates are fitted in the water spaces. rating is 1,333 amperes, 225 volta: on overload the 

5 per cent. nickel steel of an ultimate tensile stress of Each turbine has its own condenser, to which it is rating is 1,435 amperes, 230 volts, for 2 hours: and 

40 tons to 46 tons per square inch and an elongation | connected by an overhead pipe, which includes a copper | 1,957 amperes, 230 volts, for 2 minutes. The vol 

of 23 per cent. minimum on а test piece cut in the | expansion piece, as shown in Fig. 3. Тһе condensers | can be regulated at the normal full speed белен the 
lon of rolling. The gear wheels consist of mild | have gun-metal shells 30 in. diameter, and provide | limits of 210 and 240 volts, by means of either of t н 

steel shrouds shrunk апа pinned оп to cast-iron spiders, | 375 sq. ft. cooling surface. The supply of circulating | shunt regulators per machine. These turbine "it 

the whole being mounted on mild steel shafts. A vent | water is 390 gallons per minute. The combined ex- may be added, are run in parallel with tw Die y 

18 provided on the top of the gear box. traction and circulating pumps are steam driven| engine driven sets. не 
€ oil cooler consists of а gun-metal body of|reciprocating pumps supplied by Messrs. G. and J. — REN 

rectangular section containing 80 tubes, 0:625 in. in| Weir, of Glasgow. The exhaust from the steam m 

external diameter with a thickness of 18 S. W. G., held cylinder is taken to the condenser. The condensate ig} COLD-STORAGE PLANT ғов Вигтізн CoLtumpra.—We 

па dmiralty brass tube. plates spaced 57-75 in. apart, | passed through a grease extractor, which was also | Understand that a ius en | 

with screwed ferrules and cotton packing rings. The | supplied by Messrs. Weir. АДА at New Westminster, British Columbia, Тһе plant 

она V 5 unt d ре ай will be constructed by Messrs. Pacific Terminals, Limited, 


| | я . А К at a cost of 900, : ; ; 
ooler, and at the other end there is a twin strainer. machines running, as previously stated, at 750 r.p.m., official backin К. са бошо receive the 
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THE PRESENT POSITION OF THE 
QUESTION OF FUEL FOR SHIPS.* 
By Sir Јонх H. Brues, K. C. I. E., LL.D., D.Sc. 


THE subject of this paper is too wide to be completely 
dealt with in the short time available. In April, 
1925, and in June, 1926, I had the honour of presenting 
for the consideration of the members of this Institution 
the subject of the Relative Commercial Efficiency of 
Steam and Internal Combustion Machinery for Ships.t 
Lloyd's Register reports that, at the end of June, 1927, 
and of June of each of the two preceding years, the rela- 
tive state of the t types of machinery viz. : (1) coal 
fired, (2) oil fired, (3) oil engines, was as given in Table I. 


— — 
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with turbines of 20, 000 shaft horse-power, water - tube 
boilers, oil-fired, 370 Ib. pressure and 250 deg. super - 
heat. Mr. Visker, the Superintending Engineer of the 
Nederland Stoomvaart Maatschappij, has applied 
high-pressure steam to a triple engine. The boiler 
pressure is 500 lb., superheated to 750 deg. With 
mechanical stokers, the consumption is 1-13 lb. рег 
indicated horse-power for all purposes. The Ile de 
France has 52,000 shaft horse-power, and has boilers of 
the type referred to in my 1925 paper as Howden 
boilers, which are mixed fire-tube and water-tube 
boilers. It is claimed that they have 10 per cent. 
more efficiency than а cylindrical boiler. The 5.5. 
California has about 14,000 shaft horse-power with 


TABLE I.—Gross TONNAGE ок CLASSED NEw VESSELS LAUNCHED UP TO JuNE 30 N Елон YEAR, 


Steam. 
ear. Oil 
Year Engines. 
Reciprocating. | Turbine. Total Steam. Coal Fired. Oil Fired. 
1925 894,807 114,009 1,008,816 671,405 337,411 302,461 
1926 575,984 146,354 722,338 418,503 303,835 602,451 
1997 405,280 168,557 573,837 297,918 215,889 393,225 
Gross TONNAGE AFLOAT UP TO JUNE 30 N EACH YEAR. 
Steam. 
ОЙ 
Year: Engines. 
Reciprocating. Turbine. Total Steam. Coal Fired. Oil Fired. 
1925 50,566,029 0,100,274 59,666,303 41,862,181 17,804,122 2,714,073 
1926 50,040,978 9,137,675 59,178.653 40,935,144 18,243,539 3,493,284 
1927 49.767 ,495 9,228,983 58,996,478 40,514,719 18,481,759 4,270,824 


In three years there has been a falling off of 1:6 рег! water-tube boilers working at 275 lb. pressure and 


cent. in tonnage of ships having reciprocating, and 
an increase of 1-4 per cent. in turbine and 57 per cent. 
in oil-engine ships. During these three years, the new 
ships launched have changed as follows: reciprocating 
reduced 55 per cent., turbines increased 48 per cent., oil 
engines increased 30 per cent. The total new tonnage 
of coal-burning ships built has decreased 55 per cent., 
the oil-using ships have increased 4} per cent., the total 
new tonnage built having decreased 26 per cent. 


120 deg. superheat. The P. & O. are reputed to be 
adopting electric transmission, instead of mechanical, 
between the steam engine and the propeller shaft. 
This machinery consists of water-tube boilers of 
400 lb. pressure driving steam turbo-electric generators 
of high revolutions. In the Bauer-Wach system of 
using а low-pressure turbine geared to а triple engine 
а gain of 20 per cent. of economy has been claimed, and 
the system has been adopted in many triple ships. 


TABLE II.—TaABLE Зномтма SAVIN OS IN RUNNING Costs or VARIOUS TYPES OF MACHINERY OF 3,600 SHAFT 


НовзЕ PowER ON 


Continuous SEA SERVICE IF THEY ARE USED INSTEAD OF THE ORDINARY TRIPLE- 


ExPANSION ENGINE AND Low-PRESSURE CYLINDRICAL BOILER. 


l. 2. 3. 4. 5. 6. Т. 8. 
E Turbine Turbine 
" S High n with 
Ordinary wit Е High- High- 
Ordinary Triple ацаошре Super- oe | Pressure | Pressure ой 
Тгіріе Super- Vented heated tube Water- Water- Engi 
Steam. heated Steam Steam. Boilers tube tube engines. 
Steam. "| Cylindrical) Super- . Boilers and Boilers 
Hers. | реса Mechanical) and 
Sicani | Stokers. |Pulverisers. 

Boiler pressure, lb. per sq. in. 200 200 200 200 525 225 525 — 
Temperature, steam Ка 390 дес. F. 500 deg. F. 590 deg. F. 590 deg. F. 750 deg. Е. 750 deg. F. 750 dee. F. — 
Cost of machinery .. T x 36,0001. 39,5000. 46.0 00“. 56,000. 2,0001. 63,5001. 68,000“. 85, 
Consumption, tons per day "T" 62 56 52} 441 40} 38} 364 174 
Pounds per shaft horse-power рег 

hour 4% и ie EU 1-45 1:36 1:15 1:05 1:00 0-95 0:42 
Weight of machinery. tons T 850 850 880 750 720 740 770 825 
Difference іп weight in tons carried 

due to difference in fuel carried 

for 200 days Т ыз ET Zero 1,200 1,000 3,500 4,300 4,700 5,100 8,900 
Difference іп weight in tons carried 

due to ditference in weight of 

machinery for ten voyages per 

year ta xd Ни T Zero — 300 1,000 1,300 1.100 800 250 
Difference in cargo earnings at 11. 

per ton per voyage for ten 

voyages per year i ES Zero 1,2001. 1,600“. 4,5001. 5,6004. 5,8004. 5,8001. 9.1501. 
Savings іп fuel costs ш 200 days at 

at И. per day .. - Va Zero 1,2001. 1,9004. 3,5001. 1,300. 4,700/. 2,100. | —1,600. 
Cargo, net earnings in excess of 

triple steam, Column 1 .. T Zero 2,4001. 3,500“. 8,0001. 9,9001. 10,5001. 11,0002. 7.5504 
Charges, 18} per cent. of cost of 

machinery, іп excess of triplo 

steam. Column 1... — .. _ -- | Zero 6471. 1,4501. 3,700: 4.810“. 5,087“. 5,9201. 9.0651 
Net savings per year over triples.. Zero 1,7531. 1,650/. 4,2004. 5,090/. 5,413/ 5,0804. — 1.5151 


Oil is taken at 80s. per ton. 


The use of the water-tube boiler was looked upon with 
suspicion when my paper was read in 1925. Since then 
the King George V. has been built, fitted with 550 lb. 
pressure boilers, coal fired, and has been running suc- 
cessfully for а whole season. Mr. John Johnson, the 
superintending engineer of the Canadian Pacific 
Steamships, has had the courage to recommend, and 
the good fortune to secure, the adoption of water- 
tube, coal-fired boilers of 250 Ib. pressure in connection 
with Parsons turbines, and these installations have 
been successfully running in the Beaverburn and other 
similar ships. Other ships of this line are to be fitted 


в Paper read before the Institution of Naval Architects, 
London, on March 28, 1928. Abridged. 

+ Trans. I. N. A., vol. lxvii, page 1, and vol. lxviii, page 
207. See ENGINEERING, vol. cxix, pages 414 and 462, and 
vol. cxxi, page 771, 


The Germans are reported to be building two new 
Aquitanias, having water-tube boilers of 350 lb. pressure 
with turbine machinery. One firm of water-tube 
boiler makers has fitted 42 sea-going vessels during the 
last three years with over 120 boilers. 

As it has been my lot previously to point out that 
the real question is what it costa to produce the shaft 
horse-power necessary to propel a vessel, the figures 
below may be repeated. In an oil engine we may 
assume that one shaft horse-power can be got for not 
less than 0-4 15. of oil per hour, and that with oil at 
4l. per ton, 1 Ib. of oil will cost 0-43 of a penny, во that 
one shaft horse-power costs 0-17 of a penny per hour 
for fuel ой. Assuming that the ordinary reciprocating 
engine with cylindrical boilers of 200 Ib. pressure 
requires 1-7 lb. of coal per shaft horse-power per hour 
and that ста! is 24s. рег ton, then 1 lb. of coal will cost 
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FFF 
0-13 оға penny, and one shaft horse- Power will cost 
0-22 of a penny. We may assume that the ой engine 
costs at least 221. per shaft horse - Power in this eountry 
and the ordinary triple-expansion costs 101. рег shaft 
horse-power and that each works 200 days a year, and 
that the total annual charges аге spread over these 
200 days. 'The depreciation, interest, and insurance 
per hour works out at 0-094. per shaft horse-power 
hour for the triple, and 0-24. for the oil engine. Fig. 1 
shows the price that coal should be per ton for any price 
per ton of oil, in order that the sum of the cost of fuel 
and the interest, depreciation, and insurance on the first 
cost of the machinery shall be the same. If oil is 
presented free, gratis, and for nothing," to the oil 
shipowner, the coal-burning shipowner can afford to 
pay 124. per ton for his coal, and still his fuel and charges 
will cost no more than those of the ой engine. With oil 
at the standard price of 80s., the figure for coal may be 
30s. With oil at 308., the corresponding figure for coal 
may be 195. 

These two items, fuel and 184 per cent. for charges, 
do not constitute the whole of the costs. Тһе total 
costs were dealt with very fully in my two earlier 
papers, but the masses of figures there involved do 
not lend themselves to easy discussion. Further, the 
difference between the high-pressure turbine and the 
oil engine in the cost of the other items dealt with, 
viz. lubricating oil, wages, food, and fresh water, 
amounts to about 1 per cent. of the total cost in favour 
of the oil engine. This quantity, about 350/., may be 
kept in view in the estimate of total cost of running, 
but an effective comparison between the most efficient 
steam and oil engines can be made without it. The 
triple-expansion engine, with the dirt of its сов! and 
the hard work of its firemen, does not compare in 
ease and comfort at sea with either the oil-fired 
boilers апа the turbine or with the oil engine. 
Oil is more easily handled both in port and at sea. 
Shorter time in port, and consequent greater profits, 
where profits can be made, and smaller machinery 
crews are the results. These advantages may be very 
considerable, especially in the case of periodic services, 
where & quicker turn round may enable a schedule 
to be maintained with a smaller number of ships. It 
is not easy to evaluate this advantage in terms of cost 
of running per shaft horse-power between services 
which are coal burning and oil burning, respectively, 
but it is evident that where reductions in the nature of 
25 per cent. in the number of ships employed to do a 
given service are made by the use of oil instead of coal, 
such use is fully justified. 

What is the best form of machinery in which to use 
the oil, апа can any means be adopted to make coal 
30 liquid that the advantages stated above can be as 
readily obtained as with oil. It may first be remarked 
that in similar machinery supplied by steam from 
boilers, coal fired, as compared with oil fired, the 
relative B.Th.Us. of the oil and the coal measure the 
quantity of fuel used and the amount of boiler power 
necessary. Assuming the relative B.Th.Us. to be 
13,600 and 19,000, it is evident that the oil firing is 
more costly when the cost рег ton of oil is more than 
1:4 times the cost of coal. That is, oil must be not 
more than 288. per ton to compete with coal at 208. 
per ton. There is some advantage in the oil - fired 
installation, as the weight and space occupied may be 


ті times that of the coal-fired, 7. e., about 28 per cent. 


of the boiler space, fuel, and weight may be saved. 
In the case of an intermediate passenger turbine 
steamer, 550 ft. long, having 10,000 shaft horse-power, 
with cylindrical oil-fired boilers (200 deg. superheat), 
in order to do the same work with coal firing it will 
be necessary to carry extra boiler power and to have 
extra coal space, and to do so it will be necessary to 
increase the length of the ship by 46 ft. if the other 
dimensions are not altered. 4 typical Atlantic vessel 
of this size would carry about 1,650 tons of oil, and, 
if enlarged to use coal instead of oil, would require 
about 2,300 tons of bunker space to steam the same 
distance. The extra weight of hull, boilers, and coal 
would be about 2, 100 tons. If the displacement 18 
enlarged in proportion to the length, the increase will 
be 1,900 tons. If we put it all in amidshipe, it would 
be 2, 400 tons, so that it seems to be quite a practicable 
proposition by inereasing the length of the ship to 
carry the same weight of cargo, stores, &c., an 
sufficient coal to steam the same distance as the shorter 
ship could steam when burning oil. Тһе net result is 
that the ship would be increased 46 ft. in length, 
and would cost about 70,0001. more. The difference 
between the cost of the coal and oil per year in the 
two cases would be about 35,0001, while the charges 
on the extra cost of the ship would be about 14,0007., 
во that the coal-burning ship is 21,0001. per year 
better than the oil-burning ship. Therefore, the 
whole economic advantage of burning oil іп this 
type of ship depends on the ease with which the oil 
can be put on board, and used on board. So much 
for the comparison between coal burning and oil 
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burning for ships with steam cylindrical boilers, 
ordinary turbines, and 200 deg. superheat. Тһе next 
comparison may be made between steam machinery, 
using coal or oil, and the oil engine. Table П gives 
ample opportunities of studying this question. 
First, we may take the King George V, which has 
the experimental stage of the use of steam 
of 550 lb. pressure and 700 deg. temperature, and 
the consequent use of water-tube boilers. The соп- 
sumption of coal of 13,880 B.Th.U. has been proved 
to be 1-085 lb. per shaft horse-power hour. Іп the 
turbine, one shaft horse-power was produced for 8 lb. 
of water evaporated, and the auxiliaries required 
1-66 lb. The efficiency of the boilers was 79 рег 
cent. The figure 1.085 lb. per shaft horse-power- 
hour may be converted to one in which oil of 19,000 
B.Th.U. is used, and will be equivalent to not more 
than 0-79 lb. of oil in а plant of 3,600 shaft horse- 
power. Of this oil consumption, 0-65 Ib. is due to the 
turbine and 0-14 to the auxiliaries. In the King 
George V., in which the above figures were obtained, 
the coal was hand fired. Mechanical grates have 
been adopted in some recently-built vessels, but 
whether the exact value of these grates in terms of 
` coal per shaft horse-power has been accurately deter- 
mined and can be made known, is still to be seen. 
There seems to be & prevalent opinion that, to obtain 
the highest efficiency in & boiler, the air heating must 
not be limited to the extent that it has to be with 
mechanical grates, and therefore that, for the highest 
boiler efficiency, fuel must not be burnt on a grate 
but in & pulverised condition. 
Can any approach in ease of handling coal be made 
to that of ой? Тһе changes that have to be made 
from existing practice are first in getting the coal on 
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board, and second in causing it to reach the furnaces 
in а steady stream. Captain Brand, in his paper 
read at the Summer Meeting of the Institution of Naval 
Architects, in Cambridge,* proposed to supply the ships 
with low-temperature distillation residue in a powdered 
form through pipes, suggesting precautions in bun- 
kering to reduce the chance of explosion of the 
powdered fuel. Others have proposed supplying 
the fuel in a small enough size to enable it to be 
pumped to the bunkers, from which it would be man- 
handled or machine-conveyed to crushers, and from 
there to pulverisers, from which it is blown, suitably 
mixed with air, into the furnaces and there burnt. 
This latter method of burning has been freely used in 
the United States, and to some extent in this country. 
The report of the U.S.A. Prime Movers Committee for 
1926-7, shows that 203 power stations using powdered 
coal with boilers larger than 5,000 sq. ft., say 2,000 h.p., 
are in operation. In this country there appear to be 
no published figures of a similar character, but it 
may be remarked that the Electricity Board have 
authorised 775,000 kw., say 1,000,000 h.p., of new 
or extended power stations during 1926-7. А great 
part of this power is to be developed by pulverised 
coal, and practically all by water-tube boilers. The 
following figures, taken from Power Plant Engineering, 
December 15, 1927, give a characteristic record of pro- 
gress Іп a particular plant in the United States :— 


Steam per 
Date. Boiler. Method of Firing. „ 
ee Scotch boflers ..| Hand-fired =: 15,000 
Water-tube bollers . With chain-grate 23,000 
1916 stokers 
" ..| Underfeed в(оКега 33,000 


» 


1925 .| Pulverised fuel, but 50,000 


rearranged  fur- 
naces 
| Pulverised fuel .. 230,000 


»” 97 


1927 | New boilers .. 


The experience gained on land in burning powdered 
coal is not directly applicable to marine purposes, as 
the furnaces can be made higher and longer than ship 
boilers, and as the flame produced from powdered 
coal may be 20, 30, or 40 ft. long, or even more, there 
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is not the same difficulty in making boilers to suit 
such flames as there is for ships. Mr. Peabody 
has produced а burner designed to make в short 
enough flame to burn іп an ordinary sea - going marine 
boiler having cylindrica] furnaces, and has fitted these 
burners to two boilers in the S.S. Mercer.* This type 
of burner ean be readily adapted for burning oil, so 
that, at any rate during the early stages of ita 
development, aid can be readily got from oil in case of 
need. Other burners have been proposed, but so far 
no experience is available of their use at sea. The 
description of several of these burners is given in 
Appendix А. Ап integral part of the plant necessa 
for the making of powdered coal is the mill which 
takes the coal after it has passed the crusher in its 
process of being reduced to about 14 in. in size, and 
mills it into powder, from which it is blown through 
the burner, accompanied by air of proper amount and 
pressure, and burnt in the furnace. The kind of mill 
which was fitted in the S.S. Mercer is one in which 
hard steel balls of about 3-in. diameter are tumbled 
or whirled round in a cylinder, and thus powder the 
coal which is being fed into the mill. It is claimed that 
the results of the plant on the Mercer are sufficiently 
satisfactory to justify the experiment, and that a 
saving of 10 per cent. over hand firing may be expected 
from the use of such plant. The boiler efficiency 
determined in the Philadelphia Navy Yard in a 
Scotch boiler using pulverised fuel in a Peabody 
burner, was 70 to 77 per cent., and 79-6 to 83-8 рег 
S in a Babcock boiler of marine type at the Bayonne 
plant. 

It seems, therefore, that in order to give coal a chance 
to hold its own against oil, the methods which have to 
be adopted in oil-fired boilers must be imitated. The 
coal must be pumped on board. Coal is already 
being handled pneumatically in this country at the 
rate of 50 tons per hour through а single pipe. А 
combination of süch plants would coal any vessel. 
It must also be forced into the furnaces in & way 
similar to that in which oil is used. This was not 
done in the case of oil until а proper oil burner was 
developed, and was not worked successfully until 
time had shown what precautions were necessary %0 
avoid undue risk and to ensure reliability. This 
development was largely done by the Admiralty for 
its own war purposes, but ав no war purpose seems 
likely to emerge in the immediate future which may 
lead to the development of coal burning by the 
Admiralty, some other Government Department та 
possibly take this matter in hand. The Fuel Кевеагс 
Board may be mentioned in this connection. 


(То be continued.) 


METHODS AT THE MORRO VELHO 
MINE OF THE ST. JOHN DEL REY 
MINING COMPANY, LIMTTED. f 

By А. G. N. Снлгмевз, Assoc. M. Inst. C. E. 


Ar the reopening of the mine in 1892, the lode was 
fairly regular in form, being wide at its western ex- 
tremity, very much narrower in the eastern portion, 
and lying fairly evenly east and west between either 
extremity. The pitch of the lode was approximately 
43 deg., and this inclination was more ог less main- 
tained for many years, whilst at the same time trans- 
verse folds were rare. 

Original Method.—The late Mr. George Chalmers, 
M.Inst.C.E. (the author's father), who was responsible 
for, and carried out, the reopening of the mine after 
its collapse in 1886, evolved а method of mining the 
lode which embodied the use of two winzes between 
permanent levels. The ore was excavated by over- 
head stoping, and the excavation formed was filled 
under a definite system employing standard,mine сагв 
at stope levels. Earth filling was taken from the 
surface to the stopes by these cars, which were run 
over light rails laid on the filling to the various tips, 
while the cars that had previously carried filling to 
the stopes were then taken to the ore faces, charged 
with mineral, and finally sent to the surface. When 
the stopes were operated by this method, the winzes 
were gradually filled as the stope-level rose, and com- 
munication between the winzes and stopes was main- 
tained without great difficulty or expense, the amount 
of cross-cutting necessary not being excessive, because 
the lode was regular and at no time very distant from 
the winzes linking permanent levels. 

Ventilation.—The method of ventilating the stopes 
was to leave an upcast airway at the eastern extremity 
of the excavation from which ore had been removed, 
by not allowing the filling to occupy that space com- 
pletely, whilst at the western extremity a timbered 
upcast airway was formed in the filling. Ав the main 
air current was taken to the lowest permanent level, 
the airway between all stopes formed a portion of the 
JJ НЕ MU 
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upcast. Тһе system just described was employed 
without modification, from the reopening of the mine, 
to а vertical depth of approximately 5,000 ft. Sub- 
sequently, on the grounds of economy and a slight 
flattening in the pitch of the lode, а system embodying 
a single winze, together with a com bined working incline 
and eastern airway, was introduced, the western airway 
being retained. This proved to be unsatisfactory in 
practice. 

Changes $n the Lode.—These first became apparent 
during the development of horizon No. 23, although & 
gradual flattening of the pitch of the lode was notice- 
able from horizon No. 17 downwards, and, in conse- 
quence of transverse distortion, the ore-body would at 
times lie at very considerable distances from any vertical 
winze linking permanent levels. It was therefore 
obvious that & new method of stope operation was 
essential that would not possess the great disadvant- 
ages of the single winze and single inclined tramming 
way at the eastern extremity of each stope and that 
would, of course, give satisfactory results in mining 
an ore body so changed in form. Тһе method finally 
adopted, even above the level at which the greatest 
changes took place, was to carry upwards through the 
filling, as the stope level rose, three or more inclined 
timbered ways parallel with the general inclination of 
the lode. 'Thus continuous communication between 
the vertica] winzes and the stopes was no longer песев- 
sary, and all winzes are now kept open permanently 
and will serve as upcast airways after any particular 
block of ore has been worked out. 

New Methods.—For а time, the method of mining 
the ore on the stopes was not altered, but it quickly 
became apparent that methods suitable in the past 
were almost entirely unworkable under the changed 
conditions. The country rock in which the Morro 
Velho lode lies is à schist that provides a weak and in- 
secure hanging wall, even if the inclination of the 
ore body is comparatively steep. Large areas of the 
lode at level No. 23 lay almost flat, and the width of 
the lode at these points had lessened considerably, 
whilst the grade of the ore had also deteriorated. 
Fortunately, most of the ore body lying between the 
eastern extremity and the centre at this particular 
level was wider than usual, whilst its grade was satis- 
factory. Attempts were made to mine the western 
mineral forming the flatter portion by various methods 
usually employed in such circumstances, but the ex- 
ceasive amount of pack walling necessary, or the large 
size of the pillars of ore that had to be allowed to stand, 
coupled with falls of the hanging wall, clearly showed 
that не approaching the old methods was 
unworkable. 

It was ascertained that this rock was generally much 
stronger in one direction than in another. In other 
words, the schist hanging wall would stand securely 
over an excavation 15 to 20 ft. wide if the direction 
of that excavation lay north and south, but if the direc- 
tion of ап excavation happened to be east and west 
the hanging wall would become exceedingly insecure 
and dangerous if widths of 8 to 10 ft. were exceeded. 
This was the commencement of a system of mining 
flat and dangerous places in the Morro Velho lode that 
has now become known in this mine as the “ stall and 
wall" method. 

In devising new methods, it had to be borne in mind 
that the mine was dependent for & very large part 
of its labour on ignorant and unskilled workers who 
have а rooted objection to the use of labour-saving 
equipment, and that the competent miners whom 
the company possessed were, for the most part, entirely 
inexperienced in any other methods than those they 
had learned at Morro Velho. Almost the m: st arduous 
work in the Morro Velho mine, under the older methods, 
was the shovelling of ore into the standard mine cars 
and the transporting of that ore over the stope tracks 
which it had never been found possible to maintain in 
good order. This necessarily had to be overcome. 
Another objective was to introduce a method whereb 
large excavations could never be formed and by whic 
filling would almost immediately take the place of ore 
removed, thus avoiding falls of country rock. 

Large working-scale experiments on & general method 
of mining, which has since become known as the '' dia- 
ропа! cut and fill," were carried out, and every one 
of the trials met with signal success from the first. 
The system proved to be generally applicable to 
mineral that lay at steep or flat angles, and it also 
worked well in combination with the stall and wall“ 
method of mining flat and dangerous places. The 
filling is almost continuously following the removal of 
ore. 16 is tipped from standard mine cars both east 
and west, and it is allowed, where convenient, to remain 
at its normal angle of rest, whilst the {асе of ore is 
maintained as nearly as possible at the same angle. 
Where the ore is lying at а steep angle, it is either 
blasted on to skids laid on the filling and slides or is 
raked on to temporary benches from which charging 
of the mineral into cars working on the lower stope. 
leve] is easily and efficiently carried out. 


И НД A MÀ 


THE TWIN-SCREW MOTORSHIP 


CONSTRUCTED BY MESSRS. CAMMELL LAIRD AND COMPANY, 


| J 
0 10 20 30 40 50 60 Е] 
Шаттың p — 2) 


| | 


ENG 


INEERING. 


SALOON "OrOm \ e 
— . — — — 
------ - = Эхояе | 
pS, қөз --4 
— 


(МАксн 30, 1928. 


“GREYSTOKE CASTLE.” 


LIMITED, SHIPBUILDERS, BIRKENHEAD. 


АШ», | 


~ 
/ 
= 7 | 
ДЕТ FORE РЕАК 
| DEEP | con DEEP N92 HOLD Да | 
| пан 80 |: ТАМК ТАМК 
1 ІНШІ 2 TER HT | — "ШУ 
p PES XIII [oed err aen E LLL ULL E Pas] | | 1 41 | Pes ак DIL VE OR ATCA MIATA LAER OT OR OL | р 72% 4450108 WATER BALLAST | WEY TANA OR НН лу БЫА | 22222 
б 4 ВА 82 96 700 104 708 712 77 7 3 
WTB. WIS. ИТВ. и78. WTB. г. ие з A га“ „ 


D 
unn 
1-711.'44.6 ча ___ 


ENGINE — 
CASING 


” 


Іп actual practice, the lode lies at greatly varying 
inclinations ; none the less, the system is generally 
maintained, no matter what the inclination of the ore- 
body may be. А special method of removing the ore 
&nd securing the excavations at flat and dangerous 
places, frequently embodying the use of ''stalls and 
walls " that have already been referred to, is employed. 
Generally, however, the only real difference that, occurs 
at steep or flat places is that the former produce а 
steep, comparatively short, face, shortest when the lode 
is vertical, while the latter produce long faces at much 
slighter angles of inclination. 

Actual experience has enabled the diagonal cut-and- 
fill system, as originally designed for flat places, to be 
modified to some extent, so that stalls are now only 
necessary at times when the ore body is very narrow, 
and as а means of temporarily increasing output from 
any flat place if for any reason more tban ordinary 
precautions are necessitated. 

Methods have recertly been introduced by the 
author for the efficient and economical development 
of the lode before the actual formation of a stope, 
to maintain efficient ventilation at the faces during 
and after development, and to prevent working inclines 
from becoming so long as to hamper the handling of 
ore and filling during stoping operations. 

Results.—1t is as yet too early to state with certainty 
what the increase in efficiency by the employment of 
the new methods as opposed to the older ones has 
amounted to, but at horizon No. 23, where the former 
have been longest in operation, an increase in efficiency 
of well over 30 per cent. has taken place, and even better 
results are hoped for when special stope cars and ore- 
pockets are employed for the handling of mineral from 
the faces to the permanent horizon levels. 


THE TWIN-SCREW MOTORSHIP 
“ GREYSTOKE CASTLE." 


In Figs. 1 and 2, above, we give a profile and deck 
plans of the motorship Greystoke Castle, of the 
Lancashire Shipping Company, Limited, of Liverpool. 
This boat, which is built for trading to the East, has 
just been completed by Messrs. Cammell Laird and 
Company, Limited, of Birkenhead. She is equipped 
with two 2,100-h.p. North-Eastern Werkspoor Diesel 
engines constructed by the North Eastern Marine 
Engineering Company, Limited, of Wallsend-on-Tyne. 
Тһе boat 18 built on the Isherwood combined system of 
framing, and has an overall length of 440 ft. Тһе 
length between perpendiculars is 425 ft., the moulded 
breadth 56 ft., and the moulded depth 31 ft. 9 in. 
As will be seen from Fig. 1, she has two continuous steel 
decks and poop, bridge and forecastle decks, with 
wells between. The cellular double bottom is built 
in tanks for oil fuel or water ballast, while immediately 
below the engines, as shown in Fig. 1, the double 
bottom is increased in depth. This section is stiffened 
to form a seating for the engines, and is arranged to 
carry oil fuel at the sides. The tanks are arranged 
so that access may be had to the engine holding-down 
bolts. 
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There are eight watertight bulkheads, seven extending 
from the tank top to the bulkhead deck and the other 
to the main deck. Тһе arrangement divides the boat 
into five wir holds and five 'tween-deck spaces, which 
ате arranged for the carrying of general cargo. Large 
hatches are provided from the holds, with а very 
complete equipment of electric winches supplied by 
Messrs. Laurence Scott and Company, Limited, of 
Norwich. There аге, іп all, eight 5-ton and two 3-ton 
cargo winches and a 5-ton warping winch. The fore 
and aft peaks are arranged as ballast tanks up to the 
main deck, and as store rooms above. Amidships, 
between the tank top and the main deck, two deep 
oiltight tanks are fitted, divided transversely by 
a cofferdam and arranged for the carriage of latex or 
other cargo, as desired. The fore peak is also suitable 
for the carriage of latex. A large oil-fuel tank is 
fitted in the tunnel between the shafts. 

The auxiliary equipment is very complete and of 
modern type throughout. In addition to the electric 
winches, there is an electrically-driven windlass on the 
forecastle, the motor being situated in a watertight 
compartment below the deck. The steering gear is of 
the electro-hydraulic type, controlled by telemotor 
gear from the flying bridge. The refrigerating installa- 
tion is also electrically driven. It is used for cooling 
insulated chambers forming provision rooms. Electric 
light is fitted throughout, while electric heaters are 
fitted in the cabins, вајооп, and smoke-room. Тһе 
electrical supply for the whole of these auxiliary 
services is furnished by four Diesel-engine-driven 
generators. The ship carries à complete wireless 
installation, supplied by the Radio Communication 
Company, and including the firm's automatic alarm 
apparatus. The accommodation for the officers, 
engineers and crew is unusually complete. Тһе cabins 
for officers and engineers are in steel houses on the 
bridge deck, the captain's and officers' being at the 
forward end and the engineers' alongside the engine 
casing aft. Тһе captain’s cabin and ship's office 
and а smoke-room are on the lower bridge deck imme- 
diately above the dining saloon and officers’ state- 
rooms. А separate mess is provided for the engineers 
alongside the engine-room casing, as shown in Fig. 2. 
The European galley is situated at the forward end of 
the engine-room casing, and the native galley and 
hospital are on the poop. 

A general view of one of the main engines, in the 
builder's shops, is given in Fig. 9 on the opposite page, 
and & front elevation and cross-section are given in 
Figs. 3 and 4 on Plate XXXVIII. The engines, which 
are each capable of giving 2,100 brake horse-power in 
service, at 103 r.p.m., have six cylinders, of 28} in. 
bore and 59% in. stroke. Тһе design is generally 
similar to that of the engines of the Raby Castle, 
which were described and illustrated by us on page 507 
of our 119th volume. These latter engines have 
been in continuous service since the beginning of 
1925, and no delay has at any time been caused 
by the machinery. The only replacements have 
been several piston rings and compressor valves. 
The general construction of the engines will be best 
followed from Fig. 4. As will be seen, the cylinder 
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heads and barrels are а single casting, which is of 
Perlit iron. The cylinder barrel is of sufficient thickness 
to allow of boring out and fitting & liner if necessary, 
due to wear. Incidentally the cylinders of the Raby 
Castle’s engines, which are of similar construction, show 
so little wear that it is estimated they will not require 
boring out until some eight or ten years from the 
present time. The barrels are carried іп a main 
cylinder housing, to which they are secured by 
studs, the housing acting as a water jacket. The 
lower portion of the cylinder barrel, which projects 
below the housing, is made separate from the main 
barrel and secured to it by tap bolts. This arrange- 
ment allows the pistons to be inspected with great 
facility. If the engine is turned until a piston is 
at the bottom of its stroke, and the lower portion 
of the barrel is then taken down and lowered until 
it rests on the crankcase top, the piston is entirely 
exposed and its rings may be inspected and removed 
if necessary. This operation can be carried out in 
about 10 minutes. Piston lubrication is supplied 
from this lower portion of the barrel, lubricant being 
introduced at four points each fed by а separate 
lubricating unit. 

The cylinder head has four pockets carrying the 
inlet, exhaust, fuel and starting valves, the exhaust- 
valve cage being water cooled. The fuel valve 18 
slightly off the centre of the cylinder, in order to 
allow ample water space between adjacent valves. 
The valves, as shown in Fig. 4, are actuated from an 
overhead camshaft by means of valve levers. The 
camshaft carries ahead and astern inlet, exhaust 
and starting cams, and a single fuel cam operates 
either ahead or astern. The valve levers are mounted 
on oblique eccentrics carried on the reversing shaft, 
and are so arranged that a half-turn of this shaft 
shifts the roller end of the valve levers from the 
ahead to the astern cams. In the case of the fuel 
cams, the eccentrics are not oblique, and в half-turn 
of the reversing shaft merely moves the roller of the 
lever circumferentially around the cam to the position 
for astern running. When the reversing shaft is in 
the mid position, all rollers are clear of the cams and 
the cylinder compression is broken by means of small 
valves incorporated with the cylinder relief valves 
and actuated from the reversing shaft. This shaft 18 
turned by means of an air cylinder and oil dash pot 
coupled to a rack which meshes with a piston in 
the centre of the shaft. Hand gear is also fitted. 

The starting valves are brought into gear mechani- 
caly by means of the starting shaft, which depresses 
the fulcrum of the starting-valve levers, and so brings 
the rollers on to the cams. The starting shaft also 
opens valves admitting fuel and blast air to the 
various cylinders in proper sequence. This shaft has 
four positions: (a) stop, (6) six cylinders on starting 
air, (c) three cylinders on fuel and three on starting 
air, and (d) six cylinders on fuel. It is driven by à 
small compressed-air motor, with hand gear 88 8 
stand-by. The oil is fed to the cylinder fuel valves 
by gravitation from a floating vessel balanced by 
a counterweight. The oil is delivered into this vesse 
by а comparatively large high-pressure pump, 4n 
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when а certain weight has been put in, the floating 
vessel tips and shuts off the supply side of the pump. 
Blast air is admitted to the top of the vessel, which 
is above the cylinders, and the flow of oil is maintained 
with regularity owing to the automatic maintenance 
of the head. With this system, a single large pump 
serves for the oil supply, but a duplicate stand-by 
pump is fitted. An auxiliary pump ів also worked off 
the turning gear motor. In the event of pump failure, 
there is always sufficient fuel available in the floating 
vessel to give time to get а second pump started up. 

Blast air is supplied by & three-stage compressor 
driven from the forward end of the crankshaft as 
shown in Fig. 3. It is of the usual form, but the high- 
pressure stage is entirely separated from the low- 
pressure by means of a rod passing through a gland in 
the low-pressure cover. With this arrangement, 
leakage past the high-pressure piston cannot get into 
the low-pressure circuit, while the rod allows flexibility 
between the two pistons. The low-pressure and inter- 
mediate-pressure piston is driven from а crosshead 
in the сгапКсаве, the arrangement preventing crank- 
case oil from getting into the low-pressure system. 
А forced-lubrication pump and two pumps for piston 
cooling, drainage or bilge work are driven from the 
compressor crosshead. 

The arrangement of the system of piston cooling is 
shown in Fig. 10 annexed. There are no glands under 
pressure and it is not possible for the cooling water to 
gain access to the crankcase. Each piston has nine 
rings, the lower one acting as a scraper ring. The 
remaining parts of the engine do not demand any 
detailed comment. The main columns, of the A pattern, 
are of box form, each cast in two parts bolted together 
on the centre line. The crankshaft is in two sections, 


each of three throws. In addition to the cylinder 
barrels, all parts exposed to combustion temperatures 
or severe duty are of Perlit iron. These parts include 
the pistons, valve cages, valve heads, piston rings, 
cams, compressor covers, liners and pistons and other 
details. 

On the shop trials, the engine had an indicated horse- 
power of 2,095 at full power, and 2,330 at overload, 
at speeds of 102-75 and 107-5 r.p.m. The mechanical 
efficiencies were 74°5 and 76-8 рег cent. The exhaust 
temperatures were 644 and 706 deg. F. The consump- 
tions, in pounds of oil per brake horse-power hour, 
under the two conditions were 0:3875 and 0.392. 

The arrangement of the engines in the ship, together 
with the auxiliary machinery, is shown in Figs. 5 to 8 on 
Plate XXXVIII. The four Diesel-electric generating 
sets are arranged on the port and starboard sides at the 
forward end of the engines. Two of these sets are of 
100 kw. and two of 65 kw. Тһе engines are of the 
four-cycle type and were manufactured by Messrs. 
W. H. Allen, Sons and Company, Limited, of Bedford, 
the generators being made by Messrs. Sunderland Forge 
Company, Limited, who supplied the whole of the 
electrical equipment for the engine room. Тһе control 
gear is situated at the forward engine-room bulkhead, 
and every auxiliary has its own separate electric 
circuit. Cooling water for the main engines is pro- 
vided by a centrifugal pump of the upright type, sup- 
plied by Messrs. Drysdale, and а Centrex centrifugal 
pump by the same firm acts as a standby and deals 
with ballast duties. Two Fuerheerd pumps, supplied 
by Messrs. Stothert and Pitt, are installed for fuel-oil 
transfer work and standby forced lubrication. The 
auxiliary equipment also includes an electrically- 
driven air compressor, built by Messrs. Keavell and 
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Company, which supplies air for manceuvring purposes. 
An additional small steam-driven air 1 свае is 
fitted for use when starting up. Two large reservoirs of 
manceuvring air are placed in the engine-room wing, 
as shown in Figs. 6 and 8. The equipment also includes 
an electrically-driven three-throw pump, supplied by 
Messrs. Dawson and Downie, which is used for general 
purposes. Two Sharples' purifiers are fitted for dealing 
with the fuel oil and one for the lubricating oil. А 
Cochran boiler, fixed at the forward end of the engine 
room above starting-platform level, as shown in Fig. 5, 
supplies steam for heating and for portable cargo 
pumps, &c. The oil-burning equipment of this 
boiler is of the Wallsend-Howden low-air-pressure 
type. Two duplex feed pumps, made by Mesers. 
Dawson and Downie, are fitted, and, in addition, & 
simplex pump, by the same makers, is provided as a 
standby to the electrically-driven oil-fuel transfer 
pump. 

The boat was built under the supervision of Captain 
Lightoller, the Marine Superintendent of the Company, 
and Messrs. Esplen and Company, the owners' con- 
sulting engineers. Мезвгв. Esplen also supervised the 
building of the machinery installation. 


LETTERS TO THE EDITOR. 


MACHINE TOOLS AT LEIPZIG. 


To THE Егітов or ENGINEERING. 


Str,—The undersigned has spent some time in 
Leipzig, and noticed the big impression that the 
machine tools made on the English visitors. Many of 
the Englishmen present advised me that they had 
come to Leipzig as they were determined to see what 
was being made in Germany, and understood they 
would have no opportunities to view same in England. 

The impression of seeing the greater part of the 
German machine tool industry assembled together in 
one hall left a very large effect оп their minds. This, 
to a certain extent, was counteracted by the enterprise 
of one of the very large English manufacturers them- 
selves showing at Leipzig, and some of them expressed 
their feeling that it was a pity that they had not an 
opportunity of seeing а full range of English manu- 
facturers in competition with German, and that 
they would have been rather more able to judge 
their comparative merits if they could have seen them 
together. 

Although the German machine-tool industry is so 
much larger than the English, and there are many 
tools which are manufactured under modern methods 
in Germany for which the demand in England is 
insufficient to establish factories concentrating on 
these particular lines, I, myself, felt that the confi- 
dence in English manufacturers, would have been very 
much increased when they had the opportunity of 
seeing the best English and the best German machines 
standing side by side. 

Therefore, my visit to Leipzig has again strongly 
confirmed my view that the policy of the Machine Tool 
Trades Association of eliminating German machines is 
wrong, especially as the effect of this elimination is so 
much intensified by the fact that they allow Swiss and 
American machines to be shown. 

Yours faithfully, 
The Selson Engineering Company, Limited, 
Н. М. ЗЕ зом, 
Managing Director. 
26-28, Charles-street, На оп Garden, 
London, Е.С.1, March 26, 1928. 


THE RECOGNITION OF SCIENCE. 


To THE EDITOR OF ENGINEERING. 


Str,—In common with some others present at the 
opening of the new galleries of the Science Museum by 
H.M. the King, to which reference is made in your issue 
of March 23, page 356, I noticed with surprise that 
none of the senior officers of the Museum, as you imply, 
was included in the list of presentations. Lord Peel, 
as First Commissioner of Works, in his list of presenta- 
tions, seems to have been careful to include not only 
the architect and contractor, but also the general 
foreman and others typical of the scveral classes of 
the artisans employed on the building. Оп the other 
hand, Lord Eustace Percy, the President of the Board 
of Education, was content to present the Advisory 
Council of the Museum, entirely ignoring the actual 
officers of the Museum with the exception of the 
director. 

As you are no doubt aware, the officers of the Science 
Museum include men of considerable standing in 
engineering and scientific circles. In some cases they 
are leading authorities on their subjects, and have an 
international reputation. Тһе list of officers includes 
D.Sc.’8, M.Sc.’s, Associates of the Royal College of 
Science, and members of the leading engineering insti- 


tutions. Some of the senior officers have long terms 
of service to their credit, and it is undoubtedly largely 
due to their untiring zeal and energy that the Museum 
possesses some of its most interesting exhibits. 

The action of the President of the Board of Educa- 
tion in passing over these senior officers is rendered tho 
more inexplicable by the fact that, during the tour of 
the galleries, as I &m informed, some of their juniors 
were brought to the notice of the King. Usually, 
when Royal visits are paid to universities and other 
institutions, it is the custom to present officers in order 
of seniority, and it is to be regretted that this custom 
was not followed at the Science Museum. 

The incident only serves to show the level of the 
esteem in which science seems to be only too commonly 
held in official cireles, but all your readers will agree 
that for it to be possible for the scientific expert in 
the public service to be treated in this way, and for 
so uncalled for a slight to be put on a particular body 
of Civil Servants, and the Civil Service in general, is 
deeply to be regretted. It is hardly possible that such 
а thing could occur at the British Museum, the Royal 
Observatory, or the National Physical Laboratory, and 
it is to be hoped that some Member of Parliament 
(perhaps an engineer) will ask the Minister for Education 
for an explanation. 

Yours faithfully, 
“ SCIENTIST." 

London, March 28, 1928. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Divergent conditions continue to 
operate in the steel and engineering trades of this area. 
There is a more hopeful tone in basic-steel manufacture. 
The rise in foreign quotations is further reflected in the 
arrival of more contracts in this district. Deliveries of 
hematites for special-steel manufacture are increasing. 
The latest official quotations are as follow: Derbyshire 
foundry pig iron 64s., Derbyshire forge iron біз., hard 
basic billets 71. 28. 64. to 7l. 12s. 6d., soft basic 6l. 5a., 
crown bars 107. 10s., all per ton delivered at local works. 
Departments producing railway rolling stock are in a 
healthier position. Orders in hand from India and South 
America and other foreign markets have resulted in а 
substantial increase in output. Тһе demand for ship- 
building requisites is not so good as recently. Improve- 
ment is anticipated, however, in the near future. Firms 
specialising in the production of colliery gear and equip- 
ment report no improvement. In contrast, electrical 
machinery manufacture continues an active line. "There 


is evidence of a revival in the call for textile machinery, 


despite the slackness of trade in the Lancashire cotton anc 
Yorkshire woollen districts. А bigger tonnage of 
Stainless steel and rustless iron is going into use. The 
lighter trades are variable. The demand for all descrip- 
tions of saws is well below the average. Some good 
orders have been booked both on home and foreign 
account for garden and farm implements. Scythe makors 
report a growing demand. Files are quiet, but engineers’ 
small tools are making headway. 


South Yorkshire Coal Trade.—Both users and merchants 
are inclined to adopt a wait and see policy until after 
the coal marketing scheme has come into operation next 
month. Industrial fuel has improved immensely, but the 
tonnage going into consumption still falls far short of 


output. Heavy stocks of house coal are being held by 
collieries. The demand remains weak and well below 
normal. The export market for foundry and furnace 


coke continues firm, while home requirements tend to 
increase, (тая coke shows no change. Quotations :— 
Best branch handpicked, 27s. 6d. to 298. ба. ; Derbyshire 
best bright house, 20s. 6d. to 21s. 6d. ; best house coal, 
198. to 20s. 64. ; screened house coal, 164. to 178. 6d.; 
screened house nuts, 158. to 168.; Yorkshire hards, 
148. ба. to 153. ба. ; Derbyshire hards, 14s. to 15s. 6d. ; 
rough slacks, 84. 6d. to 9s. ба. ; nutty slacks, 65. to 75. ; 
smalls, 3s. to 48. ба. 


PERSONAL. —Messrs. Rose, Downs and "Thompson: 
Limited, Old Foundry, Hull, have taken over the business 
hitherto conducted by Messrs. Robert Middleton and 
Company, Sheepscar Foundry, Leeds, and can supply 
any machinery, or renewals for machinery, previously 
supplied by the latter firin. 


THE JUNIOR INSTITUTION оғ ENGINEERS.—In a lecture 
which he gave before the Junior Institution of Engineers 
on March 23, under the title of ** High-Tension and Low- 
Tension Supply for Wireless Receivers from Electric 
Mains," Mr. В. J. Axten dealt with a subject which should 
be of direct personal interest to a large number of engineers 
and others. He said that the need for battery eliminatora 
arose from considerations of convenience, end also of the 
demands for power made by the last stage of amplifica- 
tion. Dry batteries were not efficient producers of the 
high anode voltages required in modern sets, and aceumu- 
lators required careful attention. As regards low- 
tension supply, Mr. Axten said that he considered the 
valve with the indirectly-heated cathode best for use 
with alternating-current supply, but with direct-current 
supply, it was best to use low-consumptior valves of the 
ordinary type connected in series, so that losses т 
resistances for bringing down the voltage were reduced 
toa minimum. The lecturer demonstrated two kinds of 
receiving sets working from direct-current mains. 


[MARCH 30, 1928. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—New business in Cleveland 
pig iron is rather quieter, but output is insufficient to 
cover requirements of customers in fulfilment of contracts 
already made, and, consequently, the much depleted 
stocks at makers’ works are still being steadily reduced. 
Recent substantial sales to Scotland have attracted the 
attention of Continental pig-iron makers, who, it is 
stated are prepared to grant price concessions (0 
customers beyond the Tweed, but the figures named for 
foreign material are reported to be still too high to tempt 
Scotch consumers of pig iron to return to extensive use of 
overseas products. Home consumption of Cleveland pig 
iron remains heavy, the bulk of the make still going into 
direct use at ironmasters’ own foundries and steelworks. 
A few sales to local firms and to home buyers elsewhere 
are being made, and further business with Scotland is 
confidently looked for, but export sales are few and 
small, and. do not seem likely to show material ез ion 
in the near future. Fixed quotations are well main- 
tained. Хо. 1 grade of Cleveland pig is 68s. 6d. ; No. 3 
Em 66s.; Мо. 4 foundry, 65«.; and No. 4 forge, 

4з. 64. 


Hematite.—Some slight improvement is noticable in the 
East coast hematite branch. Supply is still in excess of 
requirements, and prices remain well below cost of produc- 
tion, but values tend upward as the result of further 
expansion of home and Continental demand. Recognised 
market rates are still based on 70s. for mixed numbers, 
but customers claim they can buy at less; on the other 
hand, named brands command higher prices. 


Foreign Ore.—Transactions in imported ore are few, 
but sellers continue to take & very firm stand in expec- 
tation of supplies being less plentiful. Up to 224. 6d. 
c.i.f. Tees is asked for best rubio. 


Blast-furnace Coke.—Business in Durham blast-furnace 
coke is quiet. Local consumers are not disposed to 
negotiate at all extensively for supplies, and quotations 
are barely maintained on the level of 185. for good average 
qualities, delivered here. 


Manufactured Iron and Steel. —A few sales of finished 
iron and steel have been made, but reports of easier 
tendency in Continental steel are disquieting. Common 
iron bars аге 101. 5s. ; best bars, 107. 10s. ; double best 
bars, 107. 15s. ; treble best bars, III.; iron rivets, III. 5а. ; 
packing (parallel), 71. 108.; packing (tapered), 101; 
steel billets (soft), 67. 158.; steel billets (medium), 
7l. 2s. 6d. ; steel billets (hard), 71. 124. 6d. ; steel riveta, 
11. ; steel ship plates, 81. 7s. 64. ; steel angles, 71. 178. 64.; 
steel joists, 71. 174. 6d.; heavy sections of steel rails, 
8l. 105. ; black sheets, 91. 15s. ; and galvanised corru- 
gated sheets, 131. ба. 


Tees and Hartlepool Shipbuilding Associations.—After 
having been in existence for twenty-five years, the Tees 
and Hartlepool Shipbuilding Association is to be wound 
up. At one time ten yards were connected with the 
Association, but one establishment after another has 
been closed down, and now, with the decision to dishand 
the three remaining members of the organisation— 
Messrs. Craig, Taylor and Company, Limited, of 
Thornaby, Messrs. Smiths Dock, Limited, of South 
Bank, and Messrs. Wm. Gray and Company, Limited, of 
West Hartlepool—have applied for admission to the 
Tyne Shipbuilding Association. 


THE Port or BARI: ADDENDUM.—In the description 
of the new harbour works for the port of Bari, Italy, 
given on page 245 of our issue for March 2 last, the firm 
of Impiante ed Apparecchi da Transporto, Via Chiosetto, 
No. 1 Milan, was inadvertently omitted from the list of 
those supplying the equipment. This firm supplied 
several important items in the plant, amongst which 
may be mentioned the crane for discharging pozzuolana 
from the vessels, the aerial ropeways and belt conveyors 
for transporting pozzuolana and concrete throughout, 
апа the electric travelling cranes for transporting the 
moulds and the smaller concrete blocks. 


AUTOMATIC Вопкв CoNTROL.—In view of the m- 
creased attention which is now being paid to combustion 
control in the boiler-room, it is interesting to note that 
what аге probably the first examples in this country 
of complete automatic installations for operating boiler 
plants were started up last week at the Highams Park 
works of Messrs. British Xylonite, Limited, Hale End, 
E.4, and at the Radcliffe Paper Mills, near Manchester. 
At the first mentioned works, there are four Babcock and 
Wilcox boilers, with an hourly evaporation of 13,000 Ib. 
each, fitted with superheaters, economisers, and Bennis 
chain-grate stokers, the chimney draught being increased 
by an engine-driven fan. The automatic control appa 
ratus, which is on the Hagan system, aud was suppli 
bv Messrs. James Gordon and Company, Limited, 
Windsor House, Kingsway, W.C.2, consists of в master 
regulator connected by в j-in. pipe line to the иеш 
main, Variations іп the rate of steam flow are immediately 
transformed by the master regulator into movements 
controlling the boiler dampers, the steam stop valve 15 
the stoker engine and that on tlie fan engine, so that pin: 
coal and ніг supplies are regulated in accordance with Г е 
demand for steam. Тһе automatic installation at | 10 
paper mill controls the dampers of two Lancashire 165 ers 
and also regulates the supply of steam to jets for d ted 
draught. Тһе speed of the stokers is to be гейша Е 
later. It is hoped that figures showing Ше resu en 
fitting the new apparatus on coal consumption, 46» 
will be available in due course. 


GrLAsGow, Wednesday. 


Scottish Steel Trade. — А quiet tone continues to prevail 
in the steel trade of Scotland, and the hopes of an early 
improvement, which were beginning to be quite general 
lately, are now less pronounced. Тһе stiffening up of 
Continental prices was expected to make for better 
buying here, but now that these have cased off a bit, 
the outlook is not so good. The demands upon the local 
steelworks are generally poor, and output is still far short 
of capacity. Shipbuilders are not in a position to place 
much fresh business for plates or sections, and what is 
heing taken in is really only day-to-day requirements. 
Export orders are not of much volume, and inquiries do 
not represent a heavy tonnage. Іп the black-sheet trade 
there is little change to report this week. Heavy gauges 
are dull. and only a fair demand exists for the lighter and 
yalvanised sorts. Prices have a firmer tendency, parti- 
cularly for galvanised varieties. The following are to- 
dav's prices: -Boiler plates, 101. 108. per ton; ship 
plates, 80. 7s. 64. per ton; sections, 7l. 175. 6d. per ton ; 
sheets, | in., 81. 128. 64. per ton; galvanised corrugated 
sheets, 24 B. W. G., 131. 7s. 64. per ton, all delivered 
Glasgow stations, 


Afalleable- Iron Trade.—The conditions ruling in the 
malleable-iron trade of the West of Scotland during 
recent weeks have not altered, and a hand-to-mouth 
state 18 all too general. Consumers of bar iron, as well 
as of re-rolled steel bars, аге ordering very sparingiy. 
and the works are all quiet. Prices are unchanged, and 
are as follow :--“ Crown " bars, 10“. 53. per ton for home 
delivery, and for export; re-rolled steel bars, 71. 15s. 
per ton for home delivery; and 74. per ton for export. 


Scottish. Pig- Iron Trade. Rather a better feeling has 
been noticeable in the Scottish pig-iron trade this week, 
although there has been little expansion in business. 
Production, at present, is quite equal to all demands, but 
some fair inquiries are in the market. With raw material 
dearer, prices have become firmer. Тһе following are the 
current market quotations :—Hematite, 748. per ton, 
delivered at the steel works; foundry iron, No. 1. 758. 
to 76. per ton; and No. 3, 70s. to 718. рег ton, both on 
trucks at makers’ yards. 


Scottish Pi- Iron Shipments.— The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending Saturday last, March 24, amounted to 499 tons. 
Of the total, 394 tons went overseas and 105 tons coast- 
wise. For the corresponding week of last усаг, the 
figures were 220 tons overseas and 40 tons coastwise, 
inaking а total shipment of 260 tons. 


Shipbuilding Contract.—The Bombay Steam Naviga- 
tion Company, Limited, have placed an order with 
Messrs. Bow, MeLachlan and Company. Limited, Paisley, 
for a single-screw passenger and cargo steamer of 1,500 
tons, for service in Indian waters. 


Wages in the Iron Trade.—Measrs. James С. Bishop and 
Owen Coyle, joint secretaries of the Scottish Manufac- 
tured Iron Trade Conciliation and Arbitration Board, 
have received intimation from Sir John М. MacLeod, 
Bart., C.A., Glasgow, that in terms of the remit he has 
examined the employers’ books for January and Feb- 
ruary, 1928, and certifies that the average net selling 
price brought out is 101, 13s. 3-825d. This means that 
there will be no change in the wages of the workmen. 


INTERNATIONAL NAUTICAL EXHIBITION, PARIS.— 
We understand that the next International Nautical 
Exhibition, Paris (Salon Nautique International), will 
be held from October 30 to November 11, next. 


CHILEAN GOVERNMENT DEVELOPMENT PROGRAM ME.— 
The Chilean Legation informs us that the Budget of ordi- 
nary income for Chile, for 1928, amounts to 959 million 
pesos, and that of ordinary expenditure to 943 million 
pesos, showing a favourable balance of 16 million pesos. 
Some 123 million pesos are destined for drainage and 
waterworks, while 427 million have been set apart for the 
building of schools and for the use of fiscal departments. 


NATIONAL ASSOCIATION OF MasTER HEATING AND 
Domestic ENGINEERS.— The twenty-fourth annual general 
meeting of the National Association of Master Heating 
and Domestic Engineers was held on March 14 last, at 
the oflice of the Association, 12, Russell Square, London, 
W.C.1, Mr. James Elliott, of Manchester, being in the 
Chair. The annual report of the Council showed that 
satisfactory progress had been made during the year, and 
that there had been а considerable increase іп the number 
of members. In view of the extension in the work of 
the Association, it was resolved to alter the present 
title and to adopt that of the National Association of 
Heating, Ventilating and Domestic Engineering Em- 
ployers, 


REINFORCED CONCRETE BRIDGE, MONTROSE, SCOTLAND. 
— Under а provisional order, Montrose Town Council, 
Forfarshire, has received powers to expend а sum not 
exceeding 90,000“. on the partial demolition and гесоп- 
8truction, in reinforced concrete, of the Montrose bridge 
over the South Esk. Тһе designer of the bridge is Sir 
E. Owen Williams, K.B.E., of Westminster. Prior to the 
demolition of the existing bridge, which is of the sus- 
pension type, а temporary bridge will be erected along- 
side, at an estimated cost of 12,0001. It is expected that 
tlie new bridge will cost about 70,0004. to build. Con- 
tingencies have been allowed for to the extent of 8,0001. 
t is anticipated that operations will be commenced 
*hortly, and that the bridge will be completed and put 
into service by March 31, 1930. 


CanDiFF, Wednesday. 


The Coal Trade.—A commencement was made by the 
South Wales Coal Marketing Association, to-day, in their 
endeavour to stabilise the selling price of Welsh steam 
coal. Yesterday representatives of the colliery апа 
export companies, who are members of the Association, 
elected the executive committee, which numbers not less 
than 15 and not more than 25, and will be responsible for 
the scheme. 1% was decided to make a start with Mon- 
mouthshire large coals, and to-day quotations for these 
classes were advanced by 64. per ton to the basis of 
173. 94. to 185. 3d., for Black Veins, 178. За. to 178. 9d., 
for Western Valleys, and 17s. to 17s. 6d., for Eastern 
Valleys, for shipment at Cardiff, with the figure 6d. less 
in all cases for loading at Newport. No business was 
reported at the new prices, as prospective buyers preferred 
to await developments rather than pay the increased 
quotations, Prices for all other classes of coal remained 
unaltered, but business was slow as salesmen were 
undecided what to do in view of the expected imminent. 
operation of minimum figures. Best Admiralty large 
ruled from 199. to 104. 3d., with seconds 188. to 19а., and 
ordinaries 178. to 18s., with dry large from 178. 6d. to 
18», 64. Smalls ruled from 105. 69. to 139. Shipments 
of coal аз cargo during the past week totalled 411,030 tons, 
which was nearly 32,000 tons less than that dealt with 
in the preceding six days, but 5,000 tons more than 
in the corresponding period of last year. Shipments to 
Argentina were raised from 37,700 tons to 69,500 tons, to 
Brazil from 36,900 tons to 49,350 tons, and to Portugal 
from 13.950 tons to 14,990 tons, but to Egypt reduced 
from 66,810 tons to 27,500 tons, to France from 104,290 
tons to 92,040 tons, to Italy from 66,130 tons to 34,800 
tons, and to Spain from 31,210 tons to 13,430 tons. 


Iron and Steel. Exports of iron and steel goods in the 
past week amounted to 18,103 tons, compared with 15,102 
tons in the previous week. Shipments of tinplates and 
terneplates were increased from 4,474 tons to 9,685 tons, 
and of other iron and steel goods from 4,918 tons to 6,077 
tons, but for blackplates and sheets reduced from 2,496 
tons to 367 tons, and of galvanised sheets from 3,214 tons 
to 1,974 tons. 


Employers! Organisations.—Mr. T. B. Humphries, of 
the Globe and Hazelwood Shipping Companies, will, on 
Friday, be formally re-elected president of the Cardiff 
Chamber of Commerce for the ensuing year, and Mr. T. H. 
Mordev, of the Seven Seas Shipping Company, апа Mr. 
Reginald N. Jones, of the Lewis Merthyr Consolidated 
Collieries, Limited, will be re-elected vice-presidents. 
On Tuesday, Мг. У. H. Williams, of Messrs. W. Н. 
Williams and Company, and Mr. David Lewis, of Messrs. 
Franklin Thomas and Company, Limited, will be elected 
chairman and vice-chairman, respectively, of the Cardiff 
and Bristol Channel Pitwood Importers’ Association. 


CowTRAcT.—The Scheldt Intercommunal Electricity 
Company of Antwerp has placed an order with Ateliers de 
Constructions Electriques de Charleroi for two 40,000 
Ку.-а., 10,500-volt turbo-alternators. 


AUTOMATIC TELEPHONES IN MukDEN.—We under- 
stand that the telephone administration ав Mukden, 
Manchuria, has decided to instal automatic telephones. 
It is anticipated that the installation will be complete 
in three years. 


= 


GAILLARD MEMORIAL TABLET, РАХАМА CANAL.— 
A bronze tablet, dedicated to the memory of Lieut.-Col. 
David Du Bose Gaillard, division engineer, Panama 
Canal, under whose charge the excavation of Culebra 
Cut was carried out from July, 1908, to July, 1913, was 
unveiled recently at a prominent place on the rock face 
at Contractor's Hill, some 100 ft. above the normal surface 
of the Canal at that point. The Culebra Cut was officially 
renamed Gaillard Cut in 1915. 


THe COMMERCIAL Motor USERS’ AssocraTtIon.—The 
annual luncheon of the Commercial Motor Users’ Associa- 
tion was held on Tuesday last, the 27th instant; the 
president of the Association, Mr. Е. Б. Shrapnell-Smith, 
being in the chair. In proposing the toast of His 
Majesty's Ministers," the President stated that the 
Association. was not opposed in principle to the co- 
ordination of road and гай (гаће, as they held that such 
co-ordination was to the public interest, which they 
regarded as the decisive factor. They felt, however, that 
very careful consideration should be given to the rights 
of small owners. In this connection, the President 
mentioned that there were over а thousand ех-зетуісе 
members of the Association, each owning from two to 
four vehicles. Mr. Shrapnell-Sinith stressed the import- 
ance of eliminating weak road bridges which greatly 
militated against the most effective use of the ronda. In 
replving to the toast, Sir William Joynson-Hicks said 
our road system was second to none in the world, but in 
view of future trattic developments, every effort must be 
made to not only maintain the roads in their present 
condition, but to widen and extend them. The Rt. Hon. 
Wilirid Ashley. in proposing the toast of The Associa- 
боп,” said that he was of opinion that it would һе both 
unfair and unwise to prevent the railways having the 
powers they sought, providing that adequate safeguards 
against abuse could be assured. His Department were 
conducting experiments on road surfacing and skidding, 
and it was intended to devote a stretch of the new 
Colnbrook by-pass road to this work. Не agreed that 
weak bridges should be strengthened as quickly as pos- 
sible, and mentioned that a private Bill was now before 
Parliament to deal with the more inportant financial 
issues involved. 
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NOTICES ОЕ MEETINGS. 


JUNIOR INSTITUTION оғ ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S. W. I. Locomotive Main- 
tenance," by Mr. C. F. Adams. 


INSTITUTION OF WELDING ENGINEERS.—-To-night, 
7.30 p.m., Caxton Hall, Westminster, S. W. IJ. Bronze 
Welding," by Mr. W. Steele. 


RovarL Іхвтітгтіох.-То-пірім, 9 p.m., Albemarle- 
street, W. IJ. Radioactive Atoms and their Structure," 
by Sir E. Rutherford. Saturday, March 31, 3 p.m. 
“The Transformation of Matter" (Lecture IV), by 
Sir E. Rutherford. 


INSTITUTE оғ TRANSPORT.—Monday, April 2, 5.30 
p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. Southern Railway Flectrifi- 
cation," by Mr. E. C. Cox. 


INSTITUTION OF AUTOMOBILE ENGINEERS.— Western 
Centre Monday April 2, 6.45 p. In., Merchant Venturers' 
Technical College, Unity Street, Bristol. Mixture 
Distribution in Multi-Cylinder Engines," by Mr. J. N. 
Tait. London: Tuesaday, April 3, 7.45 p.m., Royal 
Society of Arts, John-street, Adelphi, W.C.2. “ Tho 
Electrical Characteristics of Spark Gap and Sparking 
Plug," by Mr. E. A. Watson. 


INSTITUTION OF THE RUBBER INDUSTRY. - Monday, 
April 2, 8 p.m., Engineers’ Club, Coventry Street, W.1. 
“ Note on the Behaviour of Prussian Blue and Some 
Other Ferro-Cvanides in Rubber," by Dr. J. R. Scott. 
“ Stickiness of Unvulcanised Rubber," by Мг. R. У. 
Griffiths and Mr. M. Jones. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Tues- 
day, April 3, 5.30 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. “Тһе Ой Well and Later 
Developments at Hardstoft, Derbyshire,” by Dr. A. 
Wade. 


INSTITUTION оғ Сгуп, ENGINEERS.—Tuesday, April 8, 
6 p.m., Great George-street, S. W. J. An Experi- 
mental Determination of the Thickness апа Distri- 
bution of the Oil Film in a Flooded Cylindrical Bearing,” 
by Professor J. Goodman. Wednesday, April 4, 6 p.m., 
Informal Meeting. The Disposal of Sewage of Country 
Houses апа Hamlets, by Mr. G. Т. Cotterell. 


INSTITUTION OF MECHANICAL  ENGINEERS.— South 
Wales Branch : Tuesday, April 3, 6 p.m., Royal Metal 
Exchange, Swansea. ‘ Reversing Blooming Mill Prac- 
tice,” by Мг. С. А. У. Russell. 


INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Centre: Tuesday, April 3, 7 p.m., Engineers’ 
Club, Albert-square, Manchester. Annual General 
Meeting. Some Practical Considerations іп the 
Design of Automatic Equipments for Heavy Traction 
Sub- Stations,“ by Mr. H. В. Poynder. Scottish Centre : 
Tuesday, April 3, 7.30 p.m., Royal Technical College, 
George-street, Glasgow. * Higher Steam Pressures 
and their Application to the Steam Turbine,” by 
Mr. А.Н. Law and Mr. J. P. Chittenden. London: 
Wednesday, April 4, 6 p.m., Victoria-embankment, 
W.C.2. Wireless Section Meeting. The Study of 
Signal Fading“ (The Work of the Radio Research 
Station at Peterborough), by Prof. E. V. Appleton. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, April 3, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow. “Тһе Balance of Internal-Combus- 
tion Engines," by Prof. W. Kerr. 


INSTITUTION Or RAILWAY SIGNAL ENGINEERS.— 
Wednesday, April 4, 6 p.m., Institution of Electrical 
Engineers, Victoria Embankment, W.C.2. “А Short 
Account of the Siemens and Halske Lock and Block 
System ’ by Mr. Т. S. Lascelles, 


FRENCH INDUSTRIAL FUEL ÉExurBrrioN.—On page 148 
of our issue of February 3 last, we gave brief particulars 
of the second French Industrial Fuel Congress (Congrés 
du Chauffage Industriel) which is to take place in Paris 
in June next. We now learn that an international 
exhibition is to he held, in connection with the Conyress, 
at the Parc des Expositions de la Ville de Paris, from June 
23 to July 8 next. The exhibits will deal with the prepar- 
ation of solid. liquid, and gaseous fuels, the utilisation 
and conservation of heat, the control of heating media and 
the utilisation of steam. Full particulars regarding the 
(unetion may be obtained from the Commissaire Général, 
Association Parisienne des Propriétaires d'Appareils à 
Vapeur, 66, Rue de Rome, Paris, 8e, France. 


EXTENSION or THE RAMSAY LABORATORY OF CHEMICAL 
ENGINEERING.—-In response to the appeal for 50,0007., 
for the extension and equipment of the Ramsay Labo- 
ratory of Chemical Engineering at University College, 
London, issued recently by the Chemical Engineering, 
Building and. Equipment Fund Committee, of which the 
Right Hon. Sir Alfred Mond 15 the Chairman, Ше sum of 
23.5551. has been produced. Тһе principal subscribers 
include the following :~—-Messrs. Imperial Chemical 
Industries, Limited, 10,0007. ; The Shell group, 5,0001. : 
Messrs. The Gas Light and Coke Company, Limited, 
5,0007. ; Messrs. Dunlop Rubber Company, Limited, 
1,0007. ; Messrs. Reckitt and Sons, Limited. 1.0007. In 
addition to the above, an income of 6,0001. а year is 
required for the maintenance of the laboratory, and, for 
this purpose, 3.191. has been promised for the first 
5 years, and 2,6001. for the second 5 years. It is verv 
desirable that both these funds should be completed 
at an carly date, in order that the building may be com- 
menced. Donations may be sent to Sir David Milne- 
Watson, at University College, Gower-street, London. 
W.C.1, who will be glad to supply any further particulars. 
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THE ORGANISATION OF RESEARCH. 


IT is unfortunate that many of those who con- 
template scientific research regard an investment 
in it as in the nature of a gamble, not to be enter- 
tained unless, if successful, it may yield rewards 
on the scale to which gamblers look forward. 
Experience, however, contradicts this opinion. 
Research pursued in such a spirit is found most 
often to be fruitless. but when organised systemat- 
ically it seems to yield substantial returns with 
sufficient regularity to be classed as a highly 
remunerative form of insurance. In a suggestive 
lecture recently given to the Royal Colonial In- 
stitute Mr. Н. T. Tizard, F.R.S., the Secretary 
to the Department of Scientific and Industrial 
Research, quoted the results of that Depart- 
ment for the last ten years as showing that 
scientific and industrial research was the equiv- 
alent, not of а gamble, but of a lottery loan, 
which, in addition to its immense, if infrequent, 
prizes, returned the principal with a larger in- 
terest than many public loans could afford to pay. 
To attain the best results, experience has shown 
that research needs to be organised. In the short 
discussion which followed Mr. Tizard's address, it 
was pointed out that in the quality of their 
scientific men neither Germany nor any other 
country has ап advantage over our own. Ап 
unquestioned superiority of German industry over 
British lies in the more effective organisation of 
its scientific forces. 

The need for this organisation would perhaps 
be recognised more readily if it were remembered 
that these forces are of two kinds, from whom 
ditferent classes of work are expected. Оп the 
one hand, there are the few individuals who are 
gifted with high scientific imagination, standing 
in science where poets stand in literature, explorers 
who from time to time add new territories to know- 
ledge. Before these territories can be turned to 
material account а long interval may be required, 
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and а different kind of scientific work, without 
which new or neglected fields of knowledge may 
remain unconsolidated and undeveloped. It is on 
such work that the large majority of scientific 
workers must always be engaged, refining the 
precision of measurements, improving the accuracy 
of data, filling in missing links in knowledge, 
working out the detail of improvements, and not 
only applying scientific methods to strictly 
industrial operations, but, bv their example 
and results, acting as missionaries to spread the 
use of such methods within the genaral practice 
of industry. Himself a distinguished. man of 
science, Mr. Tizard is not likely to undervalue 
the former class of scientific workers, but a notable 
feature of his address was tbe emphasis with 
which he insisted that we are apt to expect too 
much of the former class of workers—at least, 
in imagining that they can produce results as 
and when wanted—and to underestimate the 
value of the great mass of workers who, bv the 
sedulous and systematic practice of simple opera- 
tions, give results of such value. The extent to which 
the work of the imaginative type of scientific 
men càn be co-ordinated is naturally much less 
than is possible with that of those whose work 
is to perfect what has already been discovered. Of 
both classes, however, it may be said that, as 
Mr. Tizard expresses it, the chief problem of the 
organisation of research is to co-ordinate their 
work without destroying individual enterprise. 
This applies not only to the workers, but to the 
industries for which thev are working. 

When the Department of Scientific and Industrial 
Research was first instituted, а step which may 
now be remembered gratefully as among the last 
administrative measures taken by Mr. Asquith's 
government, it is hardly an exaggeration to say 
that co-operative research was unknown іп 
this country. What the Department has done, 
though it does not appear by any means to have 
reached the limit of its development, is already a 
remarkable object lesson, on the one hand as to 
what is possible, and on the other hand as to the 
general principles that seem to be necessary, at 
least in this country, to make State organisation 
of research successful. Rightly or wrongly, the 
general impression of State administrative depart- 
ments is that inevitably they follow a venerable 
example, and magnify their office. As is pointed out 
more than once in its annual report, of which we 
gavean account in our issue of February 24 last, the 
Department, at and since its inception, has had to 
face many new and difficult problems. А few of 
these were obvious to outsiders. Industry, for 
example, did not start with any marked disposition 
to believe in the advantage to be gained by a State 
organisation of its research, and large numbers of 
scientific men had the gravest suspicion of the havoc 
that a Government Department might play with 
their work. The extent to which these doubts and 
suspicions have been dissipated is matter of common 
knowledge in the fields alike of industry and of 
science. By what means this result was attained 
is probably best known to the Department itself, 
but doubtless neither the Committee of the Privy 
Council nor their Advisory Council overstate the 
extent of their obligations to their secretary of the 
time, who retired during last year. 

So far, however, as can be judged from outside, 
the Department is most indebted to whatever 
influence led it to start with and adhere to the 
unusual policy of minimising its own functions. By 
a natural tendency, a Government Department, 
especially when it is new, has been seen repeatedly 
to take every legitimate opportunity of extending 
its operations. With the enormous and increasing 
programmes described in its successive annual 
reports, the Research Department cannot be accused 
of having neglected any of its functions; but from 
the outset it appears to have made a fixed rule 
against undertaking any work that it could get 
done equally well elsewhere, particularly by those 
whom the work was intended to benefit. An inci- 
dental advantage of this policy appears to have been 
that the Department has worked with an unusual 
economy. Less than a sixth of its net expenditure 
is by way of grants to be spent bv other bodies, 
and four-fifths has been devoted to work done 
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mainly at its own stations or in one way or another 
supervised by its Councils or Committees; but 
the total expenditure on its headquarters adminis- 
tration is only some 6 per cent. of its total net expen- 
diture for all purposes. By whatever standard it 
тау be,judged, this appears to be remarkably 
economical administration, and the utility of the 
work for practical purposes is seen in detail by the 
record of the constant and increasing closeness 
with which the several organs of the Department 
keep touch with the industries concerned and are 
consulted by them. 

Taken as а whole, the short history of the Depart- 
ment seems to show that the possibilities of co- 
ordinating industrial research are much greater 
than could have been imagined before it came into 
existence. Hitherto an important part of its work 


has had to be to incite the industries themselves to 


recognise their interest in undertaking research of 
their own, and in assisting to encourage the provision 
of a supply of trained workers. These functions, 
it may be hoped, will gradually become unneces- 
sary, but among its other functions they will leave 
the Department permanently with the not less 
important duties of preventing overlapping between 
workers on similar subjects, and putting them in 
the way of learning the suggestions for useful work 
allied to their own, which may appear in the prac- 
tice of other industries, or in the course of other 
investigations. It may be hoped that the success 
of the Department in dealing with British science 
and industries may encourage the fulfilment of the 
proposal that some organisation should be set up 
for co-ordinating the work done in this country with 
that of the Dominions, India, and the Colonies. 
At the present time, the scale on which research is 
conducted in this country, is almost incomparably 
smaller than in the United States. 'The Western 
Electric Company alone ін said to be spending on 
research approximately twice the amount allowed 
to the entire Research Department of this country, 
and to derive the majority of that sum from royal- 
ties paid by foreign governments. The amounts 
expended by the Dominions are naturally yet 
smaller than our own, and it is therefore of the 
highest importance that what is spent in the 
Empire should be spent in such a way as will yield 
the best return. 

Co-ordination of Imperial science would have more 
advantage than preventing overlapping and suggest- 
ing problems to those who, at the time, were best 
placed for carrying them out. It would lead to 
the systematic collaboration between Фогкегв in 
the different parts of the Empire, such, for example, 
as is now in contemplation in the case of the 
geophysical survey in Australia, Apart from its 
material results, association in work, as in play, 
should add an important member to the founda- 
tions of the Imperial spirit. In the long run, 
however, measures cannot be acceptable to any 
part of the Empire unless they tend to promote its 
material interests; and to increase the efficiency of 
research, as applied to the development of natural 
resources, would be to promote the most funda- 
mental interest of most overseas parts of the 
Empire. The investigations involved іп such 
developments must often be prolonged, and thus 
the inconvenience of distances between the co- 
operating parties would be small relatively to the 
total time involved. "The difficulties of setting up 
such an organisation would, doubtless, not be 
wholy the same as those which the Research 
Depart ment has had to face, though probably many 
of them would be analogous. They should not, 
however, be greater; and the remarkable extent 
to which the British organisation has overcome 
them should enable an Imperial organisation, with 
a similar object, to be instituted with entire con- 
fidence in its prospect of success. 

Есегудау sees the further advance of the ђепе- 
ficent hand of science in control over natural 
forces, and the British Empire, second to no other 
political entity in the extent of its material re- 
sources, should be among the foremost of those 
who by fostering science add directly to the 
material advance of mankind. Coordinated 
Imperial research may well prove one of the main 
steps in helping towards the moral and material 
advance of our Empire. 
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PRACTICE. 


AFTER upwards of thirty years' service, Mr. C. E. 
Stromeyer has this year relinquished the post of 
Chief Engineer to the Manchester Steam Users 
Association. That he may long enjoy his well- 
earned retirement will be the earnest wish of all 
those who have year by year derived both pleasure 
and profit from his interesting and suggestive 
reports dealing with the design and operation of 
steam- generating plant. The last of these to bear 
his signature has just been published by the Asso- 
ciation, and in this Swan Song" Mr. Stromeyer 
advances certain conclusions derived from an 
almost unparalleled experience in the construction 
and operation of boilers. His main contentions are 
that safe working pressures are not merely a function 
of the thickness of plating and of the adequacy 
of the riveting, but that the real factor of safety 
depends very largely on the working conditions. 
With a sedimentary and corrosive feed this factor 
is distinctly less than when distilled water is exclu- 
sively used inthe makeup. Mr. Stromeyer suggests, 
accordingly, that boiler owners who are prepared to 
use only pure water should be allowed to use higher 
working pressures than would be permissible where 
there is a likelihood of deposit on the tubes and 
plates. He mentions the case of a Continental 
power station in which only distilled feed was allowed 
to enter the boilers. On opening one of these up, 
after a continuous run of 14,000 hours it was found 
to be absolutely free from scale and corrosion. In 
this country, Mr. Stromeyer notes, shell explosions 
are practically unknown. Present methods of 
proportioning boilers are derived directly from 
past practice with low pressures in which the shell 
plates were so thin that a liberal allowance had to 
be made for wastage and corrosion. The result 
was that the original factor of safety of these boilers 
was large. When at length a move was made 
towards higher pressures, the same nominal factor 
of safety was adopted, although with thicker plates 
the relative importance of corrosion was greatly 
reduced. This procedure has satisfied the boiler- 
maker, but Mr. Stromeyer states that inspecting 
engineers are literally afraid of these thick shells 
owing to the numerous mishaps which have occurred, 
but are in fear of being considered illogical if they 
recommend thinner plates. 

Mr. Stromeyer contends that in very many cases 
high-pressure boilers would be materially stronger 
if less liberally proportioned. Тһе higher pressures, 
in fact, imply higher temperatures and greater 
deformations. Тһе stresses resulting from such 
distortions are greater the thicker the plating, and 
there have, in fact, been very numerous cases of 
boiler failures directly attributable to deformation 
strains. Іп one power station the Association's 
inspectors found no less than 48 cracked dished 
ends out of a total of 64. Where metal is strained 
bv deformation instead of by pressures or loads, an 
increase of scantlings quite commonly implies а 
diminution rather than an increase of strenyth, 
and this is particularly marked in the case of the 
harder materials. Мг. Stromeyer is, accordingly, 
a Strong advocate of mild steel in all cases where 
distortions or shocks are to be expected. He 
notes that bottom-end аего-еплпе bolts broke 
repeatedly so long as they were made of high- 
tenacitv steel. An additional objection to unneces- 
sarily thick plates is the greater difficulty of securing 
tight joints without excessive caulking. Like all 
other engincers experienced in the maintenance of 
steel structures, Mr. Stromever has no belief in the 
elastic limit as a measure of the practical strength 
of steel exposed to non-alternating stresses. 


In support of his contention that factors of safety 
are unnecessarily high Mr. Stromeyer observes that 
copper drying cylinders having brazed seams are 
quite commonly worked at stresses which in the 
new condition amount to 9.500 lb. per square inch, 
and which may rise to 12,000 lb. per square inch 
when worn out. "There are thousands of such 
cylinders in use, but they never burst unless from 
external causes, such as an overloaded safety valve 
or the like. The customary stress on mild steel 
boiler plating is 12.000 to 13.000 Ib. per square inch. 
and steel is notoriously a much more rcliable metal 
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than copper. Тһе makers of the copper pressure 
vessels do not stand in fear of the Board of Trade 
and have thus been able to base their practice on 
experience instead of on a priori assumptions as to 
suitable working stresses. Тһе information thus 
acquired should, Mr. Stromeyer contends, ђе 
assimilated into boiler practice. Naturally, how- 
ever, he does not propose an immediate and general 
гіне of permissible working pressures. Тһе Board of 
Trade inquiries, being directed by a lawyer, seldom 
afford technical information of much value, although 
under more competent direction each failure might 
provide valuable information about the actual 
stresses on the parts which just did not fail. The 
best data now available indicate that some parts of 
boilers might be reduced in thickness by 25 per cent. 
to 50 per cent. Mr. Stromever suggests accordingly, 
that, as an experiment, one or two boilers should be 
constructed, embodying these changes, and worked 
for a number of years with increasing pressures. 
They would be fitted with automatic stokere and 
automatic feeds and situated па“ bomb proof 
near а factory to which they would supply steam. 
Such an experiment would undoubtedly vield very 
valuable results. Тһе “ bomb proof would merely 
be of the type which has for long been required by 
the French regulations for the working of boilers 
with large water capacity. 

Mr. Stromeyer holds that there would be far 
fewer stay failures if the diameter of the stay bolts 
was reduced. Flue plates are also often unnecessarily 
thick. Timidity in this regard was, perhaps, 
Mr. Stromeyer says, justified, when iron was the 
material used, since in case of collapse, iron plating 
almost always tore. Теагшр, however does not 
occur with steel, and collapses due to shortness of 
water cannot be guarded against Бу the use of thick 
plates. In the discussion of distortions due to unequal 
heating, we are inclined to think that there is a 
numerical slip in the report, where it is suggested 
that in modern conditions there may be a tempera- 
ture drop of 452 deg. F. between the opposite faces 
of а j-in. furnace plate. Taking the specific 
conductivity of steel as 0-14 such a temperature 
gradient would imply a heat flow of some 367,000 
B.Th.U. per square foot per hour, a figure which is 
not approached even in the case of the water-cooled 
tuyere of a furnace using hot blast, and which. of 
course, is many times the highest figure yet recorded 
in boiler practice. 

In another part of his report Mr. Stromeyer 
comments on the grotesque forms still often adopted 
by boilermakers. "These invariably originate from 
the practícal man, since the tendency of the college- 
trained engineer is to adopt forms which will 
lend themselves easily to calculation. This ten- 
депсу has at times been detrimental in the case of 
structural engineering, but is wholly to Бе com- 
mended . where fluid pressures are to be resisted. 
Irrational forms are defended on the plea that 
boilers of the particular types in question have been 
at work for many years. According to the report, 
this claim not infrequently means merely that more 
than one boiler of the type has been at work for 
more than one year. Whilst claiming that they 
are just ав safe as simple boilers, the builders of 
these abortions would certainly not risk doubling 
the pressure even for an hydraulic test. Flat 
plates, Mr. Stromeyer states, are very much stronger 
than the usual rules for proportioning them admit. 
Present practice, he suggests, originated largely n 
an atmosphere of mystery created at the time of the 
explosion on the Thunderer, in 1874. ]t appears 
that in this accident the stop valve was shut, that the 
safety valve jammed, and that the pressure Was 
three or four times that intended in the design. 
Those in charge of the inquiry, however, made, 
Mr. Stromever says, sustained efforts to prove that 
the flat plates would have given way even if 7 
safety valve had operated. The weakest parts 0 
a stayed plate are in the neighbourhood of the 
stay holes, and if these are well supported by double 
nuts the plate between the stays may, Mr Stromes i 
contends, be made quite thin. He mentions а pe 
in which a small locomotive fire-box had waste 
away uniformly between the st a y-holes until 7 
was only $ in. thick, yet there was still no sign 0 
buckling under a working pressure of 70 ]b. рт 
square inch. 


Б 
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THE TRANSFORMATION OF 
MATTER. 


Ox Saturday last, at the Royal Institution, Sir 
Ernest Rutherford, F.R.S., delivered the third 
lecture of his course on the above subject. 

On the previous occasion, the speaker said, he 
had shown experiments illustratifig how it was 
possible to determine the chemical properties of 
unweighable and unsee-able traces of radio- 
active bodies, by making use of their electrical 
properties. It was thus possible to follow the 
solution, the volatilisation, and the electrolysis of 
these elements both qualitatively and quantitatively. 
In the case of the radium emanation, this, by the 
loss of an о particle, transformed itself into radium 
D, which was an isotope of lead. This radium D 
emitted В-гаув only, and Ив activity fell to half value 
in sixteen to twenty years. When the emanation 
broke up, this radium D was depoeited on the walls 
of the apparatus, and as it slowly broke up in its 
turn, 16 gave radium E, which was finally trans- 
formed into radium F, otherwise known as polonium. 
The speaker had worked out the above transforma- 
tions in 1905. Of the three bodies named, radium D 
and radium E both emitted В-гаув, but those from 
radium D were weak. Radium F, on the other 
hand, emitted a-rays only. This body was prac- 
tically all that was left in old emanation tubes. 
It was of great importance in the laboratory, 
since it was the only body known from which it was 
possible to get а-таув in quantity, unmixed with 
other radiations. Polonium dissolved in hydro- 
chlorie acid and, if a clean copper plate were im- 
mersed in the solution, the polonium deposited on it. 
It was, however, very difficult to get quantitative 
results in this way, as the radiations emitted 
promoted the formation in the solution of oxides and 
other chemical compounds. 

As already mentioned, radium D was an isotope of 
lead, and it was a constant contamination of ordinary 
commercial lead. Hence, lead free from radioactive 
contaminations must be secured from the roofs of 
churches hundreds of years old, as in such lead the 
original radioactivity had entirely died away. At 
Cambridge the speaker had one or two electroscopes 
in which this precious material was used. 

Another isotope of lead was thorium B, and from 
this thorium C was derived, which was an isotope 
of bismuth. It had been found that thorium C 
formed a hydride, which was temporarily stable, 
and the existence of this body having been proved 
by radioactive methods of analysis, subsequent 
Investigation showed that ordinary non-radioactive 
bismuth also formed a temporarily stable hydride. 
These hydrides were gaseous. They were obtained 
by depositing the metal on magnesium and im- 
mersing the plate in acidulated water. The nascent 
hydrogen then combined with the thorium C, giving 
а volatile hydride, half of which decomposed in 
34 minutes. А polonium hydride could also be 
obtained, but this decomposed in four or five 
minutes. The production of this latter hydride 
had been the occasion of much trouble in the early 
days of radioactive studies. 

Thorium B and thorium C could be separated from 
each other by making use of the fact that, when 
thorium B broke up, the residue, which was thorium 
C, carried a positive charge as it recoiled through the 
gas, and was thus attracted to а negatively-charged 
plate. In the absence of an electric field, these 

recoil atoms” would be stopped within a few 
tenths of a millimetre of their birthplace, but they 
were attracted by a negatively-charged plate. 

The existence of these recoil atoms was beauti- 
fully shown in photographs of «-particle tracks 
taken by Wilson’s method. In this, it would be 
remembered, the «-particles were shot through super- 
saturated air, from which moisture condensed in 
the form of minute droplets on the ions generated 
by the passage of the particle. At the commence- 
ment of each track there was always a slight bulge, 
which was due to the ionisation produced by the 
recoil atom. Specially interesting results had 
ben obtained with the actinium emanation. 
When this disintegrated, atoms of actinium A 
were produced, the half-period of which was 
only 358 of a second. This had been measured 
by Moseley and Fajans, who mounted a disc, 
rotating аё а high speed, before а narrow window 
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opening into a vessel containing the actinium 
emanation. When this broke up, actinium A was 
formed and the atoms of this that collected on the 
disc were carried round by it, and when they 
exploded, in their turn, « particles were again shot 
out. These were collected at another window, 
the position of which could be varied relatiwely to 
the first opening. Тһе angular distance between 
the two windows, when adjusted so that the activity 
just disappeared, provided the means for measuring 
the time between the explosion of the emanation 
atom and that of the actinium A. 

When the actinium emanation was introduced 
into the Wilson expansion chamber, the actinium A 
exploded in its turn and gave rise to a track which 
might make any angle whatever with the track of the 
original « particle. By establishing an electric 
field inside the expansion chamber, the positive and 
negative ions constituting an « particle track, could 
be separated, as was indicated by the two horizontal 
and rather fuzzy tracks shown in Fig. 4. In this 
case, the recoil atom, which was actinium A, happened 
to be neutral and remained, therefore, stationary 
between the two double tracks shown. When this 
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atom exploded, which it did within a very small 
fraction of a second after its formation, a second 
a particle was shot out, as indicated by the inclined 
track in the figure. The small bulb at the com- 
mencement of this track was due to the recoil of the 
residue of actinium A. 

Another example was shown by Fig. 5. Here the 
recoil atom left on the explosion of the actinium 
emanation, became positively charged, and was there- 
fore carried up along with the positively-charged ions 
of the « particle track. When the actinium A 
exploded in its turn, we got the nearly vertical 
track shown in Fig. 5. The two photographs were 
stereoscopic views of the same incident, and when 
examined in а stereoscope, showed clearly the 
path in space of the « particle. Whilst these 
experiments did not provide an actual measure- 
ment of the life period of actinium A, they were 
sufficient to show that this must be very short. 

Radium, it was now known, stood fifth in the 
series of radioactive bodies derived from uranium, 
and in this series it occupied no privileged position. 
When the transformation theory was first put 
forward in 1903, it seemed fairly clear that the 
radium must come from uranium. If this were so, 
then, in any old uranium mineral, the weight of 
radium present should be a constant fraction of 
the weight of the uranium. The amount of radium 
could be deduced from the amount of its emanation, 
which was easily collected by grinding the mineral 
and heating it so as to drive off the gas. Boltwood 
had investigated, in this way, uranium minerals 
from the most varied sources, and found that, in 
the case of old minerals, the ratio was, in fact, 
remarkably constant. In some cases, however, in 
which the minerals were of relatively recent origin, 


100,000 years or so, the amount of radium present 
was only about one-half to one-third of the true 
equilibrium value. | | 

If, however, radium came directly from uranium, 
then, if pure uranium were left for а month or 80, 
it should be possible to detect radium in it. When 
this experiment was tried, however, not a trace of 
radium was found. The speaker accordingly sug- 
gested that there must be some long-period radio- 
active body intervening between uranium and 
radium, and in 1908 Boltwood proved this by the 
discovery of ionium, the half-life period of which 
was about 10,000 years, that of radium being 1,600 
years, and that of uranium about 4:5 x 10° years. 
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NOTES. 


Тнк Вкгтізн МАСНІХЕ TOOL INDUSTRY. 


Он a recent occasion, а complaint, which lost none 
of its force by being made with considerable humour, 
was put forward that British engineers would 
willingly send their staff to Leipzig to see the latest 
things in machine tools, but never appeared to think 
it worth while to ascertain if novelties were being 
produced at, say, Halifax. The occasion was that 
of the annual dinner of the Machine Tool Trades 
Association, held on Wednesday, March 21. There 
is a good deal that is justifiable in the complaint, 
but since British machine tools are absent from 
most of the recognised exhibitions in this country, 
it is not unnatural that the average engineer may 
assume that manufacturers have nothing new to 
show. Unfortunately, the annual report of the 
Association for 1927, presented at the general meet- 
ing, under the chairmanship of Sir Alfred Herbert, 
which preceded the dinner, shows no sign of this 
attitude being modified. On the contrary, while 
refusing to participate in the British Industries 
Fair, for instance, the Association addressed a 
remonstrance to the Prime Minister on the alleged 
extravagance of granting a subsidy of 25,0001. for 
advertising it. The meeting and the dinner 
both brought out an encouraging statement that 
the Association’s exhibition of machine tools, to be 
opened early in September, is being very well 
supported and promises to be a marked success. 
There is one thing the visitor will certainly find 
at that exhibition, which is sometimes elusive in 
others, and that is the truly British characteristic 
of “quality.” The statement is made that the 
space already let is 50 per cent. more than the 
whole amount let for the 1924 exhibition. The date 
of the opening is fixed for September 5, and the 
ceremony will be performed by the Rt. Hon. W. C. 
Bridgeman, First Lord of the Admiralty. The 
dinner of the Association was marked by excellent 
speeches, and the toast list, though long, was 
carried through in a way not in the least wearisome. 


THE INSTITUTION OF GAS ENGINEERS. 


With certain obvious restrictions it is open to any 
number of persons in this country to form them- 
selves into an association for the furtherance of one 
or more of a great variety of objects. But, after 
foundation, such an association has to prove its 
worth in action, or otherwise, both to its members 
and, what is more important, to that much wider 
public, the greater part of which is probably little 
concerned with the aims which the particular body 
has in view. The time may come sooner or later, or 
it may not come at all, when that body secures such 
general recognition as an authority in its particular 
field of activity, but it remains, nevertheless, self- 
appointed and can, for that reason, never altogether 
escape the stigma that it is something in the 
nature of a club, in other words, that it is self- 
interested. That stigma can be removed by the 
grant of a Royal Charter, which is an acknowledg- 
ment by the State that the body is really doing 
that which it purports to perform. It is therefore 
not surprising to find that an increasing number 
of scientific and technical bodies have, in late years, 
applied for Royal Charters which have been granted 
in a satisfactory number of cases. The latest of 
these bodies to make such an application is the 
Institution of Gas Engineers, which is holding a 
meeting at which a resolution proposing that a 
petition with this object shall be presented to His 


— — — — 


388 


Majesty in Council, at the Institution of Electrical 
Engineers on Monday next, April 2, at 11 a.m. 
This petition recites the history of the Institution, 
which was originally formed in 1863, as the British 
Association of Сав Managers. Тһе name was 
changed to the Gas Institute in 1881, while in 
1890 an Institution of Gas Engineers was formed, 
the two bodies beiny amalgamated in 1902. Тһе 
present membership of the Institution is about 
1,200, and proof of adequate qualifications for 
the practice of the profession of gas engineer is 
required before admission is granted. Тһе Institu- 
tion also concerns itself with the training of persons 
intending to become gas engineers, and generally 
with the advancement of the gas industry in all Из 
branches. Attention is called in the petition to 
the work of members in the manufacture of high 
explosives during the war, and to the benefits that 
would accrue by the greater use of gas, both in 
industry and for domestic purposes. It is felt that 
the grant of a Royal Charter would assist the Insti- 
tution more fully to achieve the objects it has in 
view and to maintain a high standard of professional 
conduct among its members. Тће petition is 
supported by various associated bodies, and we 
can only add the hope that it will be seen fit to 
grant it, 


ELECTRICAL DEVELOPMENT AND TARIFFS. 


The generating and transmitting branches of the 
electricity supply industry have recently received 
so much attention from engineers, politicians and 
the Press that it is well that all and sundry should 
be reminded, and again reminded, that the distribu- 
tion branch not only has its technical problems, but 
the difficult task of what may be conveniently 
described ав “ keeping in touch " with the public. 
That this is absolutely essential work is now very 
generally recognised, and it is, of course, for that 
reason that the British Electrical Development 
Association, whose annual dinner was held on 
Friday, March 16, under the presidency of Mr. J. M. 
Gatti, was formed some years ago. For though, 
as Mr. Archibald Page pointed out in proposing 
The Greater Use of Electricity," electricity might 
be described as the ideal agent for providing light, 
heat and power, it is not the only agent, and its 
virtues must therefore be brought to the attention 
of the public by some or all of those various means 
which it seems necessary to use before we can be 
persuaded to buy anything, however useful or neces- 
sary to our existence. Mr. Page went on to state. 
what is almost an axiom, that only by increasing 
consumption could the price of electricity be 
lowered, though he did not forget to hint that the 
reverse proposition is also to a great extent true 
and that à reduction of price may easily lead to an 
increase in consumption. We аге glad to find that 
he also dealt with the tariff question, a matter 
about which the public mind, not without excuse, 
is now being greatly exercised, in certain parts of 
London. Complicated tariffs were, he said, an 
obstacle that needed removal. In replying to Ше 
toast, Mr. J. M. Gatti was at pains to point 
out that prices had fallen progressively during 
recent years, and also that they were as high, or 
higher, in New York than in London. "That, how- 
ever, rather misses the point, which was implicit 
in Mr. Page's criticism. For in this country, not 
only are charges for electricity made unnecessarily 
a mystery, but there are inexplicable differences 
in the prices payable for comparable services. No 
sensible person expects to be charged as low a rate 
for the current used for lighting as for that used for 
power, but he does expect that the same class of 
service should be charged for at the same rate when 
the conditions are similar. "That the consumers 
on the two sides of the same street should be charged 
at widely different rates because they happen to live 
in areas supplied by two different undertakings is 
ground for just criticism, and is a discrepancy, 
which the British Electrical Development Associa- 
tion should work its hardest to get removed. 


PANAMA САУАТ, WHEAT TRATTIC.— During Ше calendar 
year 1927, wheat cargoes aggregating 2,034,523 long 
tons passed through the Panama Canal. Of this total, 
1,129,137 tons came from the United States and 801,820 
tons from Canada. Over 93 per cent, of the product 
was destined for Europe. 


expansion of the steelwork construction industry 


able in the case of constructional engineering, as it 
is not in the same sense a manufacturing industry, 
and there is no way of measuring imports or exports. 


not separately distinguished, but Table I has been 
compiled on the basis of statistics issued by the 
Ministry of Labour since 1923, and displays a very 
considerable expansion in the employing power of 
the industry. 


Em ployed. 

Dates Number Number Number 
га Insured. Employed. Unemployed. 

July, 1923 23,930 20,414 2.816 
S 1924 ДА 22,990 21,129 2,861 
. 1925 25,880 29,876 3,004 
„ 1926 27,110 23,033 3,477 • 
„ 1927 97,460 25,569 1,891“ 


firms making returns on schedules for the iron and 
steel trades was 4, 960, 000l., and the returns of many 
firms whose business consists in carrying out 
contracts for the supply and installation of structural 


the building and contracting trades. As there are 
no means of distinguishing the value of such work 
from that of other building and contracting work 
returned on the latter schedule, no reliable estimate 
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THE ENGINEERING OUTLOOK. 


X.—CONSTRUCTIONAL ENGINEERING. 


Тила branch of industry has not been previously 
dealt with as a separate entity because its product 
is very distinct from that of the engineering industry 
as a whole. Nevertheless, it is closely allied to 
engineering, being dependent entirely for its raw 
material on the iron and steel industry. It is an 
industry which is becoming one of great magnitude 
and importance, and it is thought desirable, and in 
fact necessary, іп a full review of the engineering 
and allied industries to take it into account. Before 
the war the constructional engineer confined his 
activities very largely to the building of entire steel- 
work, such as bridges, etc. To-day, a very large 
proportion of the work is of the nature of building, 
and there seems every reason to anticipate a further 


in this direction. 
The indices of activity usually available in the 
well-defined branches of engineering are not avail- 


Nevertheless it is possible to form a very fair opinion 
of the state of the industry by a study of the employ- 
ment statistics available. Prior to 1923, the employ- 
ment statistics of constructional engineering were 


TABLE I.—Constructional Engineering. Number 


* Excluding temporary stoppages. 
It will be observed that in the course of the last 


five years the number of men registered by the 
Unemployment Insurance Authorities, as employed 
in the constructional engineering industry, has in- 
creased by over 4,000, and that the number actually 
employed in the industry has increased by over 
5,000. These figures speak well for the progressive 
condition of the industry, so far as employment is 
concerned, and there is no reason to expect any 
decline in the numbers employed. On the contrary, 
a steady expansion seems a reasonable anticipation. 
In 1924, the value of iron and steel structural work 
returned on the schedules of the engineering trades 
was 9, 823, 0001. 
done by structural engineers is only partially covered 


The Census states that the work 


by this figure. The value of similar work done by 


iron and steel work have been made on schedules for 


can be formed of the aggregate value of the produc- 
tion of constructional engineering. 

It has to be admitted that the constructional 
engineering industry is closely allied to the building 
trade, and as such there might be a tendency to 
regard it as a sheltered industry. This would be 
a completely erroneous conclusion. Competition 
between firms engaged in steelwork construction 
is particularly keen, and, unfortunately, contracts 
can frequently only be obtained by the use of im- 
ported iron and steel which can be procured at a 
price very much less than the home product. It 
would probably not be incorrect to say that a high 
percentage of the imported iron and steel is con- 
sumed by constructional engineers. 

In the same way as this industry contributes to 
our import trade, it contributes to our export trade 
on foreign contracts secured. 


statistics, are interesting in conjunction 
Table II. 


In some cases, of 
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course, foreign iron and steel are utilised on foreign 
contracts, but in others British steel is used and is 
exported from this country to the site. Competi- 
tion for foreign contracts is intensely keen, and it 
would appear that British steelwork contractors 
can hope to get no more than their share of such 
work, 


Bearing in mind the almost. inevitable increase in 


the utilisation of steel in constructional work in the 
future, it seems certain that this branch of industry 
can look forward to increasing prosperity from the 
point of view of employment, but from the point 
of view of monetary return the outlook is not too 
hopeful, as may be confirmed by a study of the 
balance-sheets of firms concerned. 


CONCLUSION. 
There remains a very considerable group of indus- 


tries embraced by the term “ general engineering," 
which, on account of the size and reputation of many 
of the firms, merits consideration in а complete 
review of the engineering industry. Due to the wide 
variety of commodities covered by the term “ general 
engineering," it is not possible even to attempt a 
detailed analysis on the lines followed in the case of 
other well-defined branches of the industry, but as 
has already been demonstrated, a very satisfactory 
index of output is to be found in the employment 
statistics, two sets of which are available. In the 
first place, Table II, reproduced below, gives employ- 
ment statistics obtained from an investigation by 
sample in the principal engineering districts in the 
United Kingdom. 


TABLE IL—Employment in General Engineering. 


t Numbers Index 1913 
Date. Employed. 100. 
1914 - m 47.275 100.0 
1918. Е 1% 86,097 182-1 
1920. Жу sf 57,770 122-2 
923— | " 
1st Half year .. ae 24,782 52 4 
2nd КА s z 31,702 67-0 
924— 
lst Half year .. (5 30,004 65.5 
2nd Уз Ж - 33,491 70:9 
1925— 
Ist Half year .. us 37,703 79-9 
?nd 5% 2% ea 37,182 (5:6 
1926— | 0 
186 Half year as 36,866 78. 
2nd Ер ; | 33,705: 71.4 
1927— 
Ist Half year .. - 36,923 78:1 
2nd 25 | 36,766 71.8 
ПУ 


The classification “ General Engineering and 


Iron Founding" in the unemployment insurance 
statistics of the Ministry of Labour is rather wider 
than that upon which the sample given 1n Table II 
is based, but the figures contained in the following 
Table III, which are based on Ministry of Labour 


with 


TABLE III. Unemployment Insurance Statistics 
General Engineering апа Iron Foundsng. 


Number 


ber 
um Unemployed. 


Employed. 


Number 


Date. Insured. 


_____Н_| —.ñ ______-____--- 


July 23, 1923.. 693,700 559,352 130827 
„ 28,1924.. 651,390 557,735 en 
„ 27,1025.. 653,410 572,454 80,! 55 
„„ 27, 1926. 643,350 574.097 69,2 8 
„ 25, 1927.. 627,850 570,752 57,09 


It will be observed that the number employed 
in July, 1927, was less than in July of the two 
previous years, and that the number insu Е 
declined steadily since July, 1923. Any further 
serious decline in the number insured does п 
now seem possible, but the steady turnover away 
from the industry is disconcerting. In five years 
the number insured in general engineering = 
declined by over 70,000. The number employ 
has increased by about 11,000, showing a reduction 
in the man-power of the industry of 59,000 mer 
From the 1924 Census of Production, it WO 
appear that the value of production of Genera 
Engineering in that year was 101,134,000І. h 

In the course of these surveys it has been 8 dn 
that the interests and prospects of the differen’ 
branches of the engineering industry are Те 
diverse, and for this reason any generalisation 
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difficult and of limited utility. Nevertheless one 
or two points of universal application аррсаг to 
emerge which may be summarised as follows :— 

1. By the end of 1927 the British engineering 
industry had recovered from the effects of the coal 
stoppage, and had regained the level of activity 
prevailing at the end of 1925. The first quarter 
of 1928 has followed closely the movement in the 
first three months of 1926. It would seem that 
British engineering is now in a position to resume 
the very gradual expansion which had been in 
progress from 1923 to 1926. 

2. The level of activity in March, 1926, was not 
sufficient to maintain the industry on its pre-war 
scale, and then the slow rate of progress from deep 
depression had already imposed a severe strain on 
the resources of many units within the industry. 

3. The loss of two more years without any 
material progress makes it most improbable that 
there can be any general revival under a system of 
laissez-faire. 

4. Many things remain to be done to increase the 
competitive efficiency of British engineering, which 
are within its own control. Among these may be 
mentioned in particular the solution of its internal 
wage problems. There is also an evident need for 
rationalisation in almost every branch of the in- 
dustry with a view to eliminating wasteful com- 
petition and avoiding the burden of maintaining 
highly-rated surplus capacity. 

5. There are corresponding factors of no less 
importance beyond the control of the industry. 
The solution of the sheltered wages problem has 
not yet been attempted. A redistribution of the 
burden of local rates, which, based as at present on 
the geographical area and situation of premises, is 
particularly severe on engineering, is overdue. 

6. In the absence of these reforms, the prospect 

is that the export business will show only slight 
improvement insofar as the expansion of world 
trade outweighs the growth of foreign competition. 
_ 7. Home demand should also develop gradually 
in the absence of unforeseen misfortunes. It is not 
likely, however, that it will expand rapidly enough 
to rescue the industry from depression, unless a con- 
scious national policy of capital investment at home 
is embarked upon. It may be suggested that to 
press for such a policy is one of the first duties of 
the leaders of the British engineering industry. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 


THE spring meetings of the Institution of Naval 
Architects, which terminate to-day, commenced on 
Wednesday morning in the hall of the Royal Society 
of Arts, John.street, Adelphi, W.C.2. The pro- 
gramme included thirteen papers for reading and 
discussion, and to dispose of them it was found 
песеввагу to hold а session on the afternoon of 
Wednesday, in addition to those usually held in the 
morning of Wednesday, the morning, afternoon and 
evening of Thursday, and the morning and afternoon 
of to-day. The annual dinner was held as usual in 
the Grand Hall of the Connaught Rooms, Great 
Queen-street, W.C.2, on Wednesday evening, and 
uo to below. At the inaugural meeting on 
C GIA morning, the chair was taken by His 
е the Duke of Northumberland, and the first 
(s on the agenda was the annual report of the 
Ouncil, which was read by Мг. В. W. Dana, the 
Secretary of the Institution. 


REPORT OF THE COUNCIL. 


9 Apo first referred to the effect of the pro- 
1 epression in the shipbuilding industry on 
Бара о expansion in the membership of the 
TEN a А slight decline in the total member- 
1 . during the past six years, owing 
18 0 = ds the fact that a smaller number of 
EL been admitted. 16 was hoped, how- 
build; at as the outlook for employment in ship- 
ng improved, the student membership would 
ormal proportion. Тһе report referred 
the Institution had sustained by the 
veral prominent members during the 
mentioning the names of Lord George 
Honorary Vice-President, Mr. W. H. 
Vice-President, and Мг. John Gravell, 
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Member of Council, and several others. On the іпуі- 
tation of the Council, the report continued, Admiral 
of the Fleet Lord Wester Wemyss had consented 
to succeed His Grace the Duke of Northumberland 
as President, and the Council’s high appreciation 
of the services rendered by His Grace to the Institu- 
tion since his election as President in 1921, was 
duly recorded. His Grace the Duke of Montrose 
and Engineer Vice-Admiral Sir Henry J. Oram had 
been elected Honorary Vice-Presidents, and Sir 
Charles Е. Ellis, having tendered his resignation as 
Honorary Treasurer, Mr. Francis Henderson had 
been nominated аз his successor. The report 
referred to the successful summer meeting held in 
Cambridge in July last, which was duly reported in 
our columns at the time. Attention was also called 
to the need for further financial support for the 
work of the William Froude National Tank. Тһе 
scheme for awarding National Certificates in Naval 
Architecture, it was stated, was now working 
satisfactorily, the first award of certificates having 
been made last vear, but the entries for the Institu- 
tion’s scholarships had -been below the average, 
doubtless owing to the unsatisfactory conditions in 
the shipbuilding industry. Eleven candidates were 
examined for scholarships in naval architecture, and 
the following awards were made: The Institution 
of Naval Architects’ Scholarship to Mr. Е. V. Cross, 
of Chatham Dockyard ; the Vickers’ Scholarship to 
Mr. L. Johnston, of Messrs. John Brown and 
Company, Limited, Clvdebank; and the Denny 
Scholarship to Mr. P. F. Foss, of Douai School, 
Woolhampton. The Denny Scholarship in Marine 
Engineering was awarded to Mr. L. G. G. Kirton, of 
Gloucester, while the award for post-graduate 
research of the Royal Commissioners for the 1851 
Exhibition was made to Mr. L. C. Burrill, of Durham 
University. A list of representatives of the Institu- 
tion elected during the vear to serve on various 
committees, &c., was given in the report, which 
concluded with a financial statement of the general 
account of the Institution and of the various 
scholarship and other funds it administers. 

The Chairman moved the adoption of the report, 
which was duly carried. 


PRESENTATION, AND INDUCTION OF NEW 
PRESIDENT. 


His Grace then remarked that it would be con- 
venient to alter the agenda by presenting the 
Institution’s premiums next. Premiums had been 
awarded to Mr. H. J. R. Biles for his paper entitled 
“ Notes on the Effect of Wind on Power and Speed ” 
and to Mr. W. С. S. Wigley for his paper on Ship 
Wave Resistance." Mr. Biles was unable to be 
present, owing to illness, but the presentation was 
duly made to Mr. Wigley. Тһе next business was 
the election of Admiral of the Fleet Lord Wester 
Wemyss as President, but before putting this to 
the meeting, His Grace the Duke of Northumber- 
land said he wished to say à few words of farewell. 
He greatly regretted the necessity for this, as he 
retained many pleasant memories of his seven years 
of office, and had had the advantage of making many 
friends. He expressed his appreciation of the 
cordial relationship that had existed between the 
Council and himself, and particularly thanked Sir 
John Biles and Sir Archibald Denny, and also the 
Secretary, Mr. R. W. Dana, for the help and support 
they had given him. Не had been especially glad 
to have been associated with the Institution’s 
foreign visits, and added that, in spite of the severe 
depression that the shipbuilding industry had 
experienced, he thought that during the period for 
which he had held office there had been great 
progress in the prestige of the Institution, largely 
owing to the visits paid to foreign countries. 

Such a distinguished sailor as Lord Wester 
Wemyss, he continued, required no introduction to 
the members of the Institution, who should, he 
thought, be congratulated on having obtained his 
consent to accept office. It was particularly 
advantageous that the President of the Institution 
should be a naval обсег who could speak with 
knowledge and experience on naval matters, and it 
was some consolation to him, on bidding farewell 
to the Institution, to know that the office would be 
filled by someone more qualified than he had been. 
His Grace then moved the election of Lord Wester 


+ 


Wemyss as President, and this was unanimously 


agreed to. 
ELECTION OF OFFICERS. 


The Secretary then read a list of names of vice- 
presidents who would continue to serve ІП their 
present capacity, and subsequently a list made as a 
result of a ballot for the election of vice-presidents, 
members of council, and associate members of coun- 
cil for the ensuing year. The vice-presidents were 
Professor P. A. Hillhouse and Sir John E. Thorny- 
croft, while the members of council were : Professor 
T. B. Abell, Messrs. John Black, А. J. Campbell, 
W. E. Denny. and William Fife, Sir Frederick 
Henderson, Sir Alexander M. Kennedy, Engineer 
Rear-Admiral W. R. Parnall, Mr. R. L. Scott and 
Mr. A. T. Wall; the associate members of council 
were Sir Kenneth Anderson, Bart., Sir Alfred A. 
Booth, Bart., and Professor C. E. Inglis. The 
election of these gentlemen was then duly confirmed 
by the meeting. 


PRESIDENTIAL ADDRESS. 


His Grace, the Duke of Northumberland, then 
asked the new President to take the Chair, and in 
doing so Lord Wemyss first expressed his thanks to 
the Institution for the honour conferred upon him 
by his election, and to His Grace the Duke of 
Northumberland for the manner in which he had 
introduced him. While he had no illusions as to his 
lack of knowledge of naval architecture, he thought it 
not inappropriate that the office should be filled 
by а man of his profession, which was so closely 
concerned with advances in naval architecture. 
It was not only those that went down to the sea in 
ships that profited by these advances; the whole 
community benefited because of their influence on 
trade. The value of national resources was derived 
from the fact that goods could be transported to all 
parts of the world, and all who took part in this 
movement benefited by it. The ancients had 
regarded the seas as obstacles, but they were now 
known to be the main highways of the world, and 
that we were able to make such good use of them 
was due to the science and practice of naval 
architecture. So much of the trade of the world 
was seaborne, that the shipbuilding industry was 
an index of the state of trade, and there were reasons 
for hoping that the trade depression might be 
nearing its end, because of the increase in the tonnage 
under construction recently recorded. 

Before allowing our hopes that the slump was 
over to rise unduly, however, 1% was necessary to 
ascertain the cause for the improvement in the 
shipbuilding industry. This might be due to the 
fact that masters and men had got together in an 
effort to reduce costs of construction, or to the fact 
that shipowners now found themselves obliged to 
replace their fleets. Actually there were many 
factors affecting the position, but his own view was 
that there could be no justification for high hopes 
of trade improvement except by the achievement of 
real national economy. There was little evidence 
of this, either nationally or individually ; the pro- 
tected and luxury trades, at present, were the most 
flourishing and not the producing trades. The 
latter could not be expected to prosper unless the 
burden of taxation and rates was relieved, and until 
the House of Commons took the matter in hand and 
insisted on economy, great hopes for the expansion 
of trade could not be justified. Іп concluding, 
Lord Wemyss referred to the valuable work His 
Grace the Duke of Northumberland had done for the 
Institution, mentioning that under his guidance the 
foreign visits had done much to cement international 
friendships, and had therefore tended to promote the 
peace of the world. | 


FUEL FOR SHIPS. 


Lord Wester Wemyss then called on Sir John 
H. Biles to read his paper entitled “ Тће Present 
Position of the Question of Fuel for Ships.” This 
paper we commence to reprint on page 378 of our 
present issue. 

The discussion was opened by Engineer Vice- 
Admiral Sir R. B. Dixon, who said that the figures, 
in the paper, of new vessels launched, showed that 
the ratio of steam to oil engines in 1925 was roughly 
20:6. In 1926 this ratio was 7:6, but in 1927 
it was 9:6. Was it possible that the latter ratio 
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indicated a decrease in confidence in the oil engine 
on the part of shipowners ? He was pleased to see 
that, after many years, the merchant service was 
following the Royal Navy in adopting water-tube 
boilers, but it must not be overlooked that greater 
care in working was required and it was necessary to 
use distilled water as feed. Не congratulated those 
concerned on the good results obtained from the 
high-pressure steam installation on the King George 
V, but it was not really clear how much of the 
economy was due to the high pressure and how much 
to the high degree of superheat. 

In.H.M.S. Nelson, at high powers, they had 
obtained practically the same degree of economy 
as in the King George V ; at low powers they had 
exceeded it. Тһе comparison, however, might not 
be quite fair, as the machinery installation on H.M.S. 
Nelson was much larger. The use of very high 
pressures ashore held possibilities, but there were 
grave drawbacks to similar pressures on battleships. 
He thought that, with regard to the comparison of 
costs given in the paper, further actual costs were 
required, as the time vessels were laid up for repair, 
for example, was a factor. Experience in the Navy 
indicated that Diesel-engine running costs were 
considerably greater than those of the steam engine. 
His own view was that excellent results could be 
obtained from well-designed geared-turbine installa- 
tions. The subject of pulverised fuel was of national 
importance. He had noted the results obtained on 
the S.S. Mercer, but, while he congratulated the 
American Shipping Board on them, he thought much 
still remained to be done. At the present stage he 
could not see pulverised fuel being used in the Navy. 
Reference had been made to the early work of the 
Admiralty in investigating the possibilities of oil fuel. 
The advantages, in that case, were more obvious, as 
it was a matter of getting higher power in the space 
available. 

Mr. A. Бруег was glad to note that the former 
suspicion of the water-tube boiler for ships had 
nearly disappeared, but there was danger of a re- 
action due to difficulties with feed water. These 
difficulties were being overcome. At the present 
moment, Messrs. Harland and Wolff, Limited, were 
fitting water-tube boilers, having a working pressure 
of 430 lb, per square inch, and а superheat of 650 deg. 
Тһе engines were of 20,000 h.p. and the vessel was 
for the Atlantic trade. With regard to the cost of 
fuel per shaft horse-power, he had read a paper 
some years ago at Hull, and was pleased to note that 
the figures he had given in it for this item agreed 
closely with those in the present paper. Sir John 
Biles had stated that with coal firing extra boiler 
power was needed. This needed qualification. The 
boilers could respond to heavier demands for steam, 
but larger boilers might be required from the 
necessity of providing bigger fuel-burning arrange- 
ments. Тһе use of pulverised fuel afloat might 
alter the position. 

The economy of the use of mechanical stokers 
at sea had been commented on. It was difficult to 
compare them with hand firing, as во much depended 
on the men. With the high standard of training 
and discipline of the Navy, there would probably 
be not much gain, but with the men of the 
ordinary mercantile marine an increase in boiler 
efficiency of 5 per cent. to 10 рег cent. was 
possible by fitting mechanical stokers 16 was 
stated that a disadvantage of the mechanical stoker 
was that it fixed the quality of the coal burned ; 
this occurred also with pulverised fuel. As regards 
the entering air temperature with mechanical 
stokers, it was desirable not to exceed 300 deg. to 
350 deg. F., but this really arose from. reasons con- 
nected with the exit temperature of the gases. He 
thought that efficiencies might be increased from 
2 per cent. to 4 per cent. by the use of pulverised 
fuel when water-cooled furnaces were employed. 
He would point out that there were other types of 
burner in existence besides those mentioned in the 
paper. They were all closely allied in principle to 
the typical oil-burner. 

His Grace the Duke of Montrose was confident 
that finality had not yet been reached in steam 
practice, and that greater efficiencies, even than that 
shown by the King George V, would be reached. 
There was reason for optimism in a detail such as 
the Beardmore-Caprotti valve gear, which had 
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effected great economies in railway work. А vessel 
having engines fitted with this gear was making her 
maiden voyage from the Clyde on that very day. 
She had а tonnage of 637 and was of 650 indi- 
cated horse-power, with triple-expansion engines 
having cylinders 133 in., 22 in. and 37 in. in dia- 
meter, a piston stroke of 26 іп., and a working 
pressure of 200 lb. per sq. in. On the trial trip they 
had had definite proof of an economy of 10 per cent. 
On а larger scale—say, 3.000 h.p. with reciprocat- 
ing engines having the Bauer-Wach turbine arrange- 
ment—still greater efficiency could be reached. 

Greater attention should be paid to the firing end 
of а boiler. He thought development in pulverised 
firing implied the use of fuel which had been sub- 
jected to distillation by some form of low-tempera- 
ture carbonisation. Тһе danger of spontaneous 
combustion would then disappear, as by distillation 
al] the oil and much of the gas was removed, while 
the flash-point of ‘distilled fuel " was higher than 
that of oil. There were other considerable advan- 
tages, notablv in the connection with bunkering. 
He thought it was time that the collieries bestirred 
themselves. They should consider the question of 
the supply of pulverised distilled fuel. It was 
wrong to leave such matters to the engineer and 
scientist to work out. Sir John Biles had referred 
to coal and oil, but there was another possibility 
in marine fuel—namely, раз. Не had himself 
tried to use gas in this direction some twenty- 
five vears ago,* but had been greatly handicapped 
by the presence of tar and clinker, which had 
entailed the use of expensive and bulky cleaning 
plant. Ву using distilled fuel this plant was геп. 
dered unnecessary, and gas of an average calorific 
value of 130 to 135 B.Th.U. per cubic foot could be 
obtained. 'The day was not far distant when gas 
would be used as fuel in the ordinary cargo boat. 
It should be possible to produce the distilled fuel 
at 153. per ton delivered, and its resulting gas would 
make the gas engine a strong competitor with raw 
coal and oil at sea. 

Mr. H. Yarrow said Sir John had referred to 
Mr. Johnson's work in connection with the Canadian 
Pacific Steamships. The vessels meant were doubt- 
less the Beaverburn, Beaverdale, and Beaverford. 
These were fitted with turbines and Yarrow boilers 
with mechanical stokers, the arrangement of which 
was very similar to that illustrated in one of the 
figures in the paper. These boilers had shown, 
on the officia] trials, an efficiency of 83 per cent. 
on the gross calorific«value, and 87 per cent. on 
the net calorific value, of the fuel. The air entering 
the furnace, after leaving the air heater, was at 
325 deg. F., the temperature of the gases at the 
base of the funnel was 340 deg. F., while the 
temperature of the steam was 650 дер. К. Тһе 
boiler equipment was similar to that of an electric 
power station. There were instruments to record 
the flow of the steam as well as that of the air, and 
also the air pressure, while there were others for 
indicating the steam temperatures. There were 
other advantages in addition to increased efficiency ; 
thus, there was a saving in the number of men in the 
stokehold, and there was no opening and shutting of 
firedoors. Further developments might be looked 
for in future installations. 

Mr. К. J. Walker, gave a brief account of methods 
employed in analysing the results of the trials of the 
King George V. Тһе boiler efficiency was improved 
by air-heating. Experience had shown that the 
use of distilled water ав fced was necessary. 

Mr. J. Austin thought that Sir John Biles had laid 
too much stress on the radius of action in making his 
comparison. The amount of fuel it was necessary 
to carry depended on the trade routes, which also 
determined the type of machinery best fitted for a 
particular service. He thought that, from the 
point of view of reliability and cost of repairs, the 
high-pressure turbine with coal-fired water tube 
boilers had drawbacks. With hand-firing it was 
difticult for the men to keep level fires, and the small 
steam capacity was a disadvantage, especially when 
manacvring. With oil firing, these difticulties were 
almost completely removed. Тһеп there was the 
danger of burst tubes through overheating, which 
frequently meant the replacement of the whole of 
thetubes. It was difficult to keep the tubes clean, 
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even with а good condenser, and distilling salt water 
was not very satisfactory on account of leaky 
evaporators. Тһе best method of ensuring cleanli- 
ness was to use fresh water, with water-softening 
plant. 
opportunity. This meant that the cost of feeding 
high-pressure water-tube boilers was very heavy. 
He would not recommend their use unless the vessel 
visited a home port frequently. 


The tubes must be cleaned at every 


Low-power 
Diesel engines had proved fairly satisfactory, but 


the matter had yet to be proved for high powers. 


He thought pulverised coal for marine work was, 


at present, proceeding on the wrong line. 


Mr. S. G. Visker said he could not agree with 


Sir John Biles's conclusions as to the cost per shaft 


horse-power of the various engines, or that the 


Steam engine was the most economical of all the 
types. The figures depend very largely on the 
design, as well as the type of engine employed. He 
instanced а, case of a steamship which had been 
converted into а motorship by fitting Sulzer 
engines, with the result that the speed had been 
increased by 14 knots, and а net annual saving of 
from 4,0001. to 5,0001. effected. This latter allowed 


for a depreciation of 10 per cent., and all expenses 


were included. The Diesel engine required very 
careful attention, otherwise the repair bil! was large. 
For that reason he thought the tramp steamer 
should continue to employ the steam engine, as 
the degree of skill in the engine-room was hardly 


high enough for the ой engine. Оп other grounds 


the oil engine, he considered, was as yet hardly 
suitable for a large Atlantic liner. 


He was surprised to hear it claimed that the 


King George V had passed the experimental stage, 
and would like to have some results from a ship 
thus fitted after making long voyages. Short tripe 
were no criterion; neither, as a matter of fact, were 
even two or three ships sufficient to generalise on. 
As with the Diesel engine in some ships, he thought 


very high-pressure installations unsuitable at 
present at sea, owing to want of sufficient experience 
in engine-room staffs. Pulverised coal might be 
burned with the correct amount of oxygen, but to 
do so involved big furnaces, which he considered 


inapplicable to ships. It was possible to burn bad 


coal thus, but the cost of transport of this material 
to the bunkering port was fatal from an economic 
point of view. He thought the saving by the adop- 
tion of mechanical stoking could not exceed 5 per 
cent. 

Prof. С. J. Hawkes also challenged some of the 
figures in the paper relating to the initial cost of 
fuels and engines. With regard to pulverised coal, 
in America good coal was often pulverised which 
would be burnt on an ordinary grate here. 

Mr. J. H. Narbeth thought that the adoption of 
machinery of 3,600 shaft horse-power hardly did 
iustice to the modern installation, and considered 
that a basis of over 5,000 shaft horse-power would 
have been more satisfactory. With larger powers, 
too, the advantages of the smooth-running turbines 
over the heavy reciprocating masses of Diese! 
engines would be more manifest. Sir John had 
apparently shown that the Diesel engine was the 
most expensive type of propelling machinery ш 
existence to-day. Не submitted, however, ber 
other figures given in the paper as to the progres’ i 
the adoption of the Diesel engine, and also W 15 
was taking place elsewhere, seriously affected Я 
argument. Thus, quite recently, Lord Kylsant has 
declared that four motorships in the King e 
were likely to prove remunerative, while from 105 
tables of the paper itself it appeared that, during Е 
last three years, the tonnage of ships built to i 
propelled by oil engines, was about three times я 
great as the aggregate of all turbine-driven tonnage; 
including both coal and oil-fired vessels. | € 

On the question of running coste of a eet 
ships, Mr. Narbeth quoted figures showing t. 
two l4-knot motorships which had been 10 
for just three years had cost only about 5001. Е. 
annum рег ship. for about 4,500 shaft dan | 
in each вһір, while the lubricating oil used ОН. 
purposes оп these ships amounted to less mp 
a-gallon per 100 shaft horse-power рег 48) Рани 
figures were а great contrast to those on the He 
branch of the subject given in the ua een 
suggested that it was not correct to take the c 
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as 184 per cent. for all types of engine, ав had been made of the investigations made by the author. 
done in Table I in the paper, and proposed different The making of such calculations was difficult and 
rates varying from 14 per cent. to 20 per cent. for the 
different classes of engine. If this were accepted and 
fuel costs were taken at coal 22s. 6d. & ton, and oil might be substituted for 0:0165 L in the formula 
10s. а, ton, then the net savings of the various engines towards the end of the paper, and said he had been 
over triples, as given in Table I in the paper, would puzzled by the correction for the difference between 
read thus :— actual and designed draught, which appeared only 


was generally avoided. He suggested that = 


1. 2, 3. 4. dese | 
Sir John Biles .. Zero 1,753. 1.650. 4,300. to be applied in certain cases. Не asked why it was 
Mr. J. Н. Narbeth Zero 1,270. 1,4301. 5,6501. not always applied. He was also unable to see the 
1 E i -- 41 5 hoe i Е. reason why the formula appeared to give better 
Sir John Biles .. 5,090. 5,4136. , ; ы : я Е . 
Мт. Н. Narbeth 4.3307 4.075, 2.990 3,9407 results іп cases of eccentric loading. 


Mr. Maurice Denny, Ше next speaker, said he 


He submitted these would be more in accordance had found the paper by no means easy to follow. 


with the actual order when more experience had been 


urged to continue vigorously every kind of research 
on low-temperature carbonisation. 

Sir John Biles was only able to make а brief 
reply owing to the lateness of the hour, an afternoon 
meeting having tofollow. In the course of his reply, 
he stated that the question of charges was always а 
debatable one, and he had had some guidance from 
shipowners. He was pleased that the paper had 
elicited some fresh information. 


similar dimensions should vary as their displace- 
ment. He thought, from the formula near the end 
of the paper, that the author had not entirely 
departed from that opinion, which perhaps was not 
so very far wrong. Mr. Foster King, he continued, 
had suggested that, with the formula in the paper, 


BENDING AND LOADING OF SHIPS. shipbuilders, even with the relatively simple formula, 


The chair at the afternoon meeting was taken by 
Sir Eustace Tennyson d’Eyncourt, who called on 
Mr. J. Foster King to give his paper bearing the 
above title. The paper is reprinted on page 393 
of this issue, 80 that we may at once proceed to deal 
with the discussion to which it gave rise. The 
first speaker, Dr. J. Montgomerie, said he had 
experienced some difficulty in grasping the various 
steps by which the author had arrived at his 
conclusions. He therefore felt a certain diffidence 
іп criticising, or even commenting upon, the state- 
ments made. He wished, however, to recall a 
statement made by the author in 1915 to the effect 
that it had been found that a close approximation 
to the greatest bending moment obtained from 
direct calculations was given by the formula 


L?x Bx D x 0:8 
EE gargs ME L being the length, B the 


breadth, and D the winter draught in feet. Mr. King 
had then stated that twenty years' experience in 
the application of the formula had shown an agree- 
ment of the order of about 5 per cent. with the 
caleulated figures furnished by builders for vessels 
ofthe most widely dissimilar character and dimen- 
sions, and gave evidence of its utility as а guide іп 
strain investigations. The function of length 
mentioned in the paper, Dr. Montgomerie continued, 
was 0-0165, while the corresponding function quoted 
m 1915 was 0-023. The difference might be ex- 
Plained by the correction given, but he asked if 
the results of the present investigation were in 
general agreement with the statement previously 
табе. With regard to the relative states of stress 
in fine and full ships, he was of the opinion that the 
matter involved so many indeterminate factors 
that it was not amenable to refined mathematical 
methods of solution. The only effective method of 
obtaining such information, he thought, was the 
experimental one, carried on over fairly long periods 
975 embracing as many individual cases as possible. 
1 question, and apart from mathe- 
ы ical investigations, his opinion was that practical 
| nate supported the view that there was no 
ditio 2. in regard to general stress соп- 
howeve ween a full ship and a fine опе. It was, 
15 55 в: vd to assume conditions in which a full 
155 oe 1 be more severely stressed than a fine 
um T versa, but experience seemed to show 
Ни 2. Speed, usually associated with a 
ae vantage 222 А eb cements neutralised 
221. =. ne ship might be supposed 
e 2 point the chair was taken by Sir John H. 
с. 105 к. Sir Westcott Abell to continue the 
found i | mentioned that he had 
because a P bar X 2. to follow, probably 
into it and it nad rmation had been condensed 
language for ка ad been necessary to invent а 
Paper appealed ЗА поща of condensation. Тһе 
instead of makin - LE it was suggested that, 
stresses in a ва laborious calculation for the 
vessel poised on a wave, use might be 


would be associated with his formula іп a modern ship. 
cussion, said the stress figure mentioned in the 


this was to be taken as being all continuous longi- 


to know whether the stress figure mentioned was 


moment, or whether local straining affects, such as 
those due to water pressure, were allowed for. 
Further did the stress figure relate to the ultimate 
strength of the material ? In some quarters it was 
usual to regard the yield point as the limit beyond 


average shipbuilding material, the yield point was 
about half the ultimate strength, and it would be 
interesting to know whether Mr. Foster King related 
his stress figures to the ultimate strength or to the 
yield point. Р 

Тһе next contribution to the discussion was made 
by Mr. E. L. Champness, who, in the course of his 
remarks, said he was in agreement with the author 
up to а certain point. Не criticised, however, the 
curves given by the author for the case of а vessel 
with a draught of two-thirds the load draught. 
In the case of a 400-ft. vessel at 0-80 block, he said, 
it would necessitate the vessel being loaded with 
over 4,000 tons of ballast and bunkers to bring her 
down to such а draught. Whilst two-thirds full 
draught might be а reasonable ballast draught in 
the finer vessels, it could hardlv be called a ballast 
draught for the fuller ships, and if a series of 400-ft. 
true ship-shape forms of varying fullness were 
loaded to draughts corresponding to ballast in all 
double bottoms, peaks and deep tanks, and, in 
addition, fuel for 4,000 miles were added, and each 
case properly balanced on the standard wave, their 
curves of travel of L.C.B. of fore and aft bodies, 
due to the passage of the wave form, gave results 
differing considerably from those presented in 
Fig. 3 of the paper for a ballast condition. 

Up to the point indicated by Fig. 3, Mr. Champ- 
ness continued, the author was, in effect, using the 
same principles as were employed in the usual classic 
wave-form calculations, and in order to prove that 
bending moments were constant, irrespective of 
fullness, it would be necessary to obtain results 
showing the travels increasing as the ships were 
fined at the same rate as the displacement decreased. 
He discussed the two efforts made in the paper to 
produce such a result, and inquired what were the 
grounds for the assumption made and for describing 
it as а reasonable one. Тһе inability of the vessel 
to adjust itself instantaneously to the vertical 
movement of buoyancy gave rise to vertical oscilla- 
tions of the ship on а wave, known as heaving, 
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| The author had stated in the early part of Ше paper 
gained. He thought the Government should be that he had found a strong body of technical 


opinion that the longitudinal strength of ships of 


shipbuilders could supply shipowners with guidance 
in the matter of loading, but he doubted whether 


would carry out the calculations necessary to give 
the owner the strength of a ship in all the different 


conditions of loading. Не finally asked the author 
if he could give some idea of the safe stresses which 


Mr. G. H. Hoffmann, who continued the dis- 
paper related to the effective material, and asked if 


tudinal material less the corrosion margin, or whether 
any further deductions were made. He wished also 


simply p — ма, where M was the standard bending 


which it was not generally advisable to go. For 
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and he suggested that it was these resulting oscilla- 
tions, and the stresses arising from them, that 
accounted for the differences between fine and full 
vessels. No one, he concluded, would suggest 
that the usual calculations were absolute, but 
such calculations were based upon principles of 
mechanics which had stood the test of time and 
practice in all branches of engineering, and he 
saw no reason, at present, for abandoning them. 

Mr. J. H. Narbeth suggested that the paper should 
be followed up by experimental investigations, and 
expressed the view that useful information would 
be obtained from photographs taken from one ship 
of another subjected to wave action. 16 would 
also be interesting to know how far from the middle 
of the ship the stress obtained by girder calculations 
for the midship section might be expected to extend. 
Photographic investigations, he suggested, might 
throw some light on this point. Тһе last speaker, 
Mr. E. F. Spanner, enquired if the author had taken 
into account the effect of water pressure on the 
bottom plates, remarking that the stress on the 
plates would appear to be greater in the case of 
those holds which were empty or only partially filled. 

The Chairman then called on Mr. Foster King to 
reply to the discussion, which he did briefly. He 
remarked that he found it necessary to place himself 
more on the defensive than he had expected. Не 
had been faced with the alternative of stating hjs 
case in the barest number of words, or of writing 
а book, and had chosen the former course, but he 
would make some of the omissions good and explain 
more fully the route by which he had arrived at 
his final results. He was not there to say that 
these were correct, but the figures they had been 
using for 37 years had been a sound guide up to 
& point. Bending moments did not vary, as the 
displacement and the margin allowed for eccentric 
loading, although good enough for thirty years, was 
gradually becoming less satisfactory. Не had 
endeavoured to find what allowance to make for 
dynamic stress, and had come to the conclusion 
given in the paper. With regard to the soundness 
of his method, he was not putting forward a theory 
but was putting forward а formula which agreed 
with the effects on damaged ships in a way which 
the ordinarv formula did not. In conclusion, he 
said he preferred to wait for the written contribu- 
tions of his critics, the answer to which would 
doubtless need to be longer than the original paper. 

After the Chairman had proposed a vote of thanks 
to the author for his paper, the meeting was 
adjourned. 


ANNUAL DINNER. 

The annual dinner of the Institution was held 
on Wednesday evening, the chair being occupied by 
the President. Тһе toast of “The Royal Navy " 
was proposed by the Rt. Hon. Lord Merrivale, 
who, after referring to the serious depression through 
which the shipbuilding industry had recently 
passed, said that there were grounds for looking to 
the future with some confidence. Не mentioned 
in the course of his speech that the Institute con- 
sisted of those who know the essential public needs 
and are zealous in safeguarding vital interests, and 
he trusted that the spirit of the Institution would 
spread throughout the country. Тһе toast was 
responded to by the Rt. Hon. William C. Bridgeman, 
First Lord of the Admiralty, who, after expressing 
the thanks of the Admiralty and Navy to the 
members of the Institute for their valuable co- 
operation, devoted the bulk of his speech to an 
outline of the policy of the country regarding the 
limitation of naval armaments. “Тһе Merchant 
Navy and Fishing Fleets ” was proposed by the 
President, who paid а warm tribute to the work of 
the men of the mercantile marine, both in the recent 
war and in times of peace. Іп replving to the toast, 
Commodore Sir Bertram Hayes endorsed the tribute, 
and said it was astonishing how little the public 
knew of the Merchant service. It was probable, 
however, that the recent appointment of the Prince 
of Wales as Master of the Merchant Navy and 
Fishing Fleet would lead to a keener interest in the 
work of this service on the part of the public. The 
final toast of “Тһе Institution of Naval Architects ” 
was proposed by His Excellency the Belgian Ambas- 
sador, and replied to by Lord Wester Wemyss. 

(To be continued.) 
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ГАВООК МОТЕ5. 

IN the course of some comments оп Ше Mond 
movement, Mr. Wardale, the president of the United 
Pattern Makers’ Association, takes an unusual line. 
He says that membership of a trade union implies that 
at one time a man was to а large degree class conscious 
of his value to the employer, and agreeable to pay trade 
unions officials for endeavouring to obtain for him 
from the employer improved conditions and higher 
wages. Now, it would appear, trade union officials 
are to be paid for collaborating with the employer 
in an effort to maintain efficiency of production. 
" Meetings of employers and trade union officials will 
not," Mr. Wardale says, supply this. The meetings 
may result in an agreement that the present burden of 
high wages on industry may be relieved by allowing а 
semi-skilled or cheaper workman to perform certain 
functions that now cost more. But only the inventive 
genius of man can supply all the improved and 
cheapened methods of production required.” 


At one time, Mr. Wardale goes on to say, the work- 
men met their employers and knew them, and the 
employers knew their workmen. To-day company 
promoters, or as they were called, “ mergers," were 
at the head of many undertakings. These amalgama- 
tions had only Бееп effected at enormous cost, and their 
formation had incidentally created a great many more 
non-producers—in other words, shareholders. Owing 
to the prolonged slump, it had been difficult to provide 
dividends for these shareholders; therefore, Labour 
was faced with the position that there was a heavier 
burden of non- producers to carry. “Іп order to 
supply the needs of these useless people," Mr. Wardale 
says, “and bring about further unemployment," the 
workers were asked to increase production. Is this a 
policy worthy of our consideration ?" he asks, ''or 
should we be more concerned in seeing that our 
officials are engaged in bringing into membership of 
the union those at present outside—the men whom our 
friends, the employers, do not hesitate to make use of 
when they are engaged in the pastime of reducing wages 
or increasing hours? "The pretence is that industry 
cannot bear the burden of wages. What industry 
cannot bear is the burden of useless non- producers. 


Mr. Wardale's colleague, Mr. Findlay, the General 
Secretary, who is also a member of the General Council, 
is, naturally, а supporter of the movement. Both 
sides in the negotiations are, he says, free and unfettered. 
They can discuss matters without prejudice, without 
sinking fundamental principles, and without seeking to 
impose agreed decisions on either employers on the one 
hand or trade unionists on the other. But decisions 
arrived at by men of high standing in the worlds of 
industry, commerce and finance must surely, Mr. 
Findley thinks, carry weight. “ We believe," he says, 
“and are sincere in our belief, that the present system 
does not give the workers а fair deal. We think the 
results of the present system justify our condemnation 
of it. We must, therefore, end it or mend it." 


— 


The special committee appointed by Ше employers' 
group and the sub-committee of the Trades Union 
Congress General Council, appointed to prepare an 
agenda for discussion at the conferences initiated by 
Sir Alfred Mond, met in London, on Wednesday last 
week. Sir Alfred Mond was voted to the chair, and 
he proposed that at the next Joint Committee the 
chair should be occupied by Mr. Ben Turner, and sub- 
sequently by alternate chairmen. This was agreed to. 
It was decided that the agenda agreed upon by the 
Joint Committee should be referred to the Trades Union 
Congress General Council and the representative group 
of employers. Another decision was that further mect- 
ings of the Joint Committee should be held weekly, 
and that arrangements for further full joint conferences 
should be made as required. In view of the large field 
of important industrial problems covered by the 
agenda, it was agreed that there must be some lapse 
of time before any complete and detailed information 
could be issued for publication. There were present at 
the meeting :—Sir Alfred Mond, Mr. Ben Turner, Sir 
David Milne Watson, Lord Londonderry, Lord Ash- 
field, Colonel Vernon Willey, Mr. George Hicks, 
Mr. Walter Citrine, Mr. Arthur Pugh, Mr. Ernest Веуіп, 
Mr. Tom Richards, Mr. Will "Thorne, and Mr. Conway 
Davies and Mr. Milne- Bailey (secretaries). Lord Weir 
and Sir Hugo Hirst, who are abroad, sent apologies 
for their absence. 


Gateshead branch of the National Union of Railway- 
men has formally requested the Executive not to per- 
mit the representatives of the organisation on the 
General Council of the Trades Union Congress to com- 
mit their Union to any peace in industry policy without 
first referring the matter to the members. Having 
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regard to the importance of the question, the Executive 
have decided to place it on the agenda for the annual 
conference of the Union in July. 


At & conference in London last week, & special com- 
mittee of the Trades Union Congress General Council 
endeavoured to induce representatives of the Notting- 
hamshire Coalowners' Association to allow the miners 
in the area to exercise freedom of choice in the selection 
of their union. Nottinghamshire has, it may be ex- 
plained, a thriving Non-Political Miners’ Union, 
organised by Мг. С. A. Spencer, М.Р. The owners’ 
representatives replied that they intended loyally to 
carry out the agreement made with the representatives 
of their workmen, and that they could not recognise 
any other organised body of workmen than that with 
which they were now dealing. The Nottinghamshire 
Coalowners’ Association make no inquiry or discrimina- 
tion with regard to a man’s employment or his member- 
ship of any trade union. 


A protest against the proposal of the British Govern- 
ment for the revision of the Washington Eight Hour 
Day Convention is embodied in a resolution to be pro- 
posed at the Scottish Trades Union Congress which 
opens at Perth on April 18. The text of the resolution 
is as follows :—'' That this Congress emphatically pro- 
tests against the proposal of the British Government 
that the International Labour Conference considers the 
revision of the Washington Hours Convention, and calls 
upon the Government to withdraw its proposal. Further, 
this Congress condemns the continued delay by the 
British Government in honouring its obligations to the 
I.L.O. by ratifying the Convention. This Congress 
re-affirms its demand that the Government proceed 
with ratification without further delay. 'The necessary 
legislation to contain adequate provision to safeguard 
those workers whose conditions &re better than the 
minimum conditions prescribed by the Convention." 


At the end of February, 10,414 members of the 
Boilermakers' Society were reported as signing the 
books as compared with 10,236 а month earlier. 
The number of members in receipt of superannuation 
benefit was reported as 4,264 as compared with 4,201, 
and the number in receipt of sick benefit was 2,043 
as compared with 3,065. In January the expenses 
were 10,407!. 14s. Id.; while in February they were 
10,4391. 168. 4d. 


In the latest issue of the Boilermakers' Society's 
Monthly Report the Executive Council say: “It 
must be clearly understood that only members 
contributing to the political funds in accordance 
with the new Act are eligible or entitled to take 
any part іп the election of Labour Party repre- 
sentatives, or take any part in branch discussions 
relating to the use of the political funds of the 
society. In accordance with the constitution of the 
Trade Union Congress and the Labour Party, candi- 
dates must be either working at the trade or full- 
time officials. From time to time we receive letters 
from branches protesting against Communists repre- 
senting our society at these Conferences, as, in their 
opinion, all such representation is contrary to the 
interests of the society. The principal objects of 
our society are the regulation of the relations between 
our members and their employers with the object 
of maintaining reasonable hours, wages and conditions 
of labour. Politically, our objects are those of the 
Labour Party—to obtain democratic control of local 
and national administration, and by constitutional 
means improve our conditions as workers and as 
citizens. The Communist Party is definitely opposed 
to our industrial methods. It is opposed to consti- 
tutional Parliamentary efforts. The policy of the 
Communists 18 to change the whole industrial and 
social system by violent revolution. The Party 
takes its policy and its orders from a committce of 
dictators in Russia who also finance the propaganda 
of Communists in this country." 


Members of the society are entitled, it is admitted, 
to hold whatever political opinions they choose. 
But, the statement continues, “ members who are 
Communists are also members of an organisation 
whose purpose is to destroy the present organisation 
of our society and trade unionism generally, and also 
to destroy and nullify our political efforts. The 
Executive Council have now had evidence of the 
subversive work of Communists, and there can be 
no doubt that it is contrary to the interests of the 
society. Тһе Executive Council have, therefore, 
decided that no known Communist can be eligible 
for nomination as a representative to the Labour 
Party or the Trade Union Congress.“ The Execu- 
tive Council," it is added, have taken this decision 
after most careful consideration and in the belief 


that they are interpreting the 


wishes of the vast 
majority of members," and officers and members 
are asked “to see that the decision is adhered to 
when the question of nominations for the Labour 
Party and Trade Union Congress is considered by 
their branches." 


The Ministry of Labour states that on March 19, 1928, 
the number of unemployed persons on the registers of 
Employment Exchanges in Great Britain was 1,066,100. 
Of these, 764,400 were wholly unemployed, 233,900 were 
temporarily stopped, and 67,800 were persons normally 
in casual employment ; 864,300 were men, 30,500 boys, 
142,500 women, and 28,800 girls. Оп March 12, 1928, 
the number of unemployed persons waa 1,071,735, of 
whom 866,926 were men, 30,747 boys, 143,972 women, 
апа 30,090 girls. Of the total number, 774,265 were 
wholly unemployed, 229,020 were temporarily stopped, 
and 68,450 were persons normally in casual employment. 
On March 21, 1927, the number of unemployed persons 
was 1,078,530, of whom 875,206 were men, 27,713 boys, 
145,553 women, and 30,058 girls. 


An interesting article on the subject of unemploy- 
ment in the United States appears in the latest issue 
to hand of the Machinists’ Monthly Journal, the official 
organ of the International Association of Machinista. 
The author is Mr. Ethelbert Stewart, the United States 
Commissioner of Labour Statistics. According to 
Mr. Stewart, the unemployment statistics of most 
foreign countries are very close to worthless." Тһе 
best are, he admits, those compiled in Great Britain, 
but the accuracy of even the British figures із, he says, 
very much over-rated. The Editor of the Journal, 
in & note attached to the contribution, mentions that 
the American Federation of Labour is gathering un- 
employment figures relating to trade union members 
who are unemployed. Тһе figures collected to date 
have not yet, it is stated, been made public, but when 
they are, the writer suggests, it will be found that they 
show a rising curve of unemployment over a period 
running back four or five months." 


According to The Times correspondent at Washing- 
ton, unemployment in the United States is considered 
by the Department of Labour to be less extensive 
than has been unofficially asserted, but nevertheless 
serious.“ As against the earlier statement that there 
were 4,000,000 idle, the Department says :—‘‘ The 
number of employees in 1925 working for wages or 
salarics for others is estimated at 25,222,742. This 
figure does not include any persons operating their own 
business. It is calculated that the number of employees 
in January, 1928, upon the same basis was 23,348,692, 
leaving а shrinkage between the two periods of 
1,874,050." | 


It will be noted, the correspondent goes on to say, that 
this calculation apparently ignores the factor of unem- 
ployment in 1925, although this undoubtedly existed. 
Obviously, while this discrepancy remains, and even 
when it is remedied, the Department's figures can only 
be accepted as an approximation to the truth. The 
number of unemployed in the United States, if there 
were, as there are not, exact means for determining 
it, would perhaps be found midway between the 
4,000,000 of the earlier assertions and the 1,874,050 
of the present report, and this in relation to the total 
population would be disturbingly near to the British 
figures. 


Тнк MANCHESTER ASSOCIATION OF ENGINEERS. 
At the annual meeting of the Manchester Association 0 
Engineers, which was held оп Friday, March 23, Mr. W. С. 
Gass, of Messrs. Entwistle and Gass, Limited, Bolton, 
was elected president for the year 1928-29, in succession 
to Mr. G. H. Heywood. 


THe IxsrITUTION оғ STRUCTURAL ENGINEERS.—The 
aunual dinner of the Institution of Structural Engineers 
was held on Monday of this week, the function E 
place this year at the РагкЛапе Hotel, W. I. i 
principal guest on this occasion was the MO n 
Londonderry, К.С. Тһе Rov. Н. Costley-White, the 
headmaster of Westminster School, in proposing 
the toast of ‘Our Country and Empire," said че 
it was the object and pride of the schools of rog m 
to provide boys of the type that could be moulde 5 
great engineers. In his reply to the toast, the пад 5 
of Londonderry paid а tribute to the part play 8 
structural engineers in the maintenance and рее 
of the Empire, and emphasised the fact that this progr 
must be continued. The toast of “Тһе Guests was D 
posed by  Lieutenant-Colonel J. Mitchell Monni ч 
and Sir Lyndon Macassey and Captain Valen n" 
Williams responded; while the toast of“ he тае 
was proposed by Mr. Е. Е. Trench, the President 55 i 
Institution of Civil Engineers, and was replied to ЈУ. s 
chairman, Mr. H. J. Deane, President of the 5 g 800 
who stated that the membership had now reached r ог. 
and that the Institution would celebrate Из coming 
uge next year, having been founded in 1908. 
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SYNCHRONOUS MOTOR-DRIVEN AVERAGING RECORDER FOR POWER SUPPLY. 


CONSTRUCTED BY MESSRS. ELLIOTT BROTHERS (LONDON), LIMITED, ENGINEERS, LONDON. 


Fic. 3. SYNCHRONOUS Мотов. 


train. The pen arm is carried round clear of Ше 
chart by the meter mechanism acting through the 
magnetic clutch for the required time interval, and 
is then brought down into contact with the paper and 
returned to zero as explained above. During the latter 
operation, the bar magnet slides round on the surface 
of the disc. The chart roll holds about 65 ft. of paper. 
At the standard paper speed of } in. per hour, the 
roll will last two months; this would be the paper 
speed for а time interval of 15 minutes. А change in 
the time interval and the chart speed requires only 
a change of gear wheels, and does not affect the accuracy 
of the records. 


Fig. 1. COMPLETE INSTRUMENT wiTH COVER REMOVED. 


BENDING AND LOADING ОЕ SHIPS.* 


By J. Foster KING. 


Ir will be generally agreed that the problem of 
solving the longitudinal stresses in the hull structure 
of & ship at sea, is governed by dispositions of load 
which are more or less under control, of which the 
bending effects are governed by ever-changing, uncon- 
trollable forms of sea support, and that the standards 
for structural strength for ships were, in the first 
instance, the product of trial and error, or in other 
words, of the observation of full-scale experimenta. 
The process was quite scientific but terribly slow in 
its reaction upon past general structura] development 
because of the absence of machinery for the co-ordina- 
tion of observed facts upon a comparative basis. Since 
the advent of the present mechanical age, however, 
some form of beam theory has been used as а guide 
to the determination of the longitudinal strength of 
iron and steel ships, and, since Mr. John's paper,f 
it has been governed by consideration of static bending 
moments which have some relation to the hull dis- 

lacement of water having surfaces of trochoidal wave 
form. As a consequence, when, some thirty-seven years 
ago, I was faced with the responsibility of devising 
satisfactory longitudinal scantli for any ship in 
ordinary service, I was also f by a strong body 
of technical opinion tbat the longitudinal strength 
of ships of similar dimensions should vary as their 
displacement. 

Ав it appeared to me, this was not supported by 
evidence derived from available bending-moment data, 
or from a series of independent wave calculations in- 
tended to ascertain the effect of different coefficients 
of fineness on the same ship, or from current sea experi- 
ence. The evidence did show, however, that the 
maximum bending moment to „ in general 
service conditions could be exp by the formula 
L x B xd + 35 х 0-0215 L.f These bending mo- 
ments (which are hereafter called “standard ”), 


Fic. 2. BALANCED PEN ARM. 


measures 16 in. by 134 in., with the integrating meter 
on the left, the synchronous motor in the centre, and 
the chart and its mechanism on the right. Тһе реп 
arm and the synchronous motor are separately illus- 
trated in Figs. 2 and 3. The synchronous motor 
comprises а laminated horse-shoe magnet, the pole 
pieces of which are divided and shaded by heavy 
copper bands. These short-circuited bands cause a 
lag in the flux in the short-circuited portion of the pole 
pieces and produce a torque on the conductors of the 
motor, so that the motor starts immediately the cur- 
rent is switched on. The rotor is of the squirrel-cage 
type, but the conductors are so spaced around the 
periphery that the rotor, after running up to speed, 
runs synchronously at а speed exactly proportional 
to the periodicity of the supply. The rotor spindle 
is vertical and, in operating the rotor lifts and floats оп 
the stator field. The upper face of the rotor is painted 
with a star for stroboscopic checking of the speed by a 
neon lamp run from the same supply. Тће vertical 
spindle drives the chart through reduction gearing 
and is also connected to а cam which is released at the 
end of the time interval (of 15, 20, 30 ог 60 minutes) 
agreed upon between the consumer and the supplier, 
by means of a trip gear driven off the chart mechanism. 
The cam is connected to a spiral spring, which is wound 
up by a gear train, also driven by the synchronous 
motor. When the cam is released, а lever depresses 
ввегреп upon the paper, with which it was not previously 
in contact, and the energy stored in the spring returns 
the pointer to zero, at the same time drawing a line 
across the chart. 

We turn now to the integrating meter and the re- 
cording pen. The vertical spindle of this meter pro- 
jects upwards and carries a small disc or turntable of 
mild steel, just visible above the dial in Fig. 1, which 
is connected with the pen arm, Fig. 2, by means of a 
magnetic clutch. The arm is a tube carrying, on the 
left, a balance weight, and also an ink reservoir mounted 
in trunnions оп а small flat bar magnet; at the end 
of the arm is a stylographic pen. The whole arm is 
located by means of a small spigot on top of the meter 


SYNCHRONOUS MOTOR-DRIVEN 
AVERAGING RECORDER FOR 
ELECTRIC POWER SUPPLY. 


Ix the supply of electricity in bulk, it is desirable that 
the maximum demand should be accurately known, 
ance a reduction in the maximum demand for a given 
total consumption enables the plant to be more efficient- 
ly utilised and the price charged to be reduced in conse- 
quence. In addition to a knowledge of the amount of 
the maximum demand, it is also necessary to know 
Из duration, since the “ flywheel ” effect of a supply 
system can be relied upon to supply a high demand for 
a short period, while to cover a long-period demand it 
may be necessary to instal additional plant. What 
18 required, therefore, in order that a charge for the 
energy may be arranged on a basis equitable alike 
to the supply company and the consumer, is an instru- 
ment which will give a reading of the total consumption 
In the ordinary way and also record the average rate 
at which the energy is consumed. 

For this purpose, the Thomas averaging recorder, 
which we illustrated and described in our issue of 
April 3, 1925, on page 417, waa placed upon the market 
by Мевага, Elliott Brothers (London), Limited, Cen- 
tury Works, Lewisham, 8.Е.18. It comprised an 
te mating meter and а recording pen connected to 
Pu meter for definite time intervals, in such a manner 
59 85 series of separate lines was drawn upon a chart, 
d е ‘ength of each line representing the energy consumed 
11 the particular time interval. In this instrument 

че mechanism was operated by clockwork. A new 
Pattern of the averaging recorder, in which a self- 
contained, self- starting synchronous motor is used for 
N the mechanism and for driving the chart, was 
8 ibited by Messrs. Elliott, in association with Mesars. 
ни Brothers and Company, Limited, of Woolwich, 
Soe В year's exhibition of the Physical and Optical 
"Oclelles, and was mentioned, in this connection, 
On page 101 ante. 
* Its general form the new instrument resembles the 
rmer pattern. Fig. 1 shows the open case, which 


* Paper read before the Institution of Naval Architects, 
on Wednesday, March 28, 1928. 

+ Trans. I. N. A., vol. xv, page 74. 

+ Throughout the paper :—L -= length, B = moulded 
breadth, d = moulded draught, c = block coefficient of 
fineness, Д = displacement. 
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although they take no account of form, were based 
upon analysis of results given by static calculations of 
Wave-crest support and the knowledge that such сор: 
ditions are unrealisable in service. They were, there- 
fore, considered by me as an expression of what I 
believe to be Sir John Biles's idea, that ordinary 
comparative methods relate to the worst contingency 
for which it is reasonable to provide, for contingencies 
so rare in relation to ordinary service conditions as to 
make it safe to associate the standard bending moments 
with a stress on the effective material minus а corrosion 
margin, which was half ite ultimate strength. 

This first attempt to co-ordinate & standard for 
scantlings with а definite comparative basis was also 
associated with & fairly sound distribution of material, 
во that in comparison with those of the erratic systems 
of construction then practised, the results combined a 
distinct gain in average efficiency with а surprising 
reduction in average weight. Тһе efficiency of the 
standard has been proved during the subsequent years 
by ite successful application to thousands of merchant 
ships and to structural designs for which there were no 
precedents. In 1917, scantlings devised under the 
standard were advanced to very complete public ex- 
pression in elaborate tables of scantlings, and in effect, 
if in varied external forms, it has now become а world 
standard. There is no doubt of its soundness as а 
measure of scantlings for average service conditions, 
where loading is fairly uniform, but care has been 
taken to provide margins when loading is known to 
be eccentric, and when draught is small in proportion 
to length of ship. 

There is, however, а growing mass of evidence that 
modern ship design, modern models, and modern 
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dispositions of load are inducing ordinary service 
conditions which are different from and more severe 
than those of formertimes. Cases occur with sufficient 
frequency to occasion thought, where ships have 
suffered structural damage on ballast passages, al- 
though the calculated wave-crest bending moments 
at the ballast draught were less than the standard ; 
cases where passenger ships of fine form have given 
practical proof of subjection to sagging moments 
which exceed the standard, in spite of the common 
view that such moments are negligible in general 
service, and cases where ships specially designed for 
heavy trades showed clearly that the actual exceeded 
the calculated bending moments. The full-scale 
loading experiments with the Prometheus, belongi 
to Mesars. Holt and Company, with which I h 
the privilege of being associated, where the ship was 
subjected to a hogging stress in still water, which 
exceeded 5 tons per square inch as measured by strain- 
meter, and where light parts of the hull structure 
showed such movementa as are attached to the phrase 
“ straining in a heavy sea," were а further potent 
contribution to my growing belief that the standard 
bending moment may not give sufficient value to 
dynamic effect and that limite of loading should, in 
any case, be associated with it. 

. Maurice Denny very kindly provided particulars 
and calculations for a number of ships which cover а 
very wide range of loading conditions, and they were 
thankfully added to the numerous investigations 
rendered available to the British Corporation Register 
during its active history. А large number of facta were, 
therefore, ready for co-ordination, after having been 
rendered comparable in terms of the standard moments 
and of draught divided by L. Their graphic expression 
supported views founded on observation of individual 
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cases, and gave ocular demonstration of а suspected 
tendency for the effects of service loads at light draught 
to be even more severe than those of ordinary loading 
at full draught. 

An attempt was made to attach values to varying 
dispositions of load by means of calculations of parti- 
cular load variations upon varying forms of ships. 
It was soon found that general knowledge of the effects 
of form, loading, and displacement could not be reached 
by this road, because possible combinations of parti- 
cular conditions are infinite and life is short. The 
work done before its abandonment was of value 
because it revealed such facts as a tendency for a 
constant weight in a constant position to cause a 
constant bending moment irrespective of displacement, 
and gave useful light upon the direction of subsequent 
work. In order to settle, if possible, the relationship 
between calculated bending moments and variations 
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the original still-water positions of the centres of 
gravity of the respective half-displacementa, and thoro 
of the wave half. displacements multiplied by 52 
This corresponds to the mean of the distance travelled 
on each side, multiplied by = or alternatively tbe 


half-travel multiplied by А. Тһе accuracy of this 
[рео ав а measure of maximum bending effect 

8 been tested, not only by comparison with calculated 
cases but by means of calculated momenta for а model 
of which the after half was oblong and the other half 
was а wedge. Тһе mean positions of the centres of 
gravity of the half-displacements in stil water are 
very near each other in all three models, and it may 
sometimes be convenient, when full information is not 
available, to know that the mean positions for ship 
forms lie near a straight line joining 0-18 L at 0-65, 
and 0-21 L at 0-83 prismatic coefficient. 

Fig. 2 shows for the three models Y, 81, and 52, the 
mean travel towards and away from amidships of the 
centres of gravity of the wave half-displacement areas, ' 
in relation бо the still-water positions of the centre 
of gravity of the half-loads. Тһе Y models have vertical 
sides all fore and aft, the wave travels shown are for a 
draught corresponding to 0-06 L, and, being expressed 
as & percentage of the length, are applicable to any 
length of ship. As the models have vertical sides the 
displacement area in way of the wave contour at each 
coefficient, is constant at all draughte ; the area below 
the wave contour therefore causes the travel of the 
centre of gravity of the half-wave displacement, to 
vary inversely as the draught; the resulting bending 
effect at each coefficient is therefore derived from a 
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in form and displacement, a complete series of wave- 
crest calculations was made under apparently ideal 
conditions, where the curves of load and displacement 
in still water were identical іп form and area. Іп order 
to cover as much ground as possible, three widely 
different types of model were selected, of which the 
midship sections are shown in Fig. 1. 

Y had rectangular sections, angular water-lines, and 
a midship section coefficient of 1-0. 

51 had modern lines, à midship section of 0-975 
coefficient such as is now found over & wide range of 
c values. 

S2 had old-fashioned fine lines, hollow at ends, and 
& midship section coefficient of 0-84. 

The lines of each model were pulled about, in order 
to cover c values between 0-5 and that of its midship 
section coefficient; their still-water displacements 
were considered in relation to those on ordinary tro- 
choidal waves which had a length = L and a height = 
0-05 L, first with the crest amidships and second with 
the hollow amidships. Under the assumed conditions, 
the curves of load and of still-water displacements 
are the same; the centres of gravity of the half.dis- 
placement in still water therefore coincide with the 
centres of gravity of the half-load on each side of the 
centre of buoyancy, and there is no bending moment. 
The position of the centres of gravity of each wave half- 
displacement travels towards amidships ав the crest 
travels to amidships, and towards the ends as the crest 
travels to the ends. Тһе bending moment at the centre 
of buoyancy (which is also the centre of gravity of the 
load and displacement areas) is the difference between 


constant percentage of L at all draughts greater than 
are sufficient to accommodate the wave profile, or 
than 0-023 L at 1-0 coefficient and 0-033 L at 0-5 
coefficient. The midway position between the Y curves 
for hog and sag travel, lies on the hog side of the centres 
of gravity of the hull half-displacemente in still water, 
so that the ideal position for each centre of gravity 
of half-load is not at but nearer amidships than the 
centres of gravity of the still-water displacements, E 
shown on Fig. 2. As the mean travel multiplied by t ^ 
half-displacement gives the actual bending mt 
it follows that the travel multiplied by the coefficien 
of displacement is а comparative measure of bending 
effects. Within the range of practicable ship ooefficients 
(say 0-6 to 0-83), Y curves indicate that the саш 
effecta tend to vary as the square of the coefficient. 
Models S1 and 52, as used in Fig. 2, have geometrically 
the same model as at their original design draught, 
but their draughts have been inc inversely 48 
their midship section coefficients, во that at the eo 
prismatic coefficients as the Y models they have the 
same displacements. с nd 
The effect of the curvilinear forms of ship models à 

of their varying slope in way of the wave t 
causes the travel of the centres of gravity of the than 
wave displacement, areas to be distinctly greater RE 
in the case of the Y models. The travel also pop 
relatively greater ав the models become finer, 80 к 
the tendency of the bending effect changes peer 
variation of the order of the square of the coe ы 
to one of the order of directly as the coefficient. Hee : 
transfers the ideal positions of Ше half-load cen 
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gravity to the other or sag side of the still-water centres 
of buoyancy, as shown in Fig. 2 for the S models. In 
gpite of the great difference in form between models 
S1 and S2, it is apparent from Fig. 2 that, in way of 
the wave contour, at design draughts and equal: dis- 
placements, there is such geometric similarity in form 
as prevents any wide difference in their respective 
ranges of travel. Absence of tumble-home and 
presence of good flare, however, have the effect of 
increasing the travel in the hog and sag directions res- 
pectively, and vice versa. For each of the ship models 
the curves of area of wave half-displacements at each 
coefficient, is of geometrically constant form at the 
design draught, so that like the Y models the bending 
effect of travel is a constant percentage of the sbip's 
length for all models which are geometrically similar. 
So long as the draught is great enough to keep the 
wave contour well away from rapid fining of the 
bottom, the bottom form has no importance, and 
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travels are shown by the dotted lines marked S ballast 
draught.” on Fig. 3. Тһе total travel for S1 model 
is such that, with nearly 36 per cent. less displacement, 
the mean bending effect has only been reduced 8 per 
cent. from that at the designed draught, but tbe 
actual distance travelled is 42 per cent. greater, and 
the ideal position 18 still on the sag side of the travel. 
Observed facts show that there must be some other 
factor in the problem, and a series of calculations was 
made in order to ascertain the effect of supporting the 
models on two waves of the same height, but half the 
length of those previously used. This condition is so 
much nearer probability than that of the “ single- 
wave estimates, that it might have been reasonable 
to double the ascertained travels as a comparative 
measure of their effect. They have, however, been 
shown on Fig. 3 by the lines marked “ S two-wave 
support as actually calculated for average ship forms. 
Their travel and corresponding bending effects increase 


under the conditions taken the midship-area coefficient | во rapidly from zero at 1-0 coefficient, that the lines 


has no appreciable effect upon the travel. Fig. 2 
shows that the travel curves for all forms of midship 
section have а common origin at 1-0 prismatic 
coefficient, and it has been shown that the resulting 
bending effecta for each prismatic coefficient аге 
constant at all design draughts. It follows when the 
travel curves for models whose midship area coefficient 
is less than 1-0, are expressed in terms of constant 
moulded draught and varying block coefficients of 
fineness, that the origin o 
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on a line, the travel of which varies inversely as the 
midship-area coefficient. It was found that with a 
moulded draught corresponding to 0-06 L, the travel 
curves for the S2 or fine models were nearly parallel 
to those for the Y models, and that the curves for 
the 51 or moderate models swung out from their 
origins near У to meet S2 at about 0-5 coefficient. 
Midship-area coefficients of the order of 0-84 (S2 
model) are now used with none but very fine models, 
and those of the orders of 0-975 (51 model) cover a 
vide range of coefficients, but the whole range to 1:0 
can only be covered by midship-area coefficients 
Which also reach towards 1-0. It was found that the 
Y curve swung outward about its origin, at 1:0 co- 
efficient, to the position occupied by the fine model 
(82) at its own coefficient, complies with the foregoing 
description of the average relationship between mid- 
ship area and block coefficient, and can be accepted 
as an almost perfect picture of the travel induced by 
wave-form displacements on ordinary modern models 
of all coefficients of fineness, as the investigated 
draught of 0-06 L. Fig. 3 shows these curves (S) 
for d = 0-06 Lin comparison with curves Y, which are 
the same as on Fig. 2, because the block coefficient of 
ness is also the prismatic coefficient. For the 
reasons given in connection with the travel curves on 
Fig. 2, ie., the geometric similarity of the curves of 
displacement area for each model at the design 
draught, it follows that the bending effect of travel 
3 again measured at that draught by a constant 
percentage of the ship’s length at each value of c. 
S curves travel farther on the sag than on the hog 
aide, and the mean ог `` ideal ” position for the centres 
of gravity of the half-load areas in atill water for aver- 
age models, lies outside the positions of the half- 
Te centres, by an amount which is expressed 
— C 
by 100 Тһе total travel at 0-5 coefficient is 
Ыр 12 per cent. greater than that which would show 
d ding effects that vary as the displacement at the 
Ssigned draught. 
à Àn investigation was made to ascertain the effect 
dn travel when the draught of the same models is 
асей to two-thirds of their designed draught. Тһе 
ascertained travels were corrected for displacement, 
во that bending effects could be directly compared 
with those at the original draught. Тһе corrected 
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are no less thàn two-thirds of the way to the single- 
wave travel at 0-5 coefficient. They give, therefore, 
а surprising confirmation of my disbelief in '' fineness 
of form" as & qualifying factor in dynamic stress. 
This line of investigation was not pursued, partly 
because it is only one of an infinite number of possible 
assumptions, but chiefly because it commences with 
no moment at amidships with 1-0 coefficient. Тһе 
latter fact, however, has to be considered in relation 


travel for each model is| to the other fact that severe bending stresses do travel 
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along the midship half-length of ships, because under 
the assumed conditions the maximum bending moment 
at 1-0 coefficient takes effect at the quarter-length 
from each end. 

Reverting to the original wave-crest calculations 
as а comparative measure of dynamic effect of wave 
forms of displacement, it has to be observed that their 
use has hitherto been restricted to & measurement of 
the longitudinal movement of the centres of gravity 
of the half-displacements about the centres of gravity 
of the half.loads. There is, however, а vertical 
movement of the wave displacements, additional to 
and concurrent with the longitudinal] movement, 
which seems to require consideration as а factor in 
any static base for а comparative measure of dynamic 
effects. Fig. 4 shows the calculated extent of these 
vertical movements for the Y and S models in terms of 
с, at design and ballast draughts respectively. It 
will be seen that this travel starts from zero at 1:0 
coefficient, and increases as с diminishes, until at 0-5 
coefficient it corresponds to 0-013 І, for S at design 
draught, 0.016 L for S at ballast draught, and no less 
than 0-02 L for Y models. The magnitude of the 
movement in the Y models is consequent upon their 
sides being vertical; for that reason the movement of 
the ship models increases as their draught decreases, 
because the mean form of the sides in way of the wave 
contour is at the same time coming nearer to the 
vertical, an effect which is shown by the curves marked 
"S ballast draught.” The effect of the potential 
vertical movement of wave displacement on ship 
forms, might be expressed ав & bending moment іп 
similar fashion to that of our expression of the effect 
of the potential longitudinal movement. Its value 
might reasonably be measured by the layer of dis- 
placement contained between the middle and the 
top or bottom of the total travel, multiplied by the 
mean distance of the centres of gravity of the half. 
waterplane areas, from the centre of gravity of the 
whole waterplane. Fig. 5 shows such bending effects 
added to those for longitudinal travel ex d by S 
curves on Fig. 3. This sum of vertical and longitudinal 
effects as shown by lines z, lie very near to those for 
the “standard " bending moment, which are also 
shown on Fig. 6. This result was not foreseen, but 


395 


the evidence of full-scale experiments justifies the form. 
of х as а sound basis for а comparative measure of 
wave effects, and also indicates the wisdom of pro- 
viding the small margin of safety which is afforded by 
varying the rate of travel inversely as the coefficient. 
The т curves for “ ballast draught,’ which are also. 
shown on Fig. 5, seem to show that for draughts less 
than the design dreught, no greater modification 
should be made than is due to the shift of the ideal 
үнүн for the balf-load centres towards that for the 
alf-displacement centres. 

The present analyses of the double movement show 
that where the lower part of the model is “ fined” 
and the upper part “ filled out," any gain in restraint 
of vertical movement is lost in increased longitudinal 
movement, and that converse operations produce 
converse results. It is therefore difficult to see what 
useful purpose can be served by making particular 
wave-crest calculations for particular models, in order 
to estimate unknown dynamic effecta. 

Turning to the practical application of these investi- 
gations, it is obvious that any other series of assumed 
wave forms will produce other percentages of the 
ship's length as meaaures of wave travel, but experience 
seems to prove that the х curves are а more severe 
measure of the movement of wave-displacements past 
load centres, than is necessary for good service condi- 
tions, because the direct use of x travels would obviously 
restrict the position of the centres of gravity of zthe 
half-loads to that which coincides exactly with the- 
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ideal position, or midway between the travels овес 
half-wave centres of gravity. Experience also shows. 
that the “Smith” correction (which is, in effect. Va 
modification of wave contour) has justified its use. 
The effect of this modification is stated by Sir John 
Biles to represent & reduction of about 12 per cent. 
from the total bending moment derived from the 
unmodified wave contour, & reduction in total effect 
of load and wave travel which means a larger reduction 
in the constant travel effect of the half-waves alone. 
Experience also indicates that the standard bending 
moment (which corresponds to a travel equal to 0-043 L 
in the nomenclature of the diagrams) provides a 
sufficient margin to cover a movement of the'half-load 
centres of gravity on either side of the ideal position, 
which is of the order of 0-01 L. 1% seems safe, there- 
fore, to deduct 0-01 from the standard figure of 0-043]L. 
and to use 0-033 L at 1-0 coefficient, as a sufficient 
measure of the constant bending effect of wave travel 
about the ideal position for the centres of gravity of 
the half-loads, which, as already shown, lies outside 
the position of the still-water centres of half-displace- 
ments by an amount which corresponds to (1 ©) | 100 = 

For use with the whole displacement, 0- 093 L becomes 
0.0165 L. 

As the derivation of a load factor in the standard 
formula was the chief object of this investigation, it 
appears to me, on the evidence of observed facts and 
of the investigation, that а satisfactory expression of 
present knowledge will be given by the folowing 
adjustment of the standard formula :— 

Where the designed draughts bear a reasonable 
proportion to the length of the ship, and the total 
distance between the centres of gravity of the half-load 
situated on each side of the true centre of buoyancy 
is equal to the total distance between the centres of 
gravity of the still water half-displacements on each 


side, plus а distance equal to et the constant 
bending effect of wave travel at the designed draught. 
is found from the formula, L x B x d x 0-0165 L = 35 
i.e., the parallelepipedon displacement x 0.0165 L. 


Where the whole distance between the centres of 
gravity of the half-loads is greater or less than that. 
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defined above for the ideal position, the factor 0-0165 
is to be increased by the amount derived from the 
following formula :— 


Difference in distance , Actual draught 
4L Design draught 


The presence of draught and coefficient in the second 
or load effect portion of the formula is required because 
the load effect of travel varies directly as the displace- 
ment, and the formula as applied gives a modification 
in the direction indicated by the investigation at two- 
thirds of the designed draught. The formula has 
been tested over a wide range of known cases, and 
gives results which harmonise more closely with 
observed facts than those given by the classic wave 
crest calculations. For instance, it gives a greater 
bending moment than the standard bending moment 
in cases where trouble was caused by eccentric loading, 
and the classic wave-crest calculations showed that 
there was no reason for it. It also gives results 
which could be accepted as a guide to the strength 
required for the Prometheus if sent to sea under the 
extreme conditions of loading to which she was sub- 
jected in still water—whereas I would not have been 
at all prepared to accept the guidance of the classic 
wave-crest calculations for that purpose. Above all, 
it gives due prominence to the importance of those loads 
which induce sag in still water. 

As the formula deals only with known conditions 
which are easily ascertained at designed and light 
draughts, it enables builders to supply owners with 
guidance as to permissible dispositions of cargo and 
ballast, without having resort to complicated calcula- 
tions. This in itself would be an immediate, definite 
contribution to the safe handling of ships, while the 
tangibility and relative facility of application of 
the method present opportunity for the expansion of 
knowledge of the true relation between the formula 
and the facts of service conditions. It would be a 
. comparatively simple matter to provide ship-masters 

with information and material which would enable 
them to record facts as to dispositions of load in 


relation to positions of centres of gravity, and of their 
‘effects at sea. 


x хе 


In conclusion, I desire to thank my colleagues for 
willing assistance in а somewhat arduous task, particu- 
larly Mr. Turnbull, who has made а large proportion 


of the prolonged and laborious calculations involved 
in that task. 
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THE three presses which we illustrate in Figs. 1 to 3, 
annexed, are manufactured by Messrs. Hordern, Mason 
and Edwards, Limited, Vulcan Works, Vesey-street, 
Birmingham. The press illustrated in Fig. 1, is specially 
designed for moulded-composition work, but is also 
suitable for pressings in cardboard, leather, &c. It 
is made in various sizes, the smallest machines being 
suitable for articles up to 4 in. deep, and requiring а 
pressure up to 30 tons, and the largest for articles ир 
to 10 in. deep, and requiring pressures up to 130 tons. 

The drive is by belt on to fast-and.loose pulleys 
mounted on the shaft visible on the left in the illus- 
tration. The clutch and brake are also mounted on 
this shaft, and the drive is transmitted by the former 
to а worm driving а worm wheel. The latter gives 
а 40 to 1 reduction, and is of exceptionally large size 
to give a fine angle of lead, and is totally enclosed, as 
shown in the illustration. Тһе worm wheel is mounted 
on the end of the crankshaft, from which the motion 
is conveyed to the die head by a connecting rod, adjust- 
able for length. The hand control lever, of which the 
rear end can be seen in the figure below the clutch, 
is provided with & balance weight which tends to hold 
it in the top position. The hand lever is forked at the 
front of the machine, and the vertical stop bar passes 
through the fork. At the top, the stop bar is con- 
nected to а pivoted arm carrying a roller, and this 
roller makes contact with a cam on the crankshaft. 


The stop bar is pulled in at the bottom by a spring, and 
before the hand lever can be de 


pressed it is necessary 
to draw the bar forwards to enable the fork to clear the 
lower stop on the bar. 


Assuming that the hand lever 
has been depressed, th 


e clutch is engaged and the 
press performs the down stroke. On the completion 


of the latter the cam lifts the stop bar, bringing the 
stop into contact with the hand lever. The latter is 
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therefore raised releasing the clutch and putting on the 
brake. The tool thus automatically stops at the 
bottom of the stroke. The machine is provided with 
hand or automatic ejector gear, the arrangement of 
the latter being clear from the illustration. Lubrication 
has received careful attention throughout, the main 
shaft bearings and worm shaft being lubricated by 
thick oil at a pressure of 500 lb. For this purpose а 
}-in hole is drilled through the main shaft to the floating 
bearings of the worm shaft. "m . 
А larger machine of the same type is illustrated in 
Fig. 2. The arrangement of this machine is generally 
similar to that already described, and as the view ш 
this case is taken from the front, the details of the stop 
bar can be clearly seen. The machine, however, differs 
from the smaller model in that it is fitted with a rising 
table, to increase the effective length of the draw. 
The tool illustrated will produce articles up to 10} in. 
deep in moulded composition, and it may be dec 
that the space between the uprights is 23 in. The 
rising table mechanism is of the toggle type, in contra- 
distinction to the cam arrangement frequently fitted. 
A slide on the left-hand side of the machine, as viewed in 
the figure terminates in a crosshead at the bottom, 
and the two ends of this head are connected by short 
links to cranks on the end of two spindles mounted 
the front and back of the machine respectively. e 
front spindle can be clearly seen in the figure, and the 
connections to the table will be clear from tbe same bod 
The slide is actuated by & connecting rod coupled it 
an outside crank on the end of the crankshaft. 
may be mentioned that all the machines of this type 
can be inched or stopped in any desired position г. i 
out difficulty. The ejector gear on the large mac ihe 
consists simply of a plate, which can be seen in the 
figure carried on an adjustable screwed spindle. Y 
The third press, which is illustrated in Fig. 3, 1s 53 
of the rising-table type, but differs from those alre қы 
described in that the crankshaft is driven from t 
pulley shaft by double-reduction spur gearing, мы 
an overall reduction of 24 to 1. The clutch and os 
operation only differs in detail arrangement from is 
already described, while the table raising gear 
identical. The slide for the latter can be clearly seen 
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in the . The vertical movement of the table is 
12 in., and the stroke of the punch is 14} in. As the 
die ascends апа holds the blank before the punch 
commences to descend, the full stroke is utilised іп 
drawing. By removing the pressure-plate holder, the 
machine can be used as а single-action press, advantage 
then being taken of the combined movement of the 
table and the slide to give a continued stroke of 26 in. 
The gearing is machine-cut throughout, апа the crank- 
shaft is a forging of Siemens high-tensile steel. The 
overall height of the machine ін 10 ft. 6 in., the width 

tween uprights 23 in., and the depth of the die table 
21 in. The machine will take blanks up to a diameter 
of 22 in., and punches up to а diameter of 14 in. The 
pulley speed is 270 r.p.m., and the slide makes 11 strokes 
per minute, Тће machine requires 5 h.p. to 6 h.p., and 
weighs about 6 tons. The various features to which 
we have specially referred have been, we understand, 
covered by patents. 


THE DESIGN AND PROPULSION 
OF FAST DOUBLE-ENDED SCREW 
VESSELS.* 

By E. Н. MITCHELL. 


Waen I had occasion during last year to prepare а 
En for а double-ended screw vessel for service in 
улоу Harbour, апа of considerably more speed 
than previously been required, I found great 
difficulty in obtaining any reliable data for the efficiency 
8 bow propeller, especially when running on the 
same shaft as the stern screw, and such data as I did 
Оа was very contradictory. It is with the object 
ы Putting before this Institution such information ав 
was ultimately able to collect, and which has been 
obtained during the design and trials of these vessels, 
and possibly eliciting further opinions on what is 
undoubtedly а difficult problem, that this paper has 
submitted. 

Paca AAA 
Paper read before the Institute of Naval Architecte, 

on Thursday, March 29, 1928. Abridged. 


The vessels are for service in Sydney Harbour, running 
between the Circular Quay, in the heart of the city of 
Sydney, and Manly, which is а large residential suburb 
about seven miles down the harbour, and near the 
Heads at the harbour entrance. It is compulsory 
under the harbour regulations that the vessels should 
be double ended. There are so many lines of ferry 
traffic converging at the Circular Quay and crossing the 
main route of sea-going traffic that if turning were 
allowed considerable danger to the latter would follow. 
The service for which the vessels were required is 
carried out by the Port Jackson and Manly Steamship 
Company, to whose order the new vessels have been 
built by Messrs. Napier and Miller, of Old Kilpatrick, 
near Glasgow. The Port Jackson and Manly Steam- 
ship Company has been established many years, and 
runs the service at present with six vessels, the principal 
difference in the new vessels, apart from slightly larger 
size, being the much higher speed required. The special 
requirements were as follows: Length not to exceed 
220 ft.; speed, 17 knots going in either direction ; 
passenger capacity about 2,000 ; draught not to exceed 
12 ft. 6 in. 

The vessels were to be built of heavy scantling, 
with two enclosed passenger decks, and to be capable of 
standing fairly heavy weather, which is frequently met 
with near the Heads. A single screw at each end 
directly coupled to the main engines was preferred, 
acting on the “ push-pull ” principle, which is the 
usual arrangement in the existing vessels in Sydney 
Harbour; butif the desired result could not be obtained 
with this, the owners were prepared to consider alter- 
native proposals, including а twin-screw arrangement. 
Owing to the fine ends of the vessels necessary for the 
speed and for good sea-going qualities, it was, however, 
difficult to protect the screws properly in а twin-screw 
arrangement. 

It was essential that the boilers should be entirely 
under the main deck with as small casings as 
possible, so as to interfere with the embarking and 
disembarking of the large number of passengers as 
little as possible. Double-ended ferries of à somewhat 
similar type are very common in America, and a 
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considerable proportion of the later American уевве!в 
have been fitted with electric drive, either in association 
with Diesel or steam-turbine machinery, but generally 
speaking, these vessels are confined to comparatively 
smooth water, ала their s is considerably less 
than that of the vessels under consideration. _ 

To return to the propulsion problem, I propose, 1n 
the first place, to enumerate briefly such data as I was 
able to obtain. In a paper read before the University 
Engineering Association of Sydney by Mr. A. J. 
Gibson, A.M.Inst.C.E., in July, 1909, on “ Some Notes 
on the Distribution of Power in à Double-ended Screw 
Steamer," а very full account was given of the trials 
which were carried out on the Bingarra, & vessel very 
similar to those under consideration, and belonging 
to the same company. The dimensions of the vessel 
were: Length, l. w. I., 190 ft.; beam, 30 ft. 6 in.; 
trial draught, 10 ft. 10 in.; trial displacement, 600 tons: 
and the mean results of the trials were: speed, 13-2 
knots; indicated horse-power, 1,000 ; revolutions, 137. 
The torque of the bow and stern shafts was taken sepa- 
rately ; the torque of the bow screw was about 45/55ths 
that of the stern screw. А6 the time of this trial the 
vessel was newly out of dock. No E.H.P. curves were 
available, so that it was difficult to make an accurate 
estimate of the propulsive efficiency, but from results 
since obtained, I estimate that it was only about 324 
per cent.—an appallingly low result. On the other 
hand, the results obtained by the Bingarra were 
stated by the company to be much inferior to those 
of their later vessels. These vessels were of very similar 
type, 215 ft. long by 34 ft. beam, and they obtained a 
speed on trial of about 15 knots with 1,400 h.p., which 
would give a propulsive efficiency of approximately 
40 per cent. The following remarkable result was 
also vouched for by the company. One of their vessels 
got the blades of one of her propellers stripped entirely 
off, but owing to the pressure of traffic at the time 
they had to keep her running for some days, and she 
went one way with a bow screw pulling and the other 
way with the same screw (now at the after end) pushing, 
and she got consistently better results with the screw 
pulling (1.е., as a bow screw) than she did with the 
screw at the afterend pushing. This is certainly against 
all preconceived ideas of screw efficiency, and is unfor- 
tunately not supported by the Bingarra’s results, but 
might have been caused by the stern screw when acting 
alone being overloaded and having a low efficiency, 
whereas when acting as a bow screw in more solid 
water it might not be affected to the same extent. 

In а paper read before the Pacific Coast Committee 
of the American Institute of Electrical Engineers, in 
September, 1926, by Mr. A. Kennedy, Jun., and Mr. 
Е. У. Smith, entitled “ Electric Propulsion for Double- 
ended Ferry Boats,” it was stated that the reciprocat- 
ing steam engine in which the bow and stern propellers 
are operated at the same revolutions requires approxi- 
mately 19 per cent. more power at the propeller 
shaft than the electric system, due to differences in 
propulsive efficiency." I should state here, that in 
the electric system, which has been applied to a large 
number of ferry-boats in the United States, either in 
association with steam turbines or with Diesel engines, 
it is the practice to concentrate practically all the 
power on the stern screw, using only sufficient power 
at the bow screw to keep it idly revolving, so that the 
propulsive efficiency of this system should be practically 
the same as in the case of a vessel with stern screws only, 
except for the very small amount of power absorbed 
by the idly revolving bow screw. 

If the figure given above is reliable, we have then 
something definite to go on, and the horse-power 
required for a bow and stern screw working on the 
same shaft would be approximately 19 per cent. more 
than in the case of an ordinary vessel with stern 
screw only. In the case of certain steam trials which 
I attended some years ago, where the speed and power 
were measured going astern, the indicated horse-power 
for a given speed astern was considerably greater 
than that at the same speed going ahead (approxi- 
mately 2} times), which goes to support the case 
of the inferior efficiency of a pulling screw. In such 
cases, however, the inefficiency is probably increased 
by the form of the stern (a cruiser stern in the special 
case referred to) being unsuitable for travelling astern 
at any speed. 

On the other hand, in aircraft the propeller is 
almost invariably placed at the forward end, which 
seems to show that under certain conditions a pulling 
screw can be made very efficient. The problem to be 
solved is whether such conditions can be applied 
to a sea-going ship. In the case of aircraft, the 
propeller is relatively so much larger compared with 
the hull than is the case in a ship that the effect of 
the wake may be very much less, and thus what 
proves disadvantageous in a ship may have little 
effect on the screw efficiency of an aeroplane. 

In Reports and Memoranda No. 1046, dated 
July, 1926, of the Aeronautical Research Committee, 
on “Тһе Effects of Body Interference on Air-Screw 
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Performance," it is stated, with reference to com- 
рагайте tests of tractor and pusher propellers, that 
" both combinations had the same air-screw and 
bodies of the same cross-section, and the tractor 
type gives the greater net efficiency. This is due to 
the less efficient design and greater drag coefficient 
of the pusher body compared with the tractor body, 
for it is shown later that in an expression for the 
air-screw efficiency which partially separates air-screw 
from aircraft characteristics the efficiency is slightly 
greater as a pusher than as a tractor.” Curves are 
also given which show that if the overall efficiency is 
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beneficial to have the bow апа stern sections of а 
vessel of different form, the forward end having more 
or less U-sections, and the after-end V-sections with 
а fuller water-line. In the double-ended vessels both 
ends must be the same. Тһе loss from this cause 18 
probably very small, but it is an item which has to 
be taken into serious account in connection with 
the stability, as the usual comparatively full water-line 
aft has to be replaced by one of the same fineness 
as that required for the fore end, with a considerable 
reduction of the metacentric height. Ж 

(2) In the ordinary vessel the driving faoe of the 
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the efficiency шау be reduced from this cause from 
61 per cent. to 511 per cent., or а loss of 151 per 
cent. | 

(3) In the case of а stern screw the efficiency of 
the screw itself ая measured іп undisturbed water is, 
when working іп its place at the stern of s ship, 
qualified by two factors, viz., increased hy the wake 
factor and decreased by the thrust-deduction factor. 
The first is caused by the following wake, which 
increases the efficiency of the screw in the proportion 
of the speed of the ship to the average speed of advance 
of the screw through the water. Тһе second factor is 
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measured on the same basis as in ship calculations, 
this efficiency in the case of a pusher screw is about 
1 рег cent. less than the screw efficiency in free air, 
whereas in the case of a tractor screw this efficiency 
is 34 per cent. less than the screw efficiency in free 
air. It appears, therefore, that even in aircraft a 
stern screw is slightly more efficient than a bow 
screw, but the difference, as would be expected, is 
very much less than in the case of a ship. 

Having enumerated briefly such data as I was able 
to obtain, I now propose to consider the question 
theoretically. The following are the items which 
would be expected to reduce the efficiency of в 
double-ended vessel, compared with a vessel of the 
usual form and having to travel in one direction 
only. 

(у) То get the best results it is generally found 
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propeller is usually flat; the back round. When a 
similar propeller is fitted at each end of a vessel, 
апа so as to be able to travel in either direction, the 
driving face at one end must be the rounded surface 
giving ап excessive pitch at the leading edge, and 
too little аф the trailing edge. "This must result in 
& loss of efficiency of quite an appreciable amount. 
An attempt may be made to reduce this by making 
the blades of symmetrical section rounded on both 
back and face, but to а smaller extent. The effect 
of that, however, is to шаке both the screws 
less efficient in either direction, instead of confining 
the шейсепсу to the one rounded on the driving 
face. Mr. Baker, of the William Froude National 
Tank, has kindly supplied me with information from 
which this loss may be estimated. Тһе information 
is given іп а table in Appendix I, and shows that 
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caused by the suction of the screw increasing the 
tow-rope resistance of the ship. 
According to Mr. W. J. Luke, in his paper in the 
Transactions I. V. J., 1917, on “Further Experi- 
ments upon Wake and Thrust Deduction, | the 
wake factor for a vessel of this type with 8 single 
stern screw would be approximately 1:15, and d 
thrust deduction factor about 0-91, giving a hu 
efficiency of 1-05, or a slight gain. If, О 
the screw is working at the bow instead of at the 
stern, there will be no wake, and the gain from ^ 
wake factor will disappear. On the other hanc. 
the thrust-deduction factor will still remain owing 
to the screw race impinging on the vessel an 
increasing the resistance. It looks, therefore, Mes 
this reasoning as if the efficiency might be redu h 
owing to this cause, in inverse proportion to the 
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wake factor, resulting $n а loss of about 15 per cent. 
Summing up these losses we get, due to the thrust 
deduction апа no corresponding gain from a wake 
factor, a possible loss of about 15 per cent., and, due 
to the curvature of the working face of one of the 
screws, а possible loss also of about 15 per cent. И 
the propulsive efficiency of а stern-screw arrangement 
were 50 per cent., accepting the above figures of 
losa, the corresponding efficiency of a bow screw 
would then be 35 per cent., and the combined efficiency 
ol bow and stern screws 424 per cent. Оп this basis 
the power required for а bow and stern screw for 
the same speed would be about 17} per cent. more 
than that required for an efficient stern-screw arrange- 
ment, a result which agrees fairly well with the 
American estimate of 19 per cent. 

It has to be borne in mind that the above estimate 
is on the assumption that the stern screw is efficient. 
It is quite possible, however, that with a single screw 
at the after end only, and with the relatively high 
speed aimed at, the power which would have to be 
transmitted through this screw would be more than 
it could efficiently take. Its efficiency in this case 
would drop, and the comparative loss of efficiency with 
a double-ended arrangement would be considerably 
reduced. When the order for the vessels was placed, 
tank experiments were carried out at the William 
Froude National Tank, both with the naked hull 
and with both bow and stern screws working in 
place; and after adopting modifications suggested 
by the Superintendent of the Tank, results were 
obtained which were fully up to expectations, an 
overall propulsive efficiency of about 424 per cent. 
being obtained. Unfortunately at this time it was 
not possible to analyse completely the working of 
the bow and stern propellers and to obtain the efficiency 
of each independently, but sufficient information was 
obtained to enable a fairly accurate estimate to be 
made of the gain in efficiency which would have 
resulted if all the power had been transmitted to 
the stern screw. This estimate showed a gain in 
efficiency of about 3} per cent. only, or, put the 
other way round, the жа апа stern arrangement 
absorbed about 8-2 per cent. more power than if 
all the power had been transmitted to the stern 
screw. This is much less than was to be expected 
from the data previously referred to, and from 
theoretical considerations, and was no doubt due 
to the falling off of the efficiency of the stern screw 
when all the power was transmitted to it, this screw 
9 7 limited in diameter by the draught of the 
ship. 

Two types of sérews were tried. One type with 
the usual flat driving face and round back, and 
another with the curvature divided between the 
two faces. With the first type, the stern screw took 
about two-thirds of the power, but, with the second 
type, the power was fairly evenly divided between 
the two screws. The first type proved, however, 
to be rather the more efficient. In a vessel of this 
type there is always а possibility of improving the 
results by transmitting all, or practically all, the 
power to the after screw, either by fitting a clutch 
ог by fitting electric drive, and these results show to 
what extent an improvement would have been 
possible in this particular case. The fitting of a 
clutch is in many ways undesirable, and taking into 
account the resistance caused by the idly rotating 
how screw as it is pushed through the water the 
gan would have been very small. In the early 
stages of the design the fitting of electric drive to 
these vessels was seriously considered, in view of 
this system having been fitted to so many of the 
American ferry boats; but the conditions were not 
quite the same, and in view of the small gain in 
«ficiency which these experiments show would have 
resulted, the large increase in cost would certainly 
not have been justified. 

Whilst on the subject of the increased power neces- 
‘ary for double-ended vessels for the same speed. it is 
desirable to look аб the problem from another point of 
“ew. Assuming for the moment that the increased 
power was as much as 19 per cent. (an amount which 
should certainly not be exceeded) for the same power, 
ше огйїпагу or stern-propelled vessel would obtain 
about 6 per cent. more speed, or, say, a service speed of 
15-9 knots, compared with 15 knots for the double- 
ended vessels. On a run of seven statute miles, the 
time for the first vessel would be about 23 minutes, for 
the second vessel 24-3 minutes. A difference of 1:3 
ттшев, On the other hand, the ordinary vessel would 
Е ра to turn round either at the commencement ог at 
hi end of the trip. or make a half-turn at each end ; 
ie? this would not be necessary in the case of the 
t uble-ended vessel, which would go direct from point 
9 point. The time lost in turning can very easily 
occupy three to four minutes, and with piers, as they 
are necessarily arranged in Sydney Harbour, it would 
тых take more time, so that considering the 
latter from а broad point of view, the double-ended 


vessel is really the more efficient, and this would be 
much more apparent in the case of & shorter run. 

Figs. 1 to 5, opposite, show the general arrangement 
of the vessels, while particulars are given in Appendix II, 
below. 

Although the above trials add to our knowledge 
of the efficiency of bow propellers working in conjunc- 
tion with a stern propeller on the same shaft, there are 
still several points on which our information is rather 
vague; especially as regards the wake factor, thrust- 
deduetion factor, and hull efficiency of & bow pro- 
peller working in place by itself, as compared with the 
corresponding efficiency of а stern propeller, and it is 
to be hoped that we may have fuller information on 
these points at some future date. 


APPENDIX I. 


TABLE SUPPLIED BY THE WILLIAM FRoUbE NATIONAL 
TANK SHOWING EFFICIENCY or SCREW THRUSTING 
WITH THE BACK. 

Twin Screws in Open Water. Uniform Pitch Flat Face 

with Circular Back Sections. 
Diameter, 0-458 ft. ; Pitch, 0-924 Н.; Speed of 
advance, V = 5-5 ft. per second. 


Thrusting with 


кз Face аз Usual. | Circular Back. 
“Ж 
Thrust* я Thrust“ 1 
Constant, | Efficiency. | Constant. | Efficiency. 
1:3 0.7 0-61 0-47 0-515 
1:25 0-93 0-60 0.62 0:505 
1-2 1:06 0-58 0:74 0-49 
1:12 1:19 0:54 0.88 0.47 
1:1 1:30 0-505 1:01 0:44 


NoTE.—The screws were run near the surface, and at high 
slips were beginning to break «ће surface. 


T 
d V3 
T = Thrust in pounds. d = Diameter in feet. У = Speed in 
feet per second. N = Revolutions per second. 


* Thrust constant 


APPENDIX II. 


THE DovBLE-ENDED Screw STEAMERS “ DEE WRT 
AND “ CURL CURL.” 


The leading particulars of these ships are as follows :— 
Length on L.W.L., 220 ft.; breadth moulded, 35 ft. 
1l in.; depth moulded to main deck, 15 ft. 6 in.; 
draught extreme, 12 ft. 6 in.; gross tonnage, 799. 

The vessels are classed with Lloyd's 100 Al with 
freeboard, and have the Board of Trade Steam 4 and 5 
certificates. The bulkheads extend to the main deck, 
which is of steel over the engines and БоПегв sheathed 
with teak. Тһе general arrangement of the vessels may 
be readily followed from the drawings. Regarding 
the anchor end as forward, the main hull is sub-divided 
thus: In the fore-peak is the cable locker. Abaft the 
fore-peak bulkhead and on the cabin flat is the accom- 
modation for the crew. Abaft this is а smoke-room for 
the male passengers. The space below these rooms is 
the forward tunnel. Aft of the smoke-room are the 
forward bunkers, separate coal and oil-fuel com- 
partments being provided ; and at the aft end of the 
stokehold are the after bunkers, similar in arrangement 
to those forward. The engines sit directly on the 
reserve feed-tank top, which is the only portion of 
double bottom fitted. Aft of the engine-room is the 
refreshment café on a cabin flat, below which is the 
after-tunnel. On the main deck is a large steel deck- 
house to shelter the passengers, the top of this house 
running into the poop and forecastle decks to form a 
promenade, and on this promenade deck is a large 
wooden deckhouse. Тһе sun deck forming the top of 
the promenade deck-house takes the boats and the 
steering-gear leads, but is not available for passengers. 
A feature of the promenade deck accommodation is 
the seats which are of the hinging " tramway " type, 
and accommodate four each. Other special features 
of these vessels are the large number of gangways and 
exits provided—the disembarking and embarking of 
nearly 2,000 passengers having necessarily to be accom- 
plished in а very bricf space of time—and the arrange- 
ments for steering. the leading rudder being locked and 
the after rudder controlled from the forward steering 
gear. Chemical fire extinguishing and electric lighting 
are fitted throughout. Boats and buoyant apparatus 
are provided in accordance with the Board of Trade 
requirements. 

The Propelling Machinery.—The main engines, which 
have been supplied by Messrs. D. and W. Henderson 
and Company, Limited, are of the four-crank triple- 
expansion — Yarrow-Schlick-Tweedy balanced type. 
То suit the peculiar system of propulsion, the valve 
gcar is arranged to give the same power ahead and 
astern at the designed speed of 160 r.p.m. — There are 


two Michell thrust blocks, one at each end of the engine, 
and the propellers ате bronze. Тһе shafting is of 
bright ingot steel. The air-pump is an independent 
unit of Messrs. А. and J. Weir's dual type, the feed- 
pumps being also Weir machines. The centrifugal-type 
cireulating pump is by Messrs. Matthew Paul. Тһе 
remaining pumps are of the duplex type. The reversing 
engine is of the steam and hydraulic type by Messrs. 
Brown Brothers, of Edinburgh. Тһе steam generat- 
ing installation consists of four single-ended Scotch 
boilers, 12 ft. in diameter by 11 ft. 6 in. long, built to 
Lloyd's and Board of Trade requirements for 185 lb. 
working pressure, and fitted with Howden's system 
of forced draught, there being a steam-driven fan to 
each pair of boilers. Тһе boilers are suited for both 
coal and oil, the oil-fuel plant being on the Wallsend- 
Howden system. Steam flue blowers of the Parry type 
are fitted to each combustion chamber. 


CATALOGUES. 


Fans.—4A priced list of fans, ranging in size from 9 in. 
to over 100 in. and бог belt or electric-motor drive, is 
to hand from the Blackman Export Company, Limited, 
374, Euston road, London, N.W.1. 


Switches and Fuses.—A priced list of switches and 
fuses designed for use in fiery mines, petrol depots, &c., 
is to hand from Messrs. Mavor and Coulson, Limited, 
47, Broad-street, Mile End, Glasgow. 


Machine Knives. — A circular with particulars of 
Herkules machine knives made of Swedish tool steel by 
the Verkstadsaktiebolaget, of Gothenburg, is to hand 
from their agents, Messrs. W. J. Bithell, Limited, 30, 
Charing Cross, London, S.W.1. 


Ball Bearings and Valves.—The Universal Ball Bearing 
Repair and Manufacturing Company, 111, The Grove, 
Hammersmith, London, W.6, have issued an extensive 
list of ball and roller bearings, and also а list of nickel. 
steel valves for motor vehicles. Prices are stated in 
all cases. 


Marine Engines. -A circular describing the Jaffa 
marine steam engines, of 100 h.p. to 1,000 h.p., is to 
hand from Messrs. Humpleby and Company, 3, Bury- 
court, St. Mary Axe, London, E.C.3. The engines, 
which are of the single-acting uniflow type, were illus- 
trated and fully described on page 386 of ENGINEERING, 
vol. сххш. 

Concrete Moulds.—A set of moulds for forming hollow- 
concrete walls when rammed with semi-dry concrete, 
is described in a circular received from Messrs. Thermo- 
crete Constructions, Haywards Heath, Sussex. The 
moulds are moved by hand from place to place until 
а course is completed, when cross ties are laid and a new 
course started. 


Steam Plant.—The Foster-Wheeler Corporation, 166, 
Broadway, New York, U.S.A., have sent us copies 
of а periodical describing their products, including 
boilers, furnaces, pulverisers, condensers, water coolers 
and other steam plant. They are represented in this 
country by the Power Specialty Company, Limited, 
Aldwych House, London, W.C.2. 


Hot-Air Dryer.—The hot-air drying unit made by 
Messrs. W. Smit and Company, Limited, Nymegen, 
Holland, is described in а blue print circular issued 
by their agents, Messrs. С. Dikkers and Company 
(England), Limited, Avenue Chambers, Southampton- 
row, London, W. C. I. It is for use with electric power, 
and is suitable for drying out transformers and for 
general purposes. 


Valves and Fittings.—An illustrated catalogue of 
valves, air and petrol cocks, injectors, union fittings, 
lubricators, oil pumps, &c., with dimensions and prices 
is to hand from the Lunken Company, Limited, 
35, Great Dover-street, London, 5.Е.1. These fittings 
are made in bronze, cast iron or steel for ordinary or 
for the highest working steam pressures, and of all 
the types generally required. 


Centreless Grinding.—A most complete and lucid 
explanation of the centreless grinding process is given, 
with fully detailed illustrations, in the catalogue of 
their No. 10 centreless grinding machine issued by 
the Birmingham Small Arms Company, Limited, 
Birmingham. Numerous examples of work are illus- 
trated, including shouldered and tapered pieces. "The 
adj ust ments of the machine and Ше method of wheel 
dressing are also dealt with. 


Oxy-Acetylene Welding and Cutting~—Threo useful 
pamphlets have been issued by the British Oxygen 
Company, Limited. Angel- road, Upper Edmonton, 
London, N.18, giving practical information on оху- 
acetylene welding and cutting processes. One illustrates 
а number of the more intricate examples of Ше appli- 
cation of oxy-acetylene welding in construction und 
repair work, and the others, dealing separately with 
welding and cutting, describe the tools and те ода 
of use in detail. 


Equipment for Rolling Stock.—Messrs. G. D. Peters and 
Company, Limited. Slough, Bucks, have issued а new 
edition of their general catalogue of equipment for rolling 
stock. It is divided into sections dealing with blinds, 
seats, pneumatic-door apparatus, heating apparatus, 
furnishings, &c., and also with electric-welding equip- 
ment and coil clutches, The improvements in carriage- 
heating, door operation, and electric-welding apparatus 
are of special interest. Тһе catalogue is well arranged for 
reference with thumb index, and is of the loose-leaf type 
with strong covers, 
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PROGRESS ІМ THE RECORDING 
AND REPRODUCING OF SOUND.* 
Ву А. Ү/нітлкЕв, М.А. 


TRE first graphical records of sound vibrations were 
саше іп о Ъу наи реш ри of Scott E 
Koenig, in which a light membrane carrying а stylus 
made а trace on а lamp-blacked surface. In Edison's 
phonograph of 1877 the stylus indented a sheet of tin 
foil or waxed paper, and by making the stylus retraverse 
the sheet the sound vibrations were imitated. Bell 
made records on wax cylinders and separated the 
recording apparatus, which was fitted with а sharp 
stylus on a stiff diaphragm, from the Mi ungere device, 

aphragm. 
Edison further used а glass diaphragm, duplicating his 
records by electroplating and casting them in wax. 
Berliner introduced the disc machine or gramaphone in 
1887. The record was a wavy groove, the stylus 
scratching through an etching ground on a metal plate 
which was then etched in acid; a fine needlepoint 
playing in the groove communicated Ив transverse 
vibrations to a diaphragm. Berliner also made electro- 
type moulds of the wax diso. For the next thirty years 
the development of cylinder and disc machines was 
slow. The Parsons soundbox of 1904 was based on the 
principle of the siren, compressed air passing through 
orifices controlled by the needle; this was developed in 
the Auxetophone and Stentorphone. In the Lumière 
pleated-paper diaphragm which had no sound box and 
horn, the stylus was carried on the apex of a large 
„рарег cone. 

When, during the war, accurate measurements were 
applied to ing machines, deliberate resonances 
were introduced into the system, to fill up gaps in the 

, and peaks were eliminated, with uncertain 
success. Іп 1926, J. P. Maxfield and Н. C. Наггівопї 
showed that mechanical recording was limited by the 
very small amount of power available and that electric 
recording was preferable. They picked up sound by a 
‘microphone, amplifying the output and passing it on 
to the recording mechanism. eir proposals were 
developed by the Western Electric Company of America. 
For equal input energy at any frequeney the maximum 
velocity of the cutting stylus should be constant, 
the amplitude of vibration ranging inversely as the 
frequency. But as nearly all electro-magnetic devices 
such ав серо receivers had definite resonances, 
Махбеја and Harrison designed their mechanism on 
the analogy of an electric filter system. Velocity in 
а mechanical vibration system was equivalent to current 
in an electrio network; stiffness represented capacity 
(the magnitudes varying inversely), masses represented 
inductances, and non-reactive loads corresponded to 
resistances. A stiffness between two consecutive moving 
members was analogous to a shunt capacity, and stiff- 
neas between a moving member als igid support 
analogous to а series capacity. А great difficulty in 
proportioning the parts was the lack of a satisfactory 
non-reactive mechanical resistance; rubber rods were 
used, along which the vibrations travelled transversely 
with heavy attenuation. 

А section of His Master's Voice, No. 5, soundbox 
, designed as the mechanical equivalent of a filter circuit 

was shown in the diagram, Fig. 1, while in Fig. 2, the 
ideal band-pass filter circuit and the equivalent circuit 
were set out. In these figures А C signifies air-chamber 
compliance; S M spider mass; L AC lever arm com- 
pliance; L A lever arm; LAM lever arm mass; NC 
needle compliance ; E M D effective mass of diaphragm ; 
ВАС spider arm compliance; D C diaphragm com- 
pliance ; Н I horn impedence ; А T air-chamber trans- 
former; 1, А T lever arm transformer; LT constant 
lateral velocity record ; and D M diaphragm mass. 

In an ordinary band-pass filter circuit, any section 
through the centre of the shunt impedance divided the 
filter into two parte, the impedances of which, looking 
forward and backward, were matched. Two trans- 
formers were used, each stepping up the velocity 
(equivalent to current); this matching of impedances 
by equivalent transformers was the chief point in the 
design of this sound box. Тһе impedance of the horn 
constituted the terminal load and should be sensibly 
in dent of the frequency. "That was best attained 
by the exponential horn of Hanna and Slepiant with 
the aid of patched impedances. Тһе area of cross 
section of such а, horn should be an exponential function 
of the distance along the axis. But the horns were of 
great length and had to be folded up; the exact defini- 
tion of area and axial distance was difficult, and many 
assumptions, none rigorously sound, had to be made 
to establish а definite relationship between folded and 
straight horns. Yet it had been possible to construct 
folded and divided horns approaching in their charac- 
teristic properties those of the ideal exponential horn. 


In the new t 
reproducer, all t 
had gone, excepting the record. There 


but the best outfits were designed as & whole. 
were, e.g., the Panatrope, fitted with an electro- 
ick-up and а Rice-Kellogg loud speaker, an 
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diaphragm generated substantially spheri 
free of interferences. 


energy of output and E, the stan energy | 
This 


to the audible value of the sound. In pe 


* Abstract of a Lecture delivered in connection with 
the Physical and Optical Societies’ Exhibition. 

+ Bell System Technical Journal, July, 1926. 

1 Journal of the American Institute of Electrical 
Engineers, March, 1927. | 


curve of one of Ше earliest, commercial 
gection t 
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of talking machine, the electric 
components of the gramophone 
ucing needle 
was now attached to а pick-up which converted the 
mechanical vibrations directly into electric oscillations ; 
these were amplified to feed a loud speaker. The latter 
was the most difficult part; few loud speakers could 
approach a good gramophone for truth of reproduction. 
Many component parte were sold as separate pues 
uc 
etic 
His 
r's Voice reproducer, the loud speaker of which 
consisted of a large diaphragm of aluminium alloy foil 


stretched almost to its elastic limit on a robust ring 
frame, and driven by а coil placed eccentrically. That 
waves, 


The diagram, Fig. 3, illustrated the progress made in 
frequency response. The abscisse were frequencies 
plotted on a logarithmic scale. The ordinates represented 
the gain or amplification required to bring the output 
to an arbitrary energy level, and were plotted in trans- 
mission units, defined as 10 Іше „Е 1, E being the 

less i 

is transmission unit scale was roughly proportional 

Е и гевропве 

throughout the frequency range the jagged curves of 
Fig. 3 should be horizontal lines at high ordinates. The 
ophone 

models of 1897, with conical horn, looked like А ordi 


hrough а range of mountains; the generally 
audibility was poor, the low notes were absent, and the 
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high notes had & very pronounced maximum. The 
curve of а 1912 model with a flared horn showed some 
improvement; the curve of the 1928 cabinet model, 
designed according to the analogies of Figs. | and 2, 
indicated & fairly uniform, though still jagged response 
throughout the now high audible range. Extension of 
the range was still desirable, eepecially at the lower end 
and without the aid of huge horns or unwieldy baffles. 
At the upper end other difficulties came in. If the 
range were extended upwards, surface noises and 
scratches would be magnified. They were due to 
irregularities in the record surfaces, giving rise to 
sounds spread over frequencies, the sound spectrum 
of which had its maximum in the upper register. 
Microscopic examinations of worn gramophone records 
showed that the wear affected some notes selectively 
and appeared in series of patches along the grooves, 
owing to the fact that the load was not purely resistive, 
but contained reactive components varying with the 
frequency and out of phase with the velocity. А pick. 
up took far less actual work off а record (only опе- 
hundredth usually) than & sound box, and the wear 
due to the pick-up should, therefore, be small. Actually 
the wear of most pick-ups was found to be excessive. 
That was because the needle was mainly constrained by 
masses and stiffnesses, while non-reactive mechanical 
damping was difficult to obtain ; but those troubles had 
been overcome. 

In the various recent attempts of obtaining photo- 

phic reproduction of sound, the sound was picked up 
by в microphone, and the amplified vibrations were 
caused to modulate a source or beam of light. That 
modulation could be effected without any moving 
parte by the Kerr electro-optical effect, by the Faraday 
magneto-optical effect and by the aid of vacuum dis- 
charge tubes. The record produced on a вв ha ra 
film consisted, in the early methods, of a band varying 
in width, and now generally of a band of variable 
photographic density. Reproduction was by the aid of 
a light-sensitive sell amplifiers and loud speakers ; 
photoelectric cells did not suffer from the time lag 
(causing attenuation at the higher frequencies) of 
selenium and thallium oxysulphide (thallofide) cells, 
but they required enormous amplifications. 

Concluding, Mr. Whitaker said that the work referred 
to had largely been done in the research laboratories 
of the Western Electric Company of America, of the 
Bell Telephone rae and of the Gramophone 
Company, Limited, of Hayes; he is a member of the 
research staff of this last company. He then exempli- 
fied the historical development of the gramophone by а 
series of performances on a large number of instruments 
lent by the Gramophone Company, Limited. 


Books ON MECHANICAL ENGINEERING.—We have re- 
ceived from Messrs. McGraw-Hill Publishing Company. 
Limited, 6, Bouverie-street, London, E.C.4, а copy of the 
third edition of their sectional catalogue No. 9, which is 
devoted to books on mechanical engineering. The 
subjects include heat and thermodynamics, engine-room 

ractice, power planta, gas power, compressed air, 
ubrication, refrigeration, heating, and ventilation. 


BRITISH STANDARD SPECIFICATION FOR TRANSLUCENT 
GLASSWARE ILLUMINATION FrTTINGS.—AÀ specification 
haa just been issued by the British Engineering Btandere 
Association, covering translucent glassware ера 
fitti for interior Lighting: The pamphlet states that 
translucent glassware shall, for the purpose of the specifi 
cation be taken to include only satin-finished glass, 
frosted glass, sprayed enamel glass, opal glass, flashed 
opal glass and having a texture, and not МУ 
form of decorative glass. After specifying the geners 
conditions of the glassware and ие the буре, 
maximum rating, and position of the light source to 
clearly stated by the manufacturer, a table of the per 
dimensions of totally-enclosed and bowl fittings, 
metal work, for both electric and gas lighting, із given: 
A heat resistance test has been included to saf 55 
against the likelihood of cracking or deterioration 125 
overheating. Copies of this specification, No. 324- | 
тау be obtained from the Publications Пери ы. 
B. N. 8. A. 28, Viotoria- street, London, S. W. I. 

28. 2d. post free. 


Nicur Signs yor Мотовівт8.--А demonstration was 
given recently in Richmond Park by the Automobile 
Association, Fanum House, New Coventry-street, ен ch 
W.1, of some of their new road signs and devices "Mark 
should generally improve motoring conditions uus ld 
Illuminated direction posta, which in themselves A 
constitute a most efficient danger signal, were 8 the 
having floodlighte fixed immediately over the 1 
necessary power for which being obtained from $ ded. 
when available; otherwise batteries are provi be 
further solution to the problem, which seems de ба 
most 55 for country roads, is making Well into 
only 2 ft. or 3 ft. high, so that the arms come WH ins. 
the beams of approaching headlights. пари bond 
giving warning of dangerous crossings or sharp bend of 
obstructions, were demonstrated, the latter e 281 
red and white reflectors mounted on short posts, tbe 
ones to be on the right and the white 00 o. 
left. А demonstration wes also given of the а last 
Association's ‘fog flares, which were road 
eutumn, much to the benefit of all users of the | 
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NATURAL INTERNAL ILLUMINATION. 


нш no striking advances have been made, 
or could have been expected, in the application 
of daylight and sunlight to internal illumination, 

8 good deal has been done of late years to define 
how their efficiency can be measured and towards 
adopting а criterion of adequacy. The illumination 
at any point within а building not only varies 
with the time of day, but may change from minute 
to minute through the interference of clouds. It is 
found, however, that whatever may be the 
illumination at any point, it stands іп а constant 
relation to the simultaneous brightness of the 
portion of aky from which it is derived. Accordingly 
the ratio of these two brightnesses, or of others 
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dependent, on them, is a definite function of the 
in point at which the measurement is made, 
x some form of it can be used to measure the 
ad tof its daylight illumination. The form usually 
opted is either the daylight factor,” which is the 
umination at the internal point expressed as a per- 
ae of the simultaneous brightness of the sky 
ту T from it, or more generally the “sill ratio," 
is its percentage of the illumination of a 
ыы surface, such as а card, placed on the 
i d Bill of the room, all external buildings 
other obstructions being supposed removed. 
Ма growing tendency to define standards 
of adequate internal illumination by different 


J. SILL RATIO DIAGRAM OF ROOM USED AS EXAMPLE 
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values of the sill ratio, and methods have been 
developed both for measuring and calculating them. 
Аб the present time the basis of these methods 
is incomplete in many respects. No sufficient 
data are available, for example, for deciding the 
effect of reflection from interior and exterior 
surfaces, or of the deterioration of these surfaces 
and of window materials. 

Some of these matters are being investigated 
experimental by the Illumination Research 
Committee of the Department of Scientific and 
Industrial Research, апа in the meantime the 
Committee has recently issued a report containing 
а general description of the present state of practice 
in such matters.* This report is based on one sub- 
mitted to the Committee by one of its members, 
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Мг. P. J. Waldram, F.S.L, who has taken ап 
active part in developing the practice in question, 
and is accepted as a considerable authority on 
the subject. Apart from its intrinsic interest, 
the matter is of importance because the practice 
in question determines in a large measure, if not 
altogether, the policy of public authorities and 
the attitude of the Law Courts in regard to 
obstruction of light, and may be expected to play 
& considerable part in determining the standard 
requirements for the internal illumination of 
buildings, such as schools and possibly factories. 

It is, of course, possible to measure the sill ratio 
accurately, though it is not always convenient to 
do so, and in any case is impossible with buildings 
not yet erected. More usually, therefore, the 
sill ratio is obtained by calculation, and the report 
gives some particulars of a graphical method for 
the purpose devised by Mr. Waldram and Mr. J. M. 
Waldram. This method consists éssentially in 
constructing a chart (Fig. 1) in which the angular 
co-ordinates @ and 0 of each point in horizontal 


* Illumination Res arch: Technical Paper No. 7. 
Penetration of Па! and Sunlight into Buildings. 
Н.М. Stationery О се. le. net. 
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and vertical planes are set off on rectangular axes 
of co-ordinates, the vertical divisions being corrected 
according to the cosine law so that each elementary 
агев оп the chart is proportionate to the amount 
of light falling on that area, the area of the entire 
diagram being taken to represent the illumination 
of the whole sky visible within the room if there 
were no obstructions. The window is plotted out 


Fig.2 . DIAGRAM SHOWING BRIGHTNESS OF MATT 
REFLECTING SURFA CES UNDER DIFFERENT 
DEGREES 0F OBSTRUCTION. 
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on the chart by its angular co-ordinates, and any 
obstructions, whether from external buildings or 
from bars, can be superimposed. If there were 
no obstructions at all, the sill ratio would be 
measured by the quotient of the area во plotted for 
the window and that of the entire chart. If there 
were obstructions which contributed nothing to the 
illumination, the numerator of the sill ratio would 
be measured by the difference between the areas 
shown on the chart for the window and for the 
obstructions, while if reflection from the obstructions 
contributed something to the light, а suitable addition 
would be made to the numerator. Тһе brightness 
of the sky under moderately dull conditions, such as 
in th's country are found between 9 a.m. and 3 p.m. 
(G.M.T.) in weather of average dulness from Febru- 
ary to October, is given at about 500 foot-candles 
from the hemisphere, falling on a flat unobetructed 

roof, or 250 foot-candles from the quarter-sphere, 
which falls on an unobstructed sill. Under 
such conditions а sill-ratio of l per cent. at a 
given point would therefore mean an illumination 
of 2} foot.candles, and 1 foot-candle would be 
received for a sill ratio of 0:4 рег cent. These 
ratios are said to represent respectively the 
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minima for good and for adequate lighting, 1 per 
cent. being the minimum found on the worst-lit 
desk of approved elementary school rooms. 

While the extent to which the effect of obstruc- 
tions may be reduced by whitening their surfaces 
cannot be stated precisely without further data 
than are available at present, attention is called to 
certain overall considerations by which the value of 
this increase is necessarily limited. А vertical 
surface, for example, can receive light from only 
half the celestial hemisphere, and if it reflected its 


incident light without any loss whatever would 


therefore be only half as bright as the sky. Asa 
Íact, however, the light reflected from glazed brick, 


painted or whitewashed surfaces when new does not 


exceed about 60 per cent. of the incident light, a 
figure which falls rapidly through dirt, and the 
amount of incident light varies with the angle at 
which the building cuts it off, and, for example, is 
less at the lower part of the reflecting surface than 
at the upper. The various extents to which these 
considerations operate is shown for matt, white 
surfaces in Fig. 2. The lower reflection factors 
are reached the more rapidly because reflected light 
has to pass twice through whatever film of dirt has 
collected on the surface, paying toll each time, and 
it is suggested, as a practical measure, that white 
facing, where a substantial part of the liphting is 
derived from it, should be cleaned not less than four 
times а year. 

The method of plotting contours along which 
minimum adequate or minimum good illumination 
is to be found is admittedly long and tedious, but 
where obstructions are irregular, no more rapid or 
convenient way is known. It is said, howcver, that 
where obstructions are uniform, these contour lines 
lie very close together, and all gradations of light 
between sill ratios of 0-2 per cent. and 1-0 per 
cent., are said usually to be found within 8 zone less 
than a foot wide. It is suggested, therefore, that 
for practical purposes it is sutlicient to take the com- 
plete absence of visible sky at any point as a stan- 
dard of inadequate lighting, which would amount 
to substituting a sill ratio of about 0-1 to 0:15 
рег cent., representing clearly inadequate light, for 
one of 0:4 рег cent., representing the minimum 
adequate. On this basis, an approximate compari- 
son of the extent of obstructions can be made by 
determining the proportion of the whole area of 
а room which at standard height—normally the 
height of a table—receives no light direct from 
the sky. It is pointed out that the vertical angular 
limits of the obstructions must be specilied by 
reference to the heads of the windows, and not to 
the sills, As is shown in Fig. 3, obstructions at 
different distances from the building, but sub- 
standing the same vertical angle at the sill, will give 
different positions for the no-sky limit according 
to the distance of the obstruction from the building, 
and the vertical angle subtended by the unobstructed 
Sky from points between the no-sky line and the 
window will be less for distant than for псаг obstruc- 
tions. When, on the other hand, Ше subtended 
angle is measured from the head of the window, 
Fig. 4 shows that at all distances obstructions sub- 
tending the same angle, give the same no-sky line, 
and the sky angle visible from points between that 
line and the window is greater for distant than for 
near obstructions, To indicate the effect of obstruc- 
tions on buildings such as may be found in practice, 
plans are shown representing what is taken to be an 
average section of a town building with rooms of 


definite dimensions and height and size of windows, 


the effect which obstructions subtending assumed 
angles exert on the lighting of the several floors 
being shown in detail by the methods previously 
described. 


out, relates to obscured skies without direct sun- 
licht, which defined in everyday language may be 
called dull, but not abnormally dull. Ју 15 recognised, 
however, that even in this country direct sunlight 
is not wholly unknown, and that sometimes the loss 
of it through obstructions may be worth determining. 
Charts are therefore given (Fig. 5 for E. aspect), 
which on а projection of the celestial quarter- 
sphere show the apparent paths of the sun for 5., 
S.E. and E. aspects at various times of day and 
periods of the year, with obstructions of unlimited 


length marked at angles of 30 deg., 45 deg., and 60. 


deg. These charts are constructed according to 
а method due to Mr. H. Bridges Molesworth, 
M. Inst. C. E., the views of the paths from other 
aspects being based on that for the due E. or W. 
aspect, in which the circles of the sun's diurnal path 
are seen on edge and therefore appear as straight 
lines. Тһе construction of this chart is based on 
from simple astronomical considerations, and the 
charts for other aspects are obtained by shifting 
points from the rectilinear paths horizontally 


through the appropriate number of degrees to the 


right or left. 


SOUTH AFRICAN RAILWAYS AND 
HARBOURS. 


TRADITION, in this country at least, wisely 
imposes а certain reticence on the Government 
official in his relations with the public. He is 
expected, for instance, to be as nearly as possible 
impervious to criticism, and to use the official 
communiqué or the political head of his depart. 
ment as his only weapons of defence when he is 
attacked. His role is that of the power behind the 
throne—the Moses rather than the Aaron. Recently 
we have noted certain exceptions to this rule, 
especially in the annual reports and similar docu- 
ments, which emanate with relentless frequency 
from the Stationery Office. But, even so, these 
counter-attacks are restrained and, what is perhaps 
more important, impersonal. Neither of these 
adjectives can, however, be applied to the latest, 
and we are sorry to say the last, report of Sir William 
Hoy, the general manager of the South African 
Government Railways and Harbours. 

In this document, which applies to the year ended 
March 31, 1927, Sir William first of all replies to 
the criticisms of the Natal electrification scheme, 
which appeared in the report of the Select Com- 
mittee appointed to consider the subject and in 
the Press. He is at pains to point out that the 
latter criticisms were often ill-informed, and that as 
regards the former the Administration supports 
his views аз avainst, those of the Select Committee. 
Again, some three years ago he referred to certain 
statements in the report of the Durban Grain 
Elevator Committee, which he alleged reflected оп 
his integrity, and he now publishes a letter from 
the Minister of Railways and Harbours assuring 
him that his bona fides was never in doubt. ‘Thirdly, 
he objects to Sir George Buchanan’s criticisms of 
South African port management, though those 
criticisms were not accepted by the Administration, 
and follows up these objections with a personal 
attack on this engincer, which is, to say the least 
of it, unusual, both as regards matter and style, 
in a Government document. Finally, he refers to 
the unwarranted attacks that have been made 
against the Railway Administration in the Press 
and suggests that these should be made direct. Ме 
call attention to these unfortunate features of an 
interesting document, partly in the hope that this 
publicity may help to discourage its repetition, 
and partly to point out the fallacy inherent in the 
attitude that a Government department should be 
immune from criticism. Personal attacks are in 
any event to be deplored. Nevertheless, the public 
have a right to indicate how their money should be 
spent and to point out when they consider it is 
being spent inefficiently. Experience has shown 
that the Press is one of the best channels for this 
criticism, and experience has also shown that 
communications made direct to Government Depart- 
ments are as often as not fruitless. 

As usual, the report, to which we now turn, is 


| very voluminous and is packed with varied informa- 
The whole of this discussion, as has been pointed 


tion. Unfortunately, the results of the year's 
working under review were unsatisfactory, mainly 
owing to the drought. This seriously affected the 
farming interests and reduced the maize crop to 
one-half that of the year before. In spite of this, 
there was a considerable improvement under the 
heading of general (гаће, and the gold output was 
the highest on record. The total value of imports 


was 72,758,800l., representing an increase of 
1,821,288l. over the previous year. This was 


principally due to machinery and motor vehicles, 
the value of the agricultural plant falling otf by 


no less than 230,372]. Government stores for 
railway work, however, increased by 11 per cent. 
The export of 204 fell slightly, while that of 
diamonds increased, and maize decreased from 
5,669,405“. to 908,5417. Fresh meat and whale oil 
showed satisfactory increases, while sugar, eggs, 
raw asbestos, and fresh fruits indicated an upward 
tendency. The revenue was 24,093,3471., ог 
58,0601. less than in 1925-26, the falling off being 
due, not only to decreased traffic, but to reductions 
in the rates and fares. The gross working expen- 
diture was 19,437,1771., or 701, 8527. more than in 
the previous year—a result due to the greater 
volume of traffic, additional expenditure under the 
item of staff expenses, and the Salt River accident 
in which 17 passengers were killed. The ratio 
of expenditure to earnings was 80-68 per cent., 
а figure which shows а marked increase over that 
obtained in the last five years. Тһе surplus of 
earnings over gross working expenditure was 
4,656,7101., and the net surplus 262,5141. 

The number of passengers carried amounted to 
80,084,249, or 4-98 per cent. more than in 1925-26, 
thus constituting a new record, The tonnage of 
the revenue-earning coal traffic also constituted 
a record, being 10,118,773 tons, an increase of 
420,334 tons over the figure for 1925-26. The total 
volume of goods and mineral traffic conveyed 
was 24,968,965 tons, a decrease of 264,129 tons 
over the figure for the previous year. On the 
other hand, the number of head of livestock 
carried—4,322,040—was greater than ever before. 
The train mileage was 45,547,644, compared with 
44,329,230 in 1925-26, to deal with which the 
number of steam locomotives was increased to 
1,411, the coaching vehicles to 2,098, and the 
merchandise-carrying stock to 22,742, figures 
which are 554, 1,347 and 13,394 in excess of the 
previous year. In addition there were 95 electric 
locomotives in service. 

This brings us to a consideration of a matter, to 
which passing reference has already been made. 
The position—political and economic, rather than 
enginecring—of the electrified lines in Natal. 
The completion of the intake works at the Colenso 
power station and the Tugela river barrage brought 
the construction programme on the Pietermaritzburg- 
Glencoe section to a conclusion, and the whole of 
the equipment is reported to be working satis- 
factorily. The power station, sub-stations and 
primary transmission lines of an aggregate value 
of 2,864,244/. have been placed under the control 
of the Electricity Supply Commission, in accordance 
with the provisions of recent enactments, and the 
way would therefore seem to be clear to obtaining 
the full advantages from electrification, especially 
as the traffic is developing in а satisfactory 
manner. 

This result, which is yet to be obtained, has, 
however, been awaited with some impatience, 
so much so that in 1926 a Select Committee was 
appointed to consider electrification matters. Thus 
body criticised the organisation and methods of 
carrying out the conversion, especially the system 
of so-called dual control, whereby the Admini- 
stration's engineers were responsible for the 
civil engineering portion of the work and the 
consulting engineers for the remainder. This, 
the Committee reported, had meant an avoidable 
increase in expenditure, a view with which, having 
regard to the special circumstances of the case 
the Administration did not agree. More general 
criticism of the scheme has appeared in the Press 
the line taken being that the electrification would 
never pay the interest charges on the URN 
invested, that the anticipations of increase 
carrying capacitv could not be realised, and that 
the service would be disorganised by constant 
breakdowns. To this the reply is made that the 
carrying capacity of the lines has been increase 
by 50 per cent. and that the electrified section 
can efliciently deal with the 30,000 tons рег diem 
for which it was designed. "Though the maximum 
traffic, which the line is capable of carrying, bas 
not yet been reached, the results are such E. 
justify the opinion that the interests of the country 
will best be served by the employment of electric 
traction in mountainous districts and m 
areas. This view appears to be borne out DY, 
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inter alia, the figures given in а previous report“ ments at the remaining harbours were made, in- 
and by the statement in the document under | cluding additions to Ше dredging equipment. 


review that it has been possible to keep 95 per cent. 


of the 95 electric units always at work, compared | pays a tribute to the loyalty and energy of the staff, 
with 79 per cent. in the case of steam locomotives. | а tribute which the results given in the report show 
to be well-deserved. 


Under ordinary operating conditions goods trains 
of 1,500 tons are handled by three electric units, 
but а test train of 2,043 tons has been hauled by 
four units at & speed of 20 m.p.h. 

An interesting point mentioned is that there 
has been some trouble with the fracturing of rails 
on the electrified section, the fault consisting of 
splitting between the web and the flange, mainly 
on the sharper curves. This is attributed partly 
to the severe action of the electric units and partly 
to defects in the rails themselves. It is thought 
that the best solution of the difficulty will be to relay 
with 85-lb. rails, while a new type of spring coupling 
between the bogies of the units is being tested. 
It is also proposed to purchase а 3,600-h.p. experi- 
mental locomotive, which wil do the work of 
three of the present units, but whose wheel arrange- 
ment will go far to eliminate the difficulty men- 
tioned. Work on the electrification of the Cape 
Town suburban lines has reached a satisfactory stage. 

As in this country, so in South Africa the rail- 
ways are suffering increasingly from road motor 
competition. Оп one line, in fact, the number of 
passenger journeys in June, 1927, was about 
55,000 less than in September, 1920. It is not, 
therefore, surprising to find that, supported by the | 
usual arguments, the plea is put forward for an| 
efficient control by legislation of these competing. 
services. Ав а matter of fact, the South African 
Railways Department in 1926-27 itself operated 
motor services over 4,282 miles of road, а mileage, 
which represents an increase of no less than 2,731 
miles over that of the previous year. Тһе рав- 
sengers carried in this way increased from 297,407 
to 493,924 and the goods from 9,997 to 24,891 tons. 
The earnings were 79,8851. as against 32,207l. in 
1926-27 and the expenditure 82,5581. as against 
30,6001. There is, therefore, a small deficit, which 
is probably rightly ascribed to the comparatively 
recent introduction of the service. In spite of the | 
competition the development is therefore obviously | 
considerable. Since the date of the report it is 
understood that the road mileage operated in this 
way has increased by 946 miles. 


Such services, it is pointed out, obviate the | 


| 


іп Fig. 68, оп page 404, in order to separate Ше dust 
and any small foreign material. Тһе screen dis- 
charges on to a travelling band, illuminated from 
below, any faulty splittings or foreign material 
being easily recognised and removed by hand. Тће 
material thus graded and cleaned is then conveyed 
to а room situated near the roof of the building. 
It is here weighed into definite quantities and 
placed in the horizontal conveyor shown in Fig. 69. 
This discharges into а vertical trunk, of which the 


In а valedictory paragraph, Sir William Hoy 
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| involved and the importance of the sound mechani- 


ELECTRICAL COMPANY, LIMITED. 
(Continued from page 280.) 

Wrra the subject of the manufacture of insulating 
material we conclude our sketch of the main 
contributory departments of the factory. We 
believe а brief account of the processes of insulating 
electrical machinery will be found of particular 
interest to those engineers whose work does not 
bring them into contact with electrical practice. 
There are generally similar problems to be faced 
by both the mechanical and the electrical engineer, 
but the means adopted for solving them must, in 
many instances, differ widely. Тһе metal walls 
which confine steam, water, oil, or gas under pressure 
are replaced by other, and less staunch, substances 
when boundaries have to be set to electric current. 
In addition to the metallurgist, the physicist, the 
chemist, the botanist, and textile and paper experts 
must be taken into consultation. At the same time, 
the stresses imposed by mechanical and electrical 
pressure and comparatively high temperature, under 
which the materials must unfailingly retain their 
insulating properties, have still to be met, while the 
corrosion troubles of metal may be regarded as 
paralleled by the tendency to breakdown of insula- 
tion in the presence of moisture from climatic or 
other conditions, of from chemical reactions in the 
material itself. Тһе magnitude of the stresses 


са! construction, combined with high electrical 
efficieney, required from machines in which non- 
metallic materials must be used, will be clear from 
the fact that modern turbo-alternators are manu- 
factured in single-unit machines ranging up to 
50,000 kw. capacity running at speeds of 1,500 r.p.m., 
or 35,000 kw. at speeds of 3,000 r.p.m., the very 
large mechanical forces involved in the production 
of such great powers being confined within remark- 
ably little space. 

Of the materials used in insulation, mica and 


construction of unprofitable branch lines, and there | silk are, perhaps, the most widely known, and the 


is every indication that they are the right policy. large quantities of them used per year in the factory 
Оп the other hand, the operation of such branch ere stated in our third article, but there are, in 


lines as already exist by rail motor cars has not! addition, many other substances such as shellac, 


made much progress. It is stated, however, that | 
the development of the rail motor car in other. 
countries is being closely watched, though nothing. 
more is said about the large gas-electric ” locomo- | 
tive, which two years ago was reported to be nearly 
ready for use. 

We must pass over the many other interesting 
details given regarding railway operation, and 
turn, in conclusion, to that portion of the report 
which deals with harbours. ‘The capital expendi- 
ture on this service at the end of March, 1927, 
amounted to 14,527,4051., of which 620,769/. were 
spent during the preceding year on various improve- 
ments. The revenue amounted to 1,580,303L, or 
21,0371. less than the previous year, while the 
expenditure was 725,8221. compared with 659,418/. 
m 1925-26. During the year, 5,206 vessels, with an 
aggregate tonnage of 24,186,194 tons, entered the 
various ports, being an increase of 34 and of 501,436 
tons over the figures of the year before. The total | 
cargo dealt with was 7,890,455 tons, or 349,321 less 


than in 1925-26, the decrease being mainly due to 
the falling off in the shipments of maize and fruit. 
On the other hand, the carzo landed amounted to 
3,133,297 tons, or 121,000 tons more than the 
previous highest figure, which was attained as long 
ago аз 1913. As regards engineering work, the new 
wharf at Walvis Bay was sufliciently completed to 
enable vessels to be berthed alongside and а 30-В. 
approach channel to it had been dredged. А new 
cating dock was placed in commission at Table Bay, 
and the work on the breakwater at Port Elizabeth 
harbour was advanced. Various other improve- 
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synthetic resin, paper, asbestos, rubber, cotton, 
and jute employed in different ways, and to varying 
extent. Some of these materials are used in the 
state in which they are purchased, but in other 
instances, to some of which we propose to refer, 
the raw materials are converted into finished 
insulating mediums by Messrs. Metropolitan- 
Vickers themselves. Many of these involve the 
use of mica, either machine or handmaking processes 
being employed, according to the precise purpose 
for which the insulation is required. The process of 
manufacture is intimately associated in the case of 
insulation with that of the application of the 
product, and in consequence both operations are 
situated in one shop known as the insulation and 
winding department. This occupies the whole of 
the gallery above aisle “А” of the machine shop, 
with the exception of two sections used for the 
assembly of train lighting and railway signalling 
apparatus respectively, and is 898 ft. long by about 
84 ft. wide. If the plan on page 64 ante be consulted, 
an independent building 163 ft. long by 83 ft. wide 
will be seen in line with the main shop of the depart- 
ment, with which it is connected by а covered pas- 
sage having at each end fire-proof sliding doors. 
This is known as the dip shop, and is set apart 
for impregnation and insulation processes involving 
the use of prolonged heat. 

It is towards the south end of the gallery that the 
mica insulation is prepared, and the mechanical 
method of production may be first noticed. This is 
employed on the manufacture of what is known as 
micanite. Тһе mica is received from the suppliers 
in boxes containing flakes, which flakes are first 
passed through the inclined revolving screen shown 


bottom part is shown in Fig. 70. Тһе mica, on 
being introduced into the trunk, is met on ite 


downward course by а blast of air in ап upward 
direction. 
downwards in а uniformly distributed shower on 
to a sheet of paper placed in а box at the bottom 


The flakes are thus scattered, and flutter 


of the trunk and seen in Fig. 70. Each layer of 


mica flakes is succeeded by a sprinkling of varnish, 
and the process i8 continued until the desired thick- 
ness of sheet has been obtained, when the box is 
removed and a fresh one substituted with & new 
Sheet of paper in it. 
transferred to the ovens in the foreground of Fig. 71, 
in which ovens sufficient heat is applied to fuse the 


The built-up sheets are then 


bond and cause the flakes to stick together. 

In this state the sheets are somewhat rough and 
have & comparatively loose texture, but they are 
given а smooth surface and a consistency approach- 
ing that of metal by being subjected to great pressure 
between the steam heated platens of the hydraulic 
press visible in the middle of Fig. 71. Greatly 
improved results are obtained by placing а resilient 
material, such as thin felt or heavy cloth, between 
the sheets of micanite when pressing, this producing 
sheets of great uniformity with an even distribution 
of bond and mica, and free from the light patches 
familiar in micanite made between solid metal 
platens. At the conclusion of the pressing process 
cold water is turned in to the platens before removing 
the sheets. This process is not confined to the 
manufacture of flat sheets exclusively, moulded 
parts, such as V-rings for commutators being made 
in a somewhat similar manner from the micanite 
sheets by subjecting the material to great pressure 
in heated steel moulds. 

The above processes produce а hard insulating 
material in definite forms, but flexible preparations 
are also required. These are made by hand, Fig. 78 
on Plate XXXIX, showing one of the processes. 
Fine Jap silk is spread on tables and covered 
with shellac varnish or similar bond, on to which 
mica flakes, in the desired number of layers, are 
laid by hand in & kind of overlapping mosaic. 
Тће strips are consolidated by being passed through 
hot rolls and are afterwards hung up until thoroughly 
dry. Тһе shop shown in this figure is situated on a 
second floor in the insulation department. In 
another process paper, in much greater quantities, 
is employed as а foundation. Тһе method of 
preparing this is, in principle, the same as that used 
for the silk, but machines are employed to which the 
paper is supplied in rolls, and in which it is kept 
continuously moving over a long electrically-heated 
machined iron bed. Overlapping mica flakes are 
laid by girls in the required number of layers, the 
paper, after each intermediate layer has been added, 
being passed under a roller and a heated cylinder 
from which a supply of bonding varnish is furnished. 
After receiving the last layer of mica flakes and 
passing under a final roller, the completed material 
is taken over a considerable length of the heated 
bed to а spindle on which it is rolled up. Тће 
material is then ready for use and 18 known as 
micafolium. 

Other important insulating products, which are 
illustrated to show the extent to which non-metallic 
parts are used in modern electrical engineering, 
consist of tubes of rectangular and cylindrical 
section, high voltage bushing terminals, and insu- 
lated metal bars. Тһе insulating tubes, Fig. 72 
on page 405, are made of varnished paper, wound 
under tension on suitable mandrels to which they 
are pressed by heated rollers. The high voltage 
condenser type bushings, Fig. 73 on page 405, consist 
of a series of layers of varnished paper wound on 
the conductor with alternate layers of tinfoil, the 
materials being subjected to tension during winding 
from the delivery roller, and also to pressure from a 
hot roller which is in contact with the bushing as 
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Fic. 68. SoREENING AND Бовттко Mica FLAKES ON 


Movine BELT. 


Fra. 70. Removine Mica SHEETS АТ BOTTOM OF 
VERTICAL TRUNK. 


itis beingformed. The radial thickness of varnished 
paper and the lengths of the tinfoil Jayers are pro- 
portioned to maintain a uniform voltage gradient 
throughout the bushing with definite steps of small 
valve across each layer, and also to give practically 
uniform voltage distribution over the surface of 
the bushing. The length of the largest bushing 
shown in the figure is about 8 ft., and it is con- 
structed for service at 154,000 volts. The insulating 
tubes fitted with porcelain rain-sheds are designed 
for outdoor service, the porcelain being dispensed 
with for indoor installations. An example of their 
application is given in our last article, in Fig. 62, 
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on page 281 ante, of which, a large transformer with 
detachable radiators demonstrates the fitting of the 
outdoor service terminals. 

The insulated metal bar type of construction 
Fig. 76 on page 405 is used in places where great stiff- 
nees or strength is needed. The bars are insulated 
by being machine wrapped with either layers of var- 
nished paper or mica, and are then hot pressed till 
the insulation has become of almost metallic hard- 
ness. The application of these insulated steel bars 
is shown in Figs. 74 and 75 on page 405. The latter 
of these is the switch portion of an oil circuit breaker 
in which the live parts are clamped on three pairs 


Ела. 69. WRIOHNG CHARGES оғ Mica АТ Тор OF 
VERTICAL TRUNK. 


Fic. 71. Ovens AND STEAM-HEATED PRESS FOR MicA 
PRODUCTS. 


of circular section insulated bars, provine $ 
method of construction electrically good, mec Tie 
cally sound, and virtually non-inflammable. " 
earlier figure shows а water-tight industrial E 
troller. Неге the fingers and drum api 
clamped on rectangular insulated bars. n ii 
type of insulating product consiste of mould er 
position parts such as used in the firm 8 uc 
components and wireless sete. These 1 
made in a shop, situated underneath the фр 8 see 
which is equipped with mixing plant, pit На 
hydraulic presses. Іп addition to the ma дат 
described above, various types of insulating Р 
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Fie. 72. INSULATING TUBES AND 
CYLINDERS. 


Fie. 75. Оп,-Ствсогт-ВЕБЕАКЕВ CONTACTS. 


boards, asbestos sheets, bakelite sheets, &c., are 
both manufactured and also purchased largely from 
other firms. The reflections in the sheets of bakelite 
at the bottom and sides of Fig 72, above, show the 
extremely high finish and great density attained in 
its manufacture. These materials are made into 
all kinds of machined pieces, arc shields and so on, 
in the insulation machine shop, Fig. 79 on Plate 
XXXIX, at the right hand side of which may ђе 
seen examples of various complicated outlines cut 
from flat sheets. Examples of asbestos arc shields 
may be seen in the controller in Fig. 74. The shop 
is fully equipped with band and circular saws, with 
drilling and milling machines and similar tools for 
working the different materials, most of which are 
*omewhat similar in physical properties to hard 
close-grained wood. In addition, there are various 
machines and presses for winding cylinders and tubes. 
At this point our account changes, almost insen- 
sibly, from a description of the manufacture of 
prelimi or partly worked materials into one of 
the actual marketable products themselves as the 
Processes of insulation are, apart from the prepara- 
Поп of insulating material, involved in the opera- 
tions of finishing those products. As before stated, 
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the smaller machines. It is divided into sections 
allotted to the different processes, the location of 
which sections hardly calls for mention. The 
section devoted to the manufacture of large coils, 
as used іп turbo-alternator stator windings and other 
electrical machines, is perhaps best described first, 
for, as will be seen from Fig. 80 on Plate XXXIX, 
these coils are wrapped with insulating material and 
present a finished appearance not unlike that of the 
wrapped steel bars already described. The like- 
ness, however, ends here, for the conductors them- 
selves are composed of а number of rectangular 
copper straps. These straps are first machine 
taped, dipped in varnish, and then baked. They 
are next assembled and clamped in а steam heated 
press, and after being cleaned are wrapped with 
mica mounted on & backing of paper, that is, with 
the micafolium described earlier. Тһе wrapped 
straight, or slot, portion of the assembled con- 
ductor is then transferred to a Haefaly ironing 
machine, in which, by the application of revolving 
heaters, the insulating material is ironed on to the 
conductor and volatile matter is removed from the 
insulating bond. After the ironing process the bars 
are put first into & cold press, and then into a steam- 
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Fic. 77. SECTION or 
TURBO-ALTERNATOR 


Fic. 76. INSULATED STEEL Bars. Corr. 


not only of great hardness but finished to exact 
dimensions. Тһе resulting section is illustrated by 
Fig. 77, above, and the treatment, applicable to 
nearly every class of coil for the larger machines, 
provides a slot portion of a hardness almost 
approaching that of metal. 

Ап example of the Haefaly-type ironing machine 
is shown in Fig. 81 on Plate XXXIX. This is a new 
machine, constructed by the Metropolitan-Vickers 
Company, in which an ingenious arrangement of 
springs maintains practically uniform pressure and 
overcomes some difficulties experienced with earlier 

| machines owing to the pressure on the surface of 
rectangular bars altering as the heaters travelled first 
on the flat and then on the edge of the conductor. 
| The coils shown in Fig. 80 are of two kinds. The 
|straight bars are used in machines arranged for 
concentric end connections, while those with bent- 
out ends are used for involute or diamond end 
connections. Another type of the latter is shown 
in the foreground of Fig. 82 on Plate XL, which is a 
view of part of the turbo-coil department. То the 
left hand is seen а row of ironing machines as just 
described, to the right are the cold presses. As 
this department is also responsible for the produc- 


the work done in this department includes both | heated press in which high temperature and great tion of pulled coils for stators of water-wheel 
covering the coils of ed machines with insula- | pressure аге applied, the latter being sustained | alternators, synchronous condensers, and synchro- 
tion, and fitting the insulated coils themselves in | until the bars have cooled, giving a final flat surface | nous motors, &c., water-wheel generator-type field 
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coils, mica slot cells, bakelite paper strips, and 
asbestos board, there is a wide variety of machines 
in it. Thus, a 500-ton hydraulic press is provided 
for certain types of field coils and for the manufac- 
ture of bakelite asbestos board, and there is a 
120-kw., 1,500-ampere generator set for supplying 
the energy used to heat coils whilst under pressure. 

The screw-operated, steam-heated presses by 
which the final consolidation is effected are situated 
in the independent building, known as the dip shop, 
mentioned above. Some of these are shown in 
Fig. 83, on Plate XL, while the hydraulic steam- 
heated presses are seen in Fig. 84. 

The end portions of all coils and separate end- 
connecting pieces, when required, as for concentric 
winding in turbo-alternators, are hand taped, a 
process illustrated in Fig. 85, on Plate XL, which 
shows part of the coil-assembly department in line 
with the turbo-coil department. It is used for the 
assembly and insulation of field and armature coils, 
as well as miscellaneous coils of all kinds. The 
insulation used is mainly of the flexible type, 
consisting of such materials as empire cloth, linen 
tape, and flexible mica. Flexible mica cells are 
wrapped round the slot portion of armature coils 
by hand, and are pressed іп pedal-controlled, 
compressed-air vices, which also serve to hold the 
coils whilst being taped. In many instances strap- 
wound coils are taped, and special machines are 
employed on the work. The ends of all armature 
coils are tinned before leaving the department. The 
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coils made in the two departments above Ъпейу 
described are for machines ranging up to pressures 
of 13,000 volts. The departments are equipped 
with testing apparatus for short circuits, open 
circuits, and defective cotton covering, and, in 
addition, for testing high-voltage coils, there is 
provided а, small testing room, centrally situated as 
regards both departments, equipped for test pressures 
up to 45,000 volts, and having а special tank for 
time tests under oil of small bushings. 

Adjacent to the coil-assembly department is the 
coil-winding department, set apart for the produc- 
tion of cotton-covered wire coils of all kinds. These 
include wire-wound field coils for generators and 
motors, small solenoid coils for numerous purposes, 
instrument transformer coils, and armature coils 
in great variety for machines ranging from 1 h.p. to 
about 300 h.p. A notable feature of the coil- 
winding department is the employment of portable 
electric welding machines to join the ends when a 
reel of wire is finished and a new one must be 
commenced. A typical group of armature coils is 
given in Fig. 86 above. These have all been 
wound in lathes on formers of hard wood and 
vulcanised fibre, but in many instances coils are 
wound in a simple loop form and given the necessary 
loop at the reverse corner by special pull-out 
machines in the coil-assembly department, the 
complete coil being formed in a single pull-out 
motion. There is, near this part of the gallery, a 
special shop fitted with both wood and metal-working 
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machine tools and benches for the manufacture of 
the formers above referred to as well as for moulds. 
Next to this shop is the section of the main stores 
of which а view is reproduced in Fig. 52, on 
Plate XVIII, ante for cotton-covered wire, its 
location, where its contents are immediately avail- 
able and just where needed, illustrating an advantage 
of the decentralisation of the stores. Above these 
stores is an upper floor containing office ассо, 
dation, and that section for Ше manufacture e 
flexible mica insulation which forms the subject 0 
Fig. 78. | | 

The remainder of the winding done in this gallery 
is that of stators and wound rotors for alternating- 
current motors, and also that of armatures for 
direct current industrial and traction d 
ranging up to about 300 h.p. It should be no я 
that practically all transformer winding 18 5 
the separate transformer shop, and that all sm 
machines from ,', h. p. to about 1 h. p. are gen 
in the fan department situated over jui ин | 
foundry and pattern stores. Тһе winding o E 
machines exceeding about 300 h.p. 18 done z 
the large electrical machine aisle of ne т 
shop. Fig. 39, above, gives a view of the P his 
ment referred to above as occupying part 0 ipn 
gallery. It is taken from the north end and 9 
a number of stators in process of winding, with 
for convenience being mounted on 8 table ks 
a revolving top. In the background of the figur ви 
the rotor and armature winding department. 
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the following operations are carried out :—direct|the first lies in the modifications made by the 


current commutators are pressed on, the cores are 
insulated, coils are wound in, the coil leads are 
soldered to the commutators in a single operation, 
the armatures are banded, the commutators are 
turned in lathes, and the completed rotors are 
balanced. All stators, armatures, and rotors are 
tested before leaving the department after which 
they are passed to the dip shop to be dried, im- 
ted, and baked. 

As has already been stated, the dip shop is com- 
pletely detached from the main departments and 
is isolated by а Jong passage with heavy sliding 
doors at each end, the object being to ensure as 
complete an absence of dirt and moisture as can 
beattained. А view of part of the shop is given in 
Fig. 87, on page 406. Оп the left are seen the hori- 
zontal chambers of the vacuum impregnation plant 
and on the right are the containers for the bitumen 
compound immersion, after vacuum drying, of 
the completely wound stators field coils, &c., of 
the smaller machines. In general, it may be stated 
that the practice of varnish vacuum impregnation 
is tending to fall into disuse, the firm's experience 
being that hot dipping, preceded by а baking 
process, which in some instances takes place for 
24 hours at 100 deg. C., followed by immediate 
complete immersion іп a varnish tank with sub- 
sequent baking, gives al] the advantages of vacuum 
impregnation without certain important  dis- 
advantages. Parts and coils for large machinery 
cannot be immersed as a whole and are therefore 
varnish treated before being put in place. Fig. 88, 
on page 406, shows that part of the dip shop where 
these operations are carried out. On the right are 
dipping tanks, and, on the left a series of drying 
and baking ovens. These have special arrange- 
ments for air circulation and are fitted with thermo- 
static control apparatus and temperature recorders. 
As insulating materials are admittedly the 
weakest point, both electrically and mechanically, in 
any piece of well-designed electrical plant it is 
not surprising to find that investigation of their 
properties is a prominent activity of the Research 
Department. In addition to the inspection and 
testing by Research Department specialists of all 
Incoming material, practically all operations are 
controlled by carefully drawn up process speci- 
fications which substitute scientific for rule-of- 
thumb methods of controlling and recording tem- 
peratures, pressures, specific gravity of liquids, 


firm to the Haefaly hot-ironing machine, and an ex- 
ample of the second may be quoted in the attempt 
to obtain а better pressboard. Іп this effort а close 
study was made of the relative suitability for elec- 
trical work of various commercial vegetable fibres, 
and also the most suitable methods of converting 
them into reliable boards. In this work the co- 
operation of а manufacturer of papers and boards 
was sought, and ultimately, by a close joint study 
of requirements, possibilities, and methods, а series 
of pressboards of greatly improved and widely 
varying properties to suit different electrical purpose 
has been evolved, this material being claimed to be 
the only British-made pressboard that complies 
with the British Engineerng Standards conditions 
of test. Тһе special machinery necessary to manu- 
facture the improved boards in the quantities 
required has been installed and electrical testing 
apparatus devised, and, incidentally, the paper 
manufacturer has been left free to supply the new 
products to other electrical concerns. 


(To be continued.) 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from page 391). 

THE morning session on Thursday, the 29th ult., 
was presided over by the Right Hon. Lord Wester 
Wemyss. The meeting was occupied with the read- 
ing and discussion of two papers, and with the 
presentation of a bust of Sir Philip Watts to the 
Institution. 


EXPERIMENTAL DIESEL ENGINES. 


The first paper taken was by Eng. Capt. А. 
Turner, and was entitled “ А Note on Experimental 
Diesel Engines." The first part of this paper is 
reproduced on page 425 of thisissue. Afterthe paper 
had been summarised by the author, the Chairman 
called on Vice-Admiral Sir George Goodwin to open 
the discussion. After referring to the origin of the 
Admiralty Engineering Laboratory, Sir George 
Goodwin briefly reviewed the course of the researches 
carried out there, and suggested that the results 
had fully justified the undertaking. Не regarded 
the results obtained with the Datic engine às out- 
standing, and expressed the opinion that they could 
only have been obtained in a Government laboratory, 


бс. Of these specifications, we here give ап |88 the stimulus was insufficient, and the expense 


example. | 


PROCESS SPECIFICATION No. 22365. | 


VABNISH TREATMENT OF COILS IN INSTRUMENT 
TRANSFORMER DEPARTMENT. 


General.—This specification details the process to be 
followed in the drying апа dipping of coils in 
Instrument Transformer Department. 

Material.—Baking Coil (0-875) varnish, P.S. 1065; 
Motor spirit No. 3, P.S. 1168-А. 

Varnish.—The varnish shall be thinned down with 
No. 3 Motor spirit to а specific gravity between 
0:870 and 0-875. "This gravity shall be checked 
every day by means of а hydrometer, and по 
coils shall be dipped if the specific gravity of the 
varnish is not correct. 

Drying out of Coils before Dipping.—All coils for 
dipping shall be dried out for eight hours in an 
oven at а temperature between 100 deg. to 
120 deg. C. Care shall be taken when loading 
the oven that no coils are placed in contact with 
the steam pipe, ав this will damage the insulation. 


Dipping and Draining of Coils.—The coils shall be 
removed from the oven and immediately dipped 
in the baking coil (0-870 to 0-875) varnish. They 
shall remain below the surface until all bubbling 
has ceased or for a period of five minutes, should 
bubbles cease to rise to the surface of the varnish 
before this time has elapsed. The coils shall 
then be removed from the varnish and hung up 
on the rack provided, where they shall remain 
until all surplus varnish has drained ой. 

Second Drying.— After draining, the coils shall be 
replaced in the oven and dried at а temperature 
between 100 deg. to 120 deg. C. for 15 hours. 

Subsequent Dipping, Draining, and Drying.—In cases 
where more than one dip is called for, the coils 
shall be re-dipped, drained, and dried аз detailed 
above. The second or subsequent dip shall take 
place immediately after the drying period which 
follows the previous dip. 


In addition to the technical control of processes, 
в search is being continually made for improved 
machinery and better materials. Ап example of 


too great, to justify the work being carried out by 
private individuals. The laboratory could not be 
said to be well equipped, and was not in fact equal 
in this respect to some of the private laboratories 
in the country. He suggested that the importance 
of the work carried out justified a larger allocation 
of Government funds. Turning to the details of the 
paper, Sir George said that while no doubt the 
results given in tabular form of the performance 
of different types of engine were truly comparative 
in the case of the particular engines on which they 
were based, they hardly appeared to be of general 
application. Аз an example, the two-stroke double- 
acting engine had опу given twice the brake 
horse-power per шуеп size of cylinder when com- 
pared with the single-acting four-stroke, while 
much greater differences had been obtained outside 
the laboratory. Referring to the snap tests given 
for the Datic engine, he was not in favour of the 
publication of results of this kind. While such 
tests might serve a useful purpose for the investi- 
gators concerned, they were sometimes taken as 
forming a basis for design, with bad results. Com- 
menting on the statement made in the paper that 
no material advance had been made on the methods 
of fuel injection, Sir George expressed the hope that 
work in this direction would not be neglected. 
Since the valuable paper given before the Institu- 
tion on this subject was read some time ago, further 
advances had been made in America and else- 
where, but there was room for further research on 
pulverisation, and later, on penetration and dis- 
persion. In concluding his remarks, Sir George 
Goodwin referred to the admirable arrangement 
existing in the laboratory, in virtue of which the 
metallurgist was able to work with other investi- 
gators under the same roof. Не asked the author 
whether he could give any information regarding 


the difficulties met with in utilising aluminium 
pistons, and if he would state how these difficulties 
were overcome. He would also like more informa- 
tion on the torsional vibrations referred to in the 
T. 
Е Commander Н. В. Tostevin, who 
followed, said that the two outstanding facts referred 
to in the paper were the development of over 
2,000 h.p. in the single cylinder of the Пайс 


engine, and the achievement of mean indicating 


pressures exceeding 200 lb. per square inch in the 
case of the Digit engine. "These results undoubtedly 
placed the laboratory in the forefront of progress 


in Diesel-engine experimenta. 1% was stated in the 


paper that the highest mean indicated pressure 

obtained in the Digit engine, without supercbarging, _ 
was 159-6 lbs. per square inch. In such a case only 

a definite air charge was possible, and only а certain 

amount of fuel could be burned. То obtain higher 

powers it was therefore essential to supercharge, 

but it was clear that the additional power required 

for the supercharger must be obtained from the 

exhaust, and not from independent units, to obtain 

the greatest advantage Speaking on the question 

raised by the previous speaker regarding the diffi- 

culties with aluminium pistons, Engineer Comman- 

der Tostevin pointed out that the pistons bad to be 

made fairly thick in order to stand up to the rapid 
fire bombardment, and that the internal structure 

was necessarily complicated, leading to expansion 
difficulties. It was, unfortunately, very easy to be 
carried away by the glamour of large powers per 
cylinder, but to obtain such results as those given 
in the paper for a double-acting engine, ап ample 
supply of accessory power must be available. Тће 
working power in fact depended on the efficiency 
of the auxiliary units, and the latter must not be 
subjected to too high a rating. The total weight 
of the installation might be higher than that of a 
modern steam engine, the efficiency being little, 
if any, better. After referring to the special value 
of the work conducted in the Admiralty laboratory 
in that there was no bias in favour of any particular 
type of engine, the speaker said that any impression 
given in the paper that mechanical injection was 
being condemned without trial was quite & mis- 
taken one. 

The discussion was continued by Mr. J. Н. 
Narbeth, who said that naval architects and marine 
engineers were united in their admiration for the 
Admiralty laboratory. Any money spent there 
could be regarded as an excellent investment, as 
it served to direct the work of firms who had not 
the means to conduct their own researches. Its 
value in this direction was greatly enhanced by the 
freedom with which the results obtained were 
published, and great thanks were due to the 
engineer-in-chief for allowing this to be done. 

The meeting was broken off at this point for the 
presentation of the bust of Sir Philip Watts to the 
Institution, and further discussion was held over 
to the completion of this ceremony. For con- 
venience, however, we continue the discussion 
herewith. 

Prof. C. J. Hawkes said that as he had previously 
been associated with the laboratory, he did not 
propose to attempt any criticism of the paper. 
In connection with the results quoted, he thought 
that it might be as well to point out that 
the Digit engine was designed for a very specific 
purpose, that of investigating high mean pressures, 
while the Datic engine was designed more with а 
view to general information. In considering the 
design of the latter engine, it was felt that special 
attention. should be given to factors governing 
combustion, and the shape of the combustion 
chamber had been designed with this point in view. 
On the whole, the results given in the paper might 
be regarded ав reasonably good, but scavenging 
appeared very inefficient. The scavenge trunk 
should, of course, have been alongside the engine 
instead of being connected by pipes. He noticed 
that in the Datic engine, the seavenge and super- 
charge-air pressures were the same throughout. 
The original idea had been to keep the two systems 
entirely separate, and he would like to ask the 
author whether it was not considered worth while 
to do this. He would also like to ask how the 
induetion air was measured in connection with 
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Table II, as the results given in this table appeared 
to be inconsistent. He noticed a statement in the 
paper that the volumetric efficiency had been con- 
firmed by light-spring diagrams, and asked for 
more information on this point, as such diagrams 
only gave the volume and not the temperature. 
When at the laboratory, ће had initiated a 
scheme for supercharging through ports uncovered 
by the piston, and thought this would materially 
reduce the size of the supercharge pump; he 
would be interested to know whether the proposal 
had been discarded, and if so, why this had been 
done. There was no doubt that better resulta 
than those given in the paper would be obtained 
with & more efficient blower and with scavenge-air 
~ coolers, and а further improvement might be 
secured by attention to the sprayer. In con- 
cluding his remarks, Professor Hawkes expressed 
the opinion that the best engine for submarine use 
‘was still the single-acting four-stroke with trunk 
arrangement of pistons. It was uncertain whether 
the Büchi system of supercharging, which gave 
consumptions lower than those shown in the paper, 
was suitable for submarine work. 
. The chairman then called upon the author to 
reply to the discussion. Eng.-Captain Turner 
said that, as time was very limited, he proposed to 
reply in writing to the bulk of the questions, but he 
would like to reply at once to the query raised as 
to the apparent neglect of experiments on spraying. 
He felt that no advantage would be gained in con- 
tinuing these experiments unless an atmosphere of 
pure air oould be obtained into which to spray, 
and his object had been to secure such an atmo- 
sphere. Reference had been made to the high 
scavenging pressures used. In this connection, he 
would point out that the increase of scavenge 
_ pressure with speed appeared to be unavoidable, 
and that the preesure was largely governed by condi- 
tions in the engine. In reply to Professor Hawkes, 
he said that the scavenging and supercharging 
pressures were entirely independent. 


PRESENTATION ок Bust. 


The chairman called upon Sir John Biles to 
open the proceedings in connection with the 
presentation of the bronze bust of Sir Philip Watts 
to the Institution. Sir John explained that those 
who had been associated with Sir Philip Watts 
thought that some form of memorial was desirable, 
and he had ventured to ask the Chancellor of the 
Exchequer if such a movement would meet with 
his support. On receiving a favourable reply, a 
committee was formed to arrange the details. The 
committee consisted of Sir Westcott S. Abell, 
representing the Worshipful Company of Ship- 
wrights; Sir Richard Т. Glazebrook, representing 
the Royal Society ; Sir Robert Dixon, representing 
the Smithsonian Institution ; Mr. E. F. C. Trench, 
C.B.E., representing the Institution of Civil 
Engineers; and Sir John Biles, representing the 
Institution of Naval Architects. The bust was the 
work of Mr. John Andrew, and the committee decided 
that it should be entrusted to the custody of the 
Institution of Naval Architects. After this explana- 
tion, the chairman requested the Chancellor of the 
Exchequer to perform the presentation ceremony on 
behalf of the subscribers. Мг. Churchill said that 
he had the privilege of knowing Sir Philip Watts 
intimately, and gave а brief outline of his career, 
in which he mentioned that Sir Philip had risen to а 
position of the highest consequence and importance 
to the Empire from humble beginnings, and that his 
fame was written in the weapons through which the 
Empire was preserved in а time of inconceivable 
peril. The speaker paid а warm tribute to Sir 
Philip's personal charm, and said that not only was 
he master of his subject, but he was anxious that his 
knowledge should be imparted to, and shared by, 
those around him. Оп the completion of his 
remarks, Mr. Churchill unveiled the bust and 
presented it to the Institution on behalf of the 
subscribers. Тће chairman then expressed his 
acceptance of the bust in suitable words on behalf 
of the Institution. 


DouBLR-ENDED SCREW VESSELS. 


The Chairman called upon Mr. E. H. Mitchell to 
read his paper entitled “ The Design and Propulsion 
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of Fast Double-Ended Screw Vessels, with special 
reference to the Sydney passenger vessels Dee Why 
and Curl Curl.” This paper was reproduced on 
page 397 of our last issue. 

The discussion was opened by Mr. J. Hamilton 
Gibson, who, after complimenting the author upon 
his paper, said that it contained a considerable 
amount of information and data hitherto un- 
obtainable, the first appendix being particularly 
useful in this connection. Mr. Gibson recalled that 
some of the old broad-beamed luggage boats in 
service on the Mersey were originally fitted with 
screws at each end, but that the bow propellers 
were ultimately removed as useless. About 1910, 
he was responsible for the machinery of a 
double-ended ferry steamer for Cuba. There were 
two-thrust blocks in this vessel, one forward and one 
aft, and special adjustments were incorporated to 
ensure that both blocks had a fair share of the work. 
He regarded this as very important, particularly in 
the case of long four-crank engines such as those 
referred to in the paper, and he would like to ask 
the author what arrangements were made for this 
purpose in the vessels described. Information 
regarding the actual pull and thrust at each block 
would be very instructive. 

Professor P. A. Hillhouse, who followed, said that 
the backing power of a propeller was a question of 
great interest, which frequently arose in collision 
cases. Some very useful information on the subject 
was given in a paper read some twenty years ago 
before a Glasgow institution, and he would be pleased 
to put any member in touch with this who might 
be interested. He noticed that it was stated in the 
paper that no wake existed when a screw was work- 
ing at the bow instead of the stern, but it appeared 
to him that such wake must undoubtedly exist. 

Mr. H. Napier said that difficulties often occurred 
in building boats because the owners wanted to 
get too much in, and also tied the builders by limit- 
ing the beam. One advantage of tank experiments 
was that they persuaded owners to increase the beam. 
Another difficulty was to get the Board of Trade 
to modify local regulations in special cases. The 
full trials of the vessels which formed the subject 
of the paper were not yet completed, and there had 
been no time to analyse the results fully. There 
had been some difficulty with the steering engine, 
which, while not of importance, had delayed the 
work. The results of the preliminary trials showed 
а sea value of about 14$ knots. This compared 
very well with the sea value obtained in the tank, 
being slightly higher. The guaranteed speed had 
been exceeded, 164 knots having been obtained on 
the measured mile without full power. An interesting 
point observed on the trials was that the wake was 
slightly to starboard when going at full speed. The 
rudder was of the balanced stream-line type and both 
propellers revolved clockwise looking aft. The 
biggest duty on the rudder occurred when it was 
brought from 10 to 15 degrees port, to midships. 
The effect was probably associated with the direc- 
tion of the propeller wake, the amount of balance 
given to the rudder, and the stream line form of 
the latter. 

In replying to the discussion, the author said that, 
ав regarded Mr. Gibson’s point, the conditions at 
Sydney were totally different from those on the 
Mersey, as the strong tide in the latter river made 
turning essential. Double-ended vessels were, 
therefore, obviously useless. With regard to the 
thrust-block arrangements, the crank was fixed 
at each end, the distance between the blocks being 
40 ft. An expansion coupling was introduced 
between the bearings. Professor Hillhouse had 
raised a point about the wake at the bow. It 
was probable that some wake existed, but he 
was not aware that this had ever been measured. 
The bow was extremely fine on the boats under 
discussion, and the screws were well ad vanced, so that 
the wake could only be уегу slight. Не regretted 
that the full results of the trial could not yet be 
given, but the trouble with the steering gear referred 
to by Mr. Napier had spoilt the results. He had 
no doubt that a speed of 17 knots would be 
easily exceeded. A question had been raised as 
to the power distribution at the two ends. "Two. 
thirds of the power was utilised aft and one-third 
forward, 
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RELATIVE STRENGTH OF CARGO VESSELS. 


Тне chair at the afternoon meeting was ocoupied 
by Sir John H. Biles. The first paper was в joint 
one by Mr. E. L. Champness and Mr. Е. McAlister, 
and was entitled “ Further Notes on the Relative 
Strength of Fine and Full Cargo Vessels." It 
continues and completes the paper read before the 
Institution in 1922 by Mr. Champness.* In that 
paper the statical strength of a series of vessels 
of varying fullness was considered, and final curves 
of bending moment and shearing force were pre- 
sented. The present paper recapitulates the date 
then used, and presents an extensien of the longi- 
tudinal statical strength calculations for the same 
vessels under certain conditions of loading, taking 
into consideration (a) the range of stress experi- 
епсед during the passage of the wave form, (b) the 
effect of taking into account tbe true wave pressure, 
(c) the dynamical effect of heaving in waves, (d) the 
dynamical effect of pitching in waves. The plotted 
results show that the range of stress and bending 
moment modified for the dynamical conditions is 
reduced considerably, and that in each condition 
of load, the fuller vessels of the series experience а 
greater reduction than the finer vessels. 

Attention is drawn to the special case of vessels 
having deep tanks, the general scantlings of whicb, 
apart from fullness, need separate consideration on 
account of the higher sagging moments experienced. 
The investigation as à whole has been directed to 
ascertaining by theoretical means, in one particular 
and common type of vessel whether the practice 
of assigning scantlings on the basis of principal 
dimensions without reference to fullness is conducive 
to economy of material. If variation in bending 
moment with fullness is established and recognised 
it should be possible to assign scantlings embody- 
ing this factor, the ideal state being to retain the 
same margin of strength in all vessels under similar 
conditions and similar liabilities of service. An 
appendix discusses the methods of calculation 
employed in the work on the Smith correction for 
bending moments, due to the orbital motion of the 
particles forming a wave, and also in connection 
with heaving. 

The first contribution to the discussion was made 
by Mr. J. Foster King, who remarked that it would 
have been a convenience to the ordinary readers 
of the paper if the draught had been stated. The 
relation of the draught to the length was 8 potent 
factor. He was rather sceptical with regard to the 
statements made in the early part of the paper 88 
to the ultimate failure of material subjected to 
alternating stress. He considered that if the stress 
varied but occurred always in one direction, the life 
would be short. This was confirmed by exper 
mental data. If there were actual stresses COD- 
tinually in one direction of over 12 tons per 1 
inch, either tensile or compressive, he thoug 
there would be failure. Тһе authors seemed hed 
have achieved the figures in their final table, whic 
included dynamic effects, by a route which involv 
a great amount of work. He was still of 3 
that an empirical formula was more easily han 
and of great practical utility. ) 

Dr. А М. Robb thought the paper only lent itself 
to minor criticisms. It would seem that in enden, 
vouring to be fair Mr. Champness had а Б 
the sagging effect in some cases. Не wis t 
were possible to obtain particulars of 80 E 
failures, as а few cases of this might provide mo 
knowledge than many successes. 

Mr. T. R. Thomas commenting on 
speaker’s remarks that the authors had 
severe on the fine ship during sagging, 
the effect due to engine weight in this 
The ballast condition was by no means 
condition on ordinary service. 

Mr. E. F. Spanner, exhibiting а diagram ик 
with tanks full and empty approximately 4 o for 
nately, enquired if any allowance had been Br 
the differently stressed plating in different ра Т 
the vessel in such а case. Не had never seen E n: 
vestigation for eccentric loading of this nature. қ 
pose there was а load of 4 ог 6 tons on 8 parti 


part of the ship, its direction depending upon whether 
Sub od ou 
206. Exo. 


the previous 
been rather 

inted out 
Condition. 
the worst 


* Trans. I. N. A., vol. у, page 
vol. oxiii, pages 483 and 502. 
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of the superimposed bending moment? He thought | in diameter by about the same pitch, and one two- 


that the element of time should enter into these|bladed air screw, 


investigations. If a ship could be held fixed, вау | 13-62 in. pitch, were chosen. They were driven 


on а wave crest, would it not take time to bend ? | in air by a 3 hp. 


It appeared to him that it must require time for a | spindle-shaped casing a little over 3 in. in diameter, 
complicated structure like a ship to develop а | the interference effect thus set up being reproduced, 
strain appropriate to the stress imposed оп it. This | when the screws were run in the tank, by a wooden 
involved strain lagging behind stress and the ship | body of the same contour placed behind the screws. 


therefore was not subjected to full strain. He 
had found this to occur during the launch of а 
cruiser. The numerous stress-reversal tests of 


different from the stress reversals in & ship. "These 
might be only one every two or three seconds. 


lagging of strain behind stress would account for|about covered the same range of Reynolds’ number 


Dr. E. V. Telfer said that after listening to Mr. 
Foster King’s paper he had felt that work on the 
subject was completed, and there was apparently 
no need to discriminate between fine and full vessels. 
Yet the present paper showed there was really a 
difference. He wondered which of the two was 
right, and felt that investigation on other lines than 
that of experience alone was needed. The naval 
architect was not receiving much assistance in that 


direction from the classification societies. 


Mr. J. Lockwood Taylor thought it was of interest 


as in air. The results of the comparison can be 
summed up by saying that there is substantial 
agreement between the values of the thrust co- 
efficient over the practical slip range, $.е., where 
the thrusts are of fair magnitude, at all speeds of 
advance, and that at the higher speeds, the same 
may be said of the efficiencies. The lower speeds 
show varying discrepancies between the efficiencies, 
which may arise from the difficulty of measuring 
small torques, but it is no doubt due in part to 
scale effect. 


Dr. E. V. Telfer opened the discussion by point- 


to note that the paper was concerned with the range ing out that of the thirteen papers read at this 


of stresses, rather than actual stresses. There was 
also the question of intermittent stresses. A ship 
might work for two or three days, and this might 
be followed by a longer rest period. He had made 
some rough calculations, taking 0-70 and 0-80 block 
coefficients, for a ship of the size given, and making 


allowance for permissible variation in the longi- 
tudinal scantlings, it might be possible to save 
about 55 tons on the 0-70 ship. 

Professor C. M. Carter referred to the Smith correc- 


of the present one. With regard to the reversal test 

given in the paper, these were illustrative and 
did not refer to ship work. The figures and conclu- 
sions were drawn from the work of the National 
Physical Laboratory and othersources. He believed 
the experimenta quoted were carried out at a rate 
approximately the same as that occurring in ships. 
He agreed that certain conditions of loading were 
Шоге severe than the ballast condition. In reply to 
Mr. Spanner, he would point out that the investi- 
gation of local strength in tankers did not come 
Within the scope of the paper. With regard to 
the practical utility of a difference in the scantlings, 
he would point out that, apart from the less first 
cost due to the weight saved, there was less weight 
to be carried, which would amount to a considerable 
figure in the long life of a ship. 


MODEL PROPELLER EXPERIMENTS. 


The next paper was also a joint one, being pre 
sented by Mr, W. Sprague and the staff of the 
Wiliam Froude National Experiment Tank. It was 
entitled An Experimental Comparison of the 
P erformance of Model Propellers Working in Air 
and in Water," and in its opening paragraphs 
stated that the investigation was partly undertaken 
to provide further data to clear up some of the dis- 
crepancies of a comparison made with different 
propellers in air and water and reported in a paper 
read before the Institution in 1915.“ The present 
investigations involved the testing of the same 
model propeller in air and in water. Two four- 
bladed screws, V and AK, representative of average 


" Transaction J. N. A., vol. lvii, page 117. ENGINEER- 
ING, vol. xoiv, pages 373 and 395. 


meeting, four were from past or present holders of 
1851 scholarships, а fact he thought creditable 
to the holders and Institution alike. Mr. Sprague 


Mr. M. P. Payne considered that the paper, in 
describing an investigation into the application 
of Rayleigh's law of dynamical similarity to the 
behaviour of bodies in different media, revealed 
rather large differences between the thrust со- 
efficient and efficiency for the same propeller when 
tested in ап and water at the same Reynolds’ 
number. Tests of the same screw in water in 
different establishments sometimes revealed differ- 
ences. In the experiments described in the paper, 
the conditions in air and water had been made 
as nearly identical as possible, yet corrections to 
thrust amounting, at 35 per cent. slip, to 2 per cent. 
for the propellers when tried in air, and 5 per cent. 
when tried with water, had been found necessary. 
Caution was therefore required in attributing varia- 
tions primarily to difference in media. 

Provided the motions were geometrically similar, 
Rayleigh’s law must hold. If the differences 
between the results in air and water were attributed 
to the differing media, then there must be geometrical 
dissimilarity between the flow patterns in air and 


water for the same value of E Cavitation might 


be dismissed as а cause for this, and for screws 
V and AK, the immersion was sufficient to eliminate 
sensible surface effect. А third cause might be 
viscous flow, as it was probable that the method of 
generation of the air stream past the stationary 
screw was such as caused a state of turbulent flow to 
be set up around the blades. At the lower speeds 
of rotation, the possibility of viscous flow was not 
absent, but it must be greatly minimised with 
increasing speed of advance. In all cases, the 
agreement between air and water was sensibly better 
for the higher speed of advance, and this might be 
taken as giving general experimental support to 
the theoretical grounds for applying data obtained 
from experiments in air to behaviour in water and 
vice versa. 


CA, 19-24 in. in diameter by 


induction motor enclosed in a 


the tank was full or empty, what would be the result | merchant-ship practice and approximately 9.6 10. Mr. W. Hamilton Martin said the tests of the 


two-bladed air screw showed encouraging results 

both in air and water, but as the disc-are& ratio 

was low compared with the marine type sorews 

tested, it would seem worth while to test a propeller 

of such aerofoil shape but with an equal disc area, 

ratio and diameter to the others. It would be 

necessary, in this case, to increase the number of the 

blades to six, with a proportionately narrow section. 

Comparative screw experiments, with two- and six- 

bladed propellers, had shown the latter, with a disc 

area of 0:286, to be most efficient. Full-size screws 

with two, four and six blades had been tried in 

H.M.S. Emerald, and showed general efficiencies 
of 0-422, 0.457 and 0-400, respectively. Similar 

propellers in H.M.S. Shannon gave efficiencies of 
0-409, 0-445 and 0-420, respectively. Тһе six- 

bladed propeller, in this case, showed a low efficiency, 

but this might perhaps be accounted for by its high 
surface ratio of 0:858. The respective surfaces of 
these last three propellers were 71:2, 115-2 and 
172-8 sq. ft. Тһе adoption of six-bladed propellers 
might also be said to be justified by the experimental 
results given in Admiral Taylor's paper in 1904.“ 
In Mr. Martin's teste, about 1893, with two-, three-, 
four- and six-bladed propellers, the six-bladed 
propeller proved the most efficient and was fitted 
to two fast vessels, The propellers turned at 
220 r.p.m., and were about 8 ft. in diameter. The 
engines were of 1,600 i.h.p. The smooth running 
of the vessels was particularly noticeable, and 
this type of propeller would seem suitable in 
connection with high-speed light-weight oil engines. 
An eight-bladed screw, with a disc area of about 
0-45, was designed, but not tried. From the model, 
which was still in existence, the shape of the blades 
appeared to conform with present aeronautical ргас- 
tice. These blades were of a section approximating 
to nearly a semi-circle at the root. Further tests 
of such screws, in both air and water, would seem 
to be worth while making. 

Professor Sir James B. Henderson, in a written 
communication, while expressing his appreciation 
of the paper, said he was disappointed that the 
results of Mr. Sprague’s experiments had not 
shown a closer agreement in the curves of thrust 
and efficiency in the two media, seeing that a very 
close one had been obtained from experiments 
on the flow of air and water when analysed by 
Rayleigh’s coefficient. He suggested a possible 
cause of deviation. In the flow of fluid through 
pipes the same fluid was being sheared continuously, 
and there was no doubt that Rayleigh’s theory 
applied to the whole phenomena if any elastic 
deformation of the fluid were negligible. In propul- 
sion, however, the screw*was continually acting on 
new fluid. In such cases, the laws of resistance 
were changed. Thus, the resistance to the flow of 
oil or treacle through pipes was proportional to 
the first power of the speed, but the resistance to 
the motion of a smooth ball through oil or treacle 
was proportional to the 1-5 power of the speed, 
because the ball was continuously operating on 


new fluid. This operation upon new fluid, in the 


case of the screw propeller, would not affect the 
application of Rayleigh’s coefficient to the problem, 
unless there were an energy system of some kind 
surrounding the screw which advanced with it, 
being self-propagating. Such systems, which were 
independent of viscosity, did not come within 
Rayleigh’s law, and there was no reason, prima 
facie, why these energy systems should possess that 
particular ratio of strength in the two media which 
would enable the Rayleigh coefficient to cover 
them exactly—that is, their strength proportioned 
to the coefficient. In fact, there was good reason 
why they should not. Mr. Sprague, by analysing 
his curves carefully to see if he could make them 
agree more closely, either by changing the zero of 
speed or by altering the scales by different amounts 
in air and water, might be able to throw some light 
upon the subject of energy systems which were 
arbitrarily assumed not to exist, but the existence 
of which was highly probable. 


STRESSES IN STRANDED VESSELS. 


When the meeting was resumed in the evening of 
Thursday, March 29, the chair was oceupied by 


* See ENGINEERING, vol. Ixxviii, peges 815 and 883. 
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Sir William J. Berry, who called on Professor E. G. 
Coker to read his paper, entitled “ Stresses іп the 
Hulls of Stranded Vessels.” This paper, which we 
shall reprint in a later issue, was written as a result 
of the grounding of the motor ship Lochmonar in 
the Mersey, in December last, in which accident 
the hull plating parted immediately forward of the 
captain's bridge, where the plating above the level 
of the main deck was reduced in height by a few 
feet, and the discontinuity of section was rounded 
off by а curve. Experiments were made by the 
author's well-known optical method to gain some 
idea of the magnitude and disposition of the stresses, 
in a ship 80 situated and the paper gave the resulte 
of these experiments. 

Professor Coker gave a brief abstract of his paper, 
at the conclusion of which the Chairman invited 
Dr. A. M. Robb to open the discussion. Dr. Robb 
first asked the author whether, when stating that 
there was по shear stress between the points of sup- 
port of the beam used in his experiments, he did not 
mean that there was no shear force. He felt that 
any discontinuity induced a shear without regard 
to external forces, and this view was supported by 
the work of Dr. Bruhn. Тһе first signs of trouble 
at а discontinuity, he continued, were overstrained 
riveta, and he instanced a case in which this trouble 
had occurred. Professor СоКег в results, he thought, 
if anything, rather understated the case; it was 
however, impracticable to provide against accidents 
which were inevitable to some ships, but were un- 
likely on the whole. 

The only other speaker on this paper, Mr. T. R. 
Thomas, gave a brief account of some stress 
measurements made on a vessel 425 ft. long, which 
generally confirmed the author's conclusions. Не 
would be glad of Professor Coker’s views as to the 
best method of getting over the trouble. There 
were scores of cases in which the only weak part 
was at the forward end of the bridge deck, and he 
had attempted to get over this by running the 
bridge-deck stringer plate down on a slope instead 
of on a curve, and fitting a heavy rail. When this 
was done there was very much less trouble. 

In calling upon the author to reply, the Chairman 
remarked that he thought all practical men would 
endeavour to avoid a right-angle bend or a curved 
run of the nature described. In the naval service, 
they often had a break-down at the beginning of 
the after turrets, where they often dropped a deck, 
but they always ran it off in the manner suggested 
by Mr. Thomas, but used a longer slope. During the 
war, many naval vessels had gone ashore, but there 
had been no case of breaking up due to discontinuity 
of the structure, He mentioned, however, that, in 
one case, a deck erection had been fitted on to a third- 
class cruiser, some thirty years old, to carry refrige- 
rating machinery. Where this touched the bulwark 
plating, breakages occurred, and the vessel came in 
with an angle-bar broken time after time, although 
previously to the fitting of the erection the structure 
had been quite sufficiently strong. 

Professor Coker, who then replied, said, with 
regard to Dr. Robb's question, that he thought 
they both meant the same thing. With the 
beam loaded and supported as in the paper, there 
was no shearing force between the supports. He 
might have used the word force, but he was thinking 
in stresses. He was glad to hear from Mr. Thomas 
that evidences of the high stresses indicated by 
photo-elastic experiments were found in practice. 
He did not profess to know the remedy, but could 
see that if the steps referred to by Mr. Thomas were 
taken the trouble would be avoided. He spoke with 
diffidence, but he thought that, if it were desired 
to retain the curve, а bulb angle might be fitted on 
both sides of the plating with zig-zag riveting, which 
would give a very strong job. He was interested 
to hear from the Chairman that the cases of stress 
concentration had been accurately diagnosed in the 
Navy. 


Тнк EFFECTIVE MoMENT OF INERTIA OF 
H.M.S. * Worr." 


After а vote of thanks to Professor Coker had 
been proposed and carried, the Chairman called on 
Mr. G. H. Hoffmann to read his paper bearing the 
above title. We shall reprint this paper in a sub- 
sequent issue, but we may here explain that it 


related to an analysis of the results of bending 
experiments made on H.M.S. destroyer Wolf by 
the Committee on Destroyers, which were commu- 
nicated to the Institution in a paper read by Professor 
(now Sir) John H. Biles in 1905. The present 
author, in 1925, read a paper before the Institution 
describing some experimenta suggested by Professor 
Vossnack, of Delft University, concerning the 
question of а theory put forward by Herr Pietzker 
and based upon the Wolf experimente. That 
paper gave proof that, in the case of the Wolf, 
Pietzker's theory was rather on the safe side, and 
also attempted to explain the discrepancy found 
between calculated stress and measured strain. 
The discussion on the paper indicated that further 
research was needed, and this was undertaken. 
The results led Mr. Hoffmann to a theory concerning 
the effective moment of inertia of the Wolf, which 
was explained in ENGINEERING оп pages 191 and 
251 of our 122nd volume. This theory is presented 
in the present paper in relation to all available 
strain indications taken on Ше Wolf. 

After Mr. Hoffmann had read his paper in 
abstract, the Chairman called on Sir John Biles to 
open the discussion. Sir John first remarked that 
the calculations in connection with the Wolf were 
made about twenty-four years ago, and he was 
quite prepared to change his opinion on the deduc- 
tions made at that time. The Wolf experimenta 
were an example of a full-size structure being 
subjected to bending moments somewhat of the 
nature of those occurring at sea. Incidentally, in 
determining the stresses on the Wolf, they had 
confirmed, more or less, the theory of structures 
upon which ship calculations were based. This was 
a valuable contribution to the subject, but it was 
not what they bad set out to do, which was to 
determine the stresses to which a ship was subjected 
in dock. Having measured the strains on the ship 
in dock, the vessel was sent to sea with the same 
instruments in position as were used in the dock, 
and thus the strains at sea were determined and 
compared with those measured in dock. The author 
had investigated the subject further with the aid 
of later theories, and had given his views of what 
should have been the deductions from the observa- 
tions made of the position of the neutral axis in a 
full-size structure. He gathered, however, that 
when the value of I was corrected as the author 
desired, it did not make any appreciable difference 
from the point of view of the committee, who were 
trying to ascertain whether a destroyer had been 
strained or not. He was greatly indebted to the 
autbor for the trouble he had taken, and expressed 
the hope that the discussion would be continued 
on the theoretical side by some of the younger 
members. 

The next speaker, Mr. S. V. Goodall, said that in 
his 1905 paper, Sir John Biles had given а table 
showing the supposed variation of the modulus of 
elasticity with varying load, this variation being 
different in the hogging and sagging conditions. 
His conception of Mr. Hoffmann's paper was that 
he took the onus of those variations from the 
modulus of elasticity and put it upon the moment of 
inertia. The justification for this, the speaker 
suggested, was only partial. To clear up the dis- 
crepancies in the Wolf results, the strainmeter 
readings in the hogging condition must be satis- 
factorily accounted for, and the author had stated 
that hogging results presented a less satisfactory 
aspect than the sagging results as he had analysed 
them. The paper contained a warning against 
compressive stresses which might buckle thin 
plating, but calculations of that nature had been 
made at the Admiralty for several years. In fact, 
во far as the Admiralty was concerned, it was 
necessary to correct a statement in the paper to the 
effect that methods of estimating the most important 
straining effects on ship's hulls were still the same 
as they were 56 years аро ; in the main the methods 
were the same, but in detail they had been changed 
as knowledge increased. Whatever method of 
estimating was adopted, however, was actually a 
method of comparison ; scantlings giving stresses 
similar to those similarly calculated for earlier 
successful ships were accepted. Sometimes stresses 
calculated by the latest methods were alarmingly 
high for ships that had proved amply strong in 
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service. What was needed was to correct the regret- 
table state of affairs, mentioned in the paper, that 
there was a dearth of information concerning the 
actual stresses on ships, and it would be an excellent 
thing if experiments similar to those on the Wolf 
could be made on a modern vessel. 

Мг. L. Woolard, who followed, said the further 
investigation by the author of the Wolf results 
provided a solution to a difficult problem in a con- 
venient form. In the design of both naval and mer- 
cantile ships, the necessity for reducing structural 
weights to a minimum had become very acute, 
and although weight could be reduced by using steel 
of higher tensile qualities, it was not possible to 
improve the strength in compression by that means. 
It was important to know what the compressive 
stresses really were, and that could be done by the 
author’s method. He wished to know, however, 
what account, if any, was taken of laps, and also 
whether the author’s process of getting closer and 
closer approximations tended’ to a definite result, 
or, mathematically speaking, whether it converged. 
Having successfully dealt with the difficult problem 
of compression, he hoped Mr. Hoffmann would 
devote some time to the question of shear stress. 
Such stress was liable to lead to buckling, and, in 
warships, where the frame spacing was compara- 
tively high, it would be useful to be able to calculate 
the stress at which serious buckling would arise. 

The last speaker in the discussion, Dr. E. V. 
Telfer, said he would suggest that even the Wolf was 
too simple a structure for some of the very important 
lessons which had to be learnt. It was very pleasing 
to know that some of the research laboratories in 
Germany were going to carry out tests on structural 
models. The Hamburg tank, in fact, was going to 
build a vessel in steel, 50 ft. in length, and to inves- 
tigate many of the problems that would have been 
solved in the Wolf if she could have been kept 
always in dock. When he had said the Wolf was 
too simple, he had been thinking of a curious problem 
which he illustrated on the blackboard. Sketching 
the lower part of the hull of a ship, in which the top 
of the double-bottom tank was not connected to the 
sides, he pointed out that, in sagging, the tank top 
must be in compression, while the bottom plates 
were in tension. If, however, the tank top were 
brought out to the sides a mechanism was intro- 
duced for stretching these plates, so that they were 
put into tension. In the case of a hollow box 
girder in which the top and bottom members were 
reinforced by internal longitudinals, the stresses in 
the top and bottom plates could only be fully applied 
to the parts of the longitudinals in contact with those 
plates ; the full stress could not be induced in the 
parts of the longitudinals remote from the plates. 
Such a comparatively simple beam as that, therefore, 
did not follow the simple beam theory. Experi- 
ments had recently been made in Germany which 
seemed likely to attack the theory of the hollow box 
girder in a much more thorough manner. 

The Chairman then invited the author to reply 
to the discussion, which he did briefly. To Mr. 
Goodall, he said he could hardly be expected to be 
fully conversant with the British Admiralty design 
methods, and he would Jook into the pointe raised 
by Mr. Woollard as soon as he could find an 
opportunity. His object had been to give а 
method of calculation which could be used in 
practice and was sufficiently handy to enable the 
calculations for a ship to be made between the time 
of obtaining the order and the ordering of the 
material. He asked to be allowed to reply to the 
main points of the discussion in a written contribu- 
tion. 

In proposing a vote of thanks to Mr. Hoffmann 
for his paper, the Chairman remarked that the 
Wolf was an early destroyer with light scantling, and 
was not a sufficiently rigid structure to come up to 
all the mathematical tests applied to it. Mr. | 
was wrong in suggesting that the stresses in warships 
had not been measured. Stresses had been 
measured in many cases. In H.M.S. Renown, for 
instance, with H.R.H. the Prince of Wales op 
the stresses were measured at sea and found to be 
much lower than the calculated stresses. АУ 
the vote of thanks had been duly carried the meeting 
was adjourned. 

(To be continued.) 
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THE LATE SIR ALEXANDER THE LATE MR. LEE MURRAY. 


RICHARDSON. 


Ir is with regret that we have to record the death, 
which took place on Friday last, of Sir Alexander 
Richardson, who was associated with this journal 
over a long period of years. Тһе connection began 
in 1888, when Mr. Richardson, as he was at that 
time, was оп the staff of The Glasgow Herald and | League. | 
в contributor to our columns. He was throughout] Lee Murray was born at Ararat, Victoria, Australia, 
his working life interested in, and well-informed on, | being the second son of Mr. K. L. Murray, of Tasmania. 
shipbuilding and shipping questions, and it was He received his early education at Wesley College, 
following on contributionsto our columns on various 
aspects of such questions that the late Dr. Maw 
invited him in 1890 to join the staff. His association 
endured until towards the end of 1924, when he 


Arts and Master of Civil Engineering. , From 1885 to 
1887, he was employed in the engineering department 
of the Victorian Railways, being engaged on both 


retired, and a short time afterwards joined The surveying and electrical work, and acting as assistant 
engineer in the construction of the Terang and Warram- 


Shipbuilding and Shipping Record as consulting r | | 
editor. Sir Alexander had a wide acquaintanceship | bool railways and as 5 the con- 
in shipbuilding circles, and during his thirty-six | struction of the Terang and Mortlake Railway. In 
, | : г | 1890, he was appointed engineer-in-chief for Messrs. 
земе : connection with ENGINEERING devoted his Bloomfield Brothers, railway contractors, and carried 
sedo m the main to shipbuilding, shipping out а considerable amount of work for them in the 
an labour questions. On the death of Mr. B. A. western district of the State of Victoria. 
Raworth in 1919, Sir Alexander became junior| ту later, he began his long connection with 
co-editor with Dr. M he death of dM + p.d | 
r wit . Maw, and after the eatn Ol|theelectrical industry, when he was appointed Australian 
Dr. Maw in March, 1924, acted as sole editor for representative of Messrs. Siemens Brothers and 
some eight months until his resignation towards 
the end of that year. 
Sir Alexander, during his connection with 
ENGINEERING, compiled a number of books, of which 
The Evolution of the Parsons’ Steam Turbine is 


public street lighting of Launceston, while, in addition, 


plant in mines and factories. In 1900, he was trans- 


perhaps best known. Others were Two Centuries ferred to London, where he became manager of the 
outside department of the same firm. This position 
he held for two years, proceeding to South Africa in 1902 
to take charge of Siemens affairs in that country, until 
in 1906 he was appointed works manager of the 
factory of Messrs. Siemens Brothers Dynamo Works, at 


of Shipbuilding, which dealt with the history of 
Scott’s Shipbuilding and Engineering Company, of 
Greenock, and accounts of the Fairfield Works, 
the Parkhead Forge, Фе. Much of the matter of 
many of these books appeared, in the first instance, 
ш our columns. Не was also associated with 
Brassey's Naval and Shipping Annual, and at the 
time of his death was, we believe, the chief pro- 
prietor. Не was elected Member of Parliament 
for the Gravesend Division in 1918, and served on the 
Select Committee on Telephones and on other com- 
mittees, He, however, lost his seat at a subsequent 
election, He was knighted in 1922. Born at 
Dumbarton in February, 1864, he was 64 years of 
age at the time of his death. 


Stafford. 
In 1909, he was offered the managership of Messrs. 


four years in this post, he resigned to start a consulting 
practice in London and to act as the re repre- 
sentative of Messrs. Noyes Brothers, of Melbourne and 
Sydney. During the war he held an appointment in 
the Ministry of Munitions and visited the United States 
to arrange for the supply of material from that 
country. 

At the conclusion of the war, he returned to consulting 
work, but his health unfortunately had already begun 
to show signs of breakdown, and his energies were 


p QUARRYING PLANT Ехнівіттом.-Тһе third 5 

0 2 Ў » , . 

: rrying plant, machinery and builders’ materials 

will be held in Stanley Park, Blackpool, from June 2 to 9 

next. The function is held in conjunction with the annual 

Conference of the Institute of ing. Further 
may be obtained from the secretary of the 


particulars serious operation, from the effects of which he sought to 
nstitute, 160, Edmund-street, Birmingham. 


recover by a voyage to South Africa. A second 


WE regret to record the death of Mr. Lee Murray, 
which occurred in London on March 27, at the age of 
63. Mr. Murray had had a wide experience in several 
branches of civil and electrical engineering work, and 
took a great interest in the difficult problem of 
improving the relations between employers and 
employed. He was one of the founders of the Industrial 


Melbourne, and subsequently was a member of the 
University in that city, graduating both as Master of 


Company, with headquarters in Melbourne. Тһе chief 
contract he carried out for this concern included the 
electrica! equipment of the Hobart Tramways and the 


he was responsible for the installation of a great deal of 


Bruce, Peebles апа Company, of Edinburgh, а position 
which for various reasons called for the exercise of 
much tact, energy апа diplomacy, and brought out the 
best of his powers of organisation апа control. After 


greatly reduced. He was also obliged to undergo а 
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. | е Бе 
operation was, however, necessary, and from this 
eror fully recovered. Мг. Lee Murray was в 
member of the Institutions of Civil, Mechanical and 


Electrica] Engineers. 


THE PARMOTOR ELECTRO- 
MAGNETIC RELAY. 


THE object of the relay devices, which are now во 
largely used in the various branches of electrical 
work, is to enable & small amount of energy received 
from а distant source to tap а local supply of 
energy which can be utilised to do further work of 
either an electrical or mechanical nature. The operating 
power in all these devices is electricity, but there is 
another class of apparatus in which the operating 

wer may, for instance, be mechanical or thermal, 
but in which electricity forms a convenient secondary 
means of translating and magnifying small quantities 
of energy, so that they can be used effectively to do 
further work. А slight movement of а bi-metallic 
strip in a thermostat, for instance, can be used to 
close the circuit of a relay coil, whereby a solenoid 
is energised and a valve opened or closed. 

An interesting modification of these principles is 
to be found in the Parmotor electromagnetic 
relay, which is manufactured by the Parmotor 
Relay Company, of 11, Blackfriars-street, Manchester. 
This device, which can be employed for a wide variety 
of uses, is illustrated in Fig. 1, but the method whereby 
it operates will be more easily understood if reference 
is made to the diagram reproduced in Fig. 2. In 
this diagram, A is an electromagnet, between the poles 
of which is a rotating armature B. One end of the 
magnet windings is connected to the negative side 
of the suppply mains, while the other end is connected 
to the central point C of the armature winding. The 
two ends of the armature winding are connected to 
the segments of a two-part commutator E and Ei, 
with which the brushes F and F, make contact 
ultimately as the armature rotates in such a way 
that when the brush F is in contact with the segment E 
the brush Е, is clear of the segment E,. The brushes 
are connected to the contacts G and G,, respectively, 
on a controlling device, such as а thermostat, 
diaphragm or clock. This controlling device must 
have а movement of not less than 0-003 in., and is 
connected, as shown on the diagram, to the positive 
main of the source of supply. Both sets of contacts 
of the operating mechanism are, therefore, on the 
positive side of the supply system. 

If, for the sake of example, G and G, are assumed 
to be the contacts of a thermostatic device, and H is 
the moving tongue, an increase of temperature will 
bring the tongue H over to, say, contact G, во that 
current flows through the brush F, the commutator 
segment Е, the right-hand portion of the armature 
winding, and the field coil. The result is that the 
armature rotates through 90 deg., and in so doing 
breaks the connection between Е and Е and makes соп. 
nection between E, and F,, thus setting the relay for 
the reverse operation. At the same time, the move- 
ment of the armature closes an operating circuit through 
a drum switch and thus controls the performance 
of the main apparatus. As the temperature falls 
as а consequence of this adjustment, the tongue H 
moves over until contact is broken between E and F 
and made between E, and F,, so that the armature 
is rotated through 90 deg. back to its original position. 

We understand that the relay is capable of dealing 
with а current of 15 amperes at from 200 volts to 
250 volts, and that its current consumption is 
0:2 ampere at that voltage. Actually the armature 
is in action and current being consumed for only 
about one-thirtieth of a second, so that there is no 
loas of energy when the device is not in use. It will 
be gathered from the above description that the 
circuit is only made and not broken at the operating 
contacts. Break, in fact, occurs on the commutator, 
where the surfaces are ample and a magnetic blow-out 
is provided. Owing to the movement of the tongue 
which is necessary to operate the relay being во small, 
adjustment is simple and the action can be made 
positive and accurate. 


THE INSTITUTION оғ MINING AND METALLURGY.— 
The gold medal of the Institution of Mining and 
Metallurgy has been awarded to Sir Alfred Mond, М.Р., 
in recognition of his scientific and industrial services 
in the development of the mineral resources and 
metallurgical industries of the British Empire. The 
medal will be presented to Sir Alfred at the annual 
general meeting of the Institution, to be held at 
Burlington House on May 17 next. The Council also 
announce that an invitation has been accepted from 
the Cornish Institute of Engineers and four other 
representative Cornish associations, to hold a meeting 
in Cornwall during the week commencing May 21. 
The programme is, at present, being drawn up and 
will be issued shortly. | 
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7,000-B.H.P. MARINE DIESEL ENGINE. 


CONSIDERABLE interest їз being taken at the present 
time in the relative merits of single- and double-acting 
Diesel engines for marine propulsion, and while it 
can hardly be said that а controversy exists, there 
is nevertheless а sharp difference in opinion between 
the protagonists of the two types. It is an open 
secret that exceptionally high-powered Diesel-engined 
vessels are under contemplation by some of the leading 
shipping companies, and while the double-acting 
engine admittedly lends itaelf to higher outputs 
as an individual unit, it is an open question whether 
powers greatly in excess of those at present achieved 
cannot best be obtained by coupling two or more 
single-acting units of moderate size to the same 
shaft. Some of the single-acting engines have proved 
exceedingly reliable over relatively long periods in 
actual service, and such engines can now be installed 
with practically the same confidence as would be 
felt in the case of steam reciprocating engines ог 
turbines. With two-stroke engines in particular, this 
satisfactory position is due, in no small measure, to 
the work of Messrs. Sulzer Brothers, of Winterthür. 
We have described engines made by this firm from 
time to time in our columns, and it will be recalled 
that these engines are of quite exceptional simplicity, 
я factor which has undoubtedly contributed very largely 
to their excellent record. Тһе confidence with which 
Sulzer engines are regarded is demonstrated by the 
fact that, up to the end of 1926, engines totalling over 
2,000,000 b.h.p. had been constructed, of which some 
1,450,000 h.p. were of the four-stroke-cycle type. 

Up to the end of 1927, the largest Sulzer marine 
engine of the two-stroke type in actual service, so far 
ав we are aware, was of 5,000 brake horse-power, but in 
Figs. 1 to 5, on this and the opposite pages, and on 
page 416, we illustrate an engine of 7,000 brake horse- 
power, built to the order of the Stoomvaart Maatschappij 
Nederland. This engine, which has just successfully 
completed its trinls in the makers' works, is one of 
four which are to be fitted to fast single-screw motor 
cargo boats for the company's regular service be- 
tween Holland and the East Indies. It is interesting 
to recall that the same company аге owners of the 
Bintang, built three years ago, and equipped with 
а single-acting, two-stroke Sulzer engine of 3,600 
shaft horse-power. This vessel, which at the time 
of its construction was the largest and fastest 
single-screw motor ship in the world, has given 
continuous and reliable service, and has no doubt 
influenced the owners in their decision to equip the 
latest vessels with similar engines of higher power. 
The new vessels are to be 490 ft. long between perpen- 
diculars, 61 ft. in moulded breadth, 28 ft. in draught, 
and of 17,450 tons displacement. Both the main engines 
and the auxiliaries are being built at Messrs. Sulzer's 
works at Winterthur, and a number of the auxiliaries 
have already been delivered. 

The main engine does not embody any radical 
departures from the firm’s standard practice, although 
a number of improvements and refinements have 
been made in various details. Amongst the dis- 
tinguishing features are the method of scavenging 
and charging through a double row of ports in the 
cylinder liner, the upper ports, communicating with 
the scavenge-air receiver, being fitted with automatic 
valves, which can be clearly seen to the right of 
Fig. 3. The scavenge air is admitted through these 
ports when the exhaust pressure has fallen below 
that of the air in the receiver. On the compression 
stroke, the air ports remain open for a short period 
after the exhaust ports are covered, a slight super- 
charge being thus effected. Another outstanding 
feature of the engine is that the cylinder head is 
perfectly symmetrical, with only one opening in the 
centre for the combined fuel and starting valve. 

As will be clear from Figs. 1 and 5, the engine 
illustrated has eight cylinders, with the injection-air 
compressors carried on the same bedplate. The 
cylinder bore is 820 mm. (2 ft. 85^ in.), and the piston 
stroke 1,440 mm. (4 ft. 8$ in.). The running speed 
is 100 r.p.m. and the engine actually develops 7,040 
brake horse-power at this speed. It will be seen 
from а comparison of Figs. 3 and 5 with the 
corresponding figures in the description of a Sulzer 
engine built in 1922, given on page 169 of vol. cxiv 
of ENGINEERING, that the construction of the bed- 
plate and crank case follows earlier designs. | The 
resulting form of construction is exceedingly rigid, 
and the almost complete absence of vibration under 
full load was very noticeable when we were privileged 
to see the engine on test. It may be pointed out in 
this connection, that the cylinders are mounted 
directly on the crank case, the usual separate distance 
piece being omitted. The main crankshaft is in two 
parts of four throws each, with a two-throw extension 
for the injection-air compressor. The compressor 
cranks are set at 180 deg., thus eliminating primary 
unbalanced inertia forces. The connecting rods are 
of relatively larger size than those of earlier designs, 


Fic. 1. 


and follow usual marine practice, as shown іп 
Figs. 3 and 5. The bearings are white-metal lined. 
The crosshead bearings have also been increased in 
size in relation to earlier engines, with a corresponding 
reduction in bearing pressure. The thrust bearing, 
which is of the single-collar type, is rigidly connected 
to the engine bedplate, so that its alignment with 
the crankshaft cannot be affected by any movement 
occurring in the ship’s hull. The flywheel is fitted 
behind the thrust bearing. 

The vertical shaft, through which the drive is taken 
to the overhead camshaft and governor, is driven from 
the centre of the crankshaft through spur and bevel 
gearing, the drive for the camshaft at the top being 
through skew gears. The mechanism for operating 
the fuel and starting-air valves, shown in Fig. 3, 
was fully described in our account of a Sulzer engine 
already referred to, во that it is unnecessary to repeat 
the description. The pistons are water-cooled, the prin- 
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7,000-B. H.P. MARINE DIESEL ENGINE. 


CONSTRUCTED BY MESSRS. SULZER BROTHERS, ENGINEERS, 


WINTERTHÜR. 


ENGINE UNDER CONSTRUCTION. 


Ета. 2. MANŒUVRING GEAR. 


ciple of jet-injection, which has recently been developed 
for Sulzer engines, being employed in place of the 
older telescopic-pipe arrangement. Details. of the 
new system were given on page 71 of our issue for 
January 20 last, in connection with the Schelde-Sulzer 
engines for the Sibajak, built for the Koninklijke Maats- 
chappij de Schelde Company. It may be 

that there is a fixed mouthpiece mounted on the bracket 
in which the lower telescopic pipe 18 carried. The 
water is projected from this mouthpiece 1n the form 
of а jet, which is directed into a divergent nozzle | 
the bottom of the moving pipe. Тһе usual centra 
jet pipe, which occasionally got out of line and Jed to 
rapid wear, is thus omitted. А modification to the 
arrangement previously described has been made ш 
the engine under discussion. 16 will be seen from 
Fig. 3 that the upper sliding pipe is ball-mounted in 
the piston, and that it passes through scraper TIDE* 
where it enters the lower fixed pipe. These rings 
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this way, while 
that scraped off 
the outside of the 
pipe by the rings 
was at. most a 
mere dribble and 
has often entirely 
ceased. 

The injection- 
air compressor, as 
shown in Fig. 4, 
is subdivided into 
two three - stage 
cylinders and is 
double - acting 
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serve to throw off surplus oil from the outside of the 
ај on the descent of the latter, while on the ascent, 
di 7 water which is projected past the outside of the 
м rgent nozzle at the base of the moving pipe is 
Taped off by the rings. This water does not fall 
е the main jet pipe, but is directed into an 
сале г space between this pipe and an outer pipe 
is ке with it. From the bottom of this space, it 
hen ied to а separate outlet in the observation box 
cte on the side of the crank case. This box also 
Шош the orifices through which water falling back 
тош the jet passes, апа it was noticeable, on 

» that only a small volume of water is returned іп 


о \ o c 
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for the low-pres- 
sure stages. The 
arrangement of 
the valves апа 
coolers is clear 
from the figure, 
24 . and it will also be 
seen that there is 
а distance piece 
between the cylinder and crank case, and that а cross- 
head is employed. The valvea are of the plate type, 
and are readily accessible for adjustments, cleaning, or 
renewal. There is а safety valve between each stage. 
The fuel pumps are driven from the compressor cross- 
head, as shown in Fig. 4, and are to the left of the 
service platform, of which a photograph is reproduced 
in Fig. 2. The reversing gear and starting controls 
can be seen to the right in this figure. 

Turning now to the auxiliaries, the scavenge air is 
provided by a turbo blower of the single-stage type, 
with air entry on both sides of the impeller. The 
blower is provided with two electric motors, in accor- 
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dance with Lioyds’ regulations. The three unite are 
mounted in line with the blower in the centre, and 
either mctor can be coupled up by means of a clutch, 
the other serving as а standby. Тһе blower is capable 
of delivering 500 cub. ft. of free air per second when 
runniug at 2,450 r.p.m. . 

The auxiliary compressor, which has a delivery of 
490 cub. ft. of free air per minute at a pressure of 
925 Ib. per square inch, is of the four-cylinder type, 
each cylinder embodying three stages. It is driven 
by a 220 b.h.p., four-cylinder, airless-injection engine, 
of the type introduced by Messrs. Sulzer about 
four years ago. These engines are fitted with a two- 
part combustion chamber, and are of the crosshead type. 
The space below the working piston is completely 
separated from the crank case, and serves as а goa venge- 
air pump. 16 is impossible for arty cylinder oil to 
find its way into the crank case, or for lubricating oil 
to be thrown up by tbe cranks on to the pistons. Ав 
а result, the lubricating-oil consumption is very low. 
The cylinder bore is 300 mm. (11 in.) and the 
piston stroke is 400 mm. (162 іп.). The engine develops 
its rated power at 320 r.p.m., and is direct-coupled to 
the compressor. All parts of the engine are of simple 
but robust construction, and the mean indicated pressure 
is very moderate, so that the engines have & good 
overload capacity and are very reliable in service. 

Among the remaining а units, the most 
important are the lighting sets, the combined gear- 
wheel pumps for bearing and orosshead-pin lubrication, 
and the combined centrifugal pumps for cylinder and 
piston cooling. There are three lighting sets, each 
consisting of four-cylinder, two-stroke Sulzer Diesel 
engines, direct-coupled to 220-volt generators. The 
cylinder bore of the engines 18 340 mm. (134 ш.), the 
piston stroke 540 mm. (21% in.) and each engine 
develops 360 brake horse-power at 180 r.p.m. 
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THE LANCASHIRE COALFIELD. 


In connection with the physical and chemical survey 
of the national coal resources, which is being conducted 
by the Fuel Research Division of the Department of 
Scientific and Industrial Research, a further report 
has just been published, dealing with the Wigan four- 
foot seam of the Lancashire coalfield.* Partly under 
its own name and partly under various local names, the 
seam is traced over most of the South Lancashire 
coalfield, and is already worked by several collieries 
for the production mainly of house and gas coal. 
The present report is the result of an examination of 
sections, taken through the seam at eight districts, 
and of the run of mine products obtained at two 
others. The methods employed have been substan- 
tially the same as those used in previous reports, which, 
on various occasions, have been described in these 
columns. Their effect is to confirm the reputation of 
the seam as a valuable asset of the Lancashire coalfield. 
In three districts, laboratory testa were made to deter- 
mine the effect likely to be produced by washing. Such 
tests have the advantage of giving, at a small cost, an 
approximate figure for the best results that can be 
expected of the process on а large scale. The methods 
used were a float-and-sink test and a froth-flotation 
test. In the former test the coal, after having been 
crushed, was suspended in liquid of 1-35 and 1-60 
specific gravity, apparently calcium chloride solutions. 
Two froths were used for the second test, the first 
obtained by adding, to the water, 8 lb. of sodium silicate 
per ton of coal, and the second froth by adding, to this 
solution, 0:36 Ib. of сгево and 0:51 Ib. of paraffin. 
This test was sufficient to show, on a sample from the 
Atherton district, that the material contained (at least 
in the fineness down to all on a - in. mesh, to which it 
was ground) about one-third of coal with а specific 
gravity lying between that of the two liquids. The froth 
flotation method, though slightly more efficient than 
the float-and-sink in removing ash, gave а poor recovery 
of clean coal, and it was inferred from these results that 
it would not be possible, by washing, to obtain a high 

ield of coal of low ash content. In the Leigh district, 
on the other hand, the laboratory results on washing 
were much more encouraging. In the float-and-sink 
test, conducted on these, the material was crushed and 
sieved into five grades from $ in. to below zy in. 
It gave a high recovery of clean coal, and in all grades 
reduced the ash to well below 3 per cent., though, in 
the finest grades, the original ash was between 8 per 
cent. and 9 per cent. Тһе proportions of the several 
grades are not stated, but the reduction of ash in all 
grades is good and in the fines remarkably so, so that 
&s & whole these tests seem to indicate, as the Report 
remarks, that the material is very amenable to wash- 
ing. A bulk sample of some 34 tons of material from 
the Garswood district, obtained by screening the 
regular product of a colliery through a 2440. mesh 
round-hole sieve, was graded in six finenesses, the 
coarsest (containing about two-thirds of the sample) 
being from 2j in to } in., and the fines below & in. 
A float-and-sink test, with calcium chloride solution 
of specific gravity 1-35, reduced the ash of the fines from 
23.1 per cent. in the original coal to 6-1 per cent. іп 
the floating part, which was about 4 of the sample. Іп 
the remaining grades, however, which gave recoveries of 
clean coal of from 90 per cent. to 80 per cent., the ash 
was reduced uniformly to about 2:2 per cent., though, 
in the original coal, it ran from 2-8 per cent. for the 
coarsest grade to 10 per cent. or 11 per cent. for the 
finest. The three grades below j-in. size were also 
tested by the froth-flotation process, but with a less 
satisfactory result, which was attributed to the fact 
that the froth was too dilute and voluminous. 


Tug INSTITUTION ок WATER  ENGINEERS.— The 
thirty-third summer general meeting of the Institution 
of Water Engineers will be held at Torquay from 
June 12 to 15 next. Тһе whole of the first day will 
be devoted to a visit to Н.М. Dockyard, Devonport. 
The business meetings will be held in the Reception 
Room. Town Hall, Torquay, on the mornings of 
June 13 and 15, commencing at 10 a.m. each day. 


The incoming president, Mr. 5. С. Chapman, will 
deliver his presidential address, and the following 


papers will be read and discussed: —“ The Torquay 
Waterworks,” by Мг. В. V. Toms; “ Average and 
Extreme Seasonal Rainfall over the British Isles,” 
by Dr. J. Glasspoole: The Water Supply of Lourengo 
Marques, Portuguese East Africa," by Mr. К. Н. Кох; 
and “ Water Supplies as Future Sources of Power," 
by Messrs. В. Е. Legget and А. L. Lyon. The remainder 
of the time will be spent in visits to waterworks and 
places of interest in the vicinity. Members are requested 
to send in their applications for tickets, «е., to the 
Secretary of the Institution, Parliament Mansions, 
Westminster, London, S. W. I, not later than May 7 
next. 


ce ааьан 


• Department of Scientific and Industrial Research. 
Fuel Research: Physical and Chemical Survey of the 
National Coal Resources No. 10. Н.М. Stationery 
Office. [32. net.) 


Proceedings of 


Journal o 


BOOKS RECEIVED. 


United States Geological Survey. Bulletin No. 795-F. 
The Gilbert District, Nevada. By Н. С. FERGUSON. 
{Price 5 cents.) Water-Supply Paper No. 596-Е. 

Tests on Physical Properties of Water 

Bearing Materials. By N. D. Stearns. Professional 

Paper No. 141. Upper Triassic Marine Invertebrate 

Faunas of North America. Ву J. P. бмгтн. [Price 

as ~ dols.) Washington: Government Printing 
ce. 

The Principles о) Thermodynamics. By GEORGE BIRT- 
wISTLE. Second edition. Cambridge: University 
Press, [Price 7s. ба. net.] 


B.O.T. Orals and Marine Engineering Knowledge. Steam 


and Oil. By W. С. Масбіввоч. Glasgow: James 

Munro and Company, Limited. [Price 308. net.] 
Werkstoff und Bauvorachriften fur Landdampfkessel nebst 

Erlauterungen. Berlin: Beuth-Verlag. 


Der Lauf von Eisenbahnfahrzeugen durch Gleiskrümm- 


ungen. Ву J. Танк. Berlin: Verlag der Verkehrs- 
wissenschaftlichen Lehrmittelgesellschaft, m.b.H. 


Elektrochemie und ihre Physikalische-Chemtschen Grund- 


lagen. IV. Elektrolyse. Ву Dr. Нетмвлсн DANNEEL. 
Berlin and Leipzig: Walter de Gruyter and Com. 
pany. (Price 1:50 marks. } 

United States Bureau of Standards. Scientific Papers 
No. 564, Absolute Measurement of Capacitance by 
Mazwell's Method. Ву Н. L. Curtis and C. Moon. 
[Price 15 cents.) No. 565. Thermal Expansion of 
Beryllium and Aluminium- Beryllium Alloys. Р. 
Hipvert and W. T. SWEEN EV. [Price 10 cente.) 
Technologie Papers No. 358. Air Hardening Rivet 
Steels, By H. К. Herscuman. [Price 15 cents. 
Washington: Government Printing Office. 

(вв University ој Durham Philosophical 

Society. 1926-1927. Vol. VII. Part 4. Durham: 

University of Durham Philosophical Society. [Price 

58. to non-members.] 

the Iron and Steel Institute. Vol. CXVI. 
1927. Edited by Сковек C. LLOYD. London: Offices 
of the Institute. 

United States Coast and Geodetic Survey. Special Publica- 
tion No. 137. Manual of First-Order Traverse By 
C. М. Durem and W. D. SuTcLIFF. [Price 30 cents.) 
Washington : Government Printing Office. 


Transactions of the American Institute of Mining and 


Metallurgi Engineers. Vol. LXXV. New York: 


Offices of the Institute. 


Smithsonian Institution. United States National Museum. 


Report on the Progress and Condition of the United 
States National Museum for the Year ended June. 
30, 1927. [Price 25 cents.) Washington: Govern- 
ment Printing Office. 

Dighe. By Inc. Еттовк 8сімемі. Milan: Ulrico 
Hoepli. [Price, Lire 60.) 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel. While many sections show little 
change, the position does not lack encouraging features. 
Orders for steel products are being booked more regularly. 
Inquiries, too, are in circulation from many parts of the 
world. The upward trend of Continental and American 
ateel prices is reflected in the increasing amount of work 
that is arriving in this country. Output at local works 
is assuming bigger dimensions. Substantial orders have 
been received from abroad for axles, tyres, springs, 
buffers, and other railway rolling stock. A firm operating 
outside Sheffield, but having a strong local connection, 
has received a contract from the South African Railway 
Administration for 100 drop-sided bogie wagons of 80,000- 
Ib, capacity each. Activity in shipbuilding is only of a 
moderate character. An order from the Bombay Port 
Trust for а caisson for the communication passage between 
Princes and Victoria Docks, Bombay, has been placed 
with a big undertaking having extensive works in Sheffield. 
The machinery trades are patchy. Electrical equipment 
continues to make progress. Makers of mining plant 
are still acutely affected by the unsatisfactory conditions 
obtaining in the coal trade. The demand for machinery 
and appliances from the gold, silver, tin, lead, and other 
mining industries abroad is only moderate. Despite 
tariff barriers, works producing automobile steel and parts 
are doing a substantial amount of business with overseas 
customers. Тһе Midlands are also taking an increasing 
tonnage. Тһе replacing of old equipment with more 
modern coke ovens and by-product plant is resulting in 
a good market for bars, sections, and plates. Tramcar, 
'bus, and railway furnishings are active lines. Engineers’ 
tools аге in fairly good request, and good business is 
being done in electrical, automobile and agricultural 
appliances. Mining implements are depressed, but 
builders’ plant shows improvement. 


South Yorkshire Coal Trade.—The introduction of the 
Coal Marketing Scheme has made the future somewhat 
obscure. Both users and merchants are adopting а 
* маЙ-ап4-зее " policy. With steel production on the 
up-grade, а larger tonnage of industrial fuel is going into 
consumption. Тһе demand, however, is still below пог- 
mal, with output well in excess of requiremente. The call 
for house coal shows no appreciable improvement. The 
coke market is much better placed. Blast-furnace 
varieties are moving more freely, while foundry and fur- 
nace sorta are stronger, both on home and export account. 
Gas соКев continue firm. Quotations: Best branch 
handpicked, 278. 6d. to 29s, 6d.; Derbyshire best 
brights, 204. 6d. to 214. 6d.; best house, 198. to 
20s. ба. ; screened house, 16s. to 17s. 6d. ; screened nuts, 
158. to 168. ; Yorkshire hards, 148. 6d. to 15s 6d.; Derby- 
shire hards, 142. to 15s, ба. ; rough slacks, 84. 6d. to да. 64.; 
nutty slacks, бг. to 75. ; smalls, Зв. to 48. 6d. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The tone of the market 
continues quite cheerful and, delivery demands apart, 
running contracts are heavier than the limited output 
can cope with. Stocks are consequently decreasing. 
New business is not heavy, but expansion of market 
operations is expected after the Easter holidays. Export 


demand remains on a very limited scale, and does not 


promise to improve materially, but continuation of 
steady home business and trade with Scotland is looked 
for. No. 1 Cleveland pig is 688. 64.; Хо. 3 g. m. b., 
665, ; No. 4 foundry, 65s.; and No. 4 forge, 648. 64. 


Hematite.—While conditions іп the East Coast hema- 
tite branch are still very unsatisfactory, production being 
excessive and quotations unremunerative, a better 
feeling is noticeable. There is rather more doing, both 
with home customers and with Continental firms, and 
prices, though they still vary a good deal, tend upward. 
Recognised market quotations remain on the basis of 
70s. for mixed numbers, though certain makes are 
obtainable at а lower level, but, on the other hand, there 
are brands that command higher terms. 


Foreign Ore.-—Though there is little doing in foreign 
ore, sellers take a very firm stand in view of possible 


shortage. Up to 22s. 6d. c.i.f. Tees is asked for best rubio. 


Blast-furnace Coke.—Durham blast-furnace coke is in 
only moderate request, &nd with supply ample, good 
average qualities are on sale at 188. delivered here. 


Manufactured Iron and Steel.—Quotations for manu- 
factured iron and steel sre unaltered, but while some 
departments are well placed ая regards contracta others 
need orders. Common iron bars аге 101. ба. ; best bars, 
101. 108, ; double best bars, 101. 158.; treble best bars, 
1H.; iron rivets, III. 5«; packing (parallel), 71. 10s. ; 
packing (tapered), 10:.; steel billets (soft), бі. 15а.; 
steel billets (medium), 77. 2s. 6d.; steel billets (hard), 
7l. 128. ва. ; steel ship plates, 81. 78. 6d, ; steel angles, 
71. 178. ба. ; steel joists, 7i. 178. 6d. ; heavy sections of 
steel rails, 87. 108.; and galvanised corrugated sheets 
(No. 24 gauge, in bundles), 131. 5s. 

Imports of Iron and Steel.—The reduction in use of 
imported iron and steel in this country is emphasised 
by comparing returns issued by the Tees Conservancy 
Commission showing imports of iron and steel to tho 
Tees from Holland, Belgium, France, Norway, Sweden, 
Finland, Germany, and coastwise, for five months ending 
March 31 last, with the figures for the same months a 
year ago and for the corresponding pre-war period of 
1913-14. Рір-ігоп unloaded to the end of last month 
amounted to 4,071 tons, as compared with 66,303 tons 
в year ago, and only 54 tons in the pre-war period ; 
crude sheet bars, billets, blooms and ela be, unshipped to 
the end of last month, reached 67, 200 tons, as compared 
with 87,682 tons a year ago and 19, 970 tons in the pre. 
war period; and bars, plates, angles, rails, sheets and 
joists imported to the end of last month totalled 17.745 
tons, as compared with 25,318 tons a year ago, and 
11,242 tons in the pre-war period. 


Shipments of Iron and Steel.—Shipments of iron and 
steel from the Tees during March totalled 82,575 tons, 
comprising 20,318 tons of pig iron, 2,777 tons of manu- 
factured iron, and 59,480 tons of steel Ав usual, 
Scotland was the largest purchaser of pig iron, accepting 
7,272 tons. India was the heaviest buyer of both 
manufactured iron and steel, taking 533 tons of the 
former and 10,716 tons of the latter. Other principal 
customers for steel were Argentina, 8,507 tons; Portu- 
guese West Africa, 6,280 tons ; New Zealand, 4,045 tons : 
and Nigeria, 2,999 tons. 


TENDERS.—The Department of Overseas Trade, 35, 
Old Queen-street, London, S. W. l, have received from 
Bogota a copy of certain tenders relating to offers for 
the supply of steel bridges to the National Ministry of 
Publie Works, Colombia. Further particulars may bo 
obtained from the Department at the above address; 
reference number A.X. 6123 should be quoted. 


INSTITUTION OF MECHANICAL ENGINEERS: ERBATA. — 
Our attention has been drawn to the fact that in the 
remarks of Mr. F. Carnegie at the discussion of Captain 
Beames’ paper on the Reorganisation of Crewe Loco, 
motive Works,” in the comparison made, it should 
have been stated that ball bearings were justified m 
new work although “ they cost about twice as much 85 
plain bearings." Further, in Colonel Е. Kitson Clark's 
remarks it should have been stated that he had adopted 
the principle of roof heating, and not floor heating 
as reported on page 359 ante. 


Тнк Lare Мн. В. J. S. INsELL.—We regret to ы 
the death, on March 25 last, at Torquay, of Mr. J. 5 
Insell, late signal and telegraph engineer, Great no 
Railway Company. Mr. Insell joined the signal depart 
ment of the Great Western Railway at Reading т 
1881 and became chief draughtsman in 1893. He ee 
to the rank of assistant signal engineer in 1900 ; ans: 
three: years later, was promoted to the position. үз 
assistant signal and telegraph engineer, which & елей 
ment he continued to hold until ће gucceeded the An 
Mr. A. T. Blackall as signal and telegraph engineer ers 
1923. Мг. Insell was one of the foundation mem 
of the Institution of Railway Signal Engineers ae 
until 1926. occupied the position of treasurer. an 
was elected vice-president in 1922 and шә the 
1923. Mr. Insell was intimately connected wit us 
late Mr. Blackall in many signalli developmen o 
recent years, including the ве. erriera system 
route-lever signalling. 
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NOTES FROM THE SOUTH-WEST. 
Савртту, Wednesday. 


The Coal Trade.—Unsettling conditions have been 
created in the Welsh coal trade following upon colliery 
salesmen of Monmouthshire large coals having put up 
their prices 3d. to 64, per ton, as a result of the meeting 
of colliery representatives to elect the executive com- 
mittee of the South Wales Coal Marketing Association, 
expreesing the opinion that the prices, at which Mon- 
mouthshire large coals were being sold, were relatively 
low. In consequence of this, it was informally oed 
to advance prices to the basis of 17s. За. for Black Veins, 
164. gd. for Western Valleys, and 165. 34. for Eastern 
Valleys, with 6d. extra for Cardiff shipment. Sub. 
sequently, а meeting of the executive committee was 
held, when it was hoped that the full schedule of minimum 
prices would be adopted, but the meeting ended without 
anything definite being decided. Following this, sellers 
of Monmouthshire lerge coal, while maintaining the 
quoted figures for N Los 0 loading, dropped their prices 
in some cases for Carditf shipment, and in some instances 
were prepared to accept the same figures for loading 
at either port. Another meeting of tbe executive was 
held, but there was still no decision respecting prices 
for other classes of coal, and the next meeting of the 
executive will be held on Thursday after the holidays. 
In the meantime, disquieting rumours have been in 
circulation regarding the stabilisation scheme. Іп some 
quarters, it is stated that the contribution of 3d. per ton 
on output to & pool, and the penalty of 2s. per ton for 
selling below minimum prices has been dropped, while 
it is also stated that there is ап endeavour to put some 
consumers outside the scheme, во as to enable exporters 
to retain certain old customers. What will happen in 
tlie future, however, remains to be seen. In the mean- 
time, the position is one of confusion, and as & result 
business is being held in check as prospective buyers 
are awaiting developments. Of course, some coal is being 
sold at the higher figures, as merchants who have already 
sold for shipment &head &nd had not covered, are com- 
pelled to pay the new figures, but, where practicable, 
shippers are waiting events. For the moment, best 
Admiralty large is a steady market at 198. 34. to 198. 9d., 
some classes being difficult to procure, with best seconds 
from 188, 6d. to 19s., and ordinaries from 178. 34. to 188. 
The best bunker smalls remain steady at 124. 6d. to 13s., 
but other classes are erratic from 104. 6d. up. 


Cardiff Shipping.—Members of the Cardiff District 
Committee of the Shipping Federation, Limited, control 
305 vessels, totalling 1,046,000 gross tons, which repre- 
sents а reduction of 11 vessels and 19,000 tons compared 
with а year ago. This reduction was due to the policy 
of modernising fleeta adopted by the leading owners 
who sold а considerable number of the older vessels, 
and placed orders for new vessels, some of which have 
not yet been delivered. Messrs. Foster, Наш and Read, 
of the Hain Steamship Company, Limited, retains the 
premier position with 42 vessels of 198,467 gross tons, 
and is followed by Messrs. Sir W. R. Smith and Sons, 
Limited, with 33 vessels of 168,388 tons, Messrs. Evan 
Thomas, Radcliffe and Company with 12 vessels of 62,107 
tons, and Lord Glanely with 13 vessels of 56,800 tons. 


Ввгивн Рворосттом оғ Pia IRON AND STEEL.— 
According to the monthly report published by the National 
Federation of Iron and Steel Manufacturers, Caxton 
House (East), Tothill-street, London, S.W.1, the number 
of blast furnaces in operation at the end of February 
waa the same ав that at the епа of January, namely, 148. 
The production of pig iron, during February, amounted 
to 650,800 tons, compared with 560,500 tons during 
January, and 571,100 tons during February, 1927. Тһе 
output of steel ingots and castings, during February, 
totalled 764,400 tons, compared with 626,200 tons, during 
January, and 826,800 tons, during February, 1927. 


THE NATIONAL. РнузтсАлт, LABORATORY.—The Report 
for the year 1927, а volume of 264 pages, consists, as 
ү of the report of the Executive Committee, 

rawn up by their Chairman, Sir Richard Glazebrook, 
^ statement of the work proposed for the year 1928-29, 
summaries of tests made, list of papers published by the 
à boratory or presented by meinbers of the staff to 
Various societies and 5 а complete list of Ше 
а of the staff, dated December, 1927, and 
anes reports of the work done in the departments. 
E SE reporte take up the bulk of the volume. Аз 
8 the Physics Building, the Committee are able to 
ыы е that Provision for commencement of the 
SH will be included in the estimates for the coming 
5 s m installation of the million-volt transformers 
А у e Pugh-Voltage Building is soon to be completed. 
: 'ariable-density wind tunnel is to be added to the 

PROBE of the Aerodynamics Department. Тһе 
in SHEET 18 assisting the Commonwealth of Australia 
Che. lishing standards, and has supplied the Electro- 
M 115 Laboratory of Tokyo with a primary standard 
di ets ual inductance. The value of gravity at Тед- 
алга в being redetermined. Тһе equipment for 
ре in wave-lengths of light аз primary 
a bes В almost complete, and considerable progress 
The n нт іп numerous international comparisons. 
what umbers of commercial tests have fallen off some- 
the in several departments, but have increased in 
геввар n ыш Department, and the demand for 
shall N continues everywhere to increase, We 
Со rn н later with the activities of the departments. 
HM е the Report for 1927, which is published by 
and Tce ffice for the Department of Scientific 

я trist Research, may be obtained at Adastral 

іне, Kingsway W.C.2, price 7s, ба. net. 
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МОТЕЅ ЕКОМ ТНЕ МОКТН. 
Grascow, Wednesday. 


Scottish Steel Trade.—No change of any npte Наз 
taken place in the steel trade of Scotland over the week, 
апа most producers are in great need of specifications. 
Consumers, on the other hand, are ordering sparingly 
and, despite everything, are unwilling to book for 
forward delivery. Only at & few of the works is there 
any accumulation of orders, and, at the majority, business 
is being carried on in a hand-to-mouth fashion, Тһе good 
shipbuilding returns of the past quarter show that there 
has been quite a satisfactory tonnage of steel consumed, 
but the prospects from that direction are not now so 
гову because of the dearth of new shipbuilding contracte 
during recent months. In the black-sheet works, business 
is quiet and bookings &re not of much moment. Heavy 
gauges are in poor request, and galvanised sorts are ulso 
moving slowly at the moment. Prices are without 
change and are as under: — Boiler plates, 101. 104. per 
ton; ship plates, 8“. 78. 64. per ton; sections, 71. 174. 64. 
per ton: sheets, $ in., 81. 128. 64. per ton; and galvanised 
corrugated sheets, 24 g., 131. 78. ба. per ton, all delivered 
Glasgow stations. 

Malleable-Iron Trade.—A dull tone continues to be 
general in the West of Scotland malleable-iron trade, 
and orders sufficient to keep the works running &re very 
difficult to pick up. Foreign competition has а lot to do 
with the quietness in the bar iron and steel re-rolling 
branches. The current price of Crown bars is 
101. 58. рег ton, and of re-rolled steel bars is 71. 158. 
per ton, both for home delivery. Тһе export prices 
are 91. 15а. and 71, рег ton respectively. 

Scottish Pig-Iron Trade.—The Scottish pig-iron trade 
has not changed much of late, but the firmer prices 
have tended to a little more business being put through. 
The current output is still quite equal to all demands 
meantime. The following may be taken as the current 
market quotations :—Hematite, 748. per ton, delivered 
at the steel works; foundry iron No. 1, 768. per ton, 
and No. 3, 714. per ton, both on trucks at makers’ 


yards. 

Engineering Contract—An important engineering 
contract has been secured by Messrs. John G. Kincaid 
& Co., Greenock. It is to supply the machinery for the 
16,000-ton vessel being built by the Furness Shipbuilding 
Company, Haverton Hill, for the United Molasses Com- 
pany. The machinery will consist of two seta of Bur- 
meister and Wain-Harland and Wolff Diesel engines. 
This will be the sixth similar contract secured by Messrs. 
Kincaid for vessels for the same owners. 


Shipbuilding.—The shipbuilding returns for the past 


NOTICES OF MEETINGS. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, April 10, 
6.30 p.m., 85-88, The Minories, Tower НШ, Ё.1. “Тһе 
Practical Value of the Report of the Heat Engine and 
Boiler Trials Committee," by Mr. С. J. Wells. 


INSTITUTION оғ ENGINEERBS-IN-CHARGE.— Wednesday . 
April 11, 7.30 p.m., St. Bride Institute, Bride-lane, 
Fleet-street, E.C.4. “Modern Welding Processes, 
by Mr. E. F. Newall and Mr. W. E. Quine. 


INSTITUTION ог Ступ, ENGINEERS.—Birmingham and 
District Association: Thursday, April 12, 6 p.m., 
Birmingham Chamber of Commerce, New-street, Birm- 
ingham. “Тһе Sandfields Filters of the South Stafford- 
shire Waterworks Company," by Mr. К. A. Robertson. 


ROYAL AERONAUTICAL SocieTy.—Thursday, April 12, 
6.30 ps Royal Society of Arts, John-street, Adelphi, 
W.C.2. Lecture: “Тһе Variable-Pitch Airscrew," by 
Dr. Hele-Shaw and Mr. T. E. Beacham. | 


INsTTTUTE ок Метлія.--Гопіоп Local Section: 
Thursday, April 12, 7.30 p.m., Society of Motor Manu- 
facturers and 'Traders, Limited, 83, Pall Mall, S.W.1. 
Annual General Meeting. Alchemists in Art and 
Literature," by Mr. R. B. Pilcher. 


INsTITUTION OF STRUCTURAL ENGINEERS.— Thursday, 
April 12, 8 р.п., 10, Upper Belgrave-street, S.W.1. 
* Steel and Speed," by Mr. H. W. Corbett. 


.INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS. 
— East Midland District : Friday, April 13, and Saturday, 
April 14, Tower Pavilion Gardens, Skegness. Friday, 
April 13, 10.30 a.m. Opening of Town Planning Exhibi- 
tion. “ Rural Highways," by Mr. Е. Lake. 2 p.m. 
Various Visits. Saturday, April 14, 10 алп. “ Town 
Planning in Urban Areas," by Mr. У. A. Johnson. 
“ Regional Planning in Rural Areas," by Mr. J. 6. 
Woodisse. Address by Mr. G. L. Pepler. “ Develop - 
ment of Seaside Resorts,” by Mr. В. Н. Jenkins. 8 p.m. 
King's Hall, Scarborough Avenue, Skegness. Lecture: 
„Garden Cities and their Relation to Town Planning. 


by Mr. 8. C. Baggott. 

JUNIOR INSTITUTION оғ ENGINEERS.—-Friday, April 13, 
7.30 p.m., 39, Victoria-street, 5.У/.1.  ''Calculating 
Apparatus and Diagrams for Engineers," by Mr. A. P. 
Morris. 

INSTITUTION оғ ENGINEERING INSPECTION.—Friday, 
April 13, 7.30 p.m., Royal Society of Arte, John-street, 
Adelphi, W.C.2. “ Low-Temperature Carbonisation, 
by Mr. R. P. Wilson. 

INSTITUTE or British FOUNDRYMEN.—Lancashire 


Branch: Saturday, April 14, 4 p.m., College of Tech- 
“ Foundr 


month are as follow :— V Ж 
essels ons. А 

: nology, Sackville-street, Manchester. 
ae СУ do n Dh Мо 6 1255 Problem," by Мг. J. Hogg. “ Refractories,” by Mr. У. 
The Кон dv ти i5 1 3 Holland. At 7 p.m. Lancashire Branch-—Junior 
D MET + pa 380 Section Annual General Meeting. Some Observations 
The Peg iio И. on Metallurgical Practico in the U.S.A.” by Mr. C, F. 
02 Brereton, West Riding of Yorkshire Branch: Saturday, 
pope ы 23 48,019 — | April 14, 6 p.m., Technical College, Bradford. “ What 


has Science done for the Foundry?” by Mr. W. H. 


Poole. 

HULL ASSOCIATION оғ ENGINEERS,—Saturday, April 14, 
7.15 p.m., Municipal Technical College, Park-street, 
Hull. Rubber as a Shock Absorber,” by Mr. L. 


Rowland. 


The Clyde total brings up the output for the first 
quarter of the year to 41 vessels of 162,897 tons. This 
figure makes a new record for the first three months 
of any year, the previous best being for the same quarter 
of the year 1921, when the total was 62 vessels of 
149,841 tons. 

Scottish Pig - Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending Saturday last, March 31, amounted to 654 tons. 
Of that total, 605 tons went overseas and 49 tons coast - 
wise. For the corresponding week of last year the 
figures were 475 tons overseas and 9 tons coastwise, 
making 8 total shipment of 484 tons. 


Сохтваств.-Тһе Bedford Engineering Company have 
received an order for а 35-боп electric crane from 
the Bedford Corporation Electricity Works.-—Mesars. 
Vickers-Armstrongs, Limited, have secured an order 
from the Bombay Port Trust for а caisson for the com- 
munication passage between Princes and Victoria Docks, 
Bombay.—The Leeds Forge Company, Limited, have 
received an order from the South African Railway 
Administration for 100 drop-sided steel bogie wagons, 
each of 80,000 lb. capacity.—Orders have been placed with 
the British Thomson-Houston Company, Limited, Rugby, 
by the Metropolitan Electric Tramways Company, 


COLOMBIA AND ITS POSSIBILITIES.—Occupying an 
area of some 450,000 square miles, the Republic of 
Colombia lies south of Panama in the north-western 
corner of South America. Owing to the extreme varia- | 
tions in climatic conditions, the country offers immense | Limited, for 122 traction motors of 50 h.p. rating, and by 
scope for agricultural development, and while the mineral | the Dublin United Tramways Company, Limited, for 40 
wealth of Colombia has never been scientifically explored, | traction motors of 35 D rating. These are repeat 
the Republic is at the present time the largest exporter | orders, the Metropolitan Electric Tramways Company 
of gold and of platinum in South America. It is esti- | having ordered a total of 214 B.T.H. traction motors of 
mated that the oil deposits of Colombia extend over а | tho same type.—Messrs. Siemens Brothers and Company, 
total area of 34,000 square miles. Production as yet, | Limited, Woolwich, have received ап order to fit each of 
however, is in its infancy. Іп 1911, the value of exports, | the five new motor vessels, now building by Messrs. 
from Great Britain to Colombia, amounted to 1,167,0004., | Harland and Wolff, Ltd., Belfast, for Messrs. Н. 4 W. 
being greater by some 80,0001. than the value of United | Nelson, Limited, with a 1j-kw. wireless installation, in 
States exports for that year. In 1925, British exports | addition to а considerable amount of other electrical 
had risen to a value of 3,874,000/., while exports from | apparatus.—Amongst other orders for cast-iron pipes 
the United States were worth the much larger sum of | received recently by Messrs. The Staveley Coal and Iron 
8,275,000/. Іп 1926, British exports remained more ог | Company, Limited, are the following: For the Mid- 
less stationary at 3,767,000/., while those from the | Glamorgan Water Board, 1,000 tons, 14 in. diameter ; 
United States increased further to 9,856,0004. With the| for the Welwyn Garden City Authorities, 450 tons, 
object of drawing the attention of British manufacturers | 3 in. to 6 in. diameter; for the Southport, Birkdale and 
and merchants to the opportunities offered by the| West Lancashire Water Board, 365 tons, 15 in. diameter ; 
Republic, а pamphlet, entitled “ Colombia, ita Progress | and for the Montevideo Water Works Company, 450 tons 
and Possibilities," by Mr. Norman Thomson, has just| 5 in. to 7 in. diameter, &c.—The Hunslet Engine 
been published, at the price of ls., by the Anglo- Company, Limited, have received ап order from the 
Colombian Chamber of Commerce, 7, Sicilian-avenue, | London, Midland and Scottish Railway Company for а 
Southampton-row, London, W. C. I. It comprises 40 further batch of 25 tank locomotives, This is the fourth 
pages of information regarding seaports and railway | similar order received by the company from the L.M. & 
connections, railways апі aerial ropeways, roads, | 5. Railway, making a total of 90.—Messrs. The Power 
currency, banking, customs tariff and revenues, consular | gas Corporation, Limited, Stockton-on-Tees, have secured 
fees, weights and measures, wireless and aeroplane | ап order from Synthetic Ammonia and Nitrates, Limited, 
services, legislation regarding foreigners in Colombia, | Billingham, for the fourth extension to the water-gas 
and oil and mining laws. Chapters devoted to British | and producer-gas plant which they originally installed 
enterprise in Colombia are also included. A large-scale | for this company. This contract includes nine mechani- 
folding map of the Republic is by no means the least | cal water-gas generators and four mechanical producer- 
useful feature of the pamphlet. gas generators, complete with auxiliaries. 
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local manufactures are now several times as great 
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is carried were given in 1926 in an address by Mr. 
G. А. Julius, then President of the Institution of 
Engineers of Australia, and now Chairman of the 
Council of Scientific and Industrial Research, an 
account of which was given in our issue of August 6 
of that year. In the electrical industry, for instance, 
considerably more was collected in duty than was 
paid in wages, and the amount so charged upon the 
industry and its customers was more than double 
the value of the work added in the process of 
manufacture. Similar results were shown by the 
engineering trade, and while in part they may be 
attributable to the exceptionally high rates of wages 
paid in Australia, and the corresponding cost of 
living, а large part appears to be due to the encour- 
agement of small and inefficient factories. Where 
industries have sprung up for supplying & product 
which was required and manufactured in sufficient 
quantities to be produced efficiently, they have 
been successful. Тһе Wunderlich firm, for in- 
stance, saw in the difficulty of obtaining plasterers’ 
labour а possibly general demand for stamped 
metal ceilings, and, by combining sound mechanical 
design with an unusual artistic sense and abundant 
commercial insight, they created а new industry 
within the Commonwealth, the products of which 
compare favourably with the best of their kind 
in any part of the world. The protection given 
to home manufacturers is not confined, however, 
to industries of which the products are wanted on 
this scale or supplied with similar efficiency. А 
considerable proportion of the present manufac- 
tures cannot pay their way by themselves. They 
are living on subventions by the State either by 
мау of duty or otherwise, and the burden of these 


falls ultimately on their customers. 
How far and for how long the Commonwealth 
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THE ADVANCE OF AUSTRALIA. 


AUSTRALIA and New Zealand are conspicuous 
for the extent to which their population is of 
British origin and the prospect that it will be 
recruited further from this country in the immediate 
and ultimate future. With а territory of much 
the same size as the United States, а population 
something less than that of Greater London, and а 
full share of the pandemic desire for material well- 
being which characterises the present age, Australia 
in particular needs more hands to help turn its 
natural resources to account, and prefers immigrants 
of its own blood, language and customs to those 
of foreign countries. Тһе Mother Country, on the 
other hand, has few resources which are not already 
being worked, and its population could well do 
with а share of the opportunities to be found in 
developing а new land. Тһе United Kingdom, 
moreover, i8 by far the most important purchaser of | will be able to afford the luxury of paying much 
Australian exports. It takes three or four times as | more for its commodities than they are worth cannot 
much as France, the next largest purchasing well be foreseen, but it seems obvious that the 
country, and in these purchases includes the whole | process cannot go on indefinitely. In the last resort, 
range of Australian production, while about five- | the well-being of Australia, as of any other country, 
sixths of those of France consist only of wool.|must depend on the efficiency of its production. 
The United Kingdom is also the largest supplier of | So far as concerns its manufacturing industries, 
Australian imports, though during the last five|they can only hope to prosper where the demand is 
years her share has fallen in round figures from | sufficient to enable them to be conducted economic- 
51 to 40 per cent., while that of the United States | ally, and for many of them an obvious limit is 
has increased from 18 to 24 per cent. Accordingly, | placed by the extent of the Australian population. 
the economic and commercial positions of the two| For а long time to come, if not always, the 
countries are matters of immediate interest to both | main source of Australian wealth must lie in its 
of them from every point of view. This interest ів | primary industries, and the prosperity of these is 
reflected in the Commission of British business men | essential for the national well-being, пој merely in 
recently appointed to proceed to Australia, at Ше | order to provide the standard of living which has 
suggestion of the Australian Government, through | been adopted and it may be hoped will be main- 
whose deliberations it is hoped that the relations | tained, but also to put the country in a position to 
of England and Australia may become more inti- | meet its liabilities in respect of money borrowed 
mate and even more mutually helpful. The general|abroad. Тһе prosperity of these industries must 
situation was described in the last report on the|obviously depend on the extent to which they are 
subject by Н.М. Senior Trade Commissioner in the | able to meet world competition; and whatever 
Commonwealth, Mr. В. W. Dalton, which deals with | hardships may be imposed on individual consumers 
the situation up to June of last year. In particular, it | bv the duties and other burdens levied upon manu- 
exhibits the Commonwealth as on the one hand the| factures and borne by consumers, they are small 

from the national point of view compared with the 


land of opportunity it has always been thought 
to be, апа on the other hand, as seeking in most | effect they must be having on the cost of the nation's 
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primary wealth. Every excessive charge incurred 
in producing ог distributing Australian crops, 
minerals and other primary commodities, such 88 
the cost of power or of railway material or of 
machinery, must handicap the primary industries, 
and reduce the effectiveness with which they can 
compete in the world’s market. Sooner or later, 
in fact, Australia will find, as is found in the United 
Kingdom and elsewhere, that they cannot have their 
cako and eat it. What she spends on labour or 
money in manufacturing goods at more than they are 
worth adds to the cost of the exports which use the 
inflated commodities, and acts in effect as an export 
duty on produce devoted to the subvention of 
manufacture. 

It seems, therefore, that at some stage а discrimi- 
nation will have to be made between the industries 
which are efficient or indispensable enough to be 
worth protecting in the national interest, and those 
which are not. The industries which survive will 
indeed be fewer, but they will also be much stronger, 
and manufacture as à whole will become а source 
of revenue to the State, instead of, as much of it is 
at present, а heavy burden on Из other resources. 
The effect of this development, as Mr. Dalton points 
out, will not be necessarily to reduce the value of 
Australian importe, but to change the nature of 
them. 

One of the most remarkable circumstances of 
that great country is ita extraordinary capacity 
for consumption. At the present time, for instance, 
while its manufacturing industries are producing 
between 601. and 701. worth of output per head of 
population, it is importing between 201. and 301. 
worth. How far this apparent ability to purchase 
may be due to the introduction of the instalment 
system and similar facilities, and how far it may 
be checked if the extent of national borrowing is 
reduced, still remains to be seen, and it must be 
realised also that recent figures have been affected 
by a series of good seasons. Іп any case, however, 
there appears to be little fear of the Australian 
market losing ite importanoe for British engineers, 
if, as Mr. Dalton advises, they keep a careful eye 
on the demands of the country, and use their own 
opportunities for cultivating them. 


The interest which Australia has in cultivating her 
primary industries is, of course, not merely economi- 
cal. Manufacturing is doubtless an honourable 
employment, but experience shows that the value of 
a national stock is enhanced when it is drawn suffici- 
ently not from the workshop or the office but from 
open-air occupations. Those who follow them not 
only are placed in the best conditions for a healthy 
life, but have the benefit of the discipline involved in 
dealing immediately with natural phenomena. 
Their contact with the inexorable forces of nature 
is in some ways even more direct and continuous 
than that of the engineer, and a country has a 
more stable assurance of a sound national health 
of mind as well as body when a full share of its 
enlightened citizens are occupied in cultivating the 
natural resources of its land than when they are 
devoted mainly to exploiting their own labour. At 
the present time not far short of half its small total 
‚ population are to be found in its six capital cities, 
and have to earn their living by their own unaided 
exertions and capital. It is hard to believe that the 
wealth and well-being of the country would not 
grow more surely and readily if more of its inhabi- 
tants accepted the co-operation of nature, which is 
offered so lavishly in its rich and fertile territories. 


THE PRESERVATION OF NIAGARA 
FALLS. 


Тнк sentiment in favour of the preservation of 
the natural and other wonders of the world is a 
thoroughly modern development. While the 
ancients attempted to build, and with some success, 
for all time, those who followed them were more often 
than not concerned with obliterating all traces of 
their predecessors. Few monuments have come 
down to us unscathed. It is only quite recently 
that we have been able to rid many of our cathedrals 
of accretions which for generations have defaced 
them. The natural beauties of the world have on 
the whole fared better, for the simple reason that 
while transport was lacking they remained safely 


some forty or во years ago the Falls of Niagara 
came within the field of vision of the industrialist, 
and a great deal was heard of the vast possibilities 
in the way of power production at the Falls. Then 
it dawned upon people that if the head were made 
use of in this way there could be no Falls to admire, 
and a joint international body was appointed by 
Canada and the United States to decide how much 
water could safely be withdrawn from the river 
without adversely affecting the scenic beauty, which 
in its way is of unsurpassed grandeur. The Com- 
mission ultimately reported that diversion for 
other purposes to the amount of some 64,000 C. f. s. 
was the maximum permissible, or something like 
37 per cent. of the low water flow, according to 
Dr. J. W. Spencer in his Falls of Niagara pub- 
lished by the Geological Survey, Department of 
Mines, Ottawa, іп 1905-6. At the present time 
some 56,000 c.f.s. are being во used, and it is 
clear from the present state of the Falls that the 
franchise figures are too high unless remedial works 
are insisted upon, as may now be done under the 
present form of control 


Falls are very short of water for the best scenic 
effect, while on the flanks of the Canadian Falls 
large expanses of bare rock are exposed. This, in 
itself, is sad enough, but in more recent years, 
another danger has been brought to light. The 
Falls are said to be committing suicide, to be eating 
their way back up-stream at a phenomenal rate, 
and, worse still, to be concentrating their flow, and 
erosion, in one particular spot, deepening the 
channel there and forming a notch which adds 
nothing to the beauty of effect, but draws water 
away from other parts of the crest. 


Niagara on the United States side of the river, a 
very beautiful hydraulic model of the Falls, which 
privileged visitors are allowed to inspect. Although 
this is believed to be the largest model of ite kind 
ever constructed, its size has frequently been exagge- 
rated into that of the field itself. It is actually 
built to a horizontal scale of 1 in 100, with an ex- 
agyerated but what is claimed to be a correct vertical 
scale to represent the hydraulic effects. The model 
truly represents the crest lines and other features 
of the falis, with the shoals and rapids above them, 
and all other details, which careful surveys have 
located in the river itself or its banks. A long 
channel at the far end, supplied with water by an 
electrically driven pump, provides an even and 
quiet flow of water, representing to scale the flow 
of the river taken as 200,000 c.f.s. 
signal, a gang of men in waders set to work and 
carry pre-cast submerged weirs and islands from 
the banks to points in the channels where they are 
deposited with various effects, a lecturer meanwhile 
expounding upon their objects and the expected 
results. To an unsophisticated person this all 
sounds, as indeed it appears, horribly artificial. 
The general lesson sought to be thrust home is that 
while 56,000 c.f.s. are now taken from the river, 
leaving 144,000 c.f.s. to supply the Falls, the 
former amount could be increased to 100,000 c.f.s. 
with advantage to industry, and likewise benefit 
to the Falls by arresting their reputed tendency to 
destroy themselves, making ultimately something 


at, than exists at the present time. 


out of reach. Many are so still, while as to others | 3,000 to 4,000 c.f.s. the effect could be substantially 
we may be thankful that consciousness of respon- 
sibility for their preservation for the enjoyment of 
generations to come has awakened simultaneously 
with the desire of the business man to make every- 
thing subservient to economic development. 


improved. The second object to which the model 
is designed to draw attention is the fact that by 
judicious manipulation, and spreading the film of 
water out evenly over the Horseshoe crest, the 
scenic effect can be retained at a vast saving of 
water for power purposes. Here, we are convinced, 
opinions will differ. What might be the feelings of 
a later generation, unfamiliar with the falls in 
their original state, we cannot say, but there is 
little doubt that many of the present would revolt 
at the idea of tinkering with the crest in such a 
way as to reduce the flow per foot run to something 
equivalent to that now passing over the American 
Falls, and that the Horseshoe Falls would in their 
eyes largely lose their attractiveness, if converted 
from a national spectacle into an engineering 
structure. 

We are pleased to note that this is the attitude 
adopted by the Special International Niagara Board, 
which has just issued a report on the subject of the 
preservation of the falls. The special board con- 
sists of Mr. J. T. Johnston, M. E. I. C., Director of 
the Dominion Water Power and Reclamation 
Service, and Mr. C. Camsell, Deputy Minister of 
Mines, representing Canada, while the United 
States members are Major De Witt C. Jones, 
Corps of Engineers, U. 5. Army, and Dr. J. H. 
McFarland, Past President of the American Civic 
Association. The present is only an interim 
report, and a full discussion of the facts upon which 
it bases its conclusions are deferred to a final 
report of the Board, this summary being brought 
forward early so that remedial works may be put 
in hand this season. 

The Board admits the damage done to the falls 
by the reduction of the flow over the American 
crest, and the uncovering of the flanks of the 
Horseshoe Falls. To come straight to its conclusions, 
it recommends certain remedial works in the form 
of submerged weirs, together with excavation, with 
the object of diverting some of the flow from the 
central channel to the sides, thereby providing 
more for the American Falls and directing supplies 
also out to the flanks of the Horseshoe Falls. 
The amounts so to be diverted are, relatively, not 
large. | 

Present conditions at the Falls are well illustrated 
by the views we give in Figs. 1 to 3, on Plate XLI, 
with our issue this week. The first view is an aerial 
view from above the Falls showing the meagre flow 
on the flanks of the main channel. Fig.2 isa view 
of the Canadian Falls from the United States side, 
and Fig. 3 one of the same from the Canadian 
side. Both of these show exposed rocks formerly 
covered, and would show more if the views were 
extended to the left and right. We give two other 
views, both taken from the report, in Figs. 4 and 5, 
on Plate XLII, and of interest in this connection. 
The first illustrates the recession of the Horseshoe 
Falls, and indicates the anticipated crest lines at 
future dates, and the second (Fig. 5) the remedial 
works proposed by the Board. 

Accurate records of the crest line of the great falls 
go back to 1842. A second survey was made by the 
United States in 1875, а third in 1886, and а fourth 
in 1890. A fifth in 1905 was also carried out by 
the United States and another by Dr. J. W. Spencer 
in 1906. Тһе subject was also investigated by 
Mr. G. K. Gilbert. Probably one of the most 
complete examinations of the whole subject of 
the Falls and Gorge, attended by considerable 
difficulties, was that made by Dr. Spencer, and 
though some of his conclusions are not in line with 
the views of present authorities ав to the geological 
bistory of the region, the information he brought 
together is a most valuable contribution to the 
subject. From his study of the Falls, Dr. Spencer 
concluded that they had receded over a long period 
at the rate of about 4:2 ft. per annum. Mr. Gilbert 
a little later put the rate at about 5 ft., while more 
recently other authorities such as Mr. J. R. Freeman 
have put forward figures of as much аз 7 ft. рег 
annum. Mr. Freeman possibly adopte the more 
extreme figures and somewhat alarmist view that the 
rate of recession is rapidly increasing; with the object 
of compelling attention to the gubject. Whether 
this be so or not we are bound to admit that this 
section of his recent book Regulation of the 


After some early ventures on a small scale, 


The present situation is that the so-called American 


In а field behind there has been built at 


At а given 


finer for the 2,000,000 annual sightseers to gaze 


One of the chief points brought out by the model 
is that it is easily possible to rehabilitate the 
American Falls. While the past beauty of these 
falls has been sometimes overstressed, there is no 
doubt that they have suffered in recent years. They 
are on the flank of the main channel, and though 
they have a crest approximately 1,000 ft. long, the 
depth of water in the channel leading to them is 
nowhere greater than 3 ft., and in places less, with 
many protruding rocks and small islands. "These 
falls at present take only about 6 per cent. of 
the flow. By increasing this amount by from 
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Lakes, filled us with more than usual concern, until 
the appearance of the report which has now come 
to hand. This we are glad to note is reassuring. 
The Board considers that the suicidal inclination 
of the Falls has been greatly exaggerated. Тһе 
latest determination points, it states, to the central 
part of the falls receding only at a rate of 3-7 ft. 
per annum since 1842, and at only 2-3 ft. since 1906. 
Spencer gave 2.2 ft. per annum for the 15 years 
prior to 1906. This rather upsets the notch theory, 
but the Board is ready with an explanation, which 
sounds at least plausible. It is stated that above the 
falls there are two fairly well-defined deep converging 
channels, separated by shoal water. Till recently 
these channels have both concentrated their flow at 
one point on the brink, but now they are gradually 
spreading farther and farther apart. As time goes 
on, therefore, the flow will be more and more dis- 
tributed and the effect of this will be beneficial for 
more than one reason, the two chief being the one 
directly connected with the divergence of these 
channels, and secondly, the fact that better dis- 
tribution of the flow results in less undercutting of 


the face. 
The main geological strata of the Niagara escarp- 


sluices stretching across the upper waters. 


purposes. 


the river, but have a dip in a direction generally 
south-west of about 1 in 200, or 26 ft. per mile. 
The actual strata found in the immediate neighbour- 
hood of the falls consist of a top layer of 80 or 
more feet of Niagara limestone (Lockport dolomite) 
under which is 60 ft. of Niagara shale (Rochester 
shale). There follows a band of 8 ft. to 10 ft. of 
Clinton limestone, with below again are Medina rocks 
and Medina grey sandstone. The Medina rocks 
consist of interbedded layers of red and mottled 
shales and layers of red and mottled sandstones, 
easily broken up. The Medina grey sandstones are 
badly jointed. All the foregoing are Silurian forma- 
tions. Below still further is an Ordovician forma- 
tion known as Medina or Queenston shale, extending 
to many hundreds of feet. It will be evident from 
the above that the danger to the falls arises from 
undercutting of the shales, &c., support being thus 
removed from the hard shelf of limestone which 
forms the actual brink. The greater the distribution 
over the crest, the Jess will be the undercutting effect, 
and hence the Board concludes conditions are likely 
to be better in the future than in the past, instead 
of worse. It may further be pointed out that the 
overlying stratum of limestone increases in thickness 
in an upstream direction. It has been proved to 
have a thickness of over 130 ft. near the upper 
rapids, so that any tendency to recession will be 
counterbalanced to some extent on this account. 

The difference between the American and Cana- 
dian Falls is in no matter more marked than in this. 
While the Canadian Falls are moving back, whatever 
expert views be accepted with regard to the actual 
rate, the American Falls have been practically 
stationary, The reason for this is that the smaller 
flow has permitted, as is well known, the accumula- 
tion, at the foot of the falls, of piles of debris. 
Undercutting has resulted in the fall of masses of 
rock from the top ledge, and these have then acted 
ав protection to the face, retarding very con- 
siderably further destruction. 

The works now suggested are of the nature of 
a harmless subterfuge. The proposed weirs will 
always be submerged and may not even form a wave 
on the surface except at one or two points where 
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roads а question of supreme importance. 


Dominion Government. 


of this subsidy was to assist the Provincial Govern- 


all important centres within the various provinces, 
and also to effect junctions with trunk highways at 
international points. 
cent. of the cost of construction of the highways 
decided upon was borne by the Dominion Govern- 
ment. It was at first laid down that the Act 
should remain in force for five years ; it subsequently 
turned out, however, that work did not proceed as 
quickly as had been anticipated, and a considerable 
amount of the money provided by the subsidy still 
remained unspent in 1924. Тһе operation of the 
Act уғав, therefore, extended for another four years, 
i. e., until March 31, 1928. Figures published in 
the current number of National Resources, Canada, 
& journal issued by the Department of the Interior, 
Ottawa, show that, by March 31, 1927, out of a 
total of 8,415 miles of road included in the Govern- 
ment subsidy scheme, 7,436 miles had been сот- 
pleted. Тһе cost of the work, up to the date 
mentioned, was estimated to be nearly 49 million 
dollars, causing the contribution of the Dominions 
Government to be in the neighbourhood of 194 
million dollars. In conclusion, it should be pointed 
out that, in addition to the work subsidised by the 
already waves exist. The excavations will pass | National Government, each of the nine Canadian 
unnoticed. "The cost of the works suggested is put | provinces has, on its own account, spent large sums 
tentatively at 1,750,000 dols., but it is pointed out; of money on extensive highway construction, and 
that there is no sound basis on which to make these improvement operations. Taking 1926 as a typical 
estimates, nor indeed anything on which to judge | усаг, the total amount expended on road construc- 
the actual effect of the works proposed. Тһе model|tion and maintenance, throughout the whole of 
| Vena we have referred above is not admitted by | Canada, was about 45 million dollars. 
пе Doard to give quantitative indications of great ) 
value, and they 2. duo 22.1 THE ENDURANCE or PLATE SPRINGS. 
have to be carried on until the desired effect із! —Motor-car springs are probably subject to heavier 
attained, strains in service than those of any other vehicle. 
Àn interesting point arises in connection with the | The loads carried are, of course, much less than in 
question of the St. Lawrence waterway, recently | railway service, but speeds probably average nearly 
cussed in these columns. Тһе Joint Board of | as high, whilst the rail is very much smoother than 
hgineers on that question recommends, for the the road. The more trying service conditions were 
maintenance of the lake levels, works of a compen- | very clearly brought out during the world-war, when 
dating character, rather than regulating works.|the failures of laminated springs on the vehicles 
The Board’s chief reason for this is that the former used by the British Expeditionary Force required 


would be much less costly than the latter. The 
proposed works would be situated at a narrow part 
of the upper river at Fort Erie, and would consist 
only of & dyke and submerged weirs to narrow the 
channel, at an estimated cost of 13,500,000 dols. 
These works would be far ађоуе and would not 
affect in any way the proposed works of the Niagara 
Board. Оп the other hand, certain engineers, such 
as Mr. Freeman, favour regulating works not far 
above the Falls. Тһе cost of these is put in Mr. 
Freeman's book at some 33,500,000 dols. What- 
ever can be said for the ingenuity and care of 
detail brought to bear upon proposals of this 
kind, we feel that most people will join with us in 
the hope that the vicinity of the Falls may be saved 
from the disfigurement of a rigid line of regulating 


It will be noted that we have said nothing of 
making further supplies of water available for power 
From published figures it would seem 
essential] that if more water is to be provided for 
power purposes further works will be necessary. 
Dr. Spencer states that while at present the total 
crest length of the two falls is about 3,500 ft., if 
full use were made of the franchise, this would be 
ment lie practically horizontal at the Falls across | reduced to betweeen 1,500 and 1,600 ft. and all 

the water would flow over the Canadian Falls. Тће 
Niagara Board has not at the moment reported on 
this, preferring apparently and doubtless with reason, 
to defer the public presentation of its recommenda- 
tions in this connection till it can place them on the 


The advent of the motor-car and its subsequent 
rapid development, have made good, well-surfaced 
That: 

Canada has recognised the advantages of possessing 
good highways is evidenced by the fact that, in 
1919, the Canada Highways Act was passed by the 
This measure stipulated 
that the sum of 20 million dollars should be set 
aside to form а road-building subsidy. Тһе purpose 


ments to build а network of main roads linking up 


Under this scheme, 40 per 
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the supply of over 500 tons of spring steel merely for 


repairs; in addition, there were thousands of 
complete replacements. Ав а consequence, а com- 
mittee was formed under the гері of the Department 
of Scientific and Industrial Research, to make a 
thorough investigation into the causes of failure, 
and to determine the qualities of steel most suitable 
for this very trying service. Тһе first of these 
reports has now been issued and can be obtained 
from H.M. Stationery Office, the published price 
being 64. net. Тһе report deals with the endurance 
of spring steel plates under repeated reversed bending 
stresses, and is due to Мг. G. A. Hawkins, A. R. C. S., 
B.Sc. The plates experimented with measured, 
in general, 12 in. long by 3 in. wide by in. thick. 
They were tested in a machine specially devised for 
the purpose at the National Physical Laboratory. 
They were clamped fast at one end and deflected 
by the rotation of a pair of out-of-balance flywheels 
mounted at the other end. The deflection was 
observed by means of a mirror and scale. The first 
series of testa included 14 different specimens, three 
of which were of foreign origin. The latter were 
tested as supplied, the heat treatment to which 
they were subjected being unknown. The others 
were heated to various temperatures, hardened and 
tempered. The estimated fatigue limits, based on 
a combination of these tests with ordinary endurance 
tests, ranged from + 11:2 tons to + 16:2 tons рег 
square inch. It is, perhaps, of interest to note in 
this connection that the balance springs of chrono- 
meters, which work mainly in bending, are stressed 
in service to about + 9 tons per square inch. The 
best results seemed to be given by a high silicon 
steel quenched in water. This steel showed on 
analysis 0-35 per cent. C, 2-07 per cent. Si, and 
0-92 per cent. of Mn. Тһе sulphur content was 
09:028 per cent., whilst the phosphorus was present 
to the extent of 0-041 per cent. Information is 
given on further tests which were made with three 
qualities of steel, which were specially heat-treated 
at the laboratory, with the result of materially 
improving their endurance. Full particulars are 


given in the report. 


THE FAILURE OF THE ST. FRANCIS 
DAM, LOS ANGELES, CALIFORNIA. 


Ву Е. А. М№октил, M. Am. Soc. C. E. 


SHORTLY before midnight of March 12 the 
St. Francis gravity dam of the water supply system 
of the City of Los Angeles, California, gave way sud- 
denly under the pressure of a nearly full reservoir. 
The dam was about 206 ft. high. Both wings of the 
structure were washed away, and а centre piece 
alone, about 75 ft. long, was left standing. Тһе 
amount of water released is approximately 38,000 
acre-feet. А wave nearly 125 ft. high immediately 
below the dam and flattening out as the canyon 
became wider, rolled down the valley. Тһе loss of 
life is estimated at about 400. Тһе physical damage 
to the dam, а power house, and public and private 
property is estimated at fifteen to twenty million 
dollars. Several investigations have been started 
by the City of Los Angeles, the State of California, 
and by private interests, for the purpose of deter- 
mining the causes of the disaster. Pending the 
outcome of these investigations, all comments 
regarding the possible causes of the breaking of the 
dam will be withheld for the present. 

The St. Francis dam formed a reservoir of 38,000 
acre-feet capacity, and was built in 1924-25 for the 
purpose of storing water brought through the Los 
Angeles aqueduct over a distance of some 450 miles 
from the Sierra Nevada mountains for use for domes- 
tic purposes in the City of Los Angeles, California. 

The dam, which is illustrated bv the view Fig. 1 
and the plan, elevation and section in Figs. 2 to 4, 
on page 420, was of the gravity tvpe, built curved 
in plan on a radius of 500 ft. It was built across 
а relatively narrow gorge in the San Francisquito 
canyon approximately 37 miles north of Los Angeles. 
The structure consisted of a main dam, about 700 ft. 
long and 206 ft. high, and of a low wing wall of 
550 ft. length built on top of the ridge forming the 
west abutment of the main dam. The maximum 
cross Section of the dam is shown in Fig. 4. No 
uplift pressure under the base of the dam was con- 
sidered in the design. Furthermore, no drains were 
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in an upstream-downstream direction and inter- 
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Provided either in the foundation or in the dam 
proper. 

The aggregate for the concrete was derived from a 
gravel pit a short distance from the dam. Natural 
bank-run was used without first screening and 
separating the sand and the various sizes of the 
gravel. An average of one barrel (360 Ib.) of cement 
of а standard brand was used рег cubic yard of 
Concrete, 

The concrete was mixed in a central mixing plant, 
then hoisted in a tower and conveyed into the dam 
by means of chutes suspended from cables spanning 
“cross the dam site. Each layer of concrete 
was poured more or less continuous all the way 
across from abutment to abutment. Individual 
Pours were made without moving the discharge end 
of the chute. The concrete was made to flow in all 
directions piling up slightly under the end. No 
vertical construction joints were provided. As а 
consequence, there developed in the dam a series of 
Practically vertical shrinkage cracks from 30 ft. 
to 70 ft. apart. However, there was hardly any 

kage through these cracks, and they were con- 


of the dam. 


by the aqueduct steel pipe line of 10 ft. diameter. 


was in direct charge at the dam. 


sidered as not having affected materially the stability 


A spillway was provided to discharge suplus waters 
through 11 openings at the crest of the/dam, approxi- 
mately in the centre of the span. The drainage area 
above the dam site is relatively small, the main 
water supply for filling the reservoir being supplied 


The dam was built by the construction division of 
the City of Los Angeles. Mr. William Mulholland, 
chief engineer of the department, and responsible 
for the construction of the 450-mile aqueduct of 
the City, had general direction of the work. Mr. 
Stanley Dunham, construction engineer of the City, 


The dam was supposed to be founded on rock of a 
reasonably good quality both as regards bearing 
pressure and water tightness. The rock at the 
east abutment and in the creek bed is schist. On 
the west abutment it is a volcanic deposit of reddish 
colour. The area of contact between the two kinds 
of foundation materials intersects the surface of 
the foundation on a line which runs approximately 


sects therefore the base of the dam nearly radially. 
There is also a fault line in the schist crossing the 
dam site in an upstream-downstream direction. 

In the preparation of the foundation prior to 
concreting all loose material overlying the bedrock 
was moved. Apparently there was only a very 
small cut-off wall along the up-stream side of the dam. 
Cement pressure grouting of the foundation material 
was not considered necessary by the builders. 

On March 12, a few minutes before midnight, the 
dam failed. If there were eye-witnesses who saw 
where the first break occurred, they have not lived 
to tell the tale. At the time of the break, the 
reservoir was full to about 0° 2 ft. below the lip of the 
spillway, which is 3 ft. below the crest of the dam. 
The water had been standing at substantially the 
same depth for almost a week prior to the fateful 
hour when the dam gave way. The diagram in 
Fig. 5 shows the elevation of the water surface 
in the reservoir since the completion of thedam. No 
rain had fallen for days over the water shed, and 
the inflow into the reservoir from the natural drain- 
age was only a few cubic feet per second at the time 
of the break. : 

The writer arrived at the dam site а few hours 
after the dam had collapsed. Тһе reservoir was 
already empty, and the rush of the water down the 
valley had spent ite force. Of the dam, only а 
centre piece of about 75 ft. length, but of the full 
height of the dam, was left standing, besides the 
low wing wall which extends along the ridge forming 
the west abutment. Тһе portion of the main 
dam located on the right-hand side (west) of the 
remaining centre piece was completely washed away. 
The effects of the burst are shown in Figs. 2 and 3, 
while the central portion remaining standing will 
be seen in Figs. 6, 7 and 8. Тће fragments, con- 
sisting of huge blocks of concrete, were carried down 
stream, some as much as three-quarters of a mile, 
and may be distinguished in Fig. 8. The fragments 
of the eastern portion of the dam are in part still 
lying in the gap, while other fragments of this same 
portion were carried a short distance down stream. 
From this fact, and from other indications, it is 
concluded that the west portion of the dam was 
breached first. The scouring of the outrushing water 
apparently was not able to affect materially the 
centre piece which was built on hard rock in the 
stream bed. However, the scour may have loosened 
the softer rock on which the left wing was built, so 
that this part of the dam collapsed also. It is not 
known, of course, how many seconds or minutes 
elapsed before this second breach in the dam occurred. 
The fact that the fragments of the west portion 
which failed first were carried far down stream, 
while some of the fragments of the east portion 
are still left in the gap, may be an indication that 
the water level in the reservoir had already dropped 
considerably when the east portion collapsed. Of 
the accompanying illustrations, Fig. 6 was taken 
looking upstream and shows the remaining middle 
portion and the fragments of the east wing dam. 
Fig. 7 was taken looking west across the dam, and 
Fig. 8 was taken looking downstream. This view 
shows fragments of the dam washed far down 
stream, while the scour mark of the water released 
can be traced down the valley as far as it is included 
in the view. 

The force of the water rushing through the two 
gaps in the dam apparently eroded some of the 
foundation material. Not a trace is left of concrete 
still adhering to the rock where the dam formerly 
stood. It is quite likely, also, that the vertical 
elements of the dam were moved away bodily, 
perhaps by overturning, and breaking the bond 
between the dam and the foundation rock. In 
some places there is a layer of rock several feet 
thick still adhering to the base of some of the frag- 
ments, indicating that at least in these places there 
was a good bond between concrete and rock. 

A very interesting feature, especially from the 
structural point of view, is the fact that a slab of 
concrete from 8 ft. to 10 ft. thick broke away from 
the down-stream side of the centre portion, which 
is still standing. This slab is indicated in Fig. 4. 
It extended in substantially the same thickness 
over the entire 75-ft. length of the centre portion 
of the dam. The significance of this particular 
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these after different intervals of time. These | It was formed by the emission of а В particle from 
experiments showed clearly that the growth of| Radium C. In spite of the very small mass of {һе 
radium followed the time-squared law, and showed | particle, the residue (Ra.C’) recoiled with a 
further that there was only one long-period radio- speed of about 400 metres per second, and this 
active body intervening between uranium and |fact had been used by Jacobsen to isolate the 
radium. Над there been а second long-period element and to examine its radioactivity. To 
body, the rate of growth would have varied as the this end, thorium C was placed on the top of the 
cube of the time. There were, however, three|plug, shown at the bottom of the vertical tube 
short-period bodies between Uranium 1 and ionium. in Fig. 6. А high vacuum was maintained in this 
These experiments had also provided the means tube, and a certain proportion, about 3 per cent., 
for determining the constant of transformation of | of the recoil atoms left on| the break up of Radium C 
ionium, which proved to have a half-period of | passed up the tube, breaking up in _their turn 
70,000 years, that of uranium being about 4:5 Х during the course of their flight, In this break up, 
109 years, whilst the half-period for radium was с particles were emitted, and the number passing 
1,600 years. through openings at different levels wae counted by 
In the foregoing, it had been assumed that each | the scintillations produced on а fluorescent screen. 
radioactive atom broke up in one way only, emitting| Gamma гаув were also observed when Radium С 
either an о particle ora Bray. Папа particle were | broke up, and there had been much difference of 
emitted, the atomic number of the element was opinion as to how these were generated. Probably 
altered by two unite, whilst if а D ray were emitted | what happened was that when Radium C' was 
the atomic number was raised by unity, since the | formed, the nuclear disturbance due to the emission 
loss of an electron by the nucleus was equivalent | of the В ray had to be quelled by the emission of a у 
to the gain of a unit positive charge. ray before the nucleus was able to shoot out 
According to this simple scheme, the chemical an о ray. 
character of successive radio-active elemente could| It had now been proved that there were other 
be followed right down to the end products, and | methods of break up, in addition to the dualtype 
there was no doubt that the general facts were described above. Thus, out of one million a-rays 
thus fairly represented. Nevertheless, experiments | emitted by Radium С’, 28 had a range of 9:3 cm. 
showed the existence of certain discrepancies. and five a range of 11:2 om. ; the remainder had 


spalling off of such a relatively large but thin slab 
ін being investigated. 

About two miles below the dam there waa located 
а hydro-electrio power plant of two unite of 
90,000 h.p. each. The turbines were fed by the 
aqueduct pipe line, which is independent of the 
dam and reservoir. The powerhouse su truc- 
ture, substation and transmission line, were washed 
away, but the penstock, turbines and generators 
were left in place in spite of the fact that the 
wall of water at this point was about 75 ft. deep 
above the powerhouse floor. In fact, one turbine 
and generator unit kept going for several hours 
after the washout, and produced sparks like arti- 
ficial lightning until the water supply in the pen- 
stock was shut off. 

Two construction camps housing 60 and 150 
men for work on high-tension transmission lines 
were located a few miles down-stream from the 
dam. Both camps were washed away, and few 
occupants were able to save themselves. Several 
villages were partly flooded; a railway, many 
bridges and isolated buildings were washed away. 

The San Francisquito Creek on which the dam 
was built is a tributary to the Santa Clara River. 
While the San Francisquito canyon is relatively 
narrow, the Santa Clara Valley is in places over a 
mile wide. In this flat basin the flood peak flattened 
out considerably, and the water flowed down the 
valley at a reduced velocity until it reached the 
Pacific Ocean, travelling а distance of some 50 miles 
from the dam to the sea. The towns of Fillmore 
and Santa Paula, and several smaller villages, were 
partly inundated. The flood crest reached the 
ocean about 3 hours after the dam broke. The 
average velocity of the water was, therefore, about 
]7 m.p.h. 

Several engineering, geologica! and judicial com- 
missions have been appointed for the purpose of 
determining the cause of the failure, and to fix the 
responsibility for this disaster, which is among the 
greatest in the history of American dam engineer- 
ing. The possibility of a major earth movement or 
a criminal attack with explosives having caused 
the dam to fail, are being investigated. Asa matter 
of fact, the Los Angeles aqueduct has been dyna- 
mited farther up three times during the past 
year by interests adverse to the city. There had 
been some seepage under the dam ever since water 
had been stored in the reservoir, but apparently 
this seepage was not sufficient to cause fear about 
the safety of the structure among the engineers 
in charge of the dam. 

As already stated, the dam was of the conven- 
tional type of gravity section, curved in plan for 
additional safety, and was not designed for uplift 
pressure under the base or in other horizontal 
planes. In view of the fact that there are in the 
United States over sixty arch dams of sections 
much thinner than required from considerations of 
gravity alone, there is much speculation as to the 
causes of the failure of this dam, and in the interests 
of engineering progress it is to be hoped that the 
official investigations will establish the facta. 
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the normal range of 7 cm. ша similar way, out 
of one million «-таув emitted by Thorium C', 65 
had a range of 94 cm. and 180 a range of 11:5 cm., 
the normal range being 8-6 cm. Two of these 
groups of rays had been detected by the lecturer 
many years ago. 

From the foregoing, it was evident that there were 
alternative ways in which a radioactive atom might 
break up, and the phenomenon was really much 
more complicated than the first observations indi- 
cated. The difference in range of the d- particles 
was well shown by Wilson photographs of а-тау 
tracks. Occasionally long-range particles were 
found in these photographs, 88, for example, п 
Fig. 7. Here the track of 8 long-range a- particle 
is clearly visible on the right. The very long- 
range track completely crossing the photograph Ti 
however, due to a hydrogen atom expelled in vs 
collision of an «-particle with & molecule of В: 
In this photograph, in which Thorium С was t | 
radioactive body under examinstion, the abnorma 
track was 114 cm. long. А still more еке 
photograph was that obtained with Radium и ап | 
reproduced in Fig. 8, where, in addition to ү? а 
particles having the normal range of 7 СШ» 
was one track 9-3 ст. long and another of 11:2 ст. 
It was an extraordinary coincidence that both се 
rare tracks should be obtained оп the same P à 
Such а chance might not be repeated in & thoussn 
i It was quite possible that other radios. 
bodies also broke up in more than one а z 
it might be very difficult to detect the presen 
occasional rays with other than the по range. 


In framing the general scheme, the assumption 
had been that in each particular case the « particle 
emitted was always shot out with the same speed. 
It was, however, not unreasonable so expect that 
a nucleus might not always break up in exactly 
the same way, so that certain « particles might 
have more than the normal speed, or, in other cases, 
а В particle might be shot out instead of an « 
particle. 


The speaker had, in fact, always been on the 
look out for evidence that the neucleus might 
have more than one way of breaking up. Hahn 
had, in fact, found that Thorium Cemitted two types 
of a rays. Thirty-five per cent. of the total emitted 
had a range of 5 cm., whilst the remainder had the 
much longer range of 8:6 cm. The explanation of 
this anomaly was that Thorium C broke up in two 
ways. Thirty-five per cent. of the total emitted 
an « ray with a range of 5 cm., and the residue 
then left was known as Thorium C", of which the 
half-period was 3:1 minutes. This Thorium С”, 
when it broke up, emitted а В ray, and the residue 
was thorium lead. 'The remaining 65 per cent. 
of the original Thorium C broke up with the emission 
of а В ray, and the residue then left was known as 
Thorium C', of which the half-period was only 
10-11 second. When Thorium С” broke up, an « 
particle was emitted which had a range of 8-6 cm., 
and the residue was thorium lead, as in the pre- 
vious case. This explanation of the two types of a 
ray derived from Thorium C had been pretty well 
checked. 14 had since been found that Radium C 
and Actinium C also broke up in two ways, but it 
had hitherto been impossible to determine the range here 
of the weaker а particles emitted in the case of|  Boltwood had shown, many years ago, that үзе 
Radium С, since only 0-03 per cent. of the total|was a genetic relationship between idm two 
atoms broke up with the emission of these weaker | actinium. There appeared, in fact, 10 5 
rays. The Radium C' had a half period of 10 second. | branches of descent from uranium. In one 


THE TRANSFORMATION OF MATTER. 


On Saturday afternoon last, at the Royal 
Institution, Sir Ernest Rutherford, F.R.S., delivered 
the concluding lecture of his course on the above 
subject. He said that,in his previous lecture, he 
had pointed out that although there was а genetic 
relationship between radium and uranium, another 
long-period radioactive body, known as ionium, 
intervened between the two. This explained the 
fact that when, say, 100 grammes of а pure 
uranium salt were kept for а year there was still no 
trace of radium to be found in them. It was, how- 
ever, easy to show that if one long-period radio- 
active body were present between uranium and 
radium, the amount of the latter present in а solu- 
tion of uranium, originally pure, should increase 
as the square of the time, being, in fact, propor- 
tional to 32, X, f$, where à, represented the trans- 
formation constant of uranium and A, that of 
ionium. 

Nearly twenty years ago Soddy had prepared 
four solutions of а pure uranium вайб, апа had 
determined the amount of radium present in 
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radium was found, and іп the other the actinium 
series, constituting about 3 per cent. of the whole. 
It was, however, difficult to determine where the 
actinium branch broke off from the main line of 
descent. In the main line we had Uranium 1, 
followed by Uranium X1, Uranium X,, Uranium II, 
and ionium, and one opinion was that the actinium 
branch started from Uranium II, about 3 per cent. 
of which broke up to yield Uranium Y. This 
then changed to proto-actinium, with a half-period 
of twenty thousand years. When proto-actinium 
broke up we got actinium, of which the half-period 
was twenty years. Another view was that 
Uranium У was derived directly from Uranium 1. 
Proto-actinium was an extremely interesting body. 
Its atomic number was 91, and it belonged to the 
tantalum group of elements, but had apparently no 
isotopes. Attempts were now in progress to isolate 
this body, which, in view of its long life, should be 
present in uranium minerals to the extent of one- 
third the radium content. There should thus be 
enough present to determine its atomic weight, 
and when this was known it should be possible to 
fix definitely the point at which the actinium branch 
broke off from the main chain. It had also been 
suggested that actinium was derived from an 
isotope of uranium, and a similar suggestion Һай 
been made as to thorium, but in this case it was 
claimed that this isotope had now completely died 
away. 
Apart from minor details, the general genesis 
of the radioactive bodies was now fairly clear, but 
the outstanding problem, the solution of which 
must perhaps be left to another generation, was 
why these atoms broke up, why they emitted « 
or В rays, and why the speeds of both types of 
ray were what observation showed them to be. 
Why, also, were y-rays emitted? The answers to 
these questions might give a clue to the structure 
of the atoms. Ав matters stood at present, there 
was an immense mass of material represented 
merely by observations and still lacking inter- 
pretation. 


LABOUR NOTES. 

THE Bureau of Statistics and Information in the 
Department of the Industrial Commissioners of New 
York State reckons, іп its latest published report, that 
In the area covered by its operations, the number of 
factory workers declined by 2 per cent. from December, 
1927, to January, 1928. Approximately 20,000 wage- 
earners were laid off during the month. Employment 
often, it is stated, shows a drop between December and 
January, but rarely so big а drop as 2 per cent. Annual 
closings for inventory and repairs, and the mid-winter 
quiet in most industries, reduce somewhat the number 
of workers required. In December, employment in 
New York State factories touched its lowest point for 
the year 1927. The further decrease in J anuary, 1928, 
was partly seasonal, but following upon the low leve! 
of the previous month, it pulled the index of employ- 
ment down to 91, or lower than it has been at any time 
eni the trough of the depression in the summer of 
1921. Employment in 1928 began with & January 
Index, which was two points less than January, 1921, 
and five points less than January a year ago. This 
analysis ін based, it is explained, on monthly reports 
LE from & fixed list of representative factories 
199 | employed more than 450,000 workers іп J аппагу, 


11 5 reduction in employment has now displaced. the 
iiber over 200,000 factory workers since 192”, 
1. ЦУ 65,000 during the past year, when employ- 
also was receding in non-factory industries. It has 
the ore affected the industrial situation through 
с iis uence of factory payrolls on the eflective pur- 
riche power of consumers. In the 1,650 factories 
ва rt their employment figures to the Bureau of 
mid 1 and Information, the actual payroll for the 
а мина of January was 13,361,308 dollars. Тһе 
that ы ee for all the factories in the State for 
with nn was about 35,000,000 dollars. Compared 
dowa о 1927, factory wage payments have gone 
Wage rates 2,000,000 dollars per week. Although 
1993 Ae average earnings have been rising since 
of over 52. in employment has caused а decrease 
Wage V „„ dollars in weekly 
in the year 1923. mpared with payrolls for all factories 


In е annual report of the United Pattern Makers’ 
ation, Mr. Findlay, the General Secretary, states 
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that the gross income of the organisation in 1927 was 
94,5271. 13s. 4d., and the gross expenditure 84,604. 
0з. 114. Іп 1926, the gross expenditure exceeded the 
gross income by 7,932/. 8s. 14. The purely trade 
union figures show ап increase of 1,3761. 104. 3d. in 
the income, and а decrease in the expenditure of 
15,801. 168. 4d. The net accretion to the funds is 
9,7831. 178. 14. АП told, the balance at the credit 
of the organisation is 60,3712. 198., of which 1,2281. 164. 
belongs to the Political Fund and 5,7801. 98. 104. to 
the Auxiliary Sick and Funeral Benefit Fund. The 
remaining 53,3621. 138. 24. is entirely Superannuation 
Reserve Fund money. An additional 2,7121. 94. 
belonging to the Superannuation Reserve Fund has 
been borrowed to enable the organisation to pay the 
present scale of benefits. “16 must also be stated," 
Mr. Findlay adds, that the balances of the Contingent 
Benefit Fund, 8,784. 8s. 7d., Assistance Benefit Fund, 
2,1201. 9з. 104., апа Tool Insurance Benefit Fund, 
1,1701. 68. 8d., have also been borrowed for the same 
purpose. Altogether 14,7871. 78. ld. is due from the 
General Benefit Fund to make up these various loans 
before we can say we are out of debt.” 


The home branches of the Amalgamated Engineering 
Union have voted for the re-election of Mr. J. T. Brownlie 
as president, by & decisive majority. Mr. Brownlie's 
poll was 26,076, Mr. Tanner's 12,476, Mr. Hisee’s 3,728, 
Mr. Low’s 2,548, and Mr. Roberts’s 2,095. Тһе colonial 
branch votes have not yet been enumerated, but 
whichever way they go they cannot affect the result. 
Mr. Tanner was the National Minority Movement's 
candidate, and а vigorous campaign was organised in 
support of his candidature. 


Representatives of the two groups of shipyard trade 
unions, which recently put forward & demand for 
increased wages, met the Shipbuilding Employers' 
Federation in London last week to discuss the matter 
further. Тһеу pressed the employers to make а better 
offer than the conditional 3s. per week proposed for 
certain classes of time-workers at an earlier meeting. 
The employers, however, made it clear that they could 
not do so, and the negotiations were broken off. The 
unions concerned will now, it is assumed, consider the 
matter separately, and the probability is that some 
of them will ballot their members оп Ше employers' 


offer. 


Professor André Philip, who recently spent two years 
in & first-hand study of American conditions, has set 
forth his conclusions in an interesting book. Тће 
professor's opinion is that scientific production imperils 
the independence апа the personality of the workers. 
They find themselves, he says, absorbed by а mechanical 
system in which they are to play an uncomprehending 
part, and this leads to & degradation of the function of 
labour in the industrial life of the country, and an 
atrophy of personality which might become а very 
serious problem. Тһе result of this automatism is 
that in American factories intelligence is now а dis- 
advantage to а worker in the struggle for survival. 
The results of an inquiry undertaken by Professor Scott, 
on the relation between discontent and intelligence in 
workers, are stated to be of great importance in this 
connection. Discontent was measured by the labour 
turnover, and intelligence by achievement in the 
public schools. In a tool factory employing highly 
skilled workers, the least intelligent showed a turnover 
of 89 per cent., the workers of average intelligence one 
of 60 per cent., and the most intelligent one of 80 per 
cent. Тһе person of average intelligence was therefore 


best satisfied. 


In their devotion to scientific production, continues 
the professor, American manufacturers reach a point 
at which they regard the life of the worker outside the 
factory as merely а preparation for work. Family life, 
reading, rest, and recreation are regarded as existing 
solely for the purpose of reviving the physical and 
mental strength of the worker во that he can come back 
to work with renewed energy. In attempting to 
organise the whole existence of the worker around the 
idea of production, they forget that the worker is 
not merely a producer, but also a father, à citizen, and 
finally, à man who, having earned his daily bread, is 
entitled to а few hours, not merely of rest but of 
recreation. Ап appeal is made to the trade unions to 
promote the development of rationalisation іп a 
direction consistent with the aspirations of the workers, 
and, above all, to safeguard the independence of the 
worker's intellectua! and moral life. 


Industrial апа Labour Information, the weekly 
organ of the [International Labour Осе, gives parti- 
eulars of an important decision by the Supreme Court 
of Poland affecting the right of workers to strike. 
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In 1922 a strike was declared in the electricity works at 
Pruszkow, the workers demanding increased wages. 
The management decided to dismiss, without any 
indemnity, the workers who had organised the strike. 
Two of these workers brought an action, claiming an 
indemnity corresponding to three months’ wages, 
their contract of service providing for three months' 
notice in case of dismissal. The Court of first instance 
refused to allow the claim, but the Court of Appeal 
ordered the management of the works to pay the 


indemnity claimed. 


In the course of its judgment, the Court of SD 
said that it was beyond doubt that the wages paid in 
1922 to the workers in the Pruszkow works were 
particularly low, and decidedly lower than those paid 
in other works. Тһе workers wished to obtain an 
increase in wages without resorting to a strike, and it 
was only after the management categorically refused 
that а strike was declared. In these circumstances the 
Strike in question could not be considered a breach of 
agreement. The fact that the two workers claiming 
an indemnity were the organisers of the strike in no 
way constituted а reason for dismissing them without 
notice; workers who had the right to associate had, 
ipso facto, the right to elect delegates empowered to 
direct any collective action such as а strike. The 
management of the factory had therefore no right to 
dismiss the two workers concerned without notice, 
and should pay the indemnity demanded by them. 
The Supreme Court upheld the decísion of the Appeal 


Court. 


Mr. H. P. Macmillan, K.C., has accepted an invitation 
extended to him by the Shipbuilding Employers’ 
Federation and the Shipyard Trade Unions to act as 
independent chairman at the national conferences 
provided for in the conciliation machinery agreements 
concluded last year. All the shipyard unions except 
the Boilermakers’ Society are parties to these concilia- 
tion agreements, and a further endeavour is to be made 
to secure the acquiescence of the boilermakers in the 
procedure laid down. The agreements provide that 
work shall be continued pending the adjustment of any 
matter in dispute. There is adequate provision for 
discussion of questions in the yards where they arise, 
and for dealing with loca] questions in the districts, 
with а right of appeal to а national central conference, 
failing local settlement. Questions of national and 
general interest may be taken direct to a national 
central conference. There із a final appeal to а national 


general conference. 


A report issued this week by tho Ministry of Labour 
gives the results of an investigation carried out with 
the object of ascertaining the composition of the 
present large number of unemployed persons. Тһе 
examination was restricted to the cases of 10,000 
persons, and the conclusion arrived at was that among 
the great majority of the claimants unemployment was 
not chronic. 'There was, however, the investigators 
found, а sort of hard core of male unemployment 
com mainly of persons over 45 years of аде; 
but it was well below 10 per cent. of the total number of 
males in the sample, and was probably less than 7 per 
cent. According to one commentator on the report, 
“ the sample method of inquiry has been tested, and 
can be relied upon to yield results representative of the 
whole field from which the sample is taken." That is 
not, however, the opinion held outside the Ministry of 
Labour. Many important people in industry hold that 
the only way in which the character and composition of 
the burden of unemployment can be accurately ascer- 
tained is through ап examination of the whole list. 


The General Council of the Trades Union Congress 
are arranging to proceed with their ballot in the Notts 
coal area, notwithstanding the refusal of the Industrial 
Union to have anything to do with the project. A 
committee composed of local public men have, in 
conjunction with the General Council, drawn up con- 
ditions under which the vote is to be taken, and the 
issue submitted will be, it is understood, whether the 
miners wish to be represented in negotiations with the 
coalowners by the Nottinghamshire Miners’ Association 
or the Industrial Miners’ Union. In their conference 
with the General Council, it may be recalled, the 
Nottinghamshire Coal Owners’ Association stated that 
they intended loyally to carry out the agreement made 
with the representatives of their workmen, and that they 
could not recognise any other organised body of 
workmen than that with which they were now dealing.” 


The Ministry of Labour states that on March 26, 
1928, the number of unemployed persons on the registers 
of Employment Exchanges in Great Britain was 
1,033,800. Of these, 746,000 were wholly unem- 
ployed, 220,700 were temporarily stopped, and 67,100 
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were persons normally in casual employment ; 836,800 


were men, 29,600 boys, 139,200 women, and 28,200 
girls. On March 19, 1928, the number of unemployed 
persons was 1,066,077, of whom 864,316 were men, 
30,488 boys, 142,491 women, and 28,782 girls. Of the 
total number, 764,414 were wholly unemployed, 
233,875 were temporarily stopped, and 67,788 were 
persons normally in casual employment. On March 
28, 1927, the number of unemployed persons was 
1,081,729, of whom 878,208 were men, 26,813 boys, 
147,107 women, and 29,541 girls. 


In à memorandum issued this week by the Engineer- 
ing and Allied Employers National Federation, dealing 
with the burden of local taxation, it is suggested that & 
Royal Commission should be appointed for the purpose 
of :—(a) Analysing the composition of the unemploy- 
ment figures to show the nature and qualifications of 
those unemployed. (5) Ascertaining whether the un- 
employed are physically capable of performing the work 
which they claim to do. (c) Determining to what 
extent the unemployment fund ія carrying a load of 
misfits due to the war. (d) Ascertaining whether they 
are unemployed on account of age. (e) Exploring 
thoroughly the inter-relation of unemployment benefit 
апа Poor Law Relief and laying down lines for the 
distribution of both. (f) Ascertaining from what in- 
dustries and in what proportions the unemployment 
arises. (9) Ascertaining other relevant considerations 
ав to the facta, their causes and remedies. 


WIRELESS TELEGRAPHY IN SHIPS’ LirEBOATS.—The 
Mercantile Marine Department of the Board of Trade 
informs us that several changes have been made іп 

ph 115 (6) of the Instructions as to the Survey of 
Lite: ving Appliances, 1926. It has been decided to 
make the single-wire serial Ше standard in wireless 
telegraphy installations in ship’s lifeboats. Furthermore, 
in order to avoid technical difficulties as regards the 
metre-ampere figure of 15, laid down in the present 
regulations, the figure has been reduced to 10. A leaflet, 
designated Circular No. 1667, &nd giving full particulars 
of the n H 


changes, may be obtained from H.M. Stationery 
Office, Adastral House, Kingsway, London, W.C.2, 
price 14. net. 


TRIAL TRIP or THE T.S.S. “ BEAVRRBRAE. —Messrs. 
Sir W. G. Armstrong, Whitworth апа Company, Limited, 
recently carried out succeesful trials of the twin-screw 
cargo liner Beaverbrae, which they have built to the order 
of the Canadian Pacific Railway Company. She has 
been built to comply with Lloyd's highest class with an 
overall length of 512 ft. and а moulded breadth of 61 ft. 
6 in. The propelling machinery consiste of two sets of 
single-reduction tain turbines supplied by Messrs. 
Parsons Marine Steam Turbine Company, Wallsend. 
The total power of the installation is about 7,350 shaft 
horse-power in service, the designed speed being 14 knots, 
which was exceeded by nearly 1% Enoi on her trials. 
She is a sistership of the Beaverford, which vessel was 
built by Messrs. Barclay, Curle and Company, Limited, 
and was described in ENGINEERING on page 185 ante. 


THE IRON AND STEEL INsTITUTE.—The annual meeti 
of the Iron and Steel Institute will be held on May 3 an 
4 next, in the hall of the Institution of Civil Engineers, 
Great George-street, London, 8.W.1, the proceedings 
commencing each day в% 10 ала. Оп Мау 3, the newly- 
elected president, Mr. B. Talbot, will be inducted into the 
Chair, will present the Вевветег Gold Medal to Mr. 
Charles М. Schwab, and will deliver his presidential 
address. Тһе papers to be read and discussed аге аз 
follows :—'' Blast-Furnace Data and their Correlation," 
by Mesers. E. C. Evans and F. J. Bailey ; '' Reactivity of 
Coke," by Measrs. J. Н. Jones, J. С. King. and Е. 5. Sin- 
natt; “Тһе New Plant of the Appleby Iron Company, 
Limited," by Mr. T. Thomson; “ Blast-Furnace Practice 
in Natal," by Messrs. J. E. Holgate and К. R. Е. Walton ; 
The Fatigue Resisting Properties of 0:17 per cent. 
Carbon Steel at Different Temperatures and at Different 
Mean Tensile Stresses," by Mr. H. J. Tapsell; “Тһе 
Properties of Nickel Steels with Special Reference to the 
Influence of Manganese," by Mr. J. A. Jones; “ Тће 
Influence of Nickel іп Iron-Carbon-Silicon-Alloys con- 
taining Phosphorus,” by Dr. A. B. Everest and Pro- 
fessor D. Hanson; “Тһе Effect of Silicon on Tungsten 
Magnet Steel,” by Mr. J. Swan; “ On the Structure of 
the Iron-Chromium-Carbon System," by Dr. A. West- 

en, and Messrs. С. Phragmen, and Тт. Negresco; 

cond Report оп“ Heterogeneity of Steel Ingots,” by 
а Committee of the Institute; “А Comparison of the 
Most Important Methods Employed in the Cleaning of 
Blast-Furnace Gas,” by Mr. V. Harbord ; “ Heat-Resist- 
ing Steels. Part II.—Mechanical Properties,” by Dr. 

. Н. Hatfield; “Chromium Steel Rails," by Dr. T. 
Swinden and Mr. P. H. Johnson; “А Study of the 
Resistance of Over-Stressed Wrought Irons and Carbon 
Steels to Salt-Water Corrosion," by Dr. J. Н. Friend ; 

The Rapid Normalising of Overstrained Steel," by 
Mr. W. E. Woodward; The Recovery and Sinking-in 
or Piling-up of the Material in the Brinell Test and the 
Effects of these Factors on the Correlation of the Brinell 
with Certain other Hardness Teste," by Dr. A. L. Norbury 
and Mr. T. Samuel ; and “ Twin-Like Crystals in Annealed 
а Iron, by Mr. H. O'Neill. The annual dinner of the 
Institute will take place in the Grand Hall of the Con 


naught Rooms, Great t 
on Thursday, May 3. Queen-street, W.C.2, at 7.30 p.m., 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN THE PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal Markets.) 
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Norz.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations ot 


the London Metal Exchange for fine foreign and “ standard 


metal, respectively. The prices shown for 


lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices аге plotted 


for steel plates and rails, 
plates are for ship, bridge and tank qualities, 


ttle, the contents of which vary 


and also for hematite and Cleveland 


pig-iron. The prices given іп the case of steel 


and those for steel rails are for heavy sections. The pig-iron 
эки are for East, Coast, hematite and Cleveland iron, both of No. 1 quality. Тһе price of 


from 70 lb. to 80 lb. Тһе price of tin-plates is 


uicksilver is per 


per stan box, but in 


other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent 14. each. 


А MOvABLE Баплулү PLATFORM.—In order to deal 
with а considerable increase of traffic, the London 
Underground Railway have recently found it necessary 
to lengthen one of the platforms at their Wood Lane 
station by an extent, which, if carried out in the ordin- 
ary way would have meant permanently fouling а track 
from the car depot, and а timber extension, 40 ft. long 
and hinged at the end adjoining the existing platform, 
has therefore been built. Іп the normal way this 
extension covers the track from the depot, but it is 
so arranged that Ив outer end can be swivelled about 
4 ft. and the track thus left free. The movement is 
operated electro-pneumatically from the signal cabin, 
complete interlocking with the point and signal move- 
ments of both the main and depot tracks bei rovided. 
The equipment was deeigned and construc by the 
Underground Railway staff, 


TRIAL Твір or THE M.S, “ Ko Lup."—The Зи 
the nine motor cargo vessels ordered from Messrs. Har ted, 
end Wolff, Limited, by the King Line, Limit*" 
named the King Lud, has been handed over (0 
owners recently, after i 


satisfactory trials. She 
is а sistership of the "MLS. King John, described Ш 
ENGINEERING on page 30 ante. 


Колар CONSTRUCTION IN THE STATE OF утаје 
—It is reported by His Majesty's Consul that Ше 
Pernambuco State Government has crested а крана 
fund for road-construction purposes. British m ^in 
are interested in the supply of this claas of mate Der 
obtain further particulars on application to the 
ment of Overseas Trade, 35, Old Queen -street, 


on, 
S.W.l. Reference number А.Х. 6121 should be quoted. 
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Exhaust colour 


EXPERIMENTAL DIESEL ENGINES.“ 
By Engineer-Captain A. TURNER, В.М. 


боми of the earlier experimental work carried out by 
the Admiralty Engineering Laboratory at West Drayton, 
has been described in papers read before this Institu- 


object of discussing some of the more recent develop- 


Needle-valve lift .. 


Exhaust temperature 
Brake mean pressure 
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Both the аігога and mercantile machinery are efficient 


tion,f and the present note has been written with the | and economical with fuel in their own spheres, the latter 
being particularly so, and, as in the case of the steam 
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conditions would be repeated if multi- cylinder engines 
were constructed from them—in other words, if the 
mechanical efficiency of the unit cylinder is low, it does 
not necessarily follow that the low efficienoy would be 
repeated in the actual sea-going engine. For example, 
& unit cylinder requires а relatively large flywheel, 
whereas the multi-cylinder engine may bave none at 
all; the camshaft driving gear may be heavy and 
strong enough to drive six or eight pairs of valves, and 
yet only work one in the unit cylinder; and, further, 
what may be more important in their effeot of the 


0.114 in. 

Shaded. 

1,050 deg. F. esti- 
ted. 


ma 
110 Ib. per square 
inch. 


ments that have taken paco | Не establishment. 
One of the principal aims of the laboratory has been to „т----22 
assist, by obtaining experimental data, in the develop- Fig. 7. m Pd reduction of the mechanical efficiency of these units, 
ment of reliable and durable Diesel oil engines of high » df are the heavy balance weights which are necessary in 
„ the case of the single-cylinder engine and unn 
| | on service where the engine can be balanoed without 


powers on the basis of & minimum expenditure of 
weight and space which is consistent with а speed of 
revolution suitable for use with the marine propeller. 
These requirements are exacting, as it is desirable to 
teduce the machinery weight for naval purposes, if it 
were possible, to that of aircraft engines on the one 
band, where the propellers work at high speeds of 
revolution in à medium which is about one-thousandth 
the weight of water, whilst on the other hand, preserving 
the high efficiency of the merchant ships’ propeller 
which runs at Ив best at, say, 800 r.p.m. to 100 r.p.m. 


Fig.3. EX.7. DIGIT ENGINE 


(578. 8) 


Diagram’ shcwing lengths of worn face on camshaft skew gear wheel. 


NoTx.— The camshaft is not shown in its true relative position to the 
gear wheel. It has been displaced to bring together those portions of the 
cams and gear wheel that are in operation together, e.g., when No. 5 tooth 

. № engaged, point х on the exhaust cam is in contact with its roller. 


TABLE I.— Digit Engine. 
Two Hours' Test at 390 Brake Horse-power. 


Revolutions per minute ... 392-7. 
Indicated horse-power 497. 
Вгаке horse-power 390. 
Mechanical efficiency 78-6 per cent. 
Mean intermediate pressure 159-6 Ib. per 

. square inch. 
Blast air pressure 1,150 Ib. per 

А square inch. 
Blast air consumption 80 cub. ft. per 

minute. 


Сошргеевог brake done power ... 48. 


Net brake horse-power of installa- 

tion i © са ... 342. 
Net mechanical efficiency... 69 per cent. 
Fuel... а Texas. 


0.336. | 


Lb. per indicated horse-power- 
hour a -— T 

per brake horse power engine- 
0 


our ... 5%% io ЖЕР 428. 
Lb. per brake horse. power (net). 
Co our ... біз а ... 0-488. 
mpression pressure 460 Ib. per square 
) inch. 
Maximum cylinder pressure 630 lb. per square 
Ие inch. 
jection nozzle Six 0-130.in. 
holes, 120 deg. 
angle. 


„Paper read before the Institution of Naval Architects 
немі , March 29, 1928. Abridged. 
6 
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EFFICIENCY OF GEARS % 


them. Тһе trial resulte, of which typical examples 


| | 
| 
| will be given, must therefore be studied from this 
DOES aspect, otherwise some of them may appear to be 
„7 decidedly poor, whereas it does not necessarily follow 
p d that they are so. 
Among others used for occasional studies, the 


principal engines are ав follows :— 
(1) The Digit Engine.—This engine was built at 
Chatham Dockyard from designs prepared at the 


Fig. 4. EFFICIENCY TESTS OF SKEW GEARS. 
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reciprocating engine, it is doubtful whether naval ma- |laboratory (at that time at South separe ) It 
chinery of the reciprocating type is likely to be the equal | із of the simple four-stroke cycle type, with & trunk 
of the latter on account of the severe limitations forced 
upon it by considerations of weight, lack of head-room 
and space available in a warship. The general character 
of this difference of size may, perhaps, be illustrated by 
Fig. 1, which depicts in block form a typical Diesel 
engine of about the highest power at present in use іп 
the Mercantile Navy in relation to one of the same 
power, but of a type based on the several experimental 
engines under development at the Laboratory. 

The position as regards Diesel engine development 
for naval work has not altered appreciably from 
that described in the latter of tbe two papers men- 
tioned. For although considerably greater powers 
have been obtained than was the case at that time, 
improvements in the economy of fuel of the modern 
marine steam installations have also been effected of 
magnitude sufficient to render the competition between 
the two rivals as keen as ever. Steady progress has been 
made and knowledge has accumulated during the period 
of the Laboratory's existence, and it is proposed to 
compress into this paper а few of the lessons learned 
in following the various paths of exploration. 
study centres round the general behaviour and сһагас- 
teristics of engines of the following types :—Four- 
stroke cycle trunk piston engine. 
double-acting engine. Two-stroke cycle stepped piston 
engine. Two-stroke cycle opposed piston engine. Two 
stroke cycle double-acting engine. 

In each case single-cylinder units have been con- 
structed, and, as a general rule, only the cylinder 


piston having a cylinder diameter of 20 in., a stroke of 
20 in., a speed of 390 r.p.m. Its normal brake horse- 
power is regarded as 300 gross, i. e., without its air 
compressor, and under these conditions it is used for 
trials of 200 hours or so duration whenever required. 
It has been used for testing improvements in detail 
such as pistons, cylinder covers, exhaust valves, valve 
gear details generally; and, furthermore, has been 
subjected to most severe tests of an exploratory nature 
with the object of obtaining more power from a cylinder 
of this size. 

(2) The White Engine.—This engine was built by 
Messrs. J. S. White at Cowes to designs prepared by the 
laboratory. This is a two-stroke engine with a single 
cylinder of 18 in. diameter, 20 in. stroke, designed to 
run at 400 r.p.m. The scavenge air was supplied by a 
stepped piston, and the supercharge air from a crank- 
driven pump. The scavenging arrangements proved 
to be generally unsatisfactory ; 100 lb. mean indicated 
pressure at 300 r.p.m. was not exceeded satisfactorily, 
and drastic alterations were necessary. Subsequently 
a double-acting engine commenced its trials, and work 
on the White engine ceased when the new engine 
became available for experiments with scavenging and 
other two-stroke features, its principal paite Бену 
embodied to form a new trial engine. 

(3) The Dozford Engine was built by Messrs. W. 
Doxford and Sons, Limited, of Sunderland. It is an 
opposed piston engine of the two-stroke type, having а 
oylinder 14 fy in. in diameter, a stroke of 28} in., and a 


The 


Four-stroke cycle 
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them, which is outside the province of this paper 


but it cannot be too strongly emphasised that it is 
not а matter of mere power per cylinder that eventually 
counts, but the general requirements of the engine 
taken as à whole in regard to accommodation on 


board ship, and these vary considerably. 


and the speeds of the camshafts increase. For similar 
valves and spring arrangements the working stresses 


in the spring steel may be regarded as varying with 


the square of the valve diameter and the square of 
the camshaft speed, and possibly this may be taken 
as а rough criterion of measure of the shock on the 


TABLE III. 
Two-stroke 
Four-stroke Single Acting. Four-stroke Opposed Two-stroke 
Double Acting. Piston Type. Double Acting. 
Үү, | Med e m 
| wit Three Cranks One Crank 
| pies , | Equivalent of 3 Super- Super- 
Blower driven Р : charged. charged. 
| off the Engine. 
Referred D * pressures, Ib. | 
т square inc за > - 100 | 115 81:2 87 61:4 
— тен —— of impulses 4% 1 | 1 2, 2 
peed of revolution За ja 390 | 390 400 324 320 
Comparative B.H.P. рет given size | | 
of cylinder .. oe 45 Es 1 | 1:15 1:66 2.89 2.00 
TABLE IV.—Daric ENGINE. 
| Trials at 120 lbs. square inch. M. I. P. (Approz.). 
R.P.M. - НР ja 5% ча к" 251-3 275-5 302-5 316-2 
M. I. P., top, Ib. per square inch * ғ 124:3 116:3 120-2 127.2 
M. I. P., bottom, Ib. per square inen ds 120-1 114.3 120-2 122.7 
І.Н.Р., top.. as T + га ne 850 870 994 1,097 
І.Н.Р., bottom 743 772 899 955 
І.Н.Р., total А 1,593 1,642 1,893 2,052 
В.Н.Р. .. 9% ХЕ ~ 904 -7 901:5 937-7 988 
Mechanical efficiency, per cent. 56-8 54:8 49:6 45 
Fuel consumption, Ib. per hour 5% pi 556-5 580 -5 620 754 
Fuel consumption, Ib. per I.H.P. per hour, top 0.342 0.347 0.323 0-352 
Fuel consumption, Ib. per І.Н.Р. per hour, 
bottom .. T 4 * са Ж 0-358 0-363 0.333 0-385 
Fuel consumption, Ib. per I.H.P. per hour, total 0:350 0.353 0.327 0-367 
Fuel consumption, Ib. per В.Н.Р. per hour 0.618 0.644 | 0-662 0.763 
Exhaust colour 2x ӯ n C/S8 C/SS С-С/88 S-D 
Exhaust temperature, deg. F. .. 2s Т. 815 805 850 935 
Compression pressure, top, 15. per square inch 585 595 | 600 610 
Compression pressure, bottom, Ib. рег square 
inch де е? s г 9 35 485 515 | 560 590 
Maximum pressure, top, lb. per square inch .. 625 600 | 610 612 
Maximum pressure, bottom, Ib. per square inch 675 652 | 690 720 
Scavenge air pressure, lb. per square inch ..| 4 5 | 5: бі 
Supercharge air pressure, Ib. рег square inch .. 4 4 + бі 
Blast air pressure, Ib. per square inch ird 1,150 1,190 1,265 1,175 
Compressor I. H. P., per centage of engine I. H. P. 11:9 12-9 | 12-1 — 
Sea venge I. H. P., percentage of engine I. II. P. 3-6 5.2 | 5:8 — 
Supercharge I. H. P., percentage of engine I. H. P. 2.7 3.8 4:2 "X 
Friction H.P., percentage of engine I. H.P. 25-0 23:3 | 28-3 em 
Heat converted to I. H. P., per cent. 2 40 39-5 2.7 38 
Heat converted to В.Н.Р., percent. .. sts за“? 21-7 21:2 18:2 
Heat to jackets and covers, percent. .. ғ 13-7 13:7 | 13:1 -- 
Heat to piston-cooling oil, рег cent. i^ 7:8 7:8 | 7:6 — 
Heat to exhaust, &c., per cent. 22 o^ 38:5 39 | 36-6 | - 
| | 
SNAP Tests АТ HIGH POWERS. 
* * 3 85 305 310 | 310 | 320 328 
M -P., top, Ib. per square inch 129-6 128-5 | 131 12 141:5 
La bo bottom, lb. per square inch 122-1 118-5 118 22.2 123 
Id top... ЈЕ а 1,077 1,087 1,110 1,120 1,270 
.H.P., bottom б, 020 905 | 900 963 990 
LHP., total 1.907 1,992 2,010 2,083 2,2 
и: 2 ав 92 - T » 955 968-5 1,033 1,065 1,093 
echanical efficiency, per cent. y 47-8 48-6 | 51-5 | 51-2 | 48:4 
TABLE У.— от ENGINE. 
Tests with Invisible Exhaust and 3:93 Ib. per square inch Boost. 
R.P.M 2 à « 

. T 44 T > 351 391 391 391 420 
ска pressure, ]b. pcr square inch 3 93 3.93 3°93 3.98 3:93 
Eua LR ке " p 328 388 416 441 473 
MIP " ZA TAM | 251 306 332 | 350 383 
LH. P. Ib. per square inch 140-4 162-3 166.5 | 133.8 185-8 
G F. T e "n 50 416 504 515 | 570 617 

а mechanical efliciency, per cent. 79 77 80-7 77-4 76-8 
Tus саса! efficiency, per cent. * T 60-3 60.7 64-5 61-4 62 
Fuel consumption, lb. per I. H. P. hour t 0-287 0-307 0-322 0.314 0.300 
+ consumption, Ib. per B. H. P. hour (gross) . 0-362 0:399 0-399 0.404 0-391 
| eonsumption, Ib. per B.H.P. hour (net) 0-472 0-506 0-500 0-511 0:483 
€i consumption, lb. per hour ys | 118.7 154.7 | 166 178.7 185 
mpressor В.Н.Р. ЗА ^ | 13 47-5 49 58 56 
ЖЕН: 22 — 7 — i 24 34:5 35 33 34 
2 air, cub. ft. per minute | < 63 | 69 69 83 83 
eat in fuel, В. 100 per cent. 100 per cent. 100 per cent. 100 per cent. 100 per cent. 
i B.Th.U. per minute И 26.100 46,900 50,300 24,100 56,100 
eat to I. H. P. Fe А | 48-8 per cent. | 45-5 per cent. | 43-4 per cent. | 44-8 рег cent. | 46:7 per cent. 
Е P., B. Th. U. рег minute i 17.600 21.300 21.800 24,200 26,200 
eat to P СЕНА | 12-1 per cent. | 11-6 рег cent. | 11-7 per cent. | 12:7 per cent. | 12-1 рег cent. 
е Jackets, B.Th.U. per minute 4 Ph Му 50 5.890 | 6,000 6,500 
eat to А DNE CUP я "| 2-8 per cent. 2'7 per cent. 2-8 per cent. 2:9 per cent. 2:6 per cent. 
2 piston cooling, B.Th.U. per minute J 10 | 1.300 1.400 | 1,560 1,470 
eat to ex Е ree 36-3 per cent. | 40-2 per cent. | 42-1 per cent. | 39-6 per cent. 38-6 per cent. 
tud haust, B.Th.U. per minute f 1 100 | | 18.850 21,210 21,440 21,030 
— Pressure, Ib. per square inch 610—650 610-040 610-660 250-620 010-650 
pression pressure, ]b. per square inch 270 | 590 580 560 990 
ust temperature, deg. F. A | | 743 | 880) 950 | 1,030 1,065 
: | Invisible | Invisible | Invisible Invisible Invisible 
| 115 


X ust colour . "n 6 
Jet brake M.E.P., lb. per square inch 


— OO 
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Тће speed of revolution of the engine shafting із 


| 


governed to a large extent by that at which the 


Propellers can be driven efficiently. At 390 r.p.m. 
е opening and closing of the valves of the Digit 
жыгы в undoubtedly noisy, but the limits of speed 
ча ch engines of this size may be driven is largely 
erned by the stresses obtaining in the valve springs, 


which increase rapidly as the diameters of the valves 


95.7 | 107:5 113 


valves, cams, camshaft driving gear, «с. Experience 
With valve springs in engines with cylinders about 
the size of the Digit engine shows that it is desirable 
to consider at least two air valves and two exhaust 
valves per cylinder head, and tests on another engine 
with valves on these lines show that the valves are 
uncommonly silent. The cylinder heads of the aircraft 
engines are most attractive in this respect, but similar 


cylinder heads in Diesel engines have been found 
most awkward to arrange for at present on account 
of the difficulties in efficiently water cooling both the 
cylinder head and the removable valve cages and 
also in arranging a practicable reversing arrangement. 

In two-stroke engines the camshaft must rotate 
at the same speed as the crankshaft, and it is evident 
that apart from any consideration of severe working 
conditions as regards heat, the valve springs, if scavenge 
valves are provided, must be carefully considered, as 
other things being equal the stresses in the springs 
may be four times that obtaining in valves of similar 
size in the four-stroke engine. 

It may be observed that contrary to supposition 
the provision of four valves in lieu of two would 
actually appear to simplify the design of the cylinder 
head and render it free from casting difficulties, and 
reduce the risk of cracking between the fuel and 
exhaust valve orifices. Хо difficulty has, however, 
been experienced with this type of cracking at the 
Laboratory, although tested under working conditions 
corresponding to 203 Ib. per square inch mean indicated 
pressure with cylinder relief valves occasionally lift- 
ing at about 750 lb. per square inch. Fig. 3, and 
Fig. 4, page 425, show the nature of the wear that 
can take place in camshaft driving gear, also how 
inefficient this type of driving gear may become 
with its narrow limits of pressure intensity and rubbing 
velocity, either collectively or individually, under 
which it will work without chattering or even firing 
up. At high speeds it follows, therefore, that the 
mechanical efficiency of the engine must be adversely 
affected by gears of this description. Valve gears 
driven by straight chains of simple spur wheels with 
ground teeth have been used for a large experimental 
engine employing wheels up to 3 ft. diameter running 
at speeds from 400 to 200 r.p.m., and have worked 
smoothly, silently, and evidently with a high mechanical 
efficiency, although the latter has not been definitely 
measured at the Laboratory. Тһе loading on the 
teeth of spiral gears, coupled with high rubbing speeds, 
is incaleulable in the event of a valve sticking or 
seizing, and further difficulties have been experienced 
with valve-operating gear on account of a desire for 


| compactness having involved occasionally too great 


an angle of obliquity of links and rods during reversing 
processes, the forces required to replace rollers on 
their cams against the heavy spring loading on the 
valves being considerable. Апу error in this direc- 
tion may lead to stiffness in operation, even if it does 
not defeat the operation altogether. Іп this respect, 
as in the case of the normal working operation of the 
valves, the loading on a cam operating two small 
valves due to inertia effects may be only 60 per cent. 
of that on the cam which works a single valve of the 
combined area of the small valves. Тһе smaller 
valves may be expected to give a freer passage to the 
inconing air, and thereby improve the volumetric 
efficiency of the cylinder. 1% will be seen, by exter- 
polation of the tests on supercharging, that the normal 
volumetric efficiency of the cylinder is about 85 per 
cent., an estimate that is confirmed by a number 


of tests with light spring diagrams. 
(To be continued.) 


STRESSES IN THE HULLS OF 
STRANDED VESSELS.* 


By Proressor E. С. Coker, F.R.S. 

THE loss of the motor cargo boat Lochmonar, 
which ran aground early in December last at the 
mouth of the Mersey and broke her back with a 
cargo on board of an estimated value of 400,0004., 
is an interesting, if lamentable, case of the failure 


of a ship's hull under abnormal conditions of loading 


which, possibly, were never contemplated or taken 
into account by her designers. This vessel was 
155 ft. long and 39 ft. moulded depth, with a bridge 
153 ft. long on the awning deck. According to photo- 
graphs taken at the time this structural failure took 
place immediately forward of the captain's bridge, 


| where the hull plating above the level of the main 


deck is reduced in height by a few feet, and the dis- 


continuit y of section is rounded off by a curve probably 


of cireular form. The fracture in the ship's hull 
appears to have occurred at or near the join of this 
curve with the forward and lower part of hull plating, 
and extended almost vertically for а distance of many 


| feet, the two parts of the stranded vessel showing а 


deep vertical V-shaped gap of small angle. 

The reason for the fracture taking place here is 
not surprising, as it is known that discontinuities due 
to change of section in any structure cause abnormally 
high stresses to occur at such places; but this need 
not be inevitable, and having regard to the large 
amount of capital involved—in this case, about 


* Paper read before the Institution of Naval Architecte, 
on Thursday, March 29, 1928. 
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100,0001. for ship and cargo—it is of especial interest | application to actual ships and сап be modified if 


to naval architects, owners, passengers, shippers 
and underwriters that this risk, to which all vessels 
are liable, shall be diminished as much as possible, 
if the hull of a vessel сап be strengthened іп а simple 
and economical manner to avoid а ship breaking 
her back due to running aground. It is not, however, 
the object of the present paper to discuss the structural 
alterations which might be useful. Their detailed 
‘consideration is more a matter for the experienced 
naval architect, who possesses the knowledge of what 
is possible under the circumstances. The present 
paper is, therefore, an attempt to obtain by simple 
experiments some idea of the magnitude and dispo- 
sition of the stresses in a ship thus situated. 

In this connection some results may be mentioned 
on the effects of change of section in tension members, 
which are useful as illustrations, before considering the 
more generally applicable case of the stress in a loaded 
beam with a sudden change of section, to which a 
stranded ship has a general resemblance. When a 
symmetrical tension member of breadth a changes 
to a section 6 in the manner shown by Fig. 1, where 
the radius ef the filleta is R, it is found that a high 
‘stress is developed near the join of the straight part 
of the contour AB with the arc BC at some point D 
just beyond the join, and that this increase of stress 
depends mainly on the radius of the connecting arc, 
and to a less extent on the change of breadth. This 
is shown in the diagram by plotting the results of some 
observations in which R only is varied, and the stress 
at the breadth а is maintained at 1,200 lb. per square 
inch for convenience. The maximum stress is then 
found to be as given in the following table. The 
figures here given show clearly that as the radius 
decreases the maximum stress intensity will tend to 
increase indefinitely. 


КІп. Ғіп. | J-In. 

K. Radius. | Radius. | Radius. 
Maximum stress in Ib. per sq. in. ..| 1.480 1,725 1,800 
Percentage Increase of stress ..| 23.4 43.8 57.5 


Practically, of course, this last stage could never 
be reached, as the material, if ductile, will become 
plastic and fail at some point, not necessarily the 
point D, unless possibly the loads are alternating and 
repeated sufficiently often. If brittle, the chance of 
failure at D is much more likely. It is of interest to 
note here that, in the ship above mentioned, fracture 
appears to have commenced at & place in the hull 
‘corresponding to point D, but whether this was due 
to brittle material or the continued movement of 
the vessel owing to waves or tidal causes does not 
appear. 


The „ values, quoted here from a former | 
0 


paper,“ not, however, do more than indicate the 
possibility of a large increase of stress at a corresponding 
place in а ship's hull; and in order to obtain more 
precise information on the subject, some experiments 
will now be described of а somewhat elementary 
nature on simple beams, with discontinuities of type 
similar to those in а ship's hull, in which the depth 
of the beam is changed on one side only from a to 6, 
Fig. 2, with а connecting quadrantal arc BC of radius R, 
and where necessary a straight contour CD at right 
angles to the upper contour ED. For this inquiry 
it is probably sufficient for the purpose if a beam of 
this form is subjected to a simple bending moment 
in order to bring out the characteristic effects due to 
the abrupt change of section. This bending moment 
is obtained very simply by supporting the beam at 
two points F and G, between which the discontinuity 
occurs, and loading equally at two other points H and I 
equidistant respectively from F and G. 

Under these conditions the bending moment is 
uniform between the points F and G, and there is no 
shear stress. In the general case of a ship there would, 
of course, be shear stress, since the stranded end is 
more or less rigidly fixed and the free end is loaded by 
a distributed system of weights due to cargo, machinery, 
and the like; but if the hull at and near the discon- 
tinuity is free from external load, the shear stress at the 
extreme ends of the cross-section must have a zero 
value, and hence the extra complication caused by 
adding a shear load to a beam is hardly worth arranging 
for, since the maximum stresses are not likely to be 
other than at the upper and lower boundaries of the 
hull plating, unless there are internal boundaries also, 
which latter are not considered here. It is, moreover, 
hardly worth while to use a more complicated form of 
beam to represent a ship's hull, as although the latter 
is a somewhat complex built-up structure, the stress 
distributions obtained in simple forms have a general 


Photo- elastic Measurements of the Stress Distribu- 
tion in Tension Members used in the Testing of Materials,’ 
by E. С. Coker, Proceedinge of Institution of Civil 
Engineers, vol. ccviii, 1918-19, Part II. 


required later to approach them in complexity. There 
is also an advantage in commencing with the simplest 
cases, a8 it is easier. to proceed to the more intricate 
ones later if necessary. | 

Іп the investigations to be described, transparent 
beams are used, for simplicity of observation and 
measurement, and as the general principles involved 
have already been described in two papers*, read 
before the Institution of Naval Architects, it is not 
necessary to describe these further. | 

When а straight beam with parallel contours is 
bent uniformly the distribution is of а simple type, 
апа the stress p in it is given accurately by the well- 
known formula р = МуП. This does not apply, 


however, at or near a discontinuity, as the fundamental 


basis on which this formula reste no longer holds. The 
formula, however, is useful here ав в standard of com- 
parison to show the extent of the change from normal 
conditions, and in the following examples the actual 
stress intensities are compared with this hypothetical 
one to afford & measure of the change due to the 
presence of the discontinuity. For this purpose two 
beams of rectangular cross-section and 0-199 in. thick 
are compared, both of which have depths a = 0-985 in., 

— 1-250 in. Fig. 2, and the discontinuity of the 
upper edge consiste of а quadrantal aro B C in the one 
case of у; in., and in the other of Ж in., joined by а 
straight vertical part C D to the upper contour. e 
beams when supported on rollers are loaded by weights 
applied at their ends to give a uniform bending moment 
of 62-4 іп.-ІЬ., and the stress condition is observed 


Е ne 

* “Тһе Determination by Photo-elastic Methods of 
the Distribution of Stress in Plates of Variable Section, 
with Some Applications to Ships’ Plating," by Professor 
E. а. Coker, Trans. I.N.A., 1911, vol. Ші, page 265 
(ENGINEERING, vol. xci, es 531, 566). 

The Distribution of Stress due to a Rivet in a Plate," 
Professor E. G. Coker and Mr. W. A. Scoble, Trans. 
I. N. A., 1913, vol. lv, page 207 (ENGINEERING, vol. xcv, 
page 439). 
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by the usual optical methods. Тһе lines of principal 
stress for the former of these beams, Fig. 3, indicate 
the general nature of the distribution, and it is, more- 
over, quite easy to pick out in the polariscope the 
place on the contour where the stress is greatest. This 
is found to oocur just beyond the join of the upper 
straight contour with the quadrantal aro. 

Measurements made along both upper and lower 
contours confirming this are shown in Fig. 4, where 
for convenience of comparison the stresses found are 
plotted on the contour of the beam with the larger 
quadrantal arc. This distorts somewhat the polar 
diagram of stress distribution for the beam with the 
smaller arc, but does not appreciably affect the com. 
parison as regards maximum stresses. It bas the advan- 
tage of showing that the maximum stress occurs at 
approximately the same angular distance from the 
horizontal in both cases. In the beam with = у. in., 
we find that the maximum stress 18 2,700 lb. per square 
inch, and when В = jy in., it rises to 3,230 Ib. per 
square inch, while the standard of comparison adopted 
gives 1,920 ]b. per square inch for depth a. Тһе local 
increase of stress is therefore 41 per cent. in one case 
and 69 per cent. in the other. Ав in the tension 
member quoted above there is no limit to the increase 
of stress with decrease of radius if the material is able 
to bear it. 

Ав regards the stress distribution along the other 
contours, there is but little of interest, except possibly 
that the measurements of stress distribution at the 
lower contour show & gradual change from one intensity 
to another intensity, both of which when complete 
are found to agree approximately with the stress found 
by the usual Bernouilli-Euler formula mentioned 
above, and there is no abnormal rise anywhere. The 
measured values are somewhat less than the calculated 
ones, owing to slight frictional effects in the stressing 
gear, 80 that it is necessary to regard the 5 
in Fig. 4 as merely first approximations. ey are 
probably sufficient to afford some guidance as to the 
rise of stress likely to be found in similar cases, and to 
demonstrate the necessity of strengthening the hull of 
а ship at such discontinuities, since in any case if this 
part of the contour is at the highest part of the hull 
it must be subjected to the maximum stress which can 
occur. 

Having shown that а high stress is to be expected 
at those places in a ship’s hull, if not especially 
strengthened, it is not difficult to give а possible expla- 
nation why a stranded vessel is likely to break there, 
since with one end partially fixed and the other sub- 
jected to oscillation by winds, waves, and tide, we have 
а condition of alternating stress which may easily rise 
beyond the yield-point of the material, and if repeated 
sufficiently often will ultimately cause fracture. How 
а hull should be strengthened to eliminate this weak- 
ness is а matter which the author does not feel com- 
petent to offer an opinion. In conclusion he wishes to 
express his thanks to Mr. R. C. Mildner, a post-graduate 
student of University College, for assistance in the 
Stress observations. 


DUST-SEPARATING INDUCED- 
DRAUGHT FAN. 


PABADOXICAL as it may appear, one of the penalties 
of smokelessness in boiler firing is often the emission 
of dust. Anything like a high rate of evaporation 
postulates a high rate of combustion, with Ив accom- 
panying increase in volume, and generally therefore in 
velocity, of the primary air supply. An outatanding 
case is that of the locomotive which ina dry summer often 
fires the grass at the track side. In stationary practice 
conditions arising from the matter ejected from a chim- 
ney are not so dangerous as from locomotive cinders, 
but still, in industrial areas, whether the necessary 
draught to ensure combustion perfect enough to give 
a clear chimney top, is obtained either by making that 
chimney very high, or by forced or induced draught, 
the dust emitted is often enough to constitute a nuis- 
ance. Apart from the public aspect of such a discharge, 
there are many industries in which it may adversely 
affect the product of the factory, for example, where 
confectionery and food is concerned. Another exam le 
is that of the manufacture of insulating materials: 
and recently at the works of Messrs. The Micanite 
and Insulators, Limited, Walthamstow, we had the 
opportunity of inspecting the apparatus for (еер at 
dust from the boiler flues, which we now describe wi 
the aid of Figs. 1 to 5. и ; 

The een of micanite Де pup precios 
requires & high de of cleanliness, as the : 
of foreign шл, easily entrapped in the sticky 
bond during manufacture, is apt to lead to и 
breakdowns. The various shops themselves of 
above-mentioned firm are in excellent order, 
would seem to necessitate no further ssfeguard, yet 
реша contamination by chimney dust has er 

n guarded against by the installation of E n 
separating induced-draught fan at the base o 
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DUST-SEPARATING INDUCED DRAUGHT FAN. 


CONSTRUCTED BY 


chimney. This was supplied by Messrs. James Keith and 
Limited, 27, Farrinzdon-avenue, 


Blackman Company, 
Е.С.4, anl an external view of it is given in Fig. 1. 


From this, it will be seen that the appearance and 
space occupied are much the same as for an ordinary 
induced-draught fan, indeed, the only marked difference 
in appearance lies in the hopper-shaped dust-collecting 


box underneath the staging. As regards space, how- 
ever, the fan casing is somewhat wider than the normal, 


the reason for this being clear from Figs. 2 and 3, which 
show the general construction of the normal type of 
dust separator, details of the fan impeller itself being 


shown in Figs. 4 and 5. 

Referring to the two latter figures, it may be said 
that the impeller is that of the standard Keith induced- 
draught fan with a few short and narrow blades riveted, 
inan 5 radial position, at the outer portion 
of the 
Fig. 3. The inlet is on the right-hand side of the figure 


and, as will be seen, has an internal cone а tapering 


to the eye of the impeller, and an external one 6 
partly shrouding the vanes. А truncated cone с, 
facing the opposite way to the cone b is attached to 
the fan casing. The outer edge of the conical part does 
not, however, touch the casing, and there is a narrow 


annular space between the two. Similarly, the inner 


edge of ite disc-shaped part does not quite touch the 


small projection on the casing surrounding the impeller 


shaft. The shape of the outer casing is best seen in 
Fig. 2. The space between it and the truncated cone 
¢forms the dust chamber. The discharge part of the 
Casing is formed into an annular helical portion which 
terminates in an outlet branch connected with the 
chimney or the atmoephere, as the case may be. 

е action of tbe fan is as follows. Тһе entering 
dust-laden gases are given a whirling motion by the 
rotating vanes, travel out radially, and are deflected 
by the cone 6 on to the cone c. The centrifugal 
отсе thus imparted to the dust causes it to continue to 
travel outwards on the surface of the cone c until 
it reaches the edge over which it enters the dust chamber 
eisted by a slight air current operating on a closed air 
circuit, This current is set up by the small vanes 
Mi the back of the impeller which draw the air through 
s narrow annular opening in the centre of the trun- 
5 ted part of the cone c, and so cause a circulation 
Не both surfaces of it. The dust оп reaching the 
iti chamber falls into the hopper space below, and 
d 3 removed from this periodically through a sliding 
cor. The main stream of gases, now practically 
and ; from dust, still retains its rotational energy 
the ДВ passed into the annular helical diffuser round 

Inlet where this velocity energy is converted into 


k of it. The impeller is shown in position in 
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useful pressure, and 
discharge takes place 
into the chimney or 
directly into atmo- 
sphere. 

Experiments have 
shown that 98 per 
cent. of dust may be 
separated from gases 
by this arrange - 
ment, but naturally 
a good deal depends 
on the nature of the Gos c) 
dust, size, specific 
gravity and so forth, 
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these, in turn, depending largely on the kind of fuel from 86 tons of coal. The apparatus can, of course, 


used, the method of firing adopted, and the rate of 
combustion. In the particular installation under discus- 
sion, а careful examination made of the roofs of the 
buildings concerned, paying particular attention to the 
glass skylights upon which any deposited dust would be 
easily seen, failed to show signs of any. Оп the other 
hand, the separation as indicated by the discharge 
from the hopper seemed very complete. This con- 
sisted of particles of ash, and cinder, with minute 
flakes of mica from the broken boxes in which the raw 
material had been packed and which are burnt in the 
furnaces. As mica dust remains long in suspension 
in the air under ordinary circumstances, the presence 
of these flakes in the separated dust testifies to the 
efficiency of the apparatus. 

The fan, of which a photograph is reproduced in 
Fig. 1, is 35 in. in diameter, and is driven by a directly 
coupled 14-h.p. motor operating on 460-volt, direct 
current, and designed for speeds between 510 to 675 
r.p.m. There are two Galloway boilers, each 8 ft. 
in diameter by 30 ft. long, having а working pressure 
of 120 lb. per square inch. They are kept continuousl 
in service during the week, from 4 a.m. on Monday till 
7 p.m. on Saturday, and the coal consumption varies 
with the load between the limits of 68 tons to 97 tons 
per week. Тһе coal used is Welsh and Midland steam 
coal. Тһе chimney is 70 ft. high by 3 ft. square inside. 
When burning coal at the rate of 1,650 lb. per hour, the 
gases in the main flue bave a temperature of 650 deg. F., 
and the fan, running at 640 r.p.m., on a horse-power 
of 11-5, maintains a draught of 1] in. of water. The 
amount of dust collected is, as may be expected from 
the variation in coal consumption, itself variable, 
444 lb. per week, and 1,127 lb. per week having been 
recorded as minimum and maximum respectively. 
The latter amount was collected from 82 tons of coal, 
and a representative figure may be taken аз 1,015 lb. 


apart from its use as в purifying appliance, be used for 
the recovery of valuable dust such as may be found 
in the gases from certain metallurgical processes. 


Тмрех то BRITISH STANDARD SPECIFICATIONR.— The 
1928 edition of the '' Index to Briti-h Standard Specifi- 
cations and Reports" was published recently by the 
British Engineering Standards Association. ]t is a 
complete subject index, which, in view of the fact that 
over 300 British standard specifications arc now avuilable, 
should prove of much assistance to those purchasing 
engincering and allied materials, apparatus, and machin. 
ery. A numerical list of tho specifications is also 
included. Copies of the pamphlet are obtainable from 
the B.E.S.A. Publication Department, 28, Victoria-street, 
London, 8.W.1, price 1s. 2d., post free. 

THE MANCHESTER SHIP CANAL.—The net income of 
the Manchester Ship Canal Company, during the year 
ended December 31, 1927, amounted to 947.0571., as 
compared with 962,8417, during 1926. There was а де. 
crease of 15,9&2/. in receipts from tolls, dues, and miscel- 
laneous receipts, and a decline of 434.144 tona in the net 
weight of зеа-ђогпе traffic, as compared with 1926. 
The latter year, however. was the higheet on record, 
both for the tons of merchandise carried and for receipta, 
and was abnormally affected by large ünports of coal. 
amounting to 1,221,655 tons, arising out of the coal stop- 
page. During tho ycar under review, on the other hand, 
there was an increase of 357,579 tons in exports of coal. 
Compared with the year 1925, the undertaking shows an 
increase of 477,23] tons in sea-borne traffic, and 82,6931. 
in receipts. Among other new works under construction, 
the reinforced concrete wharf, coal-handling plant, and 
ancillary works at ЕПсзтеге Port docks are approaching 
con:pletion, and additional grain-handling plant is being 
installed at the grain warehouse. The deepening of the 
Ship Canal to 30 ft. between Eastham, Ellesmere Port, 
and Stanlow oil duck has been completed. Extended 
facilities for coastwise traffic have been provided at the 
Stanlow oil dock. 
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THE PRESENT POSITION OF THE 
QUESTION OF FUEL FOR SHIPS.* 
By Sır Joan H. Brues, K.C.I.E., LL.D., D.Sc. 
(Concluded from page 319.) 


To state the present economic position, taking ас- 
count of actualities and possibilities, Table II, page 378 
ante, was prepared, based on costs supplied by firms 
willing to build at the prices named, and fuel con- 
sumptions actual in some cases, and in others deemed 
to be possible. The boiler arrangements for the high- 
pressure proposals are for 3,000 shaft horse-power 
turbines on continuous sea service, and are for three 
boilers abreast. It is quite practicable to produce 
the power with two boilers, and Figs. 2 to 9 show 
the arrangements with two апа three boilers. Тһе 
first cost of using two instead of three will be about 
2,0001. less іп the case of the boilers with mechanical 
stokers and 2,5001. in the case of the boilers fitted 
with pulverizers, and the final savings will be increased 
by 4000. to 500l. per year above the three-boiler 
arrangement. 

In Appendix B is given а comparison of the space 
occupied by the machinery and bunkers of а vessel 
recently built, with another of the same dimensions 


TABLE III. 
Triple оп ОЙ ОЙ оп 
Туре .. “| Steam. Engine. Engine. Engine. Engine. 
£ £ £ £ £ 
(1) Cost of machinery | 32,000 | 61,200 | 75,000 84,900 | 87,000 


(2) Cargo earninzs iu 
ехсез ої triples 
due to difference 
in weights of fuel 


and machinery — 7,040 | 6,240 | 6,300 | 5,440 
ћагуез іп excess 
СИ aie. ДИ "T -- 5,409 | 7,955 | 9,712 | 10,175 
(4) Net savings per 
ear (difference be- 
(eh (3) aud (4) — 1,638 | 1,715 | 3,322 | 4,735 
шоге less less less 


ОШ is taken at 808. per ton. 


showing what can be done with the boilers in Figs. 2 
10 13, associated with turbine machinery. In con- 
nection with these illustrations, Figs. 2 to 9 relate 
to 3,600 shaft horse-power equipments, with two and 
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(6 г) "ENGINEERING" 
three Babcock and Wilcox boilers. Figs. 10 to 13 
illustrate arrangementa of Yarrow boilers, superheaters, 
and air-heaters, the installation of Figs. 10 and 11 


е Paper read before the Institution of Naval Architects, being designed for pulverised fuel, and in the other 


case for mechanical stoking. Тһе designed boiler- 
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pressure is 525 lb. per sq. in., and the steam ten- 
perature 750 deg. F. In the same space 20 per cent. 
more power can be installed with high Вела, 
turbine than with ordinary triples and а gam 9 
over 300 tons of space; or with the same space 
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filled with coal, а gain of 40 per cent. of radius of 
action. The figures in Table II do not deal with 
costs of wages, food, fresh water, or machinery re- 
pairs. They only deal with the cost of machinery and 
fuel, and the cost charges due to interest, deprecia- 
tion and insurance. Also with the differences іп 
weight carrying due to machinery and fuel. The 
subject of repairs is probably the one in which different 
t of machinery differ most. There is very little 
published information as to the upkeep costs of oil 
engines. The only case which has come under my 
побсе is for two oil-engined ships, which averaged 
40,000 miles per year and cost about 10,0001. per year 
for maintenance and 2,000/. per year for lubricating 
oil. Other ships of the same size and power propelled 
by steam, which steamed 60,000 miles each year, had 
corresponding figures of 1,3501. for maintenance and 
3001. lubricating oil. These figures are actual, but may 
not be usual. 

Unfortunately for the exact determination of the 
telative commercial efficiency of ditferent systems of 
power production, the first costs of machinery are not 
fixed, nor easily determinable. For instance, one 

uilder's price for а triple-expansion set of ordinary 
machinery is about 32,0001, and for an oil engine set 
of the same power 84,5001. Tho corresponding figures 
from another builder are 40,0004. and 75,000L, and 
from a foreign builder as low a price as 61,2001. for 
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an oil engine. While the figures given in Table II 
are fair average figures upon which the number of 
ships of the types suggested are likely to be built, 
it is thought that it may be interesting to give the 
result of calculations based on the other figures men- 
tioned. Table ПІ shows these results. Confining our 
attention to the differences in savings between high. 
pressure turbines and the oil engine, we have the 
results given in Table IV :— 


TABLE IV.—4Annual Savings ој H. P. T. Steam over Oil. 


Н.Р. Turbines. 


Coal-fred wechanical| Pul- 
Doilers. Stokers. | verisers. 
£ £ + 

Savings of H.P.T. over triple.. 5,090 5,413 5.080 

Excess over triple in oil engine 1,915 1,915 1,515 
Annual savings of H.P.T. over 

оП епуше 5 «s 55 6,605 6,028 6,595 

Ditference in other expenses 350 350 350 
Gain of steam H.P.T. over oll 

"m 6,255 6,578 6,245 


епсіше per year 


If we take the triples at 32,0001., as per Table III, 
instead of 36,0001. as in Table II, the savings of H.P.T. 
over triples will be: 4,350/., 4, 703ʃ., 4,3401. ; and, the 
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savings of the oil engines in Table III over the tri 
being: + 1,6384, — 1,7151., — 3,3294., — 470 сы 
differences between the H.P.T. and the oil engines will 
range from 2,7021. to 9,4381. per annum in favour of 
the steam, according as the price of the oil engine 
ranges from 61,2001. to 87,0001. It is suggested that 
the foregoing give some of the figures relevant to the 
present position -of the fuel question, and it is hoped 
that they will afford scope for discussion not only 
in this Institution, but wherever shipowners’ and naval 
architects have the desire to produce the most 
economical ships. I have to thank my colleague, 
Engineer Rear-Admiral W. Scott Hill, for his assistance 
in preparing this paper. 


APPENDIX A. 


PULVERISED FUEL-BURNERS OF THE SHORT- 
FLAME ТҮРЕ. 


The burners which have come before the public to 
date are the Brand, Buell, Clarke Chapman, Lopulco 
type В, and Peabody, in alphabetical order. Of 
these, the first is a simple arrangement of cones, 
and attained the shortened flame partly by the shape 
of the furnace. lt has not been put on the market 
as а special burner. All these burners depend on 
the production of turbulence, which facilitates rapid 
combustion within the shortest distance from the burner 
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mouth, thereby producing the 
shortest flame. All the makers 
olaim that complete combustion 
will take place within 10 ft. if coal 
of the proper fineness is supplied. 
Leaving put the question of adapta- 
tion of the Scotch boiler for pul- 
verised fuel—which will come as 
experience is gained—water-tube 
boilers can be designed for marine 
service with combustion chambers 
sufficiently large to contain such 
flames. In the four burners— Buell, Clarke Chapman, 
Lopulco, and Peabody—above named turbulence is 
produced and adjustment made as follows: Fuel is 
carried to the burner by what is known as the 
* primary " air, and on arrival receives the additional 
secondary air necessary for complete combustion. 

In the Buell burner,* Fig. 17, a conical ring in 
way ofthe stream of primary air and pulverised coal 
disperses it to meet a stream of secondary air con- 
verging from an outer conical casing, thus producing 
turbulence. Adjustment is made by movement of а 
conical ring over the fuel outlet, by movement of the 
hollow cone in centre of the burner, and by varying 
the amount of secondary air. 

The Clarke Chapman burner, shown in Fig. 18, has 
been successfully used in boilers of the Scotch type on 
shore. It depends on a cone to disperse the primary 
air as it nears the furnace, and rotary motion and 
turbulence are given by spirally-arranged ribs. Тһе 
secondary air mixes with the primary just before the 
orifice of the burner, and is controlled by a perforated 


The Lopuloo type R,t Fig. 14, has a conical casing 
with ribs spirally arranged on the inner side. The 
primary air, on reaching this cone, receives a rotary 
motion converging towards the furnace. Arrived at 


+ 
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the furnace, the secondary air, which has been given а | Rati 


rotary motion by vanes in the register, impinges on it 
in the opposite direction, completing the turbulence. 
Adjustment is made by variation of the secondary 


air. 

The Peabody burner, r illustrated in Figs. 15 and 16, 
has а circular. chamber round which the primary air 
and powdered coal circulate, finding an outlet to the 
furnace through а circumferential slot, thus forming а 
hollow cone of pulverised fuel, which points towards 
the furnace. The secondary air is given а rotary 
motion by vanee in the register, and breaks into the 
centre of this cone, completing the turbulence. Adjust- 
ment is made by regulation of the amount of secondary 
air. In marine boilers the front plate is carried on 
hinges (not shown) and swings out, carrying with it 
the air register and also the oil burner if present, 
leaving ап open throat. 


* See ENGINEERING, vol. cxxii, page 813. 
+ See ENGINEERING, vol. cxxv., page 182. 
+ See ENGINEERING, vol. сххіу, pages 788 and 791. 
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' APPENDIX B. 
Space for Machinery and Bunkere. 


Horse-power ..| 9,000 I. p. 5,600 в. 3,600 8. h. p 
Speed in knots ..| 11:5% 12.54 12.5+ 
Engines T .| Ord. triple | Turbine | Turbine 
exp. 
Bollers 4% 6% . 8-cylinder | 2 W.T. 3 W.T. 
Length of engine room 28 ft. 23 ft. 4 in. | 23 ft. 4 in. 
Length of bo.ler room ..| 28 ft. 35 ft. 35 ft. 
Total length of machinery 
85 4% > . 86 ft. 58 ft. 4 in. | 58 ft. 4 In. 
Coal consumption per day, 
in tons is ра 51-4 36-5 36-5 
Capacity of pormanent coal 
bunkers, tons es а 261 200 186 
Number of дауа, coal in 
bunkers, tons Ри ..| 5:07 5.54 5:11 
Distance travelled on per- 
manent coal bunkers, 
miles T а . .] 1,8999 1,6504 1,6301 
Capacity of bridge bunker 
space, іп tons zx sh 985 948 930 
Capacity of permanent and 
ridgo bunker space, tons 1,246 1,148 1,116 
Number of days, coal | 24:24 81:45 80:56 
Distance travelled on per- 
maneut and bridge space 
bunkers, miles .. ..| 6,090* 9,4857 9,1681 
о 5% 1 1:41 1:37 
A, 9-cylinder boiler arrangement. 
B, 2 Babcock and Wilcox water-tube boilers. 
С, 3 Babcock and Wilcox water-tube builers. 
——————————————— M MÀ n ——— à 
Gain of 
Coal Bridge | Space in 
Voyage.| Days. с е 8 985 Bridge, 
sumption $ 40 cub. 
Required {= Нов 
— — — 
Miles. ns. Tons. Tons. Tons 
A 6,690% | 24-24% | 1,246 0 985 0 
В 6.690} | 22.3+ 813 433 613 385 
с 6,690+ | 22-3t 813 433 627 303 
* Trial trip speed. 1 Sea speed. 


CALENDAR.—We have recentl 
tear-off calendar for April, 1928, to March, 1929, from 
Metropo'itin - Vickers Electrical 

Limited, Trafford Park, Manohester. 
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AMERICAN TRADE WITH THE 
SOVIET ІМ 1927. 
Durme the year 1927, the value of the sea-borne 


trade in both directions, between the Soviet Union 
and the United States of America, amounted to apptoxi- 


.| mately one hundred million dollars, which figure con- 


stitutes an increase of thirty million dollars oyer the 
previous year's trade, and fifty-two millions over that 
of 1913. 1 

The 5 feature in the increase of orders placed 
in the United States was that for industrial and electrical 
equipment, the value of which reached the record 
figure of nearly 111 million dollars. The value of the 
total shipments ordered by the Soviet Union, during 
the year under review, amounted to a little over thirty 
one million dollars, or approximately three-and-a-half 
times that of the preceding year, when the general 
trade experienced a slump. Over 6} million dollars’ 
worth of metals, and nearly 1j million dollars' worth of 
crude rubber were purchased by the Soviet, and, accord- 
ing to the Bank for Russian Trade Review, it seems 
probable that industrial equipment, and raw materials 
will continue to be the two principal commodities in 
the total trade. The shipments of agricultural 
machinery, binder twine and live stock more than 
doubled in value, when compared with the previous 
twelve months, and amounted to a fraction over 
71 million dollars. Other important purchases of the 
Amtorg Trading Corporation of New York, which 
representa most of the large syndicates, and from 
whose report our information has been drawn, were 
equipment for the oil industry, the value of which 
exceeded 4% million dollars, and mining equipment, 
valued at very nearly 14 million dollars. Other items 
in the general trade, which may be mentioned, were 
chemicals, equipment for moter transport, and office 
supplies, including typewriters and adding machines; 
and it should be remembered that the total figures 
given in this report do not include shipments of cotton 
to Russia by the All-Union Textile Syndicate, as this 
organisation buys separately. The number of Russian 
trade and technical delegations, which visited the 
United States during the past year, amounted to about 
one hundred, which figure clearly indicates a consider- 
able improvement in the trade relations between (бе 
two countries, the number of such delegations іп 1926 
having amounted to approximately thirty. 
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THE question has often been asked, How long 
will the steel frame-work of the modern skyscraper 
last 2” The periodical, Science and Industry, in Из 
issue of August, 1900, inquired: * What is the 
estimated life of a steel-frame building and is there 
апу probability, after 300 ог 400 years, or even 
longer, that a building of this kind may suddenly 
collapse due to the weakening of the steel frame 
caused by oxidation?“ The answer given to this 
was: There is little data from which the probable 
life of the steel frame as employed in buildings of 
the office type can be even approximated, but it 
has been determined from buildings of this character 
erected 20 years, that the corrosion of the steel is 
extremely slight. It would not be a rash statement 
to say that the life of such buildings, во far as the 
steel framework is concerned, would extend consi- 
derably over the period of 100 years. 16 has been 
found, and especially is it true іп this country, 
that any building other than an ecclesiastical 
edifice outlives its usefulness in & century, and it is 
hardly probable that even the magnificent modern 
office buildings will fulfil the requirements of the 
locality in which they are placed 100 years from now. 
That they will be required 300 or 400 years from 
now is highly improbable." 

During December, 1927, statements attributed 
to Sir Edwin Lutyens were circulating in the Press 
to the effect that if present-day New York buildings 
are allowed to stand for more than forty years they 
will certainly tumble down, “ because their supports 
wil have become so weak." He is credited with 
doubts whether, even at the present moment, many 
of them could withstand а mild tornado. “ Ameri- 
cans are not good builders. They build for the hour, 
with no eye for the future." “Тһе way the Ameri- 
cans treat their ironwork is that they just give it a 
coat of paint, or one of mud and water. That’s where 
the danger chiefly lies." Тһе flurry caused by the 
publication of these statements induced the Ameri- 
can Institute of Steel Construction to send a cable- 
gram to Sir Edwin asking for the basis of the 
statements attributed to him. The reply received 
was, “Statements not authorised by me. Please 
accept my sincere regret." 

In 1883, the Chicago architect, W. L. B. Jenney 
prepared plans for a ten-storey office building for 
the Home Insurance Company. This building was 
the beginning of what is now known as steel skeleton 
construction. It was soon followed by the Rookery 
(12 stories) and the Tacoma (14 stories). These 
three buildings, all in Chicago, are still standing and 
apparently in as good condition as ever. 

Itistrue that many high office buildings have been 
taken down after а score or more years of use and 
have given place to others on the same site. But 
they were taken down for economic reasons. Such 
was the case with the ten-storey Tower Building— 
the first building of steel skeleton construction in 
New York City. Erected in 1888-9, it was demo- 
lished in 1914, to give place to the 35-storey building 
known as 50 Broadway. А more notable instance 
к the Gillender Building, also of New York City, 
erected in 1896 and taken down in 1910. The 
original building was 16 stories above ground and a 
basement. The Bankers' Trust Building, which took 
its place, ів 39 stories above the street level and 
four storeys below. 

The Bulletin of the Building Managers' Association 
of Chicago for November, 1920, listed seven once 
Prominent office buildings that were removed 
(with two exceptions) after lives of less than 30 vears 
to make way for more “modern” buildings. 
Members of the Association were asked their 
Opinions for use in a case pending before the income 
tax authorities at Washington. as to the longevity of 
fireproof office buildings. Six directors prepared 
individual opinions, the consensus of which was that 

it is not safe from an investment standpoint to 
assume that the profitable life of even the best fire- 
proof office building in Chicago will exceed from 
* to 40 years from the date of its construction." 
d 8 noted that it was not because of physical 

eterioration that апу of the foregoing buildings 
Were demolished. 
ring the demolition of the Tower Building, 
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THE LIFE OF STEEL BUILDINGS |іп New York City, an engineer of the Bureau of 


Buildings followed the work in order to note all 
matters of interest. Several photographs showing 
the condition of the structure are given in a report 
published in 1914, where it is stated that “ after a 
most careful and thorough examination of the iron 
work in this building, it is safe to say that there 
was practically no case of corrosion sufficiently 
advanced to impair the strength of the building." 
Mr. Goodhue Livingston, of the architectural firm 
of Messrs. Trowbridge and Livingston, said, in 
connection with the demolition of the Gillender 
Building, “ we found that with the exception of 
one column the building was in perfect condition.” 
He goes on, “ I should say that the life of a steel 
building is seventy-five years. We do not build for 
to-day but for to-morrow as well. I think the 
Equitable Trust Building will be perfectly good for 
one hundred years from now." 

А careful study of obsolescence was made during 
the demolition of the 12-storey office building іп 
Chicago, known as the Woman's Temple. Тће 
building was erected in 1890-1, and taken down in 
1926 to give place to а larger and more modern 
structure. The report made public by the Chicago 
Association of Commerce says: ‘ Outside of the roof 
construction, the steel frame suffered practically no 
damage. The majority of the steel columns and all 
beams and girders were in perfect condition. In 
no instance did the beams show signs of either 
oxidation or corrosion, in spite of the fact that the 
top flanges came within the cinder-fill of the floor.” 
The conclusion of this report on the subject of 
obsolescence is quite significant. “А review,” it 
states, of the various major items of construc- 
tion in connection with the Temple building reveals 
the fact that obsolescence was very much in evidence 
in connection with all of them. From roof to 
foundation the structure represented obsolete 
design. Should the same given amount of space 
have to be provided to-day, the modern building 
would differ in every respect from the Temple, built 
35 years ago. The interior steel framing, the 
masonry walls and the tile arch floors all would be 
different. Thus, it is evident that even some of the 
basic principles of construction have changed in the 
relatively short period between the year 1892 and 
the present time. We have no assurance or reason 
to feel that these principles will not improve again 
in the coming 35 years of office building 
construction.” 

Probably the most exhaustive investigations of 
the permanence of structural steel are those made by 
Frank W. Skinner, a frequent contributor to these 
columns. A paper “The Life of Iron and Steel 
Structures " was presented by him іп 1915 to the 
International Engineering Congress at San Francisco, 
while his report of last vear has already been noticed 
in our columns (гее ENGINEERING, vol. сххіу, page 
770). In a further Report of Investigations to 
Determine the Permanence of Structural Steel in 
Buildings," published in the American Architect of 
May 20, 1927, Mr. Skinner arrived at conclusions 
which may be summarised as follows: It is 
found that under favourable conditions, structural 
steel may exist for an indefinite period uninjured 
by corrosion. When exposed to injurious condi- 
tions it may, if unprotected, be subject to rapid 
and serious deterioration by corrosion. It is possible 
in all cases, where steel is a suitable material for use, 
to protect it so as to prevent corrosion entirely. 
Тһе material will not corrode except under the con- 
tinued presence of moisture and oxygen, and in dry 
warm air corrosion is negligible, except when ex- 
posed to acid fumes or gases. Тһе greatest factors 
for corrosion in buildings are moisture, acid fumes 
and corrosive liquids. Moisture and injurious 
chemical reagents are dangerously maintained 
against the surface of steel by the accumulation 
and retention of dirt and debris that cannot be 
removed. Тһе best protection against corrosion 18 
afforded by keeping the steel well cleaned and 
covered with а protective coating of satisfactory 
paint or by enclosing it in a waterproof covering 
of concrete. When exposed to certain kinds of 
fumes and acid, steel should remain exposed to 
view. In most cases the corrosion of steel in 
buildings would become obvious before it endangered 
the safety of the structure. The steel in the interior 


of dry, warm and clean buildings never corrodes, 
and scarcely needs paint as a protection. The 
principal possible causes of corrosion in office 
buildings and the like are hasty construction, the 
laziness, incompetence and carelessness of work- 
men, and the indifference, parsimony and sometimes 
ignorance of designers, superintendents and owners. 
In general, it is entirely practicable, at reason- 
able cost, to eliminate all danger of deterioration 
from corrosion by intelligent and proper attention 
to the design, fabrication, erection, protection, 
inspection and maintenance of steel structures. 

Regarding the comments on the old Madison 
Square Garden attributed to Sir Edwin Lutyens, it 
may be said that Mr. Skinner made a careful inspec- 
tion of this during its demolition. In a report on the 
building (American Architect, December 20, 1925), he 
said, all the structural iron and steel, except a rela- 
tively small proportion under special and unusual 
conditions in the main tower, was found in a 
perfect state of preservation of unimpaired strength 
and excellent appearance after more than thirty-five 
years of service, with little or no apparent care 
for its maintenance.” Ata later date (N.Y. Herald- 
Tribune, December 21, 1927) Mr. Skinner stated that 
besides making very careful inspection of all parts 
of the Madison Square Garden framework, he had 
standard chemical and mechanical tests made which 
showed the metal to be of excellent quality and un- 
impaired strength after its long service. 

The extent of the literature on corrosion may be 
judged from the bibliographies on the subject. 
That of Van Paten, Bibliography of the Corrosion 
of Metals and its Prevention, 1923, includes 2,025 
references to books and periodicals. Corrosion, 
Causes and Prevention, an Engineering Problem, 
1926, by Frank М. Speller, D.Sc., bids fair to 
be the classic on the subject. About 400 refer- 
ences are given іп the text, beside others in а 
bibliography selected from an unpublished list of 
7,000 classified articles compiled by V. V. Kendall, 
of the National Tube Company. It is noted that 
the first of fourteen “important established facte 
regarding corrosion" is that it is well known 
that iron will not corrode at normal temperatures 
in the entire absence of moisture." While other 
theories are discussed, preference is given to the 
generally-accepted electrochemical theory of corro- 
sion. Chapter VIII, pp. 275-325, “ Preventfon of 
Corrosion in the Atmosphere," dealing with various 
preventive measures applicable to atmospheric 
corrosion is of especial interest to the structural 
engineer. 

The real causes tending to obsolescence cited by 
the Research Committee of the National Association 
of Building Owners and Managers are: (1) Normal 
growth in the business district; (2) shifting in 
location of the business district ; (3) erection of 
buildings of a different type and style; (4) greater 
efficiency in the layout and operation of the newer 
types of buildings ; (5) more modern and complete 
вегуісе given to clients in newer types of buildings ; 
and (6) damage caused by new buildings adjacent 
to an older building, so cutting off the light and 
air of the older buildings ав to diminish the value 
of its space and consequently its earning power. 
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(Continued from page 370.) 
PULVERISED Ескі, PREPARATION PLANT. 


FRoM the unloading building the coal is con- 
veyed, as described in our last article, to the 
coal preparation house, a building about 165 ft. 
long. It is considerably wider at the south end, 
than for the rest of its length. This is due to 
the fact that in the latest section added, ele. 
vators have been somewhat differently arranged. 
The general features of the building are shown 
in Figs. 18 to 24, on Plate XLIII and pages 434 and 
435. It is a building of five floors, with а base- 
ment at the south end. "The overall width at this 
end is 9] ft. 2 in., but this width is maintained for 
the whole height for only 45 ft. lengthwise. For 
the next 47 ft., the main width of the building, 
up to the roof, 18 62 ft. 4 in., but а one-storey 
annexe with basement about 39 ft. wide and 119 ft. 
long, is situated on the unloading house side. For 
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These consist of stacks of hollow-section cast-iron 
grids. The castings consist of a rectangular frame 
with one central bar parallel with the long sides and 
в number of short crossbars. These are of hollow 
triangular section, and are heated by steam passed 
through the interior. The crossbars are staggered 
in neighbouring grids, and the triangular section, 
apex upwards, results іп the coal being subjected 
to а good deal of movement in finding its way down 
through the dryer. Fig. 26 shows one of the stacks of 
grids constituting a dryer, and its steam connections. 
The steam supply is bled from house generating sets 
In the turbine room, and in fact, as will be explained 
later, is part of the general steam-heating supply, at 
about 12.]b. pressure. One side of each dryer is 
exposed, as will be seen in Figs. 23 and 26, the 
Opposite end being encased by a trunk connected 
With an exhauster fan. By this means, air heated 
by the grids is drawn through the coal and carries 
off with it a large proportion of the moisture. While, 
during the summer and autumn the coal is received 
in the cars with as little as 4 per cent. moisture, іп 
Mer and spring the moisture present is too great 
и Ше coal to be used as received, as the operation 
X the mills and pumps would be liable to serious 
Interference, 

The movement imparted by the crossbars to the 

In its passage down the dryer, tends to prevent 
any tendency to bridging, and the coal is found to 
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work down very evenly. In normal operation, 
steam is turned on to the dryers about half an hour 
before coal is passed through them to the mills, 
and shut off about the same length of time before 
the mills are stopped, in order to avoid leaving hot 
coal stored in them. Тһе дгуегв are emptied for 
inspection at regular intervals. The connection with 
the exhaust trunk is provided with louvres which, 
when closed, isolate the dryer in question. Тһе 
trunks are cleaned out three times а week to prevent 
any undesirable accumulation of fine dust drawn 
off from the coal by the air. The air from the 
dryer trunks is, for most of the installation, passed 
through а washer to remove the coal dust, and is 
discharged up & duct ending above the building roof. 
The dust and water are led off to а sump. The air 
washer (Fig. 27) dealing with the dryer duct air is of 
the вргау type, supplied by an electrically-driven 
centrifugal pump. Тһе general arrangement of fan, 
pump and washer is shown in Fig. 20. This equip- 
ment is situated on a landing, 45 ft. above ground 
level. For the latest batch of mills and dryers, the 
duct air is treated in cyclones in tandem. Аз an alter- 
native, when only a little moisture has to be dealt 
with, hot air from the boiler room drawn through 
a footbridge connecting this with the coal prepara- 
tion house, can be passed through the dryers. In 
operation, great stress is laid upon not exceeding 
3 per cent. of moisture in the fuel. Fig. 23, giving 


= 
| plete preparation house, shows the latest addition 
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part plans at various upper floor levels of the com- 


at the left, or south, end of the building. The four 
units installed here differ in arrangement from those 
in the older part of the building shown on the right. 
The dryers, formerly, it will be noticed, were arranged 
across the building with the exhauster duct on one 
side of them. In the latest arrangement, the dryers 
are placed lengthwise, and the duct is between them. 
We have already referred to the different disposition 


of the bucket elevators. 


| 


From the dryers, the coal passes into hoppers 
connected in pairs by tubular chutes forming a Y, 
with a single delivery to each mill. 'There are in all 
18 mills arranged on the ground floor, 14 in the main 
group, with four additional units at the south end 
of the building as noted above. Тһе mill floor is 
illustrated in Figs. 18, 19, 24 and 29. Seventeen 
of the pulverising mills are of the Raymond, six- 
roller type; one is of the ball type. Тһе latter 
was installed in order to obtain experience of this 
type, but working has not shown that any outstand- 


ing advantages would be secured by departing 
from the roller type. Each mill, driven by а 
| 100-h.p. motor, can handle six tons of coal рег 


to obtain uniform results. 
to a fineness at which 75 рег cent. will pass а 200- 


hour. Тһе supply is very carefully regulated by 
belt-driven star feeders at the mills, in order 
The coal is reduced 


mesh sieve, 90 per cent. a 100-mesh sieve, and 99 per 
cent. a 50-mesh sieve. Plough points in the roller 


mills are replaced after grinding about 8,000 tons, 


and grinding rings and rolls after about 36,000 tons. 
Each millis furnished with an exhausting fan, placed 


| on а mezzanine floor, 19 ft. above the mill floor. А 


view of a mill with its exhauster is given in Fig. 28, 
on page 437. The exhausters have a capacity of 
6,000 cub. ft. per minute, and are driven by 60-h.p. 
motors at a speed of 1,200 r.p.m. Тһе exhauster 
impellers are subjected to very heavy wear. A 
view of typical blades, after service, is given in 
Fig. 30.' They need replacing after about 72,000 
tons of coal have passed through a mill. Various 
types of material have been tried for these fan 
blades, but so far, boiler plate has proved to be the 
most economical. The treatment of boiler plate 
blades by spot-welding has been tried, but has not 
resulted in prolonging their Ше materially. Chro- 
mium-plated blades are now being tried. The cost 
of milling the coal, based on figures compiled in 
1925-26, works out at about 24 cents per ton. The 
total kw.-hrs. per ton milled amounts to abovt 22. 
made up of approximately 18:8 kw.-hr. taken bv 
the mills and exhauster fans, 1:5 for the air com- 
pressor, 0°75 kw.-hr. for the coal pumps, 0-5 for the 
dryer fan and 0-4 for the screw conveyor. Тһе 
Wood dryers, roller mills, &c., were supplied by 
the Combustion Engineering Corporation. 


Each exhauster delivers into a cyclone separator, 
in which the dust separates out, while the air 
returns by а duct to the underside of the mill. The 
mill-exhauster air circuit is thus closed, and 1 
of dust is avoided. From the cyolones, of which 
the last four to be installed are of the low head type 
and are shown in Fig. 18, the dust is carried by 
16-in. screw conveyors towards a central part of the 
building, where it is fed into hoppers supplying 
four Fuller-Kinyon coal pumps nominally of 50 tons 
capacity each per hour. These conveyors are 
driven by 20-h.p. motors. We may, in passing, 
here note another change made in the later screw 
conveyors. There are eight screw conveyors, the 
installation being in each case duplicated to avoid 
risk of interruption of service. Each cyclone of the 
two lines thus feeds into two screw conveyors, but 
as each cyclone has only one chute, this has to 
be branched at the lower end. The manner in 
which this was done in the first part of the plant 
is shown in Fig. 20, on the second floor, a flap 
valve being fitted at the fork. Difficulty was 
experienced in keeping the flap valve at this 
point tight with this arrangement, and it was 
modified to the form shown in Fig. 18, which 
embodies two hinged valves, each of which can be 
closed and tightened down by screw. 1% may ђе 
stated that the spare conveyors are run each ahift 
for а few minutes to keep them in working order. 

This completes the preparation process, the 10-in. 
coal pumps supplying direct to the boiler-house 
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bunkers through 8-іп. pipe lines. The Fuller- 
Kinyon pumps, furnished by the Fuller-Lehigh 
Company, run at 1,200 r.p.m. and take about 
350 cub. ft. of air per minute at 70-lb. pressure. The 
pumps, originally equipped with 50-h.p. motors, 
are now driven by 100-h.p. machines, the change 
having had the effect of increasing tbe pump capacity 
by about 50 per cent. Two Bury two-stage air 
compressors on the mezzanine floor, of 825 cub. ft. 
per minute capacity, supply the air required for 
transporting the pulverised fuel to the boiler-house 
bunkers. 

Returning for а moment to the Bradford coal 
breakers, these it will be remembered were stated 
to be encased. The dust produced in breaking the 
coal is exhausted from inside the casing by a fan 
and carried into a cyclone separator, whence the 
dust is fed by gravity to the Fuller-Kinyon coal 
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pumps. The exhauster and ducts for this work 
are shown in course of installation in Fig. 34, оп 
page 448. The 10-ft. cyclone for the breaker dust is 
shown to the left in Fig. 18, 31 ft. above the dryer 
floor. The dust collected in this way amounts to 
about 4 tons per hour at work, for each breaker. 

In order to avoid risk of commutator sparking, all 
plant in the coal preparation house is driven by A.C. 
motors. The capacities of many of these have already 
been given. The apron conveyor, coal breaker, mill, 
and screw conveyor motors are of the slip ring type. 
The bucket elevators are driven by 40-h.p. motors 
of the squirrel cage type, and the mill exhausters by 
similar motors of 60-h.p. capacity. The coal pump 
motors are of similar type and size, while the Bury 
air compressors are driven by synchronous motors 
of 185 h.p. The voltage is 2,400 in all cases, the 
supply being as already stated, 60-cycle 3-phase. 
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Totally enclosed motors, with ducte supplying air 
from outside the building, are used in the latest 
part of the mill building, and the older plant is being 
changed to this type. 

Leaving the description of the boiler house fuel 
arrangements to a future article, we may complete 
this section of the subject with some reference to 
the control of the pulverising plant. In the boiler 
house, two 75-ton pulverised-coal bins are provided 
for each boiler. These bins are each equipped with 
a low-level and a high-level signal. These consist of 
paddles against which the incoming stream of coal 
strikes, When the paddle is deflected under this 
action, the movement operates a mercury switch, 
and а signal is communicated to the signal board 
at the coal pumps. In the case of the low-level 
signal, this notifies the operator, who arranges for the 
replenishment of supplies, by push button control 
from his station, actuating an electro-pneumatic 
valve in the coal supply pipe line. When the 
high-level signal works, notification is likewise 
given at the pump board, but at the same time the 
valve to the bunker in question automatically closes 
and the next in the line is automatically opened. 
All the bins may thus be replenished in rotation 
without action on the part of the pump operator, 
until the last bin has been filled, when a bell is rung 
to indicate that this stage has been reached. The 
high-level signal works when the fuel has reached to 
within 18 in. of the top. The low-level signal works 
when the level has dropped to half-way down the 
bin. 

It was found that the high-level signal did not 
always work satisfactorily when pumping into 8 bin 
already nearly full, and, if possible, for this reason, 
pumping under such conditions is avoided. As ап 
extra safeguard, a third indicator has been installed, 
consisting of an aluminium sphere suspended by 
chain, and counterbalanced. Ordinarily the sphere 
is suspended at the top of the bin, but can be lowered 
by the attendant, when the surface level is indi- 
cated by a pointer. | 

The controls for most of the coal-handling plant 
are centralised in a control room located as indi- 
cated in Fig. 24, on the ground level. The bucket 
elevators and belt conveyor controls are located on 
the top floor of the building. Interlocking relays 
are provided so that no part can be started up unless 
the gear ahead of it is already in operation. ВЕЩ 
starting the bucket elevators a signal is sound 
below. Emergency controls are placed at дак АА 
points to shut down the whole plant. Trip switche 
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аге fitted to the bucket elevators to throw them 
‘out if the buckets do not hang correctly, and are 
also fitted to the apron conveyor drives to shut down 
је 26 machinery ahead іп case of failure at that 
int. 
In starting, the dryers are first heated up, and 
the exhauster fan, the screw conveyors and air 


compressors are started by means of local switches. 
Тће mill exhausters are started by switches on the 
mezzanine floor, and the mills themselves from 
the ground floor, but the fans can be stopped by 
controls at the mills on the ground floor. Тһе screw 
conveyors are provided with signal lamps, and 
the coal pump bins with sound signals. The mill 


1 4 12 


a 


n 
i 


55 > * n | | 
7 | ЧЕ f 


\ 


Л үү " d 4 
7 | 

hit 

n WM 
VALLE 
МА 

i. > 4 - 


1 
өт 
1! 
u 
АПТА! * 


7 law. I. 25 


Engineering 


Ею. 30. ExRHAUSTER BLADES AFTER USE. 


operator in charge of all the above plant works in 
close touch with the pump operator, whose concern 
is the supply of the bins in the boiler house. 


(To be continued.) 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 


(Concluded from page 410.) 


DEVELOPMENTS IN RIdID-AIRSHIT CONSTRUCTION. 


THe chair at the morning meeting held on 
Friday, March 30, was taken by the President, Lord 
Wester Wemyss, and the first business was the 
election of new members, associate members, asso- 
ciates and students and the appointment of scru- 
tineers for the next annual meeting. This business 
disposed of, the Chairman called on Lieutenant- 
Colonel V. C. Richmond to read his paper entitled 
“ Some Modern Developments in Rigid Airship 
Construction," which we reprint, in а slightly 
abridged form, on page 457 of this issue. In intro- 
ducing his paper, Colonel Richmond made а brief 
reference to the late Mr. C. I. R. Campbell, to whom, 
he said, we owed a great deal of our present know- 
ledge. He had said, he continued, that the British 
rigid airships were close copies of German designs, 
and for this reason had been accused of slighting 
the memory of Mr. Campbell. He greatly resented 
this accusation. It was well known that at the time 
of his death, Mr. Campbell was engaged on the 
design of а large airship which was a fundamental 
departure from the Zeppelins, and we were trying 
to follow up the lead he had given us. Colonel 
Richmond then gave an abbreviated account of 
the contents of his paper, illustrating his remarks 
by a number of excellent lantern slides showing 
interesting details of the construction of the airship 
R.101, which is being built by the Air Ministry at 
Cardington. 

The discussion on the paper was opened by 
Group Captain P. F. M. Fellowes, who remarked 
that it was realised that before the airship could 
become a commercial proposition, it would have to 
be proved that the hull could be made sufficiently 
robust to withstand the stresses to which it was 
subjected in flight and at the mooring tower. To 
do this, much research and many experiments and 
tests had been carried out. He wished to lay parti- 
cular stress on the fact that the intention was to 
prove that a rigid hull could be built strong enough 
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for the purpose. Тһе Air Ministry had held соп- 
stantly before the designers the need for safety, and 
they had not been urged to hurry. He thought it 
would be generally agreed that that was the right 
policy. It was possible that later airships would 
be built lighter, but that could not be decided until 
the present ship had been in the air, and the stresses 
had been accurately determined in flight by means 
of strain meters. 

The next speaker, Mr. H. G. Williams, said he 
thought the paper amply justified the policy pursued 
in continuing airship contruction. The criticisms 
levelled against airships were that they were large 
structures, difficult to handle on the ground, 
relatively frail, subject to meteorological conditions 
of which we had but imperfect knowledge, and, of 
course, the fact that there had been a good many 
accidents. Airships, even now, were experimental 
and tentative, but not to the extent that had 
formerly been the case. Тһе new airships repre- 
sented an enormous improvement, in detail and in 
genera] design, on the R.33, which was copied from 
the German L.Z.33. Copying this design saved 
much time and trouble, but while we thus obtained 
the results of the German experience, we were not 
fully aware of how those results had been arrived 
at. The improvements in subsequent designs were 
chiefly due to the late Mr. Campbell, and he was glad 
to hear the terms in which that gentleman's work 
had been referred to by the author. He con- 
gratulated the author on tbe design of the joints 
illustrated by the lantern slides, remarking that 
these were & great improvement on the Zeppelin 
joints. In airship design, he concluded, the stresses 
could be calculated much more nearly than was the 
case with ships, and it was sound engineering to 
accept much lower factors of safety in airships than 
in structures in which the stresses were less well 
known. 


The next contribution to the discussion was 
made by Mr. E. F. Spanner, who read a long 
communication in which he strongly criticised the 
design of the new airships. In the course of this, 
Mr. Spanner suggested that one of the reasons for 
the choice of & low fineness ratio was that the 
dimensions of the sheds available rendered this 
course expedient. He discussed at length the 
advantages and disadvantages of this decision, 
stating, among the latter, that the Bodensee was too 
easily deflected from her course, and prophesying 
that this trouble would be greatly exaggerated in 
R.100 and К.101. Не also stated that an airship 
had almost invariably to be flown pitched either up 
or down, in order to rectify unavoidable discrepan- 
cies between weight and buoyancy. This point he 
regarded as of particular importance in relation to 
passenger carrying, expressing the view that, in the 
case of the new airships, it was probable that varia- 
tions in the angle of pitch of well over 12 degrees 
would be unavoidable. At this point, the Chairman 
intimated to Mr. Spanner that, as the time available 
for the discussion was limited and several other 
members were desirous of speaking, he should 
communicate the remainder of his remarks in 
writing. 

The discussion was continued by Colonel the 
Master of Sempill, who, after expressing his appre- 
ciation of the fact that the author had been able 
to give some information on what had been done 
at Cardington, asked him to mention the fact that 
the statement by Dr. Eckener quoted in the paper 
had been taken from a paper read before the Royal 
Aeronautical Society in 1925. It was fortunate, he 
continued, that we now had something like a definite 
airship policy. He was very much in favour of 
the development of airships, but thought it most 
desirable that this should have been done with a 
fuller collaboration between the workers at Howden 
and Cardington. He hoped that the author would 
be able to assure them that any previously-existing 
barriers had been broken down. He also enquired 
whether Col. Richmond had been able to make 
full use of the information collected by the Zeppelin 
Company during their 30 years of experience. 
Airships, he concluded, would break down the 
barriers between nations more rapidly than the 
aeroplane, and there was everything to gain by 
collaboration between all interested countries. 

Major G. H. Scott, who followed, said he hoped 


to have the honour of flying the R.101 when she 
was ready, and, having watched the care taken in 
her design and construction, felt confident that he 
would be flying an absolutely strong, sound air- 
ship. He was perfectly satisfied that she would 
be safe. His experience was that shorter airships 
were easier to control than longer vessels, Mr. 
Spanner was entirely wrong in assuming that 
airships normally flew at a large angle of pitch ; 
actually the angle was only about 2 deg. 

The next speaker, Mr. R. V. Southwell, said, in 
the course of his remarks, that the problems of 
airship design were similar to those confronting 
the naval architect, who could be trusted ёо 
examine sympathetically the efforts made by the 
designer to fulfil his part. He went on to criticise 
the statements made іп Mr. Spanner's book on 
airships in the light of the information now rendered 
available for publication in the paper. In this 
book, he continued, the author, although unaware 
of the details of the design, had endeavoured to 
show that Col. Richmond and his collaborators 
had made numerous blunders, which Mr. Southwell 
referred to by quotations from the work. Іп this 
way he covered the questions of gas-bag supporte, 
the use of intermediate longitudinals, the shape of 
the hull stability апа control, &c. Не asked, in 
conclusion, if, when as & result of the disaster to 
R.38, the responsibility for airship design was, of 
necessity, transferred to men who had to begin 
the work without the benefit of wide experience, 
these men were not right in endeavouring to get 
down to principles, both in theory and experiment, 
and if, when their experiments suggested that 
advantages were offered by the shorter form, by 
steel construction, by stiff transverse rings, and 
by parachute suspension for gas bags, they should 
have neglected these results and slavishly copied 
old designs, whether the principles underlying 
those designs were understood or not. It was 
surely not unreasonable to ask that their work 
should be judged by results. 

Wing Commander T. R. Cave-Browne-Cave, the 
last speaker in the discussion on this paper, said 
that the author, іп referring to the main members, 
had not stated that strain meters would be used 
in the actual trial flight. He realised very acutely 
the difficulties in connection with the construction 
and trials of R.38, and greatly admired what Mr. 
Campbell had done under extraordinary difficulties. 
In that vessel, there had been no means for deter- 
mining the stresses in the ship during the trials, and 
when certain members failed it was doubtful why 
they did so. In the trials of R.101, on the other hand, 
it would be possible to measure the actual strains 
produced in the main members of the ship in pro- 
gressive weather conditions, and it would be recog- 
nised how valuable that would be. 

The Chairman then intimated that no further 
time remained for discussion, and called upon the 
author to reply. Lieut.-Colonel Richmond said that 
very little need be said in reply, except to Mr. 
Spanner, but he doubted whether he would be able 
to give him satisfaction in the time available. He 
did not in the least mind criticism ; in fact, ће 
welcomed it. He, however, hoped to convince Mr. 
Spanner of the utility of airships in the future, as 
Count Zeppelin had eventually convinced Dr. 
ЕсКепег. То Mr. Spanner's suggestion that the 
fineness ratio adopted had been dictated by con- 
siderations of shed accommodation, he said that 
this was not the case, as the sheds were both 
lengthened and increased in height. He could not 
understand why rigid airships should be less stable 
than those of the non-rigid type, and with regard 
to the suggestion that the Bodensee was easily 
spun by а gust, he pointed out that а long 
body would be more easily deflected from her 
course than & sphere would be. He would deal 
fuly with the question of stability and control 
in а written reply, but anyone who had ever 
travelled in an airship knew that the pitch would 
in no way interfere with comfort. Іп reply to 
Colonel the Master of Sempill, he said he would 
add the desired reference in the paper, and with 
regard to the matter of collaboration, his whole 
principle had been to obtain the assistance of 
anyone whom he thought could give useful help. 
The closest co-operation had been maintained with 


the Zeppelin Company, both on the design and 
operating sides. Both he and Major Scott had 
spent a considerable time at Friedrichshafen, and 
the spirit shown on both sides was all to the good 
for international relationships. 


EXPERIMENTS ON A SINGLE-Screw ӨНІР Море, 


After а vote of thanks to Lieut.-Colonel Rich- 
mond for his paper had been proposed and carried, 
the Chairman called upon Mr. J. L. Kent to read 
a paper entitled “ Experiments on the Propulsion 
of a Single-Screw Ship Model," of which Mr. Kent 
was the joint author with Mr. G. S. Baker. The 
paper is reproduced on page 461 of this issue. 

The discussion was opened by Dr. E. V. Telfer, 
who stated that the subject of the paper, while 
not new, was of great commercial importance to 
shipowners. Froude fifty vears ago had referred 
to the importance of the form of the stern post 
in reducing thrust. Тһе speaker had fitted а fin 
to actual vessels, the results obtained confirming 
those given in the paper. бо far as he knew, the 
paper represented the first publication of results 
on self-propelled models obtained from the National 
Tank, and he was very pleased to see this. Referring 
to Table I, he considered the results at 8 knots 
were very surprising. It was noticeable that 
the falling off in propulsive efficiency was very 
rapid as 13 knots was approached. It would appear 
that the model form was a poor one, in spite of the 
statement in the paper to the contrary. 

Mr. J. Tutin, who followed, said that those in- 
terested in special types of rudder should be greatly 
indebted to the authors, as the paper brought out 
the very considerable gains that were possible. 
About 40 per cent. of the power developed was 
wasted in screw propulsion, and this received much 
less attention than the machinery losses. The fin 
suggested by the authors consisted of a thin and 
almost flat plate, and it was possible that one of 
stream line form would tffect a further improve- 
ment. Ав regards aerofoil propellers, there was 
reason to believe that under certain conditions these 
would be inferior, but evidence on this point was 
wanting. 


Mr. S. G. Visker mentioned that full-scale experi- 
ments had actually been carried out. Seven years 
ago, he fitted a contra-propeller оп а 4,000-h.p. 
single-screw passenger steamer. Ав а result, а 
saving of 3:9 per cent. was effected. The two side 
blades were removed, and the saving rose to 4 per 
cent. Тһе experience was repeated, and the vessel 
is still running with the vertical blades only. 

Mr. H. G. Williams stated that the improvement 
in propulsive efficiency obtained by filling up the 
aperture abaft the propeller was somewhat sur- 
prising. While tending to confirm the claims for 
the saving in power obtained by guide blades in 
this position, it also served to deprive this saving 
in power of its most plausible explanation, that is, 
that the guide blades gave a forward thrust when 
acted on by the rotating screw race. It would 
appear that the closeness of approach of the fin 
was as important as the shaping of the fin to get 
a forward thrust. The experiments showed 8 
reduction in power of 7 to 11 per cent. on the 
model when the aperture was closed. Presumably 
the fin was then as close as possible while leaving 
the necessary clearance to measure the thrust. In 
another part of the paper, it was stated that а 
clearance of 6 in. showed improvements of about 
two-thirds of those given. Presumably this referred 
to the actual vessel, and represented about 4 in. in 
the model, so that it appeared that the effect was 
very sensitive to the clearance. Thus the gain of 1 
of 7 to 11 per cent. was about half the 10 to 15 per 
cent. claimed for guide blades. The latter claim 
must therefore be overstated, or else there was à 
gain in forward thrust due to the shaping of the 
guide blades as well as а gain from fin effect. The 
paper would have been even more interesting if 
the actual results of the trials had been given, and 
if it had been made perfectly clear as to whether 
the propulsive coefficients given referred to the 
model or the actual ship. If the quasi popu 
coefficients given in the tables under speeds ы 
ship were applied uncorrected to the ehip, ще 
implied some extraordinary values of the Admiralty 
coefficient. At the lower speeds, for example, 
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the propulsive coefficient of 0-835 at 8 knots 
implied an Admiralty coefficient of about 406, 
which was much higher than anything that ap- 
peared to have been obtained in practice. 

Mr. M. P. Payne said that the paper raised the 
question of the source of gain in propulsive efficiency 
with contra-propellers. Such & device abaft the 
propeller might well be associated with some gain 
due to fining the sternpost, but this could only be 
regarded as incidental. Тһе action of a contra- 
propeller must depend either on а partial prevention 
of race rotation, or the interaction of blades and 
race water resulting in some restitution of thrust 
for any remaining rotation in the race. 16 was 
clear, however, that neither cause need necessarily 
lead to gain in propulsive efficiency. In the first 
cage, the propeller was working under altered condi- 
tions, which might, or might not, be beneficial to 
efficiency, and in the second, improper shaping of 
the blades might actually lead to an element of 
resistance rather than of thrust. А fin fitted 
abaft the propeller resembled a contra-propeller in 
action, as preventing race rotation, but could not 
make any thrust restitution. In the case quoted, 
the fitting of the fin resulted in в substantial increase 
in propulsive efficiency. Where such saving of 
power could be obtained, it would justify additional 
constructional complications in the stern post, as 
well as difficulties associated with the reduced 
propeller aperture when it was necessary to remove 
the screw. The reduced eddy motion in the race 
might lead to & diminution of vibration of the 
ship near the propeller. With a fin fitted before 
the propeller, it would be anticipated that the 
fining of the frame would itself be beneficial. Тһе 
experiments described suggest the desirability of 
as free a flow as possible to the propeller, but that 
it might be advantageous to restrict the flow from 
the propeller. 

In replying to the discussion, Mr. Kent said that 
he would prefer to leave a number of the points 
raised to be dealt with by Mr. Baker. Не was 
particularly interested to hear of the results of 
an actual trial referred to by Mr. Visker. Much of 
the discussion had turned on the accuracy of the 
results, and he would like to say that the measure- 
ments of the resistance and speed were accurate to 
within about 1 per cent., while the revolutions were 
measured with much greater accuracy. The torque- 
measuring apparatus was new, and tests were 
applied three times a day to detect any change in 
friction. The greatest change noted was about 
4 per cent., and he thought that the torque measure- 
ments could be regarded as accurate within 3 рег 
cent. As regarded the aerofoil propeller, the 
results of the experiments were regarded with 
extreme caution, and there was no doubt that there 
was much more to be learned. 


MARINE SCREW PROBLEMS. 


The afternoon session was set apart for the reading 
and discussion of three papers. As two of these 
were closely allied in subject, the Chairman, Lord 
Wester Wemyss, suggested they should be read 
consecutively and then discussed together. A brief 
abstract of both papers is here given. 

In his paper entitled “Тһе Vortex Theory of 
Propellers and Its Application to the Wake Con- 
ditions Existing Behind a Ship,’ Mr. W. G. A. 
Perring maintained that existing theories of pro- 
peller design were not practical and that results of 
model experiments were therefore generally relied 
оп. In aeronautics an airscrew theory had been deve- 
loped, which could be applied fairly readily and 
which led to results agreeing closely with experiment. 
The first part of the paper outlined the vortex theory, 
and stated that it had been developed in this country 
by Glauert. It really combined the momentum 
theory enunciated by R. E. Froude, with a modified 
form of the blade element theory originally suggested 
by W. Froude. In the second part the theory was 
used to calculate the “ open water” results for a 
series of propellers of varying pitch and disc area. 

the comparison of calculated values with 
experimental results, calculations to estimate the 
performance of a four-bladed propeller of pitch 
ratio 1-0 and disc area ratio 0-45 had been made, 
using the published data of Froude, Schatfran, and 
Taylor. The method presented no difficulties, but 
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certain experimental work was necessary to establish 
the lift and drag characteristics of conventional 
propeller sections over a sufficiently wide range of 
blade thickness. Тһе third part showed the appli- 
cation of the method to calculate the thrust, torque, 
and efficiency of а propeller working under the wake 
conditions existing behind a ship, the mixed wake 
suggested by Mr. G. S. Baker in his paper on screw- 
propeller efficiency* having been taken as typical of 
the wake existing behind an ordinary single-screw 
cargo vessel. , 

А paper entitled “ Cavitation," was next presented 
by Mr. John Tutin. This paper commenced with а 
reference to one by Mr. J. L. Kent on the propulsive 
performances of the Oroya and Oropesa.t In this 
it was stated that the propeller efficiency of the 
Oroya was considerably lower than that predicted 
by Froude's model propeller experiments. Erosion 
was observed on the Oroya propellers, but not on 
those of the Oropesa, although the mean thrust 
on the blade surface did not exceed 6 Ib. per square 
inch under the worst conditions. Mr. Tutin's paper 
had for its object the development of а method of 
investigating the conditions under which & given 
propeller would develop cavitation. Ав an example, 
this was directed to show that in the case of the 
Oroya the propeller was run under such conditions 
that in certain regions of the screw disc the water was 
liable to impinge on the back of the blade instead of 
on the face with consequent face cavitation. It was 
also shown that, in other positions, cavitation would 
occur on the back of the blade, the rapid formation 
and collapse of the cavities producing erosion by the 
well-known “ water-hammer effect. Finally, it was 
shown that in the case of the Oropesa the propellers 
were immune from both these effects. In cases 
where faster running propellers than those selected 
as examples, were adopted, the area over which the 
cavitation, if any, would occur, could be estimated 
by а simple extension of the method. 

The discussion was opened by the reading of а 
written communication from Mr. G. S. Baker on 
Mr. Tutin’s paper. It was а little difficult, he wrote, 
to do otherwise than assume that the dropping of 
а large part of the theory given by the author in 
his former paper meant that he recognised the 
errors іп it. In this paper the author had compared 
a steam trial of the Oroya with & No. 1l voyage 
result of the Oropesa, instead of with a steam trial 
of the latter, with misleading results. Mr. Baker 
thought it could be stated that the direct cause of 
the cavitation on the Oroya was known, though it 
was not given in the paper. The general principles 
used in the paper were fairly well understood and 
broadly speaking, had been accepted for some time. 
They were to be found in some articles of Mr. 
Baker’s written in April and May, 1913. Short 
and relatively blunt blades at all small angles had 


|a slight negative pressure right at their leading edge 


on their driving face, and it was not necessary for 
these to drive at zero angle of incidence for this 
effect, ав stated by the author. 

For cavitation at large slip angles, the author 
had assumed that the variation of distribution of 
suction on the back of the blades could be ignored. 
This really varied from 1-5 PV? to 0-35 PV’, 
confining attention only to large angles, for an 
aerofoil at 8 deg. incidence. It was also assumed 
that the suction was such as always to maintain an 
inflow ratio of 0-75, and that there was no variation 
of rate of rotation of the propeller-shaft. Ample 
data were available to show that these, and certain 
other assumptions, were unwarranted. Аз these 
assumptions resulted in serious discrepancies, the 
method adopted by the author was too liable to 
error to be of any utility if followed throughout. 
He recommended, however, that anvone engaged on 
propeller design should at least study the pressure 
curves on various blades, from which there was 
much to be learned and which would indicate some 
errors to avoid. 

The next speaker was Dr. E. V. Telfer, who 
confined himself to comments on Mr. Perring's 
paper, which he thought was somewhat belated in 
view of the earlier and more complete work of 


* Trans, I. N. A., vol. lxix, page 275, ENGINEERING, 
vol. exxiv, pages 113 and 119. 
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Föttinger, Kucharski, Horn, and Helmbold in 
Germany, and to а certain extent of Slocum in 
America. АШ the work of these investigators was 
essentially devoted to the marine propeller, and 
all used what was now accepted as the vortex 
theory. Mr. Perring had stated that the vortex 
theory had been developed in this country by 
Glauert. 'To this statement exception must be 
taken. The first enunciation of the principles of 
the true vortex action of the propeller was due 
unquestionably to Dr. F. W. Lanchester, the neglect 
of whose lead in this country had been appalling. 
It was only after the war, when the German appre- 
ciation of Lanchester's work had trickled into this 
country, that he was honoured in any befitting 
manner. It was astounding to think that Lan- 
chester’s first work on the vortex theory was 
contained in a paper submitted to and rejected by 
the Physical Society of London as long ago as 
1897. 

Dr. Telfer then commented at some length on 
the precise views held by Glauert, in order to show 
that, by following him so closely, Mr. Perring 
had not gone as far in the application of the vortex 
theory as other workers in the marine field had 
already gone. Mr. Perring’s comparison of the 
theory with actual model propeller performance 
was thus incomplete, and the discrepancies shown 
were of the order to be expected. Apart from 
differences in theory, there was the difference in 
Reynolds number of propeller and basis aerofoil 
data. He thought the most interesting and novel 
feature of Mr. Perring’s work was the application 
of the Glauert treatment to а propeller working in 
a mixed wake. Some similar but less complete 
work had been recently published by Professor Brix. 
By neglecting inflow altogether, Brix was led to 
advance the idea that a propeller in a mixed wake 
worked at slips widely positive or negative through- 
out one revolution. That this was not so when 
inflow was duly allowed for was clearly shown by 
Mr. Perring, but, whilst his work was valid for an 
open-water mixed wake, and hence was an interest- 
ing extension of the Froude concept of the phantom 
ship, it must be pointed out that the work of 
Fresenius and Thoma, as recently described in a 
work by Hembold, had demolished this concept. 

According to this new theory the behind propeller 
was not drawing from a feed whose pressure was 
the same as that of the infinite medium but from 
one which, because of the stream line flow due to 
the presence of the ship, had a greater pressure. 
This increase in pressure brought about a positive 
form wake which, in association with the induced 
axial flow, was the principal factor governing the 
value of thrust deduction. In other words, the 
propeller and hull became one whole, and the problem 
of design was reduced immediately to the obtaining 
of the maximum propulsive efficiency on each 
radial annulus. The separate consideration of 
propeller and hull efficiency was thus not only 
dispensed with but shown to be invalid in principle. 
Propellers designed by this theory showed remark- 
ably close agreement between experiment and 
calculation. In the design routine only the mean 
annulus value of form and frictional wakes were 
used as bases for calculation. It remained to be 
seen whether the mean annulus value produced 
results which were in close agreement with the more 
detailed method adopted by Mr. Perring, who, 
Dr. Telfer hoped, would be encouraged to proceed 
with his work. 

Мг. С. J. Calderwood thought Mr. Tutin’s 
reference to a mean thrust on the blade surface of 
6 јр. per square inch seemed misleading. The 
blade pressure varied enormously both back and 
front. This seemed an important point to which 
little attention had been paid. In designing 
a propeller some time should be spent in the choice 
of blade shape with a view to getting the best 
distribution possible, particularly where the pressure 
exceeded 31b. to 41b. per square inch. Sometimes an 
aerofoil shape was better; indeed, in extreme cases, 
use might be made of such a form as the Handley- 
Page section. Another point too often neglected 
was that the propeller was not rotating at a uniform 
rate. There was always some propeller vibration 
which might have a serious effect on cavitation and 
efficiency. In some cases, the propeller became 
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stationary during а revolution and then proceeded 
at twice its normal speed. The effect of this on 
both faces must be very great. Care should be 
taken in the choice of the engine. It had been calcu- 
lated that of a loss of efficiency of about 10 per cent., 
quite 30 per cent. of it was due to torsional vibration. 
The critical speed was important; he had come 
across a case of identical ships one of which had 
required 900 indicated horse-power to attain a speed 
of 10 knots, while the other needed 1,200 indicated 
horse-power. : 
Mr. S. G. Visker said he had been concerned in 
a series of tests involving critical speeds in steam 
engines. If a curve were drawn, of which the base 
was set off in revolutions per minute while pu 
ordinates represented horse power, it would be 
found that the even curve obtained was distorted 
by а prominence, between the ordinates representing 
the critical speed, of a magnitude of about 8 per cent. 
This was almost invariable. In only one case was 
the curve different, and then there was a depression 
in it at this place. The ship had lost speed and pro- 
bably the water was not getting to the propeller at 
that particular rate of revolutions of the shaft. 
Mr. M. P. Payne thought it was quite possible 
that Mr. Perring’s theory might be of value in indi- 
cating possible lines of improvement in detail, 
such as blade form and blade sections. Тһе theory 
as applied to air screws had led to results in close 
agreement with experiments, but appeared to E 
least satisfactory agreement near the blade tips and 
boss. It would seem, therefore, that in ship screws 
having necessarily smaller aspect ratios, the agree- 
ment with experiment was likely to be less favour- 
able. In applying the theory to а propeller in 
open water, а propeller had been taken with a 
constant ratio of maximum thickness to chord 
throughout the blade, and comparison had been 
made, in effect, with experimental results of pro- 
pellers whose blade thicknesses increased uniformly 
from tip to root. While the calculated propeller 
was thus thicker than the experimental propellers 
over the outer portion of the blade, it was thinner 
than the Schaffran screw over about 70 per cent. 
of the blade area and very appreciably во near the 
boss. It was doubtful, therefore, whether the 
high effective pitch of the calculated propeller 
compared with the Schaffran screw could be attri- 
buted to а blade thickness effect as stated. 
Referring to Mr. Tutin's paper, Mr. Payne re- 
marked that in the development of the theory in 
it, an inflow factor of 0:75 had been provisionally 
assumed. Where data for infinite aspect ratios 
were used, the Froude and vortex theories indicated 
that the ratios should be 0 5. If data applicable 
to аегоюйв of finite aspect ratio were taken, ап 
average value of less than the “ideal” one was 
indicated by experiments. The value assumed for 
the inflow entirely determined the value of the 
comparison given in the paper, since the angle of 
incidence of а blade section was acutely sensitive 
to it. Reduction in this factor would lead to an 
increase in the angle of incidence with а corres- 
ponding reduction in the local wake required for 
incipient face cavitation. Тһе criterion for back 
cavitation was not so sensitive to the value taken 
for the inflow. The method required the use of 
a number of semi-empirical factors, which, collec- 
tively, might lead to considerable error in any 
application of such a theory, even if suitably cor- 
rected, and its ability to discriminate between 
cavitating and non-cavitating conditions would 
require to be demonstrated in а large number of 
cases before it could be applied with confidence. 
Mr. E. B. Harries pointed out that Mr. Perring 
in his paper had not mentioned the limitations of 
the vortex theory of propellers when applied to 
marine screws, an important one of which was that 
generally, the blades of the latter were too wide 
to be regarded as a series of aerofoil elements moving 
on straight paths. А blade element at half-radius 
of a four-bladed screw of 0:45 disc area ratio and 
unit pitch ratio, when the screw was working at 
20 per cent. slip. moved in such а manner that the 
directions of motion of two ends of the element were 
inclined at an angle of 38 degrees. The vortex theory 
broke down near the tips of а propeller. and while 
the discrepaney between theory and experiment on 
this account was small for airscrews, it must become 


large for wide-tipped marine screws. It was doubtful 
if the theoretical results of propeller performance 
in à mixed wake were very accurate under the con- | Professor P. A. Hillhouse, on opening the dis. 
ditions assumed in the paper, one of which was that, | cussion, said that he considered Mr. Taylor's paper 
in а wake varying across the screw disc the wake | both useful and valuable. The real problem which 
speed could be simply superposed on the apparent | faced the naval architect in dealing with merchant 
speed of advance in considering the action of a blade, vessels was to design & ship which would maintain 
element. 'The action must be much more complex in | the desired speed on service and not only on her 
practice. Тһе results obtained, however, were at trial trip. Тһе trial trip data were generally all 
least qualitatively true. The actual relative rotative | that there was to go upon, and it was necessary 
efficiency was appreciably less than unity, and the to add а margin for weather conditions and 
reason lay in the curvature of the efficiency graph for keeping up steam. It was not possible to 
of a blade element on а slip base, which made the | load the vessel to her water line on a trial trip 
mean value of the efficiency during one revolution and so, for that reason alone, the results on а 
of the screw through the variable wake always less trip were not comparable with those at sea. 
than the value for the mean wake. The Froude Information was then sought from engineers’ logs, 
relative rotative efficiency and the actual should | but in too many cases the main thing stressed was 


‚ boilers. Comparative results were obtained from 
one motor vessel, which were also plotted, 


approach one another at high slips, where the effi- | 


ciency curve flattened out. 

Referring to Mr. Tutin's paper, Mr. Harries said 
that if an error in an equation in the paper were 
corrected the Oropesa would be just as bad from the 
point of view of cavitation as the Oroya. The blade 
sections to which Mr. Tutins theory had been 
applied were only at positions of 3 per cent. and 
5 per cent. of the propeller radius in from the tip, | 


the indicated horse-power, so as to keep down the 
amount of coal burnt per pound of steam. This 
| paper was important as it enabled naval architects 
to follow the ship from the builder's yard to sea. 
Dr. E. V. Telfer, in the course of some remarks 
on the methods emploved by Mr. Taylor, showed 
bow he himself arrived at tbe effect of fouling, 
and said that he could confirm almost precisely 
Mr. Taylor's figure of а mean loss of speed of 


where blade element theories did not give correct 3-8 рег cent. from this cause for а docking interval 


results. Thus, in the Aeronautical Research 
Committee's Report No. 910. Fage had found 
that at 5 per cent. of the radius in from the tip 


the vortex theory, was 100 per cent. in excess of 


of about six months. 
Mr. Taylor made a brief reply, and the session 


| 
en terminated with a vote of thanks to the 
the thrust on the blade element, calculated from | 


Chairman, proposed by Professor Hillhouse, which 
was accorded in a vigorous manner. No reference 


that found experimentally in an airscrew working | was made to the date of the next meeting. 


at ordinary slip. He had checked his own calcu- 
lations as to the cavitation on both the Oroya 
and Oropesa, continued Mr. Harries, by further 
calculations for a battleship screw in which the 
progressive speed trial results gave no indication 
of cavitation. The result was that at even the 
deepest immersion of the blade element considered 
the actual lift coefficient appeared as three times 
the lift coefficient deduced for incipient cavitation 
to occur. It was thus evident that if the theory 
were applied to the wide blades of, say, a destroyer, 
where there is evidence that cavitation did occur, 
it would give results still more misleading. 

Professor C. M. Carter observed that if Mr. Perring 
had not done justice to Lanchester he had done 
so to W. Froude, who was not widely known as 
the originator of the blade element theory. With 
regard to the paper itself it was interesting to 
note that in the author's curves of propeller charac- 
teristics, when the thrust coefficient and efficiency 
curves were prolonged to cut the base it was 
possible to deduce the analysis pitch before the face 
pitch was given. Тһеге did not appear to be much 
difference in the curves for the three different disc 
area ratios. 

Mr. Perring and Mr. Tutin made brief replies, 
but were unable to touch upon all the points 
raised owing to the lateness of the hour. 


Тоа ABsTRACTS OF САКОО VESSELS. 


The Chairman then called upon Mr. J. Lockwood 
Taylor to read the final paper of the session, which 
was entitled “Statistical Analysis of Voyage 
Abstracts.” This paper gave the method adopted 
in making an analysis of the voyage log abstracts 
of a number of cargo vessels and the conclusions 
reached with regard to these particular vessels. 
The primary object was the determination of the 
loss of speed in service as compared with smooth- 
water trial-trip conditions. The figures obtained 
referred to a particular route, and to a particular 
reason, on routes where there was marked seasonal 
variation of weather, or else to an average of 
seasons. A curve was plotted showing the number 
of days on which the speed had been between 
certain limits on either side of a mean value given 
by the base or abscissa, and methods of using 
this were suggested. The effect of season, fouling, 
draught, form and speed, and form of section 
were discussed, and the appropriate figures were 
tabulated and plotted in curves. The curves 
drawn for the effect of form and speed represented 
the average figures for coal-burning vessels with 
triple-expansion engines, one or two points being 
plotted for other types of machinery, which indicated 
the improved time-keeping of vessels with oil-fired 


WORLD SUPPLIES OF CHROMIUM. 


THE introduction, and subsequent manufacture 
on an ever-widening scale, of corrosion-resisting 
steels have been responsible for а considerable 
increase in the world consumption of chromium. 
The metal was, of course, in common usage in 
industry before the advent of the high-chromium 
stainless steels; it was utilised, for instance, in 
the manufacture of the so-called chrome and 
nickel-chrome steels, the demand for which has 
always been considerable. Again, chromium in 
the form of dichromate has been used for many 
years in the tanning industry, and bricks made 
of chromite, for the lining of open-hearth furnaces 
have long been common practice. 

The fact that the estimated world production of 
chromium during 1926 is more than double that of 
1913, and exceeds the 1918 output, the year of 
maximum war demand, by 30 per cent., appears to 
indicate that the value of the metal as a corrosion- 
resisting alloying element has of late been fully 
recognised. According to statistics given in а 
recent issue of Commerce Monthly, a journal published 
by the National Bank of Commerce in New York. 
the world production of tbe ore of chromium. 
chromite (Cr,O,FeO) in 1913, 1918 and 1925 
totalled, respectivelv, 177,530 tons, 983,150 tons. 
and 319,000 tons. Returns for 1926 are по 
complete. Тһе bulk of the ore is extracted in 
British and French territory. During the five years 
from 1921 to 1925 Rhodesia and India together 
supplied about 65 per cent. of the total world 
output of chromite, and New Caledonia. the French 
island colony in the Pacific Ocean, about 12 рег 
cent. Тһе output from Rhodesian mines has 
increased from 56.000 tons in 1913 to 181,194 ton 
in 1926, and whereas іп 1913 India produced 5.65 
tons, her output іп 1925 was 37,450 tons. Pro- 
duction figures for New Caledonia have fluctuated 
considerably, and during recent years have been 48 
high as 90,000 tons and as low as 19,000 tons. The 
output for 1925 was, however, 34,180 tons. Other 
chromium-ore producing countries are ae 
| Turkey and Cuba. Probably the most rece 
| application of chromium in the sphere of пева ил 
is its use in the electro-plating industry. i 
deposition of the metal has been the subject 0 
much research work; the process 18 са 
bevond the experimental stage, and ЈЕ 120 
developed commercially. А chromium - plat 
Surface, as might be expected, resists сол: 
very satisfactorily. but an added advantage x 
‘that the deposit. even when thin, 18 hard 8 
‚ wear-resisting. 
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VALVE-CONTBOL GEAR. 


FIRE-EXTINGUISHING INSTALLA- | 
TION AT BARKING POWER STATION. 


THE sudden and severe fires which may occur 
owing to а breakdown in oil-cooled transformers or oil 
switches, are among the most difficult to deal with. 
Water is not suitable where burning oil or live elec- 
trical gear is involved, and although certain types of 
chemical hand-extinguishers are useful in the initial 
stage of the fire, their success depends almost entirely 
upon the personal element and the promptitude and 
decision with which the outbreak is dealt with. 

_ Asthe result of tests of some magnitude in extinguish- 
ing typical oil-switch fires, а Lux fire-extinguishing 
system has been lately installed at the Barking Station 
of the County of London Electric Supply Company, 
Limited. We described a Lux installation for marine 
ше on page 353 of vol. сххіу of ENGINEERING, and it 
Will be recalled that it differs from the usual hand- 
extinguisher methods of dealing with fires in that it 
allows any desired space to be rapidly filled with in- 
ert carbon-dioxide gas. Іп the case of the installation 
at Barking, any one of thirteen switchrooms and trans- 
former chambers can be filled in less than one minute 

г the operation of the control switches, which are 
located in safe positions well away from the spaces 
protected. Тһе system will eventually be extended to 
deal with the new switchrooms and transformer 
chambers now being erected, and will then protect 
27 spaces. 

The carbon dioxide is stored as & liquid, at а pres- 
sure of about, 700 Ib. per square inch, in а battery of 
steel cylinders located in a central position. The 
cylinders are fitted with valve gear which permits 


for the correct distribution of the carbon dioxide. 
The system allows of the discharge of the carbon 


not become a gas until it emerges through the special 


cooling and freezing up in the cylinders or pipe system. 
Practically all expansion takes place after the liquid 
leaves the nozzles, and the consequent cooling effect 
is available to assist in extinguishing the fire and 
cooling down the heated apparatus. Carbon dioxide 
has, of course, no harmful or corrosive effect on any 
of the apparatus, and is perfectly safe to discharge 
on to live electrical gear. 

One of the most interesting features of the installa- 
tion is the fact that the discharge into the correct 
switchroom or transformer chamber is controlled from 
safe positions outside the spaces protected. The dis- 
charge is operated electrically, and all that is necessary 
is to break а glass and close a switch. The only ех- 
ception to this is in the case of a fire in one of the trans- 
former chambers, when, in addition to the above opera- 
tion, the lever of à quick-opening valve must be thrown 
over. The main battery of carbon-dioxide cylinders, 
shown in Figs. 1 and 3, on this page and on page 442, 
consists of 140 bottles, each charged with 50 Ib. of 
carbon dioxide. These cylinders are arranged in 
groups, as shown in Fig. 6. It is possible to discharge 
simultaneously any one of these three groups or 


dioxide as a liquid through the pipe lines, and it does 


nozzles in the space protected. The object of this 
arrangement is to prevent expansion and consequent 


Fic. 2. CONTROL Вох AND VALVE 
FOR TRANSFORMER Room. 


the discharge of the contents of either part or the the whole battery, depending upon which chamber 
whole of the battery of cylinders into a pipe line, from 
which it is led through distribution valves and suitable 
piping to any one of the spaces protected. Special 
Monel-metal nozzles are arranged around each space 


is to be filled. Each cylinder is sealed off with a 
thin copper disc, and is fitted with a special tubular 
cutter, mounted on a quick thread and fitted with a 
lever. A movement of the lever of about 90 deg. is 
sufficient to advance the cutter through the disc and 
thus liberate the carbon dioxide under its own pressure 
into the main pipe-line. The cutter levers of all 
cylinders in each section of the battery are connected 
together by a flexible-bronze cable for simultaneous 
operation. Discharge of either one section of the 
battery or the complete battery is effected in about 
one minute after operating the cutter valves. 

The flexible cables mentioned above are connected 
to pistons working in long cylinders, visible in Fig. 3, 
and are operated by gas pressure obtained from three 
pairs of small carbon-dioxide cylinders. The latter 
are sealed off with a similar copper disc to those sealing 
the main cylinders, and are fitted with similar cutter 
valves. In this case, however, the actuating levers 
are pulled over by means of weights which are norm- 
ally hooked up to three electrically-operated releases, 
each release controlling a pair of cylinders. Ав it is 
important that there should always be an ample supply 
of carbon dioxide in these six master cylinders, they 
are mounted as a unit on a scale balance, as shown 
in Fig. 4. Should the weight of the six cylinders 
drop by more than one pound, owing to leakage or 
other cause, а contact is made which sets an electric 
bell ringing. 

Quick-opening valves, for distribution to the pipe 
lines leading to the various spaces. are installed in a 
framework at one end of the main battery of cylinders, 
as shown in Fig. 1. These valves open fully on rotating 
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the valve spindle 270 deg., and the necessary movement 
is obtained by the dropping of a weight connected to 
each valve by means of a flexible bronze cable passing 
over a grooved sector. Normally, these weights are 
hooked up to electric releases in such a way that all 
valves are in the closed position. The control switches 
for filling the switchrooms and basements are situated 
in a glass-fronted cabinet, shown in Fig. 5. This 
cabinet is located close to the main control room, and 
can be quickly opened by breaking a small glass pane 
at the side and releasing a catch. The discharge 
switches in the cabinet are of the push type, and each 
one is labelled with the name of the space which it 
fills. On pushing the correct switch into contact, 
the electric release is energised and the required 
master cylinders discharged, thus transmitting the 
pressure from these cylinders to the pistons connected 
to the operating cables of the correct number of cylin- 
ders in the main battery. The pistons are driven 
down, the flexible cables pulled, and the cutter valve 
levers actuated, allowing the carbon dioxide to flow out 
of the cylinders as a liquid into the main pipe line. 
Meanwhile, the action of pushing the operating switch 
in the control box has also caused the electric release 
holding up the correct distribution valve weight to 


Fig. 6. 
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function, allowing the weight to drop and the valve 
to open. There is then a free passage for the carbon 
dioxide from the cylinders to the main switchrooms 
or basements. The arrangement is shown diagramma- 
tically in Fig. 6. 

For the transformer rooms, the discharge switches 
are housed in separate switch boxes, one for each room, 
located just outside the doors. Тһе action is similar 
to that described above, but in addition to the main 
distribution valve, which is electrically released, it is 
necessary to open a local distributing valve into the 
transformer chamber by hand. This valve is, in each 
case, placed alongside the electric control box, as shown 
in Fig. 2. At every control position, a green light indi- 
cates that the station supply is in order. Should the 
station supply fail, it is possible to operate the correct 
releases manually. 

The size of the largest switchrooms protected by 
the Lux system is 140 ft. long, 28 ft. wide, and 33 ft. 
high. The present Lux installation provides an 
initial discharge for all spaces, and a full reserve 
discharge for all except the two large switchrooms. 1% 
is proposed to instal a full reserve of cylinders for these 
when the new switchrooms аге completed. Тһе 
installation will then be capable of discharging rather 
more than three tons of carbon dioxide into an 
switchroom in less than one minute, leaving a full 
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reserve of the same weight of gas for use if necessary. 
As a first-aid outfit for dealing with fires in their 
initial stages, a Lux hand- operated hose reel unit 18 
installed in each switchroom. The carbon dioxide for 
these hose reels is obtained from a battery of four 
50-Ib. Lux cylinders, which are entirely independent 
of the main supply system. These cylinders are 
arranged to be discharged two at a time, two being 
usually more than sufficient for fires such as the hose 
reel outfit will deal with. The discharge of these 
cylinders is effected by breaking a glass and operating 
а discharge switch in a switch box adjacent to each 
hose reel, two switches being installed in each box, 
one for the first discharge of two cylinders and the 
other for the two reserve cylinders Тһе carbon 
dioxide leaves the horn of the extinguisher as а cloud 
of finely divided snow, the temperature of which is 
minus 110 deg. Е. This blast of inert gas penetrates 
easily into inaccessible positions and very quick 
overcomes a fire which might otherwise be difficu 
to get at. With the Lux hose-reel unit in use, the 
concentration of carbon dioxide in the switch room 15 
not sufficient to have any unpleasant effect upon 
the operator. | 4 
The installation has been supplied and installed by 


y | Messrs. Walter Kidde and Company, Incorporated, of 


Abbey House, 2, Victoria-street, London, S.W.1. 
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At Monday's sitting of the Independent Labour 
Party's conference, a resolution was proposed and 
seconded drawing attention to the continued inability 
of the Government to deal with the depression in the 
coal industry, reaffirming a demand for nationaliss- 
tion, and declaring that in order to meet the needs of 
the mine workers in respect of unemployment and low 
wages now and during the process of nationalisation, 
provision should be made in the Bill for the National- 
isation of the Coal Industry to be submitted to Parlia- 
ment by the next Labour Government, for the repeal 
of the 8 hours' day as the first step in the application 
of the 6 hours' day, and also for the payment of rates 
on the basis of the 1924 agreement. An amendment 
proposed by the Scottish Divisional Council proposed 
to bring into the resolution the establishment of a 6 
hours' maximum working day and a guaranteed weekly 
living wage for all mine workers. The amendment 
was carried by a considerable majority, and the reso- 
lution, as amended, was also carried. 


sympathy which many thousands of right-thinking 
people have toward our movement to-day, but cannot 
trust on that account.” 


LABOUR NOTES. 


Jupaine from the official literature which is 
in authorised circulation, interest in the А.Е.С. 
elections that are in progress is аб а high level. By 
official literature is meant the printed addresses 
of candidates for office as executive councillors, 
national organisers, district delegates and full-time 
district secretaries. Every other kind is, of course, 
barred by rule, and candidates who infringe, or are 
affected by infringements brought about by the ac- 
tion of friends, are liable to disqualification. Although 
the interest in the elections is greater, the contro- 
versies run on familiar lines. The plight of the union 
is agreed to be bad in respect of both membership 
and money, but while one side finds the cause in 
the industrial slump, the other blames the present 
leadership for it. Change the leadership” is the 
slogan of most of the extremists who, for the first 
time, openly describe themselves either as “ Members 
of the National Minority Movement " or as '* Commu- 
nists.” 


Only one or two of the candidates, curiously enough, 
touch on practical questions arising in the workshope. 
If, one declares, the members are to get some measure 
of control on the machine question, and some say as to 
who shall man machines and as to the wages paid to 
the operators, “ we shall require to be ever vigilant 
of the constant introduction of the more modern and 
up-to-date machine which tends to increase and 
cheapen production at the expense of the worker.” 
“Тһе enforcement," writes another—an avowed 
Minority Movement man—" upon a large section of 
the members of bonus piecework and payment by 
results methods has been the cause of great dissatis- 
faction. It was hoped that in time," he goes on to 
say, the system would be abolished altogether. 
Unfortunately, this hope has not been realised, and it 
is now evident that greater attention must be paid to 
the prices and time given on the job’ in firms where 
meantime members are compelled to accept employ- 
ment under this system. It is a well-established fact,” 
the candidate claims, ‘that employers are using 
this system to speed up and intensify the pace without 
any appreciable advance in wages.” 


Addressing the annual conference of the Independent 
Labour Party which took place at Norwich last week- 
end, Mr. James Maxton, M.P., the president, said that 
" the living wage theory was urgently necessary to 
combat the view that was propagated by Conservative, 
Liberal, and Labour statesmen with varying emphasis 
and in varying manner, but remained essentially the 
same, that escape for the working classes from poverty 
had to be postponed until new conditions were estab- 
lished in industry and trade. The I. L. P. said that the 
output of wealth, admitting all the wastage of compe- 
tition, the existence of large masses of unused labour 
power, and all the follies of capitalism, was even now 
sufficient to provide а living income for ай the workers, 
if the present national income were equitably divided. 
The I.L.P. demanded, Mr. Maxton declared, that the 
Labour Party should work out now the method by 
which, on the day that Labour assumed power, it 
could proceed to make every member of the working 
class in this country the recipient of ап income that 
would bring & sense of security and comfort to the 
home and represent the effective beginning of progress 
to Socialism. 


À note by the Executive Council in the forefront 
of each batch of addresses is to the effect that the 
" addresses contain the matter as received from the 
candidates." From the address of one aspirant to 
а seat on the Executive Council we reproduce the 
following: “Т inori : 
алын arty Sul aie de cole Me 5 en In the course of an article published in Der Arbeit- 
for this reason I ask you to give your vote for ойе дебет, апа summarised in the weekly organ of the 
of their number who is putting in seven days a week International Labour Office, on the new regulations 
for the working class movement, believing there can An erning conditions of work ш sho German steel 
be no security as long as capitalism lasts, that we ш шту, Dr. J. W. Reichert examines the influence 
must fight for immediate advantages, learning the 1 . оп SO Ls „олу ee es 

hil : wing tendency of the arbitration co o adjus 
while how to meet the ultimate encounter which wages to fluctuations in the cost of living. А reason- 


cannot be longer delayed, the enemy, frantic at the able | 5 : 

; 1222 37% wage policy must, ће holds, take into considera- 
V ЕМ Pos VV рае tion the question of productivity and profitability. 
The hard- chin of я рарег. | From thig standpoint, rises in wages are justified only 
dismayed du Да 8 5 РАНЫ је Бе Eu if an increase in output can be expected. In this 
our manhood, our right to iha t ull fruits of y 15 connection, the author discusses the Government's 
by kicking away the props of the 8 Е iom power to make arbitration awards in industrial dia- 
by action, not by retreat by stickin 175 the Un ions, | Putes generally binding. He denies that the freedom 
siot running away, by lios ine den r who will lead of German industry from prolonged strikes during the 
can the way to S ocialism be s n," The 88400 tion. last few years is the result of compulsory arbitration, 
it may be added, is exact у Р "| and argues that the recent experience of the steel 

; | industry shows that this system does not prevent 
the issue of ministerial decrees, and the pressing of 
trade union demands which undermine the finances 
of the whole of а great industry. 


The New York correspondent of the Daily Telegraph 
States that in contrast to the report of the National 
Association of Manufacturers, which denies that there 
is ап unemployment crisis in the United States, labour 
agencies announce that unemployment throughout the 
country has increased since January from 4,000,000 to 
almost 6,000,000. It is declared that the Secretary 
for Labour, Mr. Davis, in his estimate recently of less 
than 2,000,000 unemployed was inaccurate, because he 
based bis return upon а percentage of only 25,000,000 
employees, whereas there are over 40,000,000 workers 
іп Ámerican industries. Тһе American Federation of 
Labour finds that 18 per cent. of union members are 
unemployed. At that rate, it is represented, the total 
unemployment, based upon 40,000,000 workers, would 
be 7,200,000. 


À candidate who seeks to represent another division 
has а less pleasant recollection of the great display 
of solidarity in May 1926." “Іп my opinion," he 
says, "one of the greatest mistakes ever made by 
Trade Union leaders was on the occasion of the 
so-called General Strike. After the splendid example 
of solidarity shown by the rank and file, it was a 
tragedy to bring about such chaos as that which 
was во much in evidence when the instructions to 
resume work were given. Scores of good members 
lost their jobs, many walked the streets for months; 
but the worst feature of all is that those mostly 
affected, namely those engaged in the worksbop, 
have had their faith in the generalship of our leaders 
shaken to such an extent that it will take years to 
restore the confidence necessary to put up a fight 
again when called upon.” 


That there have not been serious labour disputes 
in German industry for many years is, Dr. Reichert 
thinks, primarily due to the fact that undertakings 
have hitherto agreed to continual wage increases, to 
the complete &bandonment of shareholders' interests 
during several years. In the long run, of course, such 
action becomes impossible, because it injures credit, 
which, in turn, reacts unfavourably upon the workers 
as well. Both the trade unions and the Federal 
Ministry of Labour ought to learn to understand this 
iron economic law. Otherwise, he concludes, it may 
be impossible to avoid serious disputes and risks to 
the economic life of the country in the future. 


The Railway Review, the organ of the National 
Union of Railwaymen, commenting upon the recent 
decision of the Irish National Wages Board on the 
claims submitted by the Associated Irish Railway 
Companies, says :—“ We desire the prosperity of the 
Irish no less than that of the British railways. In such 
prosperity lies our best hope of obtaining and retaining 
decent conditions for our members. We know that 
the Irish railwaymen have been, and are doing, their 
utmost to make the concerns in which they are engaged 
remunerative concerns, and we believe that continued 
efforts in this direction, coupled with an active and 
intelligent interest in the work of their union, will 
enable the National] Union of Railwaymen to repeat 
their recent success.” 


At the annual conference of the Central Council 
of Australian Employers' Federations, the President 
expressed the opinion that the present compulsory 
arbitration systems of Australia were cumbersome, 
expensive and unsatisfactory. He suggested the 
following remedies :—(1) Transference to the Federal 
Government of full industrial control, to secure uni- 
formity in the fixation of wages and working conditions; 
(2) substitution of conciliation for arbitration, the 
courts to have power to fix a minimum wage and work- 
ing hours, and other matters to be subject to agree- 
ment between employers and workers; (3) abolition 
of all penalties laid down by existing arbitration laws, 
except as regards the payment of the standard or 
minimum wage fixed by the court; (4) complete 
organisation of employers in all sections of industry 
in order that they might be able to negotiate with 
organisations of workers on an equal footing; (5) 
reduction of taxation directly affecting primary and 
secondary industries by Federal and State РагПа- 
ments. 


Another candidate strikes à shrewder blow at the 
Executive's administration of purely domestic affairs. 
In Clause J of the Overtime and Nightshift Agreement, 
he says, “ were sown the seeds of the 1922 lock-out. 
F rom its inception Clause J was so vague as to forbode 
the Inevitable fight. And yet we find our Е.С. in 
1921 with such а surplus of funds at their disposal 
that they institute increased sickness and donation 
benefita, For six months we have members drawing 
218. 64. рег week in some cases, in return for a contri- 
bution which, over half а century's experience had 
shown to us, would not warrant a benefit of more than 
108. per week. The result is that in May, 1921, we 
pay 278. 6d. where we ought to pay 108., and in May, 
11 5 we pay nothing where we ought to pay 208. 
^ certainly does not seem sound finance to me, and 

е шопеу squandered in 1921 might have been more 
usefully spent in 1922.” 


TANK.SurP TRAFFIC THROUGH THE PANAMA CANAL.— 
According to & recent issue of The Panama Canal Record 
1,336 tank ships, carrying a total of 7,083,480 tons of 
mineral-oil products, passed through the Canal during 
the calendar year 1927. Тһе oil cargo carried during 
the previous twelve months totalled 7,117,408 tons. 


The Executive Council of the Amalgamated Engi- 
neering Union does not, of course, formulate the 
Рочсев which it carries out. That is done, as another 
candidate points out, “ by the National Committee, 
А democratically-elected body, in touch with, responsible 
and responsive to” the membership in the workshop. 

е Executive Council are there," this aspirant 
to office states, “to do their best to administer and 
Interpret, that policy within the four corners of the 
rule book, and to deal with the day-to-day business 
and problems as they arise." Іп some addresses both 
: © Powers that be and the extremists are adversely 
criticised. It is,“ says опе candidate, the firebrand 
element that allows its misguided enthusiasm and 
а Bent to warp its better judgment, and thus 

nng discredit to the movement, and alienate that 


THE INSTITUTION оғ ELECTRICAL ENGINEERS.—The 
Faraday Medal will be presented to Professor J. A. Fleming, 
F.R.S., at a meeting of the Institution of Electrical Engi- 
neers, to be held on Thursday, April 19, at 6 рып. Тһе 
presentation will precede the nineteenth Kelvin Lecture, 
to be delivered Бу“ Sir Oliver Lodge, F.R.S., on “Тһе 
Revolution in Physics.” 


The following resolution on the subject of arbitra- 
tion has been passed by the Associated Chambers ot 
Commerce of India and Ceylon :—* In view of the 
growing tendency of the representatives of Indian 
labour to advocate increased State control of the 
relationships between capital and labour, this associa- 
tion desires explicitly to affirm that compulsory 
arbitration in industrial disputes is entirely wrong in 
principle, and an unwarranted encroachment on the 
legally established status of employers. The ques- 
tion of compulsory settlement of strikes in public 
utility services is not included in the above resolu- 


tion." 


ELECTRICAL ENGINEERING SCHOLARSHIPS.—We have 
been informed that the Governors of Faraday House 
Electrical Engineering College have awarded the Faraday 
Scholarship to Mr. 1. С. Campbell, and the Maxwell 
Scholarship to Mr. W. E. Walls. Exhibitions have been 
gained by Messrs, Е. Н. Wolff. N. H. Codling, H. M. Gale, 
G. C. Maynard, and N. H. Bentley. Some particulara 
regarding the above scholarships will be found on page 
174 of our issue of February 10 last. 
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CONSTRUCTED BY MR. HERMANN RIESELER, ENGINEER, HAMBURG. 
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THE RIESELER HYDRO-MECHANICAL 
REDUCTION GEAR. 


ONE of the striking features of modern German 
engineering practice, to which we called attention in 
our account of the recent Spring Fair at Leipzig, is 
the attempts that are being made to modify the design 
of the conventional reduction gearing which it is neces- 
sary to use between а high-speed prime-mover and the 
machine to which it is coupled, with а view to achiev- 
ing greater flexibility without loss of efficiency. As ап 
illustration of these developments, we may mention 
the combined hydraulic and mechanical change-speed 
gear, which has been invented by Mr. Hermann 
Rieseler, of 52, Dorotheen Strasse, Hamburg, Ger- 
many. Though this, like the other gears we have 
mentioned, is primarily intended for use on motor 
vehicles of all kinds, it also has potentialities for 
more general application. 

A longitudinal section of this gear, which is bolted 
directly to the engine, is given in Fig. 1, and some of the 
parts are shown dismantled іп Fig. 3. А cross-section 
of the brake system, which, as will be seen later, plays 
an important part in the operation of the gear, is given 
in Fig. 2. In general terms, the gear may be described 
as а combination of a two-stage transmission designed 
on the Fóttinger principle (A, B, C, D, Fig. 1), in which 
oil is used as the working fluid, and а two-speed epicyclic 
gear (J, K, M, N, and O, Fig. 1). The hydraulic portion 
consists of a centrifugal pump А, Fig. 1, а single-stage 
turbine with & guide-blade rim B, which is stationary 
when the hydraulic portion of the gear is in use, and а 
two-stage secondary turbine C and D. Сапа H are 
scavenging and compensating spaces, respectively. The 
speed transmission ratio obtained hydraulically is 2 : 1. 

The arrangement of the wheels in the epicyclic 
gearing can best be followed from Fig. 4, from which 
it will be seen that 16 is of conventional design. Тһе 
gear wheel attached to the pump casing has 22 teeth, 
and engages with planet wheels having 18 teeth. 
The central gear wheel on the end of the driving 
shaft has 18 teeth, and engages with planet wheels 
having 22 teeth, while the third gear wheel, on the 
propeller shaft, has 24 teeth, and engages with planet 
wheels having 16 teeth. The planet wheels are, of 
course, keyed to their respective shafts. When the 
casing of the epicyclic gearing is braked to prevent it 
revolving, the gear ratio is (22 x 24) + (18 x 16) = 
1-83 : 1, and the total gear ratio obtainable by using 
both the hydraulic and mechanical gearing is, there- 
fore, 3-66 : 1. This, it may be mentioned, is the most 
economical figure, but higher values, up to infinity, 
can be obtained if the turbine is allowed to slip. 

The primary shaft сап be rigidly connected to the 
turbine through the disc clutch F, Fig. 1, which is incor- 
porated in the engine flywheel, while a similar clutch 
Q, which is actuated by the piston S, couples the 
housing of the epicyclic gearing to the propeller shaft, 
and throws the former out of action. To obtain re- 
verse speed, the pinion N is held stationary by the 
brake band P. 
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Ела. 3. COMPONENT PARTS оғ HYDRAULIC GEAR. 


The method by which the gear operates сап best 
be followed by reference to the diagram, Fig. 4. It 
largely depends on the employment of three control 
brakes, a section of one of which is given in Fig. 2. 
These brakes and the clutches, to which reference 
has already been made, are operated by oil under 
pressure, which is supplied by a pump driven from 
the engine camshaft. At starting, when the engine is 
running freely at low speed, the speed of the pump is 
not sufficient to cause any pressure to be generated. 
The position of the various devices is then as 
follows : The disc clutch F on the engine shaft is dis- 
engaged, brake E, on the turbine is on, brake L, 
which controls the forward gearing is off, brake P, 
which controls the reverse gearing iş on, and clutch 
Q is disengaged. As the engine is accelerated and 
the pump pressure increases, Шо vehicle starts quite 
smoothly, both hydraulic and mechanical gears being 
in action and the gear ratio being a maximum. 

The gear can then be changed by moving the control 
cock on the steering column to its first operating 
position, and thus opening the control valve T. This 
releases brake Е, clutch F remaining in engagement. 
The turbine and engine shafts are, therefore, coupled 
together, and the pump, turbine, guide blades and 
turbine housing are caused to revolve with the primary 


shaft. The mechanical gear is now solely in action, | d 


and the second forward speed is obtained іп this way. 
The transition from one speed to the other is effected 
without shock, as clutch E engages gradually. 

А further movement of the control cock releases 
brake P, and brings clutch Q into engagement. This 
cuts out the mechanical gearing, the housing containing 
it being run at full speed and driving the propeller 
shaft directly through clutch Q. This change-over is 
also affected gradually. 

When the vehicle is standing on the level, and it is 


therefore possible for the direct drive to}be brought 
into action sooner, the operations described above can 
be still further simplified. То do this, the control cock 
is moved to the third working position, which causes 
clutch F to be disengaged, brake E to be on, brake L 
to be off, brake P to Ж off, and clutch Q to be engaged. 
At starting, therefore, the turbine portion of the gear 
alone comes into action, without the intervention of 
the mechanical gearing. Change over to direct drive 
is then effected by engaging clutch F and releasing 
brake E. Finally, to obtain the reverse speed, clutch 
F is disengaged, brakes E and L are on, while brake P 
is off and cluteh Q is disengaged. In this case, the 
gearing used is wholly mechanical, the system being 
similar to that employed by Maybach and Ford. 

The gearing which we have just described, was sub- 
mitted to an exhaustive series of tests by Professor 
Dr. Ing. Weisshaar and Dipl.-Ing Kelling, of Hamburg. 
The power supplied to the gearing was meas by à 
torsion dynamometer, the power delivered being 
absorbed by'a brake. Readings were first taken after 
the system had been in operation for about 25 min., at 
the end of which time the ой recommended by the 
inventor had reached a constant temperature of 73 deg. 
C. Тһе results of these tests are given іп the accom- 
panying diagrams, Figs. 5 to 10. Fig. 5 gives the secon- 
ary torque obtained when using the hydraulic gear 
alone, the primary torque being maintained constant 
and the primary revolutions being altered as shown. 
The gear to which these curves apply was designed for 
an average gear ratio of 1:2, the secondary torque 
being 1:7 times the primary. When the vehicle is 
starting from rest, the secondary speed is zero and the 
secondary torque is 2.6 times the primary, so that 
the acceleration is high. This acceleration can 
still further increased by the use of the mechanical gear: 
Professor Weisshaar's tests show that the efficiency 
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CONSTRUCTED BY MR. HERMANN RIESELER, ENGINEER, HAMBURG. 


Fig. 6. TURBINE 6 
Fig.5. TURBINE GEAR. CONST. PRIMARY SPEED 2000. 
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this portion of the gearing is about 85 per cent., and 
it remains nearly constant over a wide range of speed, 
as shown in Fig. 6. Fig. 7 indicates that the power 
transmitted has also very little effect upon the 
efficiency. Fig. 8 gives the torque diagrams which 


x 

were obtained when the test car, fitted with the Rieseler Fi 19. 70 й Wee TT | TERT 

gear, а 10-40-h.p. Mercedes, was driven at various 4 
Иш ЕБ ий 


speeds, the values of the torque obtained on the pro- 
peller shaft under various gearing conditions being 
shown as ordinates. Ав will already have been 
gathered, there is no material relative motion when the 
car is being operated on top speed. Both the hydraulic 
and mechanical portions are out of action and the losses 
are therefore negligible, especially as there is no inter- 
mediate shaft and the churning losses caused by gearing 
running idle in a case filled with oil or grease are 
also eliminated. 

Fig. 10 shows the power received by the oil pump 
used for operating the gear at different outputs and 
engine speeds. As will be seen, so long as the engine 
speed is low, the pump does not begin to operate, and 
the vehicle will remain stationary, even after the hand 
brake has been released. As the engine speed is 
increased, the pump input also increases, as does the 
output of the turbine, the change taking effect as the 
cube of the engine speed. The vehicle therefore 
starts smoothly with a very high torque, and rapidly 
attains a speed at which the direct drive can be used. 

The fact that it is possible to start without cutting 
off the power from the engine, and even without 
throttling down, is, it is claimed, of great importance 
from the point of view both of manipulation and 
acceleration. The latter is, of course, high, owing to 
the fact that the starting torque of the Rieseler gear is 
Some 40 per cent. greater than that of ordinary mech- 
anical gearing. This is shown in Fig. 9, in which 
comparative curves of motor cars fitted with ordinary 
gearing and with the Rieseler gear, respectively, are 
given. The time saved in not having to change 
gear has not been taken into account in making these 
Comparisons. 
nis further advantage claimed for this gear isthat 

еге 13 no thrust between the clutch and the engine 
and other parts, as in a vehicle fitted with the ordinary 
gear, while the higher efficiency and the reduction in 
ae time of starting result in a saving in fuel consump- 

zan. In comparison with other hydraulic gears, it is 

Mp that no difficulties occur from loose joints as 
пе pressure differences between the stationary and 
Moving parts are practically zero, and no stuffing 
е аге used. There is no axial thrust from the 
Clutches under any condition, and the brakes impose 
по pressure on the bearings. 
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to 0-05 in. per blow. The piles were dri ven largely 
through solid chalk, the penetration being never less 
than 12 ft., and in some cases amounting to about 45 ft. 
This is probably the first work of this character 
for which rapid-hardening cement has been used. 
The specification required the concrete to attain a 
cube-crushing strength of not less than 3,000 Ib. per 
square inch at the age of 7 days. The actual results | 
obtained ranged from 3,000 to 4,500 Ib. per square inch, | 
with an average of 3,750. At 28 days, the figure ranged 
from 3,500 to 5,500, with an average of about 4,500 Ib. 
per square inch. It was specified that no objection 
would be raised to the piles being handled and driven 
at the age of 7 days, or to the removal of centring 
under beams and slabs after the same period. The 
absence of any rigid connection ashore necessitated 
great lateral strength and stiffness in the concrete 
structure. to resist the blows of ships. Under the 
circumstances, this had to be provided entirely in the 
structure of the jetty itself. The fenders are designed 
to secure resilience, instead of being firmly fixed to the 
structure. 

Cylinders have been preferred by many engineers 
for structures of this character, but it is extremely | 
difficult to get any adequate bracing below low water. 
Bracing between deck-level and low water is only 
partly effective in securing a rigid structure. It was 
chiefly on these grounds that the system involving piles 
with a heavy rake was advised, although the authors 
believe that more rapid construction waa also obtained. 

The piles were arranged in trestles at 20-ft. centres | 
longitudinally, and each trestle consists of six piles, 
the two outer ones being vertical and designed to carry 
the deck and its loads, of which the chief are the crane 
loads, which come directly on to these outer piles 
through the crane beams. Each trestle also contains 
four raking piles forming two A frames, the tops of 
the piles nearly touching at midspan of the cross girders 
and raking down at а slope of approximately 12 ft. 9 in. 
in 40 ft. . i 

The lateral forces for which jetties of this type 


DEEP-WATER JETTY AT BEVAN'S 
CEMENT WORKS, NORTHFLEET.* 


By Oscar FABER, О.В.Е., D.Sc., and С.Р. TAYLOR, 
MM.Inst.C.E. 


THis jetty is situated in the Thames, opposite 
Tilbury Docks, and is designed for ships up to 12,000 
tons displacement. 16 has a depth of 26 ft. of water 
along the whole front at low tide, and 46 ft. of water 
at high tide. Тһе jetty is an island crane-platform, 
providing berths for lighters and barges on the inside, 
and it is practically disconnected from the shore 
except for a light gangway and conveyor bridge. To 
provide sufficient depth of water on the front, approxi- 
mately 45,000 cub. yards of material, mostly chalk, 
was dredged out before the work of construction was 
commenced. 

The jetty is 609 ft. long, ог 659 ft., including the 
mooring-dolphins at each end. 16 was designed to 
carry electrically-driven cranes operating with loads 
up to 4 tons at в radius of 60 ft. The special points 
of interest in the jetty include the following :—The 
reinforced-concrete piles, as driven, were 18 in. square, 
and up to 67 ft. long, weighing about 10 tons each. 
Two-thirds of them have à rake of 1:3. The blow 
required to drive these piles was 20 ft.-tons (a 4-ton 
monkey dropping 5 ft.), the set ranging from 0-1 in. 


* Abstract of a paper to be read before the Institution 
of Civil Engineers on Tuesday, April 17, 1928. 
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need to be designed are discussed, and it is shown that 
the design adopted gives а safe resistance to lateral 
blows of approximately 91 tons per trestle, and that 
the deck is strong enough to allow the resistance of 
five trestles to receive the blow of a ship on a single 
fender before fracture of the deck.slab would occur, 
во providing resistance to a possible blow of 457 tons 
before the reinforced concrete of the jetty would be 
seriously damaged. This figure is of the same order 
as that produced by a vessel of 12,000 tons displace- 
ment approaching at a speed of 1 mile per hour. 

Comparing this with other sections of jetty, in- 
cluding a type with vertical piles braced down to 
near low-water level and a design embodying cylinders, 
it is found that the design adopted with raking 
piles is much more efficient than either of the others, 
as regards both lateral stiffness and speed of construc- 
tion. 


THE LATE MR. H. T. S. WARD. 


THE death of Mr. Henry Thomas Simpson Ward 
at his home, Colombo, Firgrove Hill, Farnham, Surrey, 
on April 8 last, removes from our midst a civil engineer 
who was for 30 years in the service of the Ceylon Public 
Works Department, and who, for some years prior 
to his retirement in 1908, was Director of Irrigation. 
Mr. Ward was born on September 25, 1849, and received 
his technical education in the Applied Science Depart- 
ment of King's College, London. In July, 1868, he 
was articled to the late Mr. C. P. B. Shelley, M. Inst. C. E. 
Upon completing his pupilage he served for some time 
88 an improver under the late Mr. James Deas, of the 
Clyde Navigation. He afterwards became assistant 
manager to Mr. Thomas Jackson, Coats Iron Works, 
Coatbridge, Lanarkshire, and subsequently proceeded 
to Portugal to take up the appointment of resident 
engineer at the Mina Dos Monges, Alemtejo. Mr. 
Ward's long association with Ceylon commenced on 
May 21, 1876, when he was appointed an assistant to 
the Director of Public Works. After serving ав а 
guperintending officer in various districts, he was, in 
Мау, 1881, lent to Messrs. Nowell and Company, and 
was placed in charge of pioneers working оп Ше Хапи 
Oya Railway. “ 

Іп Мау, 1883, at the request of the Government of 
the Perak Native State, Mr. Ward was sent to the 
Straits Settlements in order to superintend the carrying 
out of various publio works. He returned to Ceylon 
in 1886, and waa арр district engineer at Наш- 
bantota, а position he continued to occupy for some 
three years. After acting as district engineer at Kandy 
for some time, he was promoted to the rank of pro- 
vincial engineer of the Northern Province in November, 
1894. Some six months later, he became financial 
and office assistant, and in November, 1897, was ар- 

inted provincial engineer of the Western Province. 
Promotion then followed rapidly; Mr. Ward became 
Assistant Director of Public Works in January, 1898, 
Acting Director in May, 1899, and finally Director of 
Irrigation on May 15, 1900. He continued to occupy 
this position until his retirement at the age of 59, on 
May 24, 1908, after upwards of 30 years’ service. 
The Irrigation Department, at the time of Mr. Ward’s 
tenure of office, was largely concerned with the restora- 
tion of the old tanks.“ Tank irrigation, it is interest- 
ing to recall, has existed in Ceylon from 504 B. O., at 
least. It largely went out of use, however, after the 
Tamil invasion, when the tanks and subsidiary works 
were allowed to fall into disrepair. 

Mr. Ward became an associate member of the Institu- 
tion of Civil Engineers on May 2, 1876, and was elected 
to full membership on March 28, 1899. Не was made 
а Fellow of the Royal Colonial Institute in 1919. 


THE LATE PROFESSOR ANTONIO 
ABETTI. 


On February 20, after а short illness, Professor 
Antonio Abetti, the doyen of Italian astronomers, passed 
away at Arcetri, Florence, aged 82 years. Born at 
Gorizia, in Frioul, in 1846, he took his degree in mathe- 
matics at the University of Padua in 1867, and at once 
entered the Astronomical Observatory of that city, 
rendered famous, like Pisa and Florence, by Galileo 
Galilei. Ав assistant to Professor Santini he was 
one of the Italian astronomical delegation of 1874 for 
observing the transit of Venus in India. After San- 
tini's death he collaborated with Professor Lorenzoni 
at Padua, and came to Florence in 1893 as Director of the 
Arcetri Observatory, the reorganisation of which, begun 
by Donati, he completed, raising it, as the Institute of 
Astrophysics, to one of the most important in Italy. 
He remounted Amici’s famous equatorial, and did 
important. work in the study of the smaller planets and 
asteroids, on which he published numerous papers. 

On reaching the age limit in 1921, he retired, and 
was succeeded by his son, Professor Giorgio Abetti, 
who, trained at Arcetri and under Professor George 


ce. 
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Hale at the Mount Wilson Observatory, California, 
installed at Arcetri the “ Galileo Sun Tower” as ап 
Italian replica of the Mount Wilson Tower. The 
Arcetri Astrophysical Tower and Institute were de- 
scribed in ENGINEERING, vol. cxxi, page 550. Profes- 
sor Antonio Abetti kept up his interest in the Institute 
till a few days before his death. In 1901 he delivered, 
at the opening of the Royal University of Florence, 
an important inaugural address on Galileo іп Aroetri.“ 
His son and successor, Professor Giorgio Abetti, 
F.R.A.S., was a member of the astrophysical section of 
the De Filippi Expedition, 1913-14, to Transhimalaya, 
the Karakoram, and Chinese Turkestan. 


BOOKS RECEIVED. 


United States Bureau of Standards. Circular No. 333. 
Specifications for the Manufacture and Installation of 
Two-Section Knife-Edge Railroad Track Scales. 
[Price 10 cente.] No. 341. Use and Care of Auto- 
mobile Tyres. (Price 15 cents.] Scientific Papers 
Мо. 560. Density and Electrical Properties of the 
System Rubber Sulphur. Ву H. L. CARTER and others. 
[Price 15 cents.) No. 562. Density of Hot Rolled 
and Heat Treated Carbon Steels. By H. C. Cross 
and E. E. HILL. [Price 10 cents.) Technologic 
Papers. No. 352. Use and Testing of Sphygmom- 
anometers. By J. L. WILSON and others. [Price 20 
cents.] No. 355. Electrolysis Testing. By B. Mo- 
CALLUM and K. H. Logan. [Price 30 cents.) Wash- 
ington : Government Printing Office. 

Locomotive Management from Cleaning to Driving. 
By Jas. Т. Hopason and the late JoHN WILLIAMS, 
Sixth edition, revised. London: ‘The Railway 
Engineer. [Price 58. net.] 

Medical Research Council. Industrial Fatigue Research 
Board. Report Хо. 46. А Physiological Investigation 
of the Radiant Heating in Various Buildings. By 

. M. VERNON, M.D. and M.D. VERNON. London: 
His Majesty's Stationery Office. [Price 28. net.] 

Aeronautical Research Committee. Reports and Memo- 
randa. Хо. 1108. The Rotating Wing $n Aircraft. 
Ву Н. E. WriMPERIS. [Price 6d. net.] Хо. 1109. 
The High-Duty Compression-Ignition Engine. By 
D. В. Рук. [Price 94. net.] No. 1110. Note on 
Some Fatigue and Density Теча Made on Aluminium 


Aggregate. By H. J. Сосон. [Price 4d. net.] No. 
1116. Wind Tunnel and Dropping Tests of Ашо- 
gyro Models. By L. E. GAvaiILL and А. E. W. Nort. 


Г пое 6d net.] London: His Majesty's Stationery 


соу о Registered Telegraphic Addresses with 

Telephone Numbers and Classified Trades, 1928. 
Founded by Henry Sell. London: Business Dic. 
tionaries, Limited. [Price 45а. ] 

British Engineering Wages. By Rosert S. SPICER. 
London : Edward Arnold and Company. [Price 108. 6d. 
net.] 

Kynshu Imperial University. College of Engineering. 
Memoirs. Vol. ТУ. No. 6. Elastic Distortion ој 
Rigidly Connected Frames. By К. Misr. Мо. 7. 
On the Inclination of the Ridge of Buckets on a Pelton 

‚ Wheel. By К. SHOGENJI. Berechnung rechteckiger 
Platten unter Wirkung konzentrierter Belastung an 
beliebigen Stelle und Biegungsversuch mit quadratischer 
Platte. Ву T. INADA. Fuknoka, Japan: Kynshu 
Imperial University. 

United States Bureau of Mines. Mineral Resources of 
the United States. 1: 11. Manganese and Mangantferous 
Ores in 1926. Ву J. У. Furness. [Price 10 сеп.) 
1:13. Lead ánd. Zinc Pigments and Salts in 1926. 
Ву A. STOLL. [Price 5 cents.) II: 12. Magnesium 
and its Compounds зп 1926. By J. M. Нпл. [Price 
5 cente.) II: 19. Asbestos in 1926. Ву B. H. 
STODDARD. [Price 5 cents.) II: 20. Tale and Soap- 
stone in 1926. By В.Н. Sropp ARD. [Price 5 cents.) 
Bulletin No. 283. Coal- Mining Facilities in the United 
States, 1926. [Price 15 cents.) Washington: Govern- 
ment Printing Office. 

Untersuchungen am Laufkran. Ein Beitrag zur Kenntnis 
der Fahrwiderstánde. By. Dr. ING. CARL STOOKMANN 
Wittenberg (bez Halle): А. Ziemsen. [Price 2 marks.] 

Uber Kraft und Arbeitsvertetlung an Grei fern, besonders ап 
Motorgrei fern. By Dr. Ina. ALFRED  NINNELT. 
Wittenberg (bez Halle): А. Ziemsen. (Price 2 marks. | 

Steam Turbines. By Epwin Е. Сновсн, Jr. London: 
5 Publishing Company, Limited. [Price 

ба. net. 

Electrical Power Transmission. Principles of Design and 
Performance. By E. А. Loew. London: McGraw- 

Hill Publishing Company, Limited. (Price 208. net.] 


TENDERS.—We have received from the Department 
of Overseas Trade, 35, Old Queen-street, London, S.W.1, 
articulars of tenders invited by The South African 
ailways and Harbours Board, Johannesburg. Further 
details and information relating to these may be obtained 
on application to the Department at the above address, 
the reference number given below being quoted in 
each case: Two soparate calls for tenders have been 
received from this source. They are as follows: 
(1) For the supply and delivery only of structural steel- 
work, &c., for double-storey cargo shed, Table Bay 
Harbour. Tenders to reach Johannesburg by June 1 
(Ref. Хо. А.Х. 6144). (2) For the supply and delivery 
only of structural bridgework for Smith-street bridge, 
Durban, Potgieter-street bridge, Pretoria, and additional 
seta of stairs, Witbank footbridge. Tenders to reach 
Johannesburg by May 10 (Ref. No. А.Х. 6145). Local 
representation is essential in both cases. 
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| NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Production of Cleveland 
pig iron remains on an insufficient scale to cope with 
current needs, but, while continued withdrawals from 
Stocks аге necessary to meet delivery demands of 
customers, new businees is distinctly quieter. Scottish 
and home consumers аге absorbing most of the iron 
available for distribution, shipmenta to foreign destina. 
tions being few and small. Quotations for Continental 
pig iron аге reported much too high to create any feeling 
of fear that they will again be used extensively here or in 
Scotland in the near future, and, consequently, continued 
steady home business and further sales to customers 
beyond the Tweed аге looked for. Ironmasters adhere 
firmly to their fixed quotations. No. 1 Cleveland is 
68s. ва. ; No. 3 g.m.b., 665. ; No. 4 foundry, 654. ; and 
No. 4 forge, 64e. 64. 


Hematite.—Supply of East Coast hematite continues 
plentiful, and stocks are still steadily accumulating, 
while quotations remain well below cost of output. At 
the same time, however, the situation in this branch is 
rather better than it has been. Some expansion of home 
and Continental inquiries tends to stiffen values, and, 
for certain named brands, a little above recognised market 
rates, which are based on 70s. for mixed numbers, has 
been realised. 


Blaat-Furnacemen’s Wages Reduced.—The average 
net selling price of No. 3 Cleveland pig-iron for the past 
three months has been certified at 634. 0-234. per ton, 
as compared with 644. 7-04d., for the previous three 
months. Under sliding-scale arrangements North- 
East Coast blast - furnacemen's wages were reduced by 
1-5 per cent. for the current quarter. This reduces 
wages from 10% per cent. above the standard to 9 per 
cent. above the standard. 


Blast- Furnace Coke. Durham blast-furnace coke is 
in only moderate request for local use, and is rather easy 
in price. Good average qualities are on sale at 188. 
delivered here. 


Foreign Ore.—Foreign ore quotations are firm in view 
of possible shortage. Best rubio is 224. ба. c.i.f. Tees. 


Manufactured Iron and Steel. — Sales of finished iron 
апа steel are on а much less extensive scale than could be 
desired, but values are upheld. Common iron bars are 
107. 58. ; best bars, 101, 10s. ; double best bars, 101. 15». ; 
treble beet bars, 111. ; iron rivets, III. 58.; packing 
(parallel), 71. 108. ; packing (tapered), 101. ; steel billets 
(soft), 61, 15а, ; steel billets (medium), 71. 28. 6d. ; steel 
billets (hard), 71. 128. 6d. ; steel rivets, 111. ; steel ship 
plates, 81. 78. 6d. ; steel angles, 71. 178. 6d. ; steel joists, 
7l. 178. 64.; heavy sections of steel rails, 81. 108.; 
black sheets (No. 24 gauge), 91. 15s.; and galvanised 
corrugated sheets (No. 24 gauge), 131. 54. 


NOTES FROM THE SOUTH-WEST. 


CARDIrr, Wednesday. 


The Coal Trade.—Very quiet conditions ruled during 
the past week. which was to be expected in view of 
the intervention of the Easter holidays and suspension 
of work at the docks and the collieries, At the docks 
the coal trimmers and tippers, besides being idle all 
day on Good Friday and Easter Monday, finished at 
mid-day on the Thursday and Tuesday, while the 
Coal and Shipping Exchange was also closed on the 
Thursday, Tuesday and this afternoon, and the collieries 
were stopped on Monday and Tuesday. In the circum- 
stances little business was possible, and transactions 
were confined to parcels to finish off boats already т 
dock and likely to sail over the holidays. For these 
oddments prices showed no alteration, best Admiralty 
large ruling from 198. 3d. to 198. 6d.. seconds from 
188. to 198., and ordinaries from 178. 34. to 18s., while 
Monmouthshire large was maintained at 165. 3d. to 
178. 64. In the small coal section the best bunker 
classes were steady at 128. 6d. to 13s. with other classes 
from 108. 64. up. Хо further developments have yet 
occurred in connection with the stabilisation scheme, 
but another meeting of the executive committee 19 
being held to-morrow.  Shipmente of coal foreign 83 
cargo in the past week were naturally reduced, the 
total of 327,080 tons comparing with 404,820 tons in 
the preceding six days and 541,480 tons in the corre- 
sponding period of last year. Exports were reduced 
at each of the ports, clearances at Cardiff falling from 
246,170 tons to 231,890 tons, at Newport from 79,120 
tons to 51,130 tons, at Swansea from 52,810 tons to 
16,680 tons, at Port Talbot from 23,800 tons to 21,500 
tons, and at Lianelly from 8,920 tons to 5,850 tons. 
Exports to Argentina were, however, raised from 
59,050 tons to 30,500 tons, to Egypt from 33,100 tons 
to 34,750 tons, and to Spain from 15,100 tons to 24,260 
tons, but to France fell from 101,070 tons to 53,860 tons, 
to Brazil from 44,700 tons to 19,100 tons, to Italy 
from 51,520 tons to 40,700 tons and to Portugal from 
18,150 tons to 12,600 tons. 


Coal Company's Loss.—The report of the Albin 
Steam Coal Company, Limited, for the year ende 
December 31 last shows that after debiting accounts 
with all charges a loss of 7,0491, was sustained, bringing 
the debit balance up to 58,988. During the year 
Lord Buckland found it necessary to retire from d 
Board owing to pressure of other engagements, en 
the vacancy was filled by the appointment of Mr. Wm. 
Smith, the company's secretary. 
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NOTES FROM THE NORTH. 


Ставао, Wednesday. 


Scottish Steel Trade. No change can be noted in 
connection with the state of the Scottish steel trade during 
the past week. In one or two cases there are still quite а 
goodly number of orders on hand, but the majority of 
the makers are not too well placed. Тһе shipyards 
continue to take in fair quantities of material, but 
producers complain that specifications generally are far 
from satisfactory. Inquiries are not coming up to 
anticipations, and unless there is a decided improvement 
before long, there will be keen disappointment. In the 
black sheet trade there has been a slightly better tone, 
and, in some lines, business has been rather better. 'The 
heavier gauges are still in poor request but light sheets 
and galvanised sorts have been moving a little more 
freely. In the steel trade generally there is quite а 
hopeful feeling that an improvement is within measurable 
distance. The following are the current prices :—Boiler 
plates, 107. 10s. per ton ; ship plates, 81. 75. 64. per ton ; 
sections, 71. 12s. 6d. per ton; sheete, 1 in., 8l. 124. 64. рег 
ton ; and sheeta, galvanised corrugated, 24 b.g., 131. 75. 64. 
per ton, all delivered Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there has been no improvement 
since last report, and business ја very dull. Orders are 
coming in 80 poorly that there is difficulty in keeping plant 
running the full week. Іп re.rolled steel bars the outlet 
is also far from satisfactory. Continental competition 
is very keen at the moment, “ Crown bars are 
quoted at 101. 5s. per ton for home delivery, and 91. 158. 
per ton for export, while re.rolled steel bars аге 71. 158. 
рег ton for home delivery, and 71. per ton for export. 


Scottish Pig-Iron Trade. The outlook in the Scottish 
pig-iron trade is, if anything, а shade brighter, but 
business has not yet expanded to any appreciable extent. 
The number of furnaces in blast is still the same, and the 
output is fully equal to current demands, but owing to 
smaller imports of iron from the Continent recently, 
there is а probability of an increased call being made on 
the home product. Prices are firmer on account of 
dearer raw material, and are as follow :—Hematite, 
744. per ton, delivered at the steel works; foundry iron, 
No. 1, 758. to 764. per ton, and No. 3, 70s. to 715. per ton, 
both on trucks at makers' yards, 


Scottish Pig. Iron Shipment. The shipment of 
Scottish pig- iron from Glasgow Harbour for the week 
ending Saturday last, April 7, was only 204 tons. Of that 
total 171 tons went overseas and 33 tons coastwise. For 
the corresponding week of last year the figures were 400 
tons overseas and 66 tons coastwise, making a total 
shipment of 466 tons. 


Shipbuilding Contracts. The Clan Line Steamers, 
Limited, have placed an order with the Greenock Dock. 
yard Company, Limited, for a steamer of 10,700 tons d.w. 
The vessel will be 450 ft. in length, and will be similar to 
the two motor ships which are at present under con- 
struction by the firm for the s&me owners, but the 
propelling machinery will consist of triple-expansion 
engines fitted with a Bauer-Wach exhaust turbine. 
There will be а combined output of about 6,000 i. h. p., 
Riving а speed of about 14 knots. The machinery will 
be supplied by Messrs. Rankin and Blackmore, Limited, 

reenock, and the exhaust turbine by Меввгз. William 
Beardmore and Company, Limited, Dalmuir.— Messrs. 
John Brown and Company, Limited, Clydebank, have 
secured an order from the London and North-Eastern 
Railway Company, for a twin-screw geared turbine 
passenger steamer of the shelter deck type for the service 
between Harwich and the Hook of Holland. Тһе соп- 
struction of the vessel is to be commenced at once, and the 
Owners state that she will be the largest steamer on service 
on Continental routes, Sleeping accommodation will be 
Provided on four decks for over 500 passengers. The 
cabins will be fitted with electric reading lamps and hot 
and cold water, and there will be bathrooms in the first- 
class accommodation. 
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ВАСИЛЕВ AT Soutu WALES Ports.—We have 
received from the Chief Docks Manager, Great Western 
Railwa Company, Cardiff, а brochure containing 
particulars of special concessions and facilities granted 

Vessels using the Company's South Wales ports of 
Cardiff, Swansea, Newport, Barry, Port Talbot and 

Snarth. These concessions have been granted with 
the object of encouraging the development of the 
coal, won and steel, and general cargo trades, and the 
ship-repairing industry. The booklet gives particulars 
of the tonnage rates on vessels when changing docks, 
when dry-docking only, when bunkering only, and 
when taki cargoes. Details of special facilities 
for liners, when taking bunkers, and when loading 
Part cargoes of coal, are also included. 


P ERSONAL.—Owing to pressure of business Messrs. 
John Bennie, Limited, 149-155, Moncur-street, Calton, 
Glasgow, have opened branch offices in the charge of 
n^". I. Mayne, City Chambers, 143, Royal-avenue, 
Belfast ; of Mr. J. А. Fagan, 151, The Albany, Old Hall. 
street, Liverpool ; of Mr. J. Мен. Pape, 25, Crown-street, 
А гдееп; of Mr. G. L. Badger, Murton Chambers, 

rainger-street Newcastle; and of Mr. Е. E. Ingram, 

5, Chamber of Commerce Buildings, New-street, 
Birmingham.— Messrs, Alfred Herbert, Limited. Coventry 
have appointed Messrs. H. W. Petrie, Limited, Toronto, 

eir agents in Canada.— Mr. Thomas Britten, а 
irector of Меввтв. Crompton, Parkinson, Limited, and 
àte genera] manager of Меввгв. Crompton and Company, 

88 been appointed a director of the Buell Combustion 
Company, Limited. 


NOTICES OF MEETINGS. 


JUNIOR INSTITUTION or ENGINEERS.—To-night, 
7.30 p.m., 39 Victoria-street, S. W. I. Calculating 
Apparatus and Diagrams for Engineers,” by Mr. А.Р. 
Morris. Wednesday, April 18, 3.30 p.m. Visit. Keystone 
Knitting Mills, Limited, Elstree, Herts. Friday, 
April 20, 7.30 p.m., 39, Victoria-street, S. W. I. Discus- 
sion on “ An Outline of the Distribution of Petroleum,”’ 
by Mr. W. M. Hurrell. 


INSTITUTION OF ENGINEERING INsPECTION.—To-night, 
7.30 p.m., Royal Society of Arte, John-street, Adel hi, 
W. C. 2. Low Temperature Carbonisat ion,“ by Mr. 
C. H. Parker and Mr. R. P. Wilson. 


INSTITUTE оғ BRITISH FouNDRYMEN.— Lancashire 
Branch: Saturday, April 14, 3 p.m., College of Tech. 
nology, Sackville-street, Manchester. Annual General 
Meeting. “А Foundry Problem,” by Mr. J. Hogg. 
“ Refractories," by Mr. У. Holland. At 7 p.m., Lan- 
cashire Branch, Junior Section Annual General Meeting. 
Some Observations оп Metallurgical Practice in the 
U.S.A.," by Mr. C. F. Brereton. езг Riding of York. 
shire Branch: Saturday, April 14, 6 p.m. Technical 
College, Bradford. What has Science done for the 
Foundry ? " by Mr. W. H. Poole. 


HULL ASSOCIATION OF ENGINEERS.— Saturday, April 14, 
7.15 p.m., Technical College, Park-street, Hull. “ Rubber 
as а Shock Absorber,“ by Mr. L. Rowland. 


КАПЉАХ CLUB.—Monday, April 16, 7.30 p.m., 
25, Tothill-street, S. W.1. “ South American Railways,” 
by Mr. B. M. Bazley. 


Rovar SOCIETY or ARTS.— Monday, April 16, 8 p.m., 
John-street, Adelphi, W.C.2. Dr. Mann Lecture. 
Applied Architectural Acoustics“ (Lecture I), by 
Mr. A. G. Huntley. Wednesday, April 18, 8 p-m., 
American Architecture,” by Mr. A. C. Bossom. 


INSTITUTE оғ TRANSPORT.—Tuesday, April 17, 5.45 
p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. Graduates’ and Studente’ Lecture. 
“ Rolling-Stock Problems,” by Mr. T. E. Batty. 


INSTITUTION oF Ступ, ENGINEERS.—Tuesday, April 17, 
6 p.m., Great George.street, S. W. I. Deep -Water Jetty 
at Bevan's Cement Works, Northfleet," by Mr. C. P. 
Taylor and Dr. O. Faber. Manchester and District Asso- 
ciation : Wednesday, April 18, 6,45 p.m., Manchester 
Literary and Philosophical Society, 30, George.street, 
Manchester. Annual General Meeting. Damping in 
Relation to Vibrating Structures and Members," by Mr. 
J. B. M. Hay. 


SOCIETY or GLASS TECHNOLOGY.—Tuesday, April 17, 
7.30 p.m., The University, Sheffield. Lecture. tained 
Glass of the Renaissance Period," by Mr. W. Butter- 
worth. Wednesday, April 18, 9 a.m. Furnace and 
Refractories Committees Meetings. At 2.30 p.m., Annual 
General Meeting. “ Ѕоте New Facts arising from a 
Study of the Casing of Colourless by Coloured Glass," 
by Dr. S. English, Professor W. E. S. Turner, апа Mr. F. 
Winks. The Control and Distribution of Temperature 
in Lehrs," by Mr. A. Cousen, Mr. H. W. Howes and Mr. 
F. Winks. 


INSTITUTION оғ PETROLEUM TECHNOLOGISTS.—Tues- 
day, April 17, 8.30 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2, Tube Still Distillation," by 
Mr. C. H. S. Edmonds. 


RovanL METEOROLOGICAL  fSocrETY. — Wednesday, 
April 18, 5 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. ''Some Alpine Cloud Forms," by Mr. С. K. М. 
Douglas. A Strong Wind of Small Gustiness,” by 
Мг. М. K. Johnson. “А Statistical Analysis of the 
Daily Observations of the Maximum and Minimum 
Thermometers at Rothamsted," by Mr. T. N. Hoblyn. 


OvERHEAD LINES ASSOCIATION. — Wednesday, 
April 18, 5.30 p.m., Institution of Electrical Engineers, 
Victoria-embankment, W.C.2. Discussion on “ How 
far Wayleave Notice and/or Agreement Form can be 
Standardised for Great Britain, with Advantage to all 
Parties Concerned," by Mr. W. C. Вехоп. 


INSTITUTE OF FUEL.—Wednesday, April 18, 6 p.m., 
Chemical Society’s Rooms, Burlington House, Picca- 
dilly, W. I. The History and Development of Anti- 
Detonating Agents for Motor Fuel," by Mr. Н. 5. 
Tegner. 


Society ОҒ TECHNICAL ENGINEERS.— London Brunch 
Wednesday, April 18, 7.30 p.m., , Engineers’ Club, 
Coventry-street, W. I. The Application of Aerial 
Ropeways in Industry, by Mr. H. F. Shields. 


INSTITUTION оғ MECHANICAL ENGINEERS.— Yorkshire 
Branch : Thursday, April 19, 2.30 p.m. Visit. Works 
of J. Parkinson and Son, Shipley. At 7 p.m. Town 
Hall, Bradford, “ Toothed Gearing,” by Professor С. Е. 
Charnock. London: Friday, April 20, 6 p.m., Storey’s- 
gate, S.W.l. “Тһе Causes of Failure of Wrought- 
Iron Chain and Cable,” by Dr. H. J. Gough and Mr. A. 
J. Murphy. The Third Report of the Wire Ropes Re- 
search Committee. | 


INSTITUTION оғ ELECTRICAL ENGINEERS.—Thursday, 
April 19, 6 p.m., Victoria Embankment, W.C.2. Nine- 
teenth Kelvin Lecture. “ The Revolution in Physics, 
by Sir Oliver Lodge. 


British INSTITUTE oF RapioLOOY.— Thursday. 
April 19, 8.30 p.m., 32, Welbeck-street, W. I. „The 
Coolidge Cathode-Ray Tube and its Applications,” by 
Mr. C. Wainwright. Lantern Slide Projections of 
Stereoscopic Radiograms," by Mr. W. E. Schall. 
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NORTH-EAST Coast INSTITUTION оғ ENGINEERS AND 
SHIPBUILDERS.— Friday, April 20, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. “ W/T Direction Find. 
ing for Marine Purposes," by Dr. 8. H. Long. 


SOCIETY or CHEMICAL INDUSTRY: CHEMICAL 
ENGINEERING Своор.—Епдау, April 20, 7.30 p.m., 
Engineers! Club, Waterloo-street, Birmingham. Joint 
meeting with the Birmingham Section, “Тһе Heat 
Treatment of Ferrous Metals,” by Dr. C. M. Walter. 


Roya. INsTITUTION,—Friday, April 20, 9 p.m., 
Albemarle-street, W.]. “ Heirlooms of Industry іп 
the Science Museum,” by Sir H. Lyons. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The holiday set down has been of 
normal duration, and the majority of works resumed 
activity to-day. This is a further indication of a better 
state of trade. Producers of bulk steel are doing more 
business with home users. The constructional trades 
are taking big supplies, while the call from overseas tends 
to reach a higher level. Now that British quotations are 
more favourable, compared with foreign prices, inquiries 
arriving in South Yorkshire are more numerous. The 
engineering branches are better placed than for some 
time past. Orders in hand are considerable, and fresh 
bookings are arriving at regular intervals. There is a 
stronger call for railway rolling-stock, and orders from 
South American Republics have supplemented others 
from South Africa and India. Wagon construction is 
calling for a big tonnage of steel. There is a large 
demand, too, for rails, both on home and export account. 
Headway is being made in the production of special steels, 
Automobile and electrical requirements are extensive. 
The Midlands are big buyers, while the amount going 
overseas shows expansion, despite tariff barriers, Elec- 
trical machinery continues to make progress. The 
Colonies are good customers, and electrification schemes 
in other раз of the world are also calling for supplies. 
Mining plant is not so prominent. Тһе depressed condi- 
tion of the coal trade has had much to do with this, but 
а revival is anticipated in the near future. The tool 
trades are variable. Тһе demand for mining and milling 
tools is below normal.  Joiners', farm, garden, road- 
making, quarrying and engineers’ tools are all good lines, 
but saws, plantation tools, files, and shears are not во 
active. 


The South Yorkshire Coal Trade.—The Coal Marketing 
Scheme, which came into operation on April 1, has so far 
had no effect on the position. The ho iday has inter- 
fered with both production and demand. Taken all 
round, however, а slight improvement can be recorded. 
The amount of industrial fuel going into consumption is 
about the same, but it is expected to increase when the 
iron and steel works resume normal operations. Тһе 
house-coal market is erratic, the demand from country 
districts has been strengthened, but the tonnage going 
to London and other centres is not so large. The export 
trade gives hope of improvement in the near future. 
The demand for various classes of coke remains stationary. 
Blast furnace sorts are moving slowly, both on home and 
export account, but а bigger tonnage of foundry апа 
furnace varieties ін going into consumption. Gas coke 
remains firm. Quotations :—Best branch, handpicked, 
27s. 6d. to 295. 6d.; Derbyshire best brights, 20s. to 
218. 6d. ; best house coal, 198. 6d. to 20s. 6d. ; screened 
house coal, 163. to 178, ба. ; screened house nuts, 158. to 
162. ; Yorkshire hards, 14s. 64. to 15e. ва, ; Derbyshire 
hards, 14s. to 155.; rough slacks, 8s. 6d. to да 6d. ; 
nutty slacks, ба. 7d. to 68. ; smalls, 28. Gd. to 48. 64. 


ASSOCIATION OF PUBLIC LiGHTING ENGINEERS.— 
We have been informed that the annual conference 
of the Association of Public Lighting Engineers will 
this year be held at Sheffield from July 9 to 12 next. 
The incoming president, Mr. J. F. Colquhoun, will 
deliver his presidential address, and the following 
apers will be presented at the Conference :—“ Non. 
Manual Control of Public Gas and Electric Lighting.“ 
by Messrs. E. H. Horstmann and E. E. Sharp: What 
the Public Want from a Street Lighting Department 
as Pedestrians, as Motorists, as Ratepayers," b 
Mr. Е. Thraves; and “ Visibility," by Mr. J. Е 
Waldram. It is also hoped to have several practical 
demonstrations of street lighting, embodying the 
requiremente of recently-issued British Standard Specifi. 
cations for street lighting. Full particulars regarding 
the Conference may be obtained from the Secretary 
of the Association, 68, Victoria-street, London, S.W.1. 


RECENT LAUNCHES FROM THE YARDS оғ MESSRS. 
PALMERS’ SHIPBUILDING AND IRON Company, LIMITED.— 
Three interesting vessels have lately been launched by 
Messrs. Palmers’ Shipbuilding and Iron Company, 
Limited, two of which are sister ships and have been 
named British Honour and British Justice. They are 
being built to the order of the British Tanker Company, 
Limited, the former at the company’s Jarrow yard, and 
the latter at Hebburn. The deadweight capacity of both 
vessels will be about 10,000 tons, but while the British 
Justice is being fitted with single-screw Doxford Diesel 
engines, the propelling machinery of the British Honour 
will consist of a Sulzer engine. The third vessel, which 
was launched on March 20 from the firm's yard at 
Hebburn, із a twin-screw oil-tank steamer, named 
Catatumbo. She is one of a number of similar vessels 
built recently by Messrs. Palmers’ Shipbuilding and Iron 
Company Limited, for the Venezuela Gulf Oil Company, 
and is to be fitted with triple expansion engines. 
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ENGINEERING. 
Offices for Publication and Advertisements, 


35 and 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 


The Life of Steel Buildings 

The Trenton Channel Station of the Detroit Edison 
Company ( Шив.) 

The Institution of Naval Architects 

World Supplies of Chromium 

Fire-Extinguishing Installation, Barking Power 


‚GH— ꝶ 6 3*V ] 


‚—— , , ͤ kÿ ũ — ee Cee eT eT eee eee eee eee cere rer yy 
„555656 


( z „ „„ „ „66 


somewhat similar titles. | 

TRLEGBAPHIC “ ENGINEERING,” WESTRAND, 1 Station (ТИ и8.) CCC 441 

ADDRESS | LONDON. sabour Notes N €—— 443 
TELEPHONE NUMBERS—3663 and 8598 GERRARD е ее Hydro-Mechanical Reduction Gear 

JJ ĩðͤ па с аса (1 ив.) манызы КУ de бе О ОЛО ЛУШ УЛ О Г 444 
SUBSCRIPTIONS, HOME AND FOREIGN. — Deep Water Jetty at Bevan's Cement Works, 

: Northfleet - а otio cio 8 445 

T INE » The Late Мг. Н. T. S. Ward |... eene 446 

ENG ERING may De ordered from amy The Late Professor Antonio ADCO анааан 446 


newsagent in town and country and at railway book- 


stalls, or it can be supplied by the Publisher, post Books Received 


Notes from Cleveland and the Northern Counties 440 


СРИ 


со а bates, tor- twelve months, payable Notes from the South- West 446 
For the United Kingdom . . .. . . £3 5 0 Notes from the North C este Ко 447 
For Canada— Notices of Meetings парити donc 8 447 

Thin paper copies £218 6 Notes from South Yorkshire .................................... 447 

Thick paper copies. £3 3 0 Industrial and Commercial Efficiency .................... 449 

For all other places abroad— |ү( Electricity Supply and Fuel Consumption . .. .. 450 
Thin paper copies ........................ £3 3 о The New Landlord and Tenant Act.. . . 451 

Thick paper copies C £3 7 6 n , pe { A Mu vds vs L5 1 ded 451 

Foreign and Colonial subscribers receiving incom- (Illa ње of the St. Francis Dam, Los Angeles 405 
pte copie through newsagents lll! у ——. 453 


communicate the fact to the Publisher, together with 
the agent's name and address. 


When foreign subscriptions are sent by Post Office 
Orders, &dvice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


455 
455 


‚— k n 6333333353 


Takoradi Harbour (Шиз.) 
The Royal Meteorological Society 
Notes on New ВооКв..............2.22.2...4Һ4....1.2.1... 
Developments 

(Шиз.) 
Automatic Regulator for Vulcanisers (//из.) 
Experiments on the Propulsion of а Single-Screw 


‚ͤ—ͤ— 35555556665 


G—ͤʃ3Ü H KH[hghʒ-n „„ 


4...... 


The charge for advertisements classified under the 


Headings of Appointments Open, Situations Wanted, | Ship Model (Ill us.) e 461 
Tenders, &c., is four shillings for the first four lines, | Experimental Diesel Engines (/lus.) . . . . . 462 
464 


or under, and one shilling per line up to one inch. en CIO Me" 


The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained, 
on application. Тһе pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2] in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot ђе 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not 
later than First Post on Thursday. In con- 
sequence of the necessity of going to press 
early with a portion of the edition, alterations 
for в advertisements should be received 
10 days previous to the day of publication. 
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INDUSTRIAL AND COMMERCIAL 
EFFICIENCY. 


For the last four years the Committee on Industry 
and Trade has been taking evidence on the condi- 
tions and prospects of British industry and com- 
merce, with special reference to the export trade. 
The scope of their inquiries is wide. Тһе present 
position and prospects of British trade in inter- 
national markets, the sufficiency of British produc- 
tive capacity and organisation to compete in them, 
and the extent to which those engaged in production 
are making the most of their opportunities, indicate 
the main lines of the investigations the Committee 
are undertaking, but do not exhaust their scope. 
The Committee's task will be completed when they 
have reported on the recommendations to which 
the evidence they are collecting may lead them, 
and in the meantime they are publishing this 
evidence piecemeal, so as to give those concerned 
an opportunity of digesting it before considering 
the final report. If any criticism could be made 
of the wisdom of the Committee's policy in this 
respect, it would be that even the subdivision they 
have adopted has resulted in very large blocks of 
information, which may be found difficult to 
assimilate at one time. This, however, is a fault 
on the right side, arising as it does from the fullness 
of information which has been gathered together. 
The fourth volume, which has just been published 
(Н.М. Stationery Office; 3s. 64. net), continues а 
survey of individual industries, which was begun 
in the previous volume, and will be completed in 
two further volumes to be published later. Тће 
purpose of these surveys is to define the facts, 
which until now appear to have been agreed unani- 
mously by a widely representative committee. Тһе 
field over which this agreement has been established 
is, indeed, so wide that the same unanimity of 
opinion may not be so easy when the time comes 
for drawing conclusions from the great wealth 
of material collected. Yet the very extent of agree- 
ment on facts should help to narrow any unavoid- 
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able divergence of the conclusions to which they 


lead. 

The subjects treated in the present volume 
will аП be found material to whatever ultimate 
conclusions may have to be drawn, and to the 
engineering trades in particular some of the results 
are of peculiar importance. Тһеу exhibit, for 
example, the increasing importance of these trades 
in the industry of the country, the extent of which 
is, perhaps, not always recognised. In the trades 
dealt with in the 25 preliminary reporta of the 1924 
Census of Production, with the addition of the woollen 
and worsted industry, the numbers employed on the 
production of metals, machines, implements, and 
conveyances formed а third of the entire total, 
and those engaged in mining and quarrying more 
than a fifth. Together, therefore, they constituted 
more than half the industrial population of these 
trades. Compared, moreover, with the numbers 
employed in 1907, the average percentage of 
increase in the total numbers employed was 
17 per cent., as against 20 per cent. for the metals 
class and 40 per cent. for mining and quarrying. 
It will be seen, accordingly, to what extent engi- 
neering and mining have had their difficulties of 
employment increased beyond those of other 
industries by the much larger numbers for whom 
they have had to provide. Equally suggestive 
facts appear from the examination of the extent 
to which manual power has been assisted mechani- 
cally. In the industries covered by the preliminary 
reports of the Census, the fifteen years since 1907 
have shown an average increase in total horse-power 
of 83 per cent., with а somewhat smaller increase 
(75 per cent.) for the mining and quarrying indus- 
tries, and а considerably greater one (119 per cent.) 
for the metal industries. Тһе picture is somewhat 
different when account is taken of the numbers 
employed, as well as of power. The average 
increase of horse-power per person employed is, for 
the whole of the industries covered by these reports, 
56 per cent., and for those engaged in mining and 
quarrying 25 per cent., but for the metal classes it is 
83 per cent., and in others, such as woodworking, 
clothing, and skins and leather, it varies from 
162 per cent. to 217 per cent. In the engineering 
and some other industries, the period in question 
has, in fact, been one during which great energy 
and resources have been spent throughout industry, 
in increasing the extent to which human labour has 
been relieved and supplemented by mechanical 
assistance. When, however, the increase of horse- 
power is compared with the output per person 
employed, it is seen that the industries are very 
far from having obtained the advantage that might 
have been expected from this increase of power, 
and presumably is still possible of attainment. Ав 
against the 83 per cent. increase of the horse-power 
in the metals class, the net value of the output per 
person employed has increased by only 88, per 
cent. When account is taken of the rise in money 
values, it арреагв, therefore, that the increase of 
horse-power has led to little or no gain in production, 
and that, whether through shortened hours or other 
circumstances, all or most of the advantage has 
been offset. Тһе failure is the more significant 
because, in the United States, the 64 per cent. 
increase of horse-power between 1904 and 1915 on the 
already great amount used, was accompanied by an 
almost identical percentage increase of net industrial 
production. As Mr. Herbert G. Williams, M.P., 
pointed out in а recent address to the British 
Engineers’ Association, the present volume of 
British exports is some 20 per cent. less than it 
was in 1913, and of imports 20 per cent. more, 
while annual national savings are from 150,000,000/. 
to 200,000.000/. below the pre-war level. What- 
ever may be the cause which has prevented the 
productive measures of the engineering trades 
from having had their due effect, it is more than 
high time that it should be located and remedied. 


In some respects the Committee have already 
formed a unanimous opinion, which will be welcomed 
by the majority of those who are interested in the 
matter. А large part of the labour involved in 
collating the information contained in this report 
has been due to the fact that at present such infor- 
mation is not collected regularly. Тһе expense of 


regular collection would doubtless be considerable, 
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but on the other hand it would save Ше necessity 
of many improvised researches, and at probably 
no great increase of cost would give regular and 
comparable data, which ultimately might be of 
considerable practical value. То some extent, 
indeed, the use that could be made of such returns 
is masked by the unfortunate delay which often 
oceurs in publishing them. Ав the report under 
notice remarks, the comparatively small saving to 
be effected by postponing the date of publication 
usually results in & serious diminution in the useful- 
ness of the information for practical purposes, and in 
the opinion of the Committee the essential import- 
ance of speedy publication is perhaps not even yet 
fully realised by the responsible authorities. The ad- 
vantage of prompt publication applies eminently to 
the index number of industrial production, which 
it has been suggested that the Board of Trade should 
publish monthly or quarterly for important indus- 
tries. Such returns are in the nature of contribu- 
tions to economic meteorology, and, both on national 
and international grounds, the Committee expresses 
itself warmly in favour of their production. The 
collation of such particulars may involve delicate 
questions within the industries concerned, but there 
is no reason why such difficulties should not be over- 
come. Such publication will undoubtedly tend to 
international as well as inter- industrial co-operation’ 
in world-wide movements, which cannot be studied 
efficiently in watertight compartments. 

The economic situation is so grave that no one 
will grudge whatever time is thought necessary 
to make the Committee’s consideration of it thorough 
and complete. If it is possible, it is to be hoped 
that no fringes will be left to be dealt with by some 
future body at the cost of still further delay. The 
Engineering and Allied Employers’ National Federa- 
. tion has published recently a powerful memorandum 
on the burden of local taxation, in which it arrives 
аб what appears to be the conservative conclusion 
that, first and last, some 9 to 10 per cent. of the 
selling price of engineering products are now 
absorbed in rates and social charges, and it urges 
that the whole subject should be referred to а Royal 
Commission. Тһе question is so allied to those 
which the Committee of Industry and Trade is 
considering that it would be extremely regrettable 
if such reference were found to be necessary. Of one 
thing, at least, there can be very little doubt. Мо 
branch of industry can afford the expense of internal 
friction, such as from time to time has handicapped 
British engineering industries for many years past. 
In his recent speech to his own shareholders, Sir 
Robert Hadfield illustrated very cogently the effect 
of the great coal strike, by pointing out that, in 
1926, the railway companies carried over a hundred 
million tons of goods and mineral traffic less than 
in 1927, which, in fact, was more than one-third 
of the entire traffic. There will possibly ђе 
differences of opinion as to the ultimate recom- 
mendations to be made by the Committee, but it 
must be recognised generally that, in the words 
of the report, the only fundamental cleavage is 
between those who are genuinely anxious to im- 
prove the present economic organisation, and the 
very small but extremely vociferous minority 
who believe that it must first be made unworkable 
in order to pave the way for some other economic 
structure. 

Between these two classes doubtless there can 
be no compromise. Those, on the other hand, 
who are not seeking & deliberate catastrophe, 
will find their best chance of avoiding it in impartial 
study of the facts. The most comprehensive 
example of such studies is to be found in the Com- 
mittee's investigations, and it may be hoped that 
when they are completed they will leave less room 
for differences in conclusions than has been inevit- 
able in partisan negotiations. 


ELECTRICITY SUPPLY AND FUEL 
CONSUMPTION. 


Тносон the dislocation to trade, caused by the 
general strike of 1926 and the prolonged stoppage 
in the coal industry which followed, was sufficiently 
evident at the time, it is only now beginning to be 
possible to caleulate accurately the full effect of 


these unfortunate events. In the coal industry 


itself unemployment is widespread and а permanent 
reduction in the personnel engaged seems to be a 
necessary preliminary to real recovery. In other 
trades business is stagnant, or is only just beginning 
to show signs of life. Even in the electrical industry, 
which, in spite of jeremiads, has suffered less 
than most, there is ample evidence that the progress, 
which has been so striking a feature of post-war 
years, has, at least temporarily, been retarded. 


two ways. In the first place, trade stagnation caused 
the rate, at which the output from public supply 
stations was increasing, to be reduced, and tended, 
if it did not actually do so, to raise the price per 
kilowatt-hour sold. That such increases in price 
were not general is a tribute to the far-sightedness 
of those engaged in the management of these con- 
cerns. In the second place, economies, in the boiler 
house especially, such as had been progressively 
obtained during the past few years, were checked, 
not only because the rate of increase in output 
was slowed down, but because it was necessary to 
burn foreign coal and have recourse to other expe- 
dients, in order to maintain even the reduced 
supply. 


by a study of the latest issue by the Electricity Com- 
missioners of their Return of Fuel Consumption 
and Units Generated, which is made under Section 
27 of the Electricity (Supply) Act of 1919. This 
return applies to the year ended March 31, 1927, 
and is published by H.M. Stationery Office at 
ls. 6d. net. 
generated in the 570 stations dealt with was 
8,365,857,198 kw.-hour, compared with 8, 122, 961, 823 
kw.-hour іп 1925-26, an increase of less 3 per cent. 
The percentage increase of the 1925-26 consumption 
over 1924-25 was 9-5 per cent., and in previous 
years the rate had been even higher. 
hand, the total coal, coke &nd fuel oil consumed 
was 8,856,938 tons, compared with 8,445,566 tons 
in 1925-26, ап increase of 4:8 per cent., though this 
rate, it is satisfactory to note, is slightly less than 
that (5 per cent.) of the previous year. 
pendence of this country on coal for the genera- 
tion of electricity is indicated by the fact that 
97-16 per cent. of the total amount was generated 
in steam stations, while the electricity produced by 
other methods in no case exceeded 1 per cent. of 
the whole. 
an increase over the previous year's figures, though 
the position is complicated by the fact that the 
electricity generated by waste heat fell from 
178,169,230 kw.-hour to 78,332,571 kw.-hour, or ex- 
pressed as a percentage, from 2-19 to 0-94 per cent. 
The reason for this is obvious. 


stations, which, as usual, are divided into 13 groups 
according to output, there were seven stations 
generating more than 200,000,000 kw.-hours per 
annum, with an average fuel consumption of 
2-06 ІҺ. per kw.-hour generated. Тһе lowest fuel 
consumption was obtained at the Barton station of 
the Manchester Corporation, where it was 1:33 lb., 
while other stations in the group with а consumption 
of less than 2 lb. were Dalmarnock, with 1-82 lb. 
and Carville, with 1:93 lb. The station with the 
highest consumption in the group was the Princes 
station of the Birmingham Corporation, though this 
is doubtless to some extent explained by the condi- 
tions under which that station is operated. Among 
the smaller stations, the Valley Road station of the 
Bradford Corporation, which generated 97,309,200 
kw.-hours, had a fuel consumption of 1:77 lb. per 
kw.-hour, while other stations consuming less than 
2 lb. per kw.-hour were the Bow station of the 
Charing Cross Electricity Supply Company, the 
Clydes Mill station of the Clyde Valley Electrical 
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This check in development can be illustrated in 


The truth of these statements can be amply proved 


It shows that the total electricity 


On the other 


The de- 


The amount generated by oil showed 


Turning to the results obtained by individual 


Power Company, the Barking station of the County 
of London Electric Supply Company, the Rad- 
cliffe station of the Lancashire Electric Power 
Company, the Grove Road station of the London 
Power Company, the station of the Maidstone 
Corporation, which generated only 23,937,030 kw. 
hours, the Percival Lane station of the Mersey 
Power Company, the North Tees station of the 
Newcastle-upon-Tyne Electric Supply Company, 
the Prince Rock station of the Plymouth Corpora- 
tion, the Agecroft station of the Salford Corporation, 
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the Upper Boat station of the South Wales Electrical 
Power Distribution Company, and the Wimbledon 
station of the Southern Railway Company. This 
list, though short, provides evidence of the efforts 
that are being made towards economy, and it is 
satisfactory to note that the success of these efforts 
i8 increasing every year. 
in some of the larger stations, the consumption is 
still disquietingly high, and reaches an average of 
more than 14 lb. per kw.-hour in plants generating 
less than 100,000 kw.-hour per annum. 


On the other hand, even 


Ав regards thermal efficiency, the Barton station 


reached 21:83 per cent., and was the only steam 
station to exceed 20 per cent. Actually, the highest 
figure under this heading was obtained by the oil- 
engine station of the Alderley and Wilmslow Electric 
Supply Limited, which reached 27-91 per cent. 
with the small output of 671,094 kw.-hours, and a 
fuel consumption of 0-62 lb. per kw.-hour. Of the 
other large stations, Dalmarnock and Carville were 
almost equal, with 17:46 and 17-6 per cent. respec- 
tively, while Dunston was 15-69, Lister Drive 
(Liverpool) 14:56, Birmingham (Princes) 14.11, 
and Lots Road was as low as 12-99 per cent., in spite 
of its siting and its high load factor of 44 per cent. 
On the other hand, in some, even of the larger, 
stations the figure was lower than it should be. 
Leaving out what is evidently a special case (the 
Hinckley station of the Leicestershire and Warwick- 
shire Electric Power Company, where only 6-01 per 
cent. was obtained), there were а number of stations 
with moderately high outputs in which the thermal 
efficiency did not exceed 10 per cent., but there is 
certainly no indication that, as а general rule, the 
small station is as efficient as the large one, if this 
factor is taken аз а basis of comparison. 


A satisfactory increase in the load factors obtained 


may be noted. Іп some cases, as at Maidstone, 
already referred to, the high figure of 41-9 per cent. 
was reached ; this may be explained by commer- 
cial enterprise, while in others it is probably due 
to the policy, either voluntary or enforced, of using 
the station for supplying the base load and buying 
the remainder of the requirementa of an area in bulk. 
This tendency, it is interesting to note, also operates 
the other way. Тһе station of the Carnarvon 
Corporation had the almost comic load factor 
of 1 per cent., while that of the Tottenham 
District Light, Heat and Power Company only 
reached 4-1 per cent. 
factor (64-5 per cent.) was obtained by the station 
of the Rhondda Urban District Council with an 
output of 5,995,500 kw.-hours and а maximum 
load of 1,000 kw. This was followed by Barton 
and the Norwich (Tramways) stations, each with 
load factors of 53-2 per cent., and the Hayle station 
of the Cornwall Electric Power Company 
52:2 per cent. 
Norwich and Hayle stations were 8:83 per cent. 
and 11-48 per cent. and their coal consump- 
tions 3-36 lb. and 2-52 lb. respectively. 
stations with high load factors, of which mention 
may be made, were the Bournemouth Tramways 
(41:2 per cent.) Chester hydro-electric station 
(46-7 per cent.), the Spondon station of the Derby- 
shire and Nottingham Electric Power Company 
(43-6 per cent.), the Dunfermline station of the 
Fife Electric Power Company (46:3 per cent.) 
the station of the Hexham and District Electric 
Supply Company (42-7 per cent.), the Leeds Tram- 
ways Station (50-4 per cent.), 
Council Tramways station (44:4 per cent.) the 
Lots Road station of the London Electrio Railway 
Company (44 per cent.), Maidstone (41:9 рег 
cent.) the Percival Lane station of the Mersey 
Power Company (45-2 рег | 
station of the Newcastle-upon-Tyne Electric Power 
Company (45-9 per сепі.), St. Helens (46-2 


Actually the highest load 


with 
The thermal efficiencies of the 


Other 


the London County 


cent.), the 


per 
cent.), the station of the Sheerness and District 
Electric Supply Company (47:6 per cent.) the 
Upper Boat station of the South Wales s 
Distribution Company (41:3 per oent.), and the 
Lydney station of the West Gloucestershire Power 
Company (44-5 per cent.). 

In spite of the fact that the Electricity Supply 
Act of 1926 had no effect on the operation of t 
stations with which this return deals it is int 
to note that the results of only 570 stations e 
reviewed, compared with 584 the year before, 
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difference being due to the faot that 26 stations were 
shut down as against 12 new stations put on load. 
In this year's return, again, 18 stations are listed as 
being permanently closed down during the year, a 
number of these being small stations belonging to 
railway companies. It may be remarked also that 
the Stepney station is shown as not in operation for 
full year," apparently because it was closed down 
for а short time during the general strike. 

As regards the arrangement of the return, the 
various undertakings are still placed alphabeti- 
cally, thus making comparison between stations in 
the same group troublesome, while the ad mixture of 
steam with oil and gas engine-driven stations is an 
added complication. We hope it may be found 
possible to alter this in future years. 


THE NEW LANDLORD AND TENANT 
ACT. 

Tuis measure, which came into force on Lady 
Day, raises many questions of serious importance, 
not only to those who are minded to take or grant 
leases of property in this country, but to & large 
number of existing landlords and tenants. Тһе 
questions we refer to are, of course, legal and difficult 
to grasp, but the monetary interests which may 
be involved in relation to factories and workshops 
are 80 vast that it seems desirable to make some 
attempt to expound the Act. 

It should be stated, at the outset, that the diffi- 
culties which occur are largely due to this—that 
the new measure is intended to and does, in fact, 
seriously interfere with freedom of contract. 
Undeterred by the history of the Rent Restriction 
Acts, which also interfere with the relationsbip of 
landlord and tenant and Бате given rise to more 
litigation than any other group of statutes, the legis- 
lature has passed an Act which is designed to interfere 
in the same w&y but on а very much larger scale. 

It is worth while to study the terms of the Act 
for another reason. Omne ignotum prô magnifico / 
Rumour has it that the Act is going to press hardly 
upon landlords ; but, in reality, а close examina- 
tion discovers the fact that the good landlord has 
not very much to fear from it. Тһе new rights 
conferred upon tenante are so hedged about with 
notices, references to tribunals, and provisoes, that 
the landlord, duly advised in time by a lawyer 
who understands the Act, ought to be well able to 
protect himself. 

Broadly speaking, the main object of the Act is 
to provide for the payment of compensation for 
improvements and goodwill to tenants of premises 
used for business purposes or, instead, the grant 
of & new lease. The provisions of the Act, which 
are designed to carry out these objects, are to 
apply to every contract made after February 8, 
1927, notwithstanding any agreement to the con- 
trary. This appears to mean that it is impoesible 
to “contract out of the Act. But it is all im- 
portant to note that if there is adequate considera- 
tion paid to a tenant for foregoing his rights under 
the Act, effect must be given thereto when the 
rights of the parties are being adjusted. 

The Act only applies to premises let under a 
lease and used wholly, or partly, for carrying on 
thereat any trade or business. It does not apply 
to premises used for professional purposes, save in 
80 far as it relates to compensation for improve- 
ments. As regards the length of the term which is 
affected by the Act, it is reasonably plain that so 
far ав compensation for improvements is concerned, 
it cannot apply to any premises let on lease for 
three years or less, unless such a tenancy can be 
determined by at least one month’s notice. As 
regards claims for goodwill, no claim can be pre- 
ferred save in respect of goodwill acquired in conse- 
quence of а trade being carried on by the tenant 
or his predecessors for five years or more. This 
Clearly contemplates that a claim for goodwill 
shall only be made in respect of premises held 
on а long lease, but there is nothing in the Act to 
Prevent а man who has taken over premises with 
а goodwill for, say, the last two years of a lease, 
claiming compensation for goodwill. 

Dealing with compensation for improvements, 
the first section provides that a tenant may, in 
the cage of а tenancy terminated by notice within 


one month after the notice, or in any other case 
not more than three years or less than a year before 
the termination of the tenancy, claim compensa- 
tion for improvements. An improvement in- 
cludes the erection of any building, and it may 
have been effected by the tenant’s predecessor in 
title. It does not, however, include a trade or 
other fixture which the tenant may by law remove, 
nor anything done in pursuance of a statutory 
obligation, or in pursuance of a contract for valu- 
able consideration. Nor does it include any im- 
provement made less than three years before 
termination of the tenancy, or before March 25, 
1928. 

From this it would appear that if the tenant 
of a factory whose lease has, say, seven years to 
run on March 25, 1928, were to build a new wing 
before the end of this year, he would be entitled 
at any time after March 25, 1932, but before 
March 25, 1934, to give notice of а claim for com- 
pensation. Тһе matter, however, does not rest 
there, for by section 3 (5) of the Act a claim for 
an improvement cannot be made unless the tenant 
has given notice to the landlord of his intention to 
make the same, and, if the landlord has given 
notice of an objection thereto, the “tribunal” 
has certified that the improvement is а proper one. 
А certificate may be refused if the landlord proves 
that he has agreed to execute the improvement 
himself in consideration of & reasonable increase of 
rent. 

But there is another method by which the land- 
lord may escape having to pay directly for an im- 
provement. After receiving а claim for compensa- 
tion, he may offer to renew the lease upon such terms 
as, failing agreement, the tribunal “ тау consider 
reasonable." If the tenant refuses to take an 
extended lease, it seems that he waives his right 
to compensation. 

The ' tribunal" for determining the amount of 
compensation is the County Court of the district 
in which the premises are situated, unless the 
parties agree to refer the matter to the High Court, 
or, the case is transferred by order to the High 
Court, as it may be if it involves а considerable 
sum of money. In this connection, it will be 
remembered that, as originally presented to Parlia- 
ment, the Bill contained provisions by which all 
disputes were to be referred to one of а panel of 
referees. Now, however, the dispute is to be re- 
ferred primarily to the Court, with power, however, 
to the judge to refer it for enquiry and report to a 
member of the panel of referees. The qualifications 
of those referees are not specified in the Act. Тһе 
panel is to be chosen by & committee consisting 
of various legal dignitaries and the president of the 
Surveyors' Institution. 

It remains to consider the provisions of the Act 
with regard to compensation for “ goodwill." These 
are to be found in ss. 4 and 5 which, we may ғау at 
once, are about ав complicated а pair of sections ав 
we have ever seen in any Act of Parliament. They 
are difficult enough for а lawyer to understand ; 
what a surveyor appointed as “the tribunal" will 
make of them is almost impossible to imagine. 

Broadly speaking, а tenant may claim com- 
pensation for goodwill in respect of a trade or busi- 
ness carried on by himself or his predecessors in 
title for not less than five years if, by reason of such 
goodwill, the premises could be let at а higher rent. 
With commendable prudence the legislature has 
refrained from defining the word “ goodwill." 'The 
principles upon which compensation is to be assessed 
are sought to be laid down in s. 4. Thus, по 
compensation is to be paid if the tenant refuses to 
take а further lease at а rent found by the tribunal 
to be reasonable. Conditions may be imposed upon 
an out-going tenant who has been paid for goodwill, 
preventing his setting up & similar trade in the 
neighbourhood. Арат, where the landlord shows 
that the goodwill has been largely created by the 
fact that he has restricted the use of other premises 
of his in the neighbourhood, whose occupants might 
have entered into competition with the tenant, this 
fact is to be taken into account. Finally, no com- 
pensation for goodwill is to be paid if the tenant 
bas given notice to quit, or if he has failed to exer- 
cise à reasonable option to extend the lease—the 
question of “ reasonableness " being determined by 


the tribunal. And here we see & method by which 


the prudent landlord may drive the mythical “ coach 
and four " through the Act. Let him grant a lease 
doubling or trebling the rent for the last three years 
giving the tenant, however, an option to determine 
the tenancy by notice. Rather than pay the in- 
creased rent he will probably exercise his option, 
and so forfeit his right to compensation for goodwill. 
Another section (5) of the Act makes elaborate pro- 
vision for the right of а tenant to demand а new 
lease rather than take compensation for goodwill. 

It is important to notice that the obligation to 
pay compensation for improvements or for loss of 
goodwill may be passed on from an intermediate 
landlord to the head or ground landlord, and that 
where compensation is awarded and rent or other 
charges are due to the landlord there may be a settle- 
ment on account. 

It should be mentioned that the term “tenant ” 
as used in the Асб means any person entitled in 
possession to the holding under any contract of 
tenancy, whether the interest of such tenant was 
acquired by original contract assignment operation 
of laws or otherwise. 

We have said enough to show that although the 
full effects of the Act are not likely to be appreciated 
for some time, every tenant holding under а lease 
for years must give due notice of any improvements 
he is minded to effect in order that he may avail 
himself of the provisions of the Act. Ав regards 
those who are about to grant or take а lease 
of any factory or business premises, they should 
be careful to see that the lawyer who is draft. 
ing the lease pays due attention to the fact that 
80 far as compensation for improvements and good- 
will are concerned it may be possible to contract 
out of the Act. 


NOTES. 
THE CROMPTON JUBILEE. 


In 1878 the firm of R. E. Crompton and Company 
was founded at Chelmsford by Colonel R. E. 
Crompton, and it was fitting that the fifty years’ 
activity of the firm should have been celebrated 
by a complimentary banquet to the founder on 
March 30 last. Although by no means standing 
alone, the names Crompton and Ferranti to a 
very large extent epitomise the development of 
practical electrical engineering in this country, 
and it must have been with unusual pleasure that 
the organisers of this function found themselves 
able to arrange for Colonel Crompton and Dr. 
Ferranti to sit on either hand of the chairman, 
Mr. A. A. Campbell Swinton. It was interesting 
to hear from Dr. Ferranti that it was the pioneer 
work of Colonel Crompton which first attracted 
him to electrical work, and although in his advocacy 
and practice of alternating-current generation and 
distribution he followed a very different line of 
development from that of his original mentor, it 
must have been with keen pleasure that Colonel 
Crompton heard that he had in а way been re- 
sponsible for the remarkable developments which 
are associated with Dr. Ferranti’s name. The old 
controversies about the respective merits of alter- 
nating- and direct-current were recalled by many 
of the speakers at the banquet, and although these 
have now died down it has not been due to the over- 
riding victory of either side. The pioneer work of 
Colonel Crompton in direct-current operation is 
still an active force in practical electrical engineer- 
ing, and it is certain that his influence will 
always have considerable weight in the important 
industry among the founders of which his name 
stands with the first few. His old firm having 
joined its long experience and influence with the 
energy of a younger generation, one may expect 
that under its new name, Messrs. Crompton 
Parkinson will carry on the Crompton tradition 
in а continuously expanding field. 


Тнк Оп, WELLS AT HARDSTOFT. 


In the latter part of the war period the Govern- 
ment entered upon a search for petroleum in this 
country. After prolonged geological investiga- 
tions, eleven wells were sunk to depths ranging from 
1,800 ft. to upwards of 4,000 ft. The search was 
successful only in two cases, at Hardstoft, in 
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was not found in this well, nor in the third bore 
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Fic. 1. IsoLATED SECTION оғ Main ЮАМ. 


Fic. 2. UNDERCUTTING EFFECT ON STANDING PORTION. 


Derbyshire and in the Davey well, near Edin- 
burgh, and only the first of these finds looked like 
a commercial proposition. Oil was struck in No. 1 
well, Hardstoft, on May 27, 1919, at а depth of 
3,070 ft. in а sandy limestone near the top of the 
main carboniferous limestone series. Тһе oil was 
good; the production of the year totalled 1,660 
barrels or possibly 2,568 barrels, according to other 
estimates, but it decreased, probably owing to 
waxing of the sand. Clearing of the well raised the 
oil yield again to its maximum in the sixth year of the 
life of this well, which was an unusual occurrence ; 
but decline soon followed. Meanwhile the Duke 
of Devonshire had taken over the well, which is 
situated on his grounds, and a second and third wells 
were sunk, 600 ft. from the first, with entirely dis- 
appointing resulte. Giving the history of these 
wells since 1924, about which little has been pub- 
lished, in а paper presented to the Institution of 
Petroleum Technologists оп April 3, Dr. Arthur 
Wade stated that the drilling of the second well 
furnished unexpected information, although the 
geology of this mining district was supposed to be 
well known. Water, coal, gas, salt water and 
caving shales were met in unexpected places; oil 


was sure that it was, at present, not commercially 
feasible to look for them. 


what awaits industries which cannot keep the 
peace among themselves, and do less than their 
best in competition with other countries. Workers 
in the ship-repairing industry may well bear it in 
mind when they are considering whether at last 
they will consent to remove the burdens of demar- 
cation and similar practices, which enhance the 
cost of their products, and reduce the earnings 
of their industry and all who are engaged in it. 


Тнк AFTERMATH OF THE COAL STRIKE. 


In commenting recently on the present economic 
position of Germany we had occasion to remark 
that there are few German industries which have 
not reason to be grateful to those who organised the 
coal strike of 1926 in this country. Some figures 
have recently come to notice which show that in 
the coal trade, at least, the harvest reaped by 
competing countries during that year seems to 
have had an aftermath in the form of their perma- 
nent entry into markets in which previously British 
coal had been predominant. In 1927 the principal 
European countries, excluding pre-war Russian 
territory, were consuming a larger tonnage of coal 
than in 1913, but their imports of British coal were 
little more than two-thirds of the 1913 figure, 
and for the whole world British coal exports were 
less than two-thirds of what they were in 1913. 
Conspicuous examples of the displacement of British 
coal were Italy, whose consumption had increased 
by one-third, while her imports of British coal had 
decreased by the same fraction, and Germany, 
who in spite of a 10 per cent. increase іп consump- 
tion was taking 60 per cent. less of her supplies 
from this country. Among the supplying countries, 
on the other hand, the experience of Poland is 
particularly suggestive. Out of her total coal 
exports in 1925 about two-thirds went to Germany 
and Austria, and none to this country, leaving her 
total exports to other markets at something over 
3,000,000 tons. In 1926 they reached 8,200,000 tons 
migrating along faulty planes. It would be absurd | and in 1927 were still over 8,000,000 tons, while at 
to expect the first bore to strike the only large |the beginning of this year they seemed to be 
oil supply that existed in England and Dr. Wade | advancing still higher. Polish exports of coal to 
ugreed with Dr. Veatch, Mr. Ickes and other | Scandinavia and Finland in 1927 were nearly seven 
American and English experts that accumulation | times what they were іп 1925, and to Ital over 
of oil remained to be discovered in England, but he|12 times. The example is instructive as 5. 


THE FAILURE OF THE ST. FRANCIS 
DAM, LOS ANGELES. 


Ix our issue of last week we gave an article 
(page 419 ante), dealing with the failure of the St. 
Francis dam, near Los Angeles, California. Our 
contemporary, the Engineering News Record, of 
New York, published in its issue of March 22, an 
account also describing the failure at considerable 
length, accompanying this by a number of interest- 
ing photographs. By the courtesy of the Editor 
of that journal, who has kindly supplied us with 
copies of the photographs in question, we are now 
able to supplement our article of last week by the 
illustrations given on this and the opposite page» 
which serve to bring out points not evident in the 
views we have previously reproduced. 

Fig. 1 shows very strikingly the isolated remains 
of the main dam. This view was taken looking 
west, and shows even more clearly than did our 
illustration last week, the shearing of the concrete 
of the structure and the spalling off of part of the 
down stream face. In addition the view shows 
very well the west wing wall, the dam extremity 
of which was left partly undercut by the rush of 
water. Fig. 2 shows the base of the standing portion 
of the structure and illustrates how this has been 
undercut by the escaping water. Fig. 9158 ща 
showing the undercut part іп greater detail. 
will be remembered that the rock on which this 


hole which the Anglo-American Oil Company 
drilled in 1925 to & depth of 3,825 ft. Seepages, 
drippings, and even small flows of petroleum were 
frequent on the coalfields around the southern end 
of the Pennines. All the oil found was similar to 
the Hardstoft ой; its origin was not in the coal- 
fields, however, but probably much lower down, 
the oil reaching porous strata at higher strata by 
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Еа. 4. REMAINS OF THE POWER Hovusk. 


На. 3. ErrkcT оғ FLOW on Rock FOUNDATION. 


later engaged ав an assistant engineer for Messrs. 
Wilson, Sons and Company on a thirty-mile section 
of the Conde d'Eu railway in Brazil. 


part of the dam was built was supposed to be a 
schist of reasonably good quality, but clearly it 
has not been able to withstand the action of the 
water. On the other hand the bond between the 
concrete of the dam and this rock seems to have been 
good. So much was this the case in fact that de- 
tached blocks of debris were found with rock 
adhering to them, the bond being thus stronger than 
the shearing strength of the rock. 

About half-a-mile below the dam was a power 
house, the remains of which are to be seen in Fig. 4. 
The power house structure was completely de- 
molished, but the generators remained standing, 
and one, as related in our article of last week, 
continued to work for some time after the disaster. 


of Parliamentary plans for extensions to the Aber- 


Eastern Railway, and was engaged on work con- 
nected with the extension of Liverpool Street station, 
and the widenings thence to Bethnal Green and 
between Fenchurch Street and Stepney. From 
1887 to 1890 he acted as engineer to the contractors 
who were constructing a 35-mile section of the 
Manila Railway, and afterwards became resident 
and maintenance engineer for the railway company. 


THE' LATE MR. WILLIAM WILLOX. 


À LINK between the past and present in railway 
construction and operation has been severed by the 
death of Mr. William Willox, which occurred at 
Chorley Wood, Hertfordshire, on Saturday, April 7. 
Mr. Willox occupied the position of chief engineer 
of the Metropolitan Railway, London, from 1906 to 
1921, during which period the conversion of a con- 
siderable portion of the line from steam to electric 
Working was completed, апа the number of pas- 
sengers carried both on the Inner Circle and on the 
Harrow extension increased by leaps and bounds. 
Though electrification enabled this great volume 
of traffic to be satisfactorily dealt with and was 
probably to some extent responsible for its growth, 
it brought ip its train a number of novel problems 
and certain routine difficulties. The first of these 
included а great increase in the rail wear, owing 
to the replacement of the steam engine by the electric 
motor and the difficulty of supporting the latter 
оп Springs. 16 also necessitated the installation of 
automatic electric signalling, in order to render pos- 
sible operation with a closer headway between trains. 
For the same reason it became essential to undertake 
extensive schemes of widening and fly-over and 
fly-under junctions at various. parts of the system, 
80 that both non-stop and stopping traffic could be 
Successfully dealt with. Mr. Willox tackled all 
these problems, and many others, with ingenuity and 
persistence, and the Metropolitan Railway, as it is 
to-day, is proof of the success of his labours. 

Before he joined the Metropolitan Railway, 
Mr. Willox had, however, had considerable experi- 
ence in railway construction, both at home and 
abroad. To follow the usual methods of biography, 
he was born in Aberdeenshire in 1857, and received 

early education at the Grammar School and 
University of Aberdeen, where he obtained the 
degree of Master of Arts. He served his pupilage 
with Messrs, Bell and Miller, of Glasgow, and was 


the new docks and railways at Avonmouth, which 
were laid before Parliament in that year. He then 
became assistant to Mr. (afterwards Sir John) 
Firbank, and was responsible under him for carrying 


the widening of the line between Victoria and 
Croydon on the London, Brighton and South Coast 
Railway, the construction of the railway between 


a new station at Moorgate Street, and widenings 
and deviations between New Street station, Bir- 
mingham, and Saitley, on the London and North 
Western and Midland Railways. In 1896 he was 
appointed resident engineer of the London and 
Brighton and South Coast Railway, and carried out 
the construction of the new line between Earls- 
wood and Coulsden for Mr. (now Sir Charles) Morgan. 
He was appointed chief engineer of the Metropolitan 
Railway in 1906, a position he held until his retire- 
ment іп 1921. During his tenure of that post he 


Street station, for the widening of the line between 
Finchley Road and Wembley Park and for the 


fly-over and fly-under junctions at Harrow. It was 


line was electrified. In the large amount of difficult 
work which this conversion involved he played a 


two aspects of this, for which he deservedly obtained 
considerable credit. 

As we have already pointed out, though electri- 
fication brought with it certain advantages, it soon 
became obvious that 16 made the problem of per- 
manent way maintenance both more difficult and 
more costly in actual expenditure, compared with the 
steam railway, though considered on the basis of 
outlay per pound of traffic receipts the position was 
reversed. For instance, in 1909 the cost of main- 


Subsequently 
he was for a short time employed in the preparation 


deen Waterworks under Mr. Boulton, then city 
surveyor, while in 1885 he was appointed assistant 
to Mr. John Wilson, chief engineer of the Great 


In 1893 he assisted Mr. МеСштісЕ, chief engineer 
of the Bristol Docks, in the preparation of plans for 


out а number of large railway contracts, including 


Aylesbury and Verney Junction, the building of 


was responsible for the reconstruction of Baker 


design and carrying out of an extensive system of 


during this period that а considerable mileage of the 


leading part, and we may refer more particularly to 


tenance per annum of a single mile of road was 
384-61. on the Metropolitan Railway, compared 
with 142.6. on the Great Western Railway and 
2021. on the Great Central. On the other hand, 
the expenditure per pound of traffic receipts was 
8-14. on the Metropolitan and 12:44. and 15:54. 
respectively on the other two railways. Moreover the 
ratio of wages to material was 2 to 1 on the 
Metropolitan and about 1-15 to 1 on the steam 
railways. These differences were partly attribut- 
able to the fact that a great deal of the work had 
to be done at night, but more to the increased 
ton-mileage and higher average speeds obtainable 
with electric traction, the ultimate result being 
that while on steam lines the life of а rail was from 
12 to 15 years in the open and 5 to 7 years in 
tunnels, 16 was not more on the average than 8 
and 3 years respectively when electric traction was 
employed. 

The state of affairs thus indicated was а very 
serious matter, for which Mr. Willox set about 
systematically to find а remedy. Тһе results of his 
researches were published in а paper on “ Ка! 
Steels for Electric Railways," which he read before 
the Institution of Civil Engineers on February 24, 
1914.* In this communication, for which he was 
awarded a Telford Premium, he pointed out that 
the side wear which was early experienced under 
the new system of working was prevented by 
the use of hard, steel check rails, but that 
а, second and much worse trouble was the grind- 
ing of the running rail into hollows. This 
occurred chiefly on curves, but was less notice- 
able where the rail had some spring. It was mainly 
caused by the battering of the un-sprung load of 
the motors, by the skidding along the rail arising 
from the direct axle drive and by skidding across 
the rail, arising from the re-bound of the rail when 
it had reached its limit of the side spring, caused 
by the pushing of the bogie wheels in their passage 
round the curves. To overcome these difficulties а 
number of tests on various kinds of steel rails were 
made оп the curve between Farringdon-street and 
Aldersgate, where the traffic was very heavy, and 
the conclusion reached was that rails of open- 
hearth basic Bessemer steel, manufactured by the 
Sandberg process, were the most economical. Ex- 
perience showed that the number of broken rails 
made of this material was very small and the wear 
in one case was as low as $ lb. per yard 
in five years. The paper gave rise to а long dis- 
cussion, which was continued over three evenings, 
in addition to that on which the communication 
itself was presented. It is not too much to say 
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that it has had а very considerable effect оп | 
subsequent practice. 

А second novel problem connected with electri- 
fication, in which Mr. Willox took а great deal of 
interest, was the provision of automatic signalling 
to enable the increasing volume of traffic to be 
dealt with by running trains on & closer and closer 
headway. After very careful investigation the 
all-electric system was chosen for the Metropolitan 
Railway, this being the first of this type of 
equipment to be installed in this country. Тһе 
results were completely successful and amply 
justified the experiment. Тһе signals used were 
of the upper quadrant type, and considerable use 
was made of three position light signals, both 
again being novelties in Great Britain. As a result 
of this change-over, the delays to trains compared 
favourably with those usual with automatic signal- 
ling and the maintenance costs were also low. The 
equipment employed was described in а paper 
which Mr. Willox read before the Institution of 
Civil Engineers in 1922,* and for this he was 
awarded the Watt gold medal. 

Mr. Willox was elected a member of the Institu- 
tion of Civil Engineers in 1896, and was president 
of the Permanent Way Institution. 


THE CENTRAL ENGLAND 
ELECTRICITY SCHEME. 


Ін accordance with Section 4 of the Electricity 
(Supply) Act of 1926, the Central Electricity Board, on 
March 21, published a schemef for Central England, 
which they had received from the Electricity Commis- 
sioners. As usual, this scheme was accompanied by a 
5 of Supplementary Particulars.” This gives 

etalls of the financial and technical data upon which 
the scheme itself is based. The area is interesting, not 
only on account of its varied character, but because it 
contains a large amount of non-standard 25- cycle 
plant. It is proposed to deal with the problem of 
standardising this by forbidding the installation of 
further 25-сусје generating equipment, by limiting the 
development of 25-cycle supplies to the safe output of 
· the plant in the Nechells, Summer Lane and Smethwick 
stations, by gradually changing over the plant at the 
Hams Hall and Stourport stations to 50 cycles, and by 
ing that the conversion of the consumers' equip- 
ment shall be effected as circumstances render this 
desirable. The cost of the conversion is estimated to 
be 2,061,4001., giving rise to an annual capital charge 
of 129,000}. on the basis of interest at 5 per cent, and 
а forty years' sinking fund at 3; per cent. 

The scheme itself specifies the stations, which are 
“ selected,” and the main and secondary transmission 
lines, which are to be erected by the Central Elec- 
tricity Board. It imposes оп. Ше owners of certain 
other stations the obligation to work in accordance with 
the instructions of the Board as a temporary measure, 
and authorises tho Board to make arrangements for 
additional transmission lines when these are necessary 
for carrying out the scheme. It further provides for the 
standardisation of frequency, to which reference has 
already been made. The scheme is accompanied by five 
appendices. The first of these describes the area, the 
extent of which, as well as the positions of the selected 
and temporary stations and transforming stations and 
the routes of the principal and secondary main trans- 
mission lines, is shown on the accompanying map. 
The second, details the existing and authorised selected 
stations and the extensions and alterations proposed 
to them between now and 1940-41, and schedules the 
erection of a new station at Ironbridge. The third 
gives the proposed routes of the principal and secondary 
main transmission lines and the positions of the sub- 
stations. The fourth deals with frequency standardisa- 
tion, and the fifth gives a list of the stations with the 
owners of which temporary arrangements are to be 
entered into. 

According to the Supplementary Particulars, the 
extent of the area is 7,311 square miles, and had а 
population, at the last census, of 5,218,146. It embraces 
the West Midlands, South-West Midlands, East Mid- 
lands, and North-West Midlands Electricity Districts, 
and comprises the whole or major portion of the areas 
of supply of 49 authorised undertakers. The greater 
part of the area is within the statutory limits of one 
joint authority and three power companies, and it is 
these rather than the systems of individual undertakers 
that the primary transmission system will interconnect. 
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The agricultural districts in the eastern, south-western, 
and western s of the area are practically without 
any supply of electricity at the present time, and it is 
hoped that the scheme will go a long way towards 
altering this condition of things. 

ln 1926-27, the electricity sold in the area was 
762,000,000 kw.-hours, ог 146 kw.-hour per head of 
population. It is estimated that by 1934-36 the former 
figure will have increased to 1,890,000,000 kw.-hours, 
without taking into account any railway traction 
requirements. At the present time, there are 46 public 
generating stations in the area, of which the Tien. 
19 have been selected: Hams Hall, Nechells an 
Nechells (Princes) (Birmingham Corporation), Јтоп- 
bridge, Ocker Hill, Walsall and Wolverhampton (West 
Midlands Joint Electricity Authority), North Wilford 
(Nottingham Corporation), Stourport and Smethwick 
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(Shropshire, Worcestershire and Staffordshire Electric 
Power Company), Longford (Coventry Corporation), 
Spondon (Derbyshire апа Nottinghamshire Electric 
Power Company), Freeman's Meadow (Leicester Cor- 
poration), Hardingstone (Northampton Electric Light 
and Power Company), Ауоп and Hinckley (Leicester- 
shire and Warwickshire Electric Power Company), 


Burton (Burton-on-Trent Corporation) and Stoke 
(Stoke-on-Trent Corporation). In addition, the follow- 
ing six stations are to be temporarily retained: Hylton 
Road (Worcester окай, Kettering (Kettering 
Urban District Council), Loughborough (Loughborough 
Corporation) Sandy Lane (Coventry Corporation), 
Stafford (Stafford Corporation) and Summer Lane 
(Birmingham Corporation). lt is proposed to concen- 
trate the base loads, as far as possible, at Нашв Hall, 
Ironbridge, North Wilford, and Stourport. 

The plant at present installed in the twenty-four 
existing selected and temporarily selected stations is 
882,045 kw., and no extensions to them are contem- 
plated before 1933-34, when 30,000 kw. will be added 
to Hams Hall. In 1934-35, an addition of 20,000 kw. 
will be made to Stourport and in 1935-36 North Wilford 
and Stourport will both be extended by 50,000 kw. 
In 1936-37 Hams Hall will receive an additional 
50,000 kw., and in 1937~38 a set of similar size will be 
added to Spondon. In 1938-39, Hams Hall and 
Stourport will be each extended by 50,000 kw., and in 
1940-41 a further 50,000 kw. will be installed in the 
former of these stations. In 1930-31, the new station 
at Ironbridge will be started up with 50,000 kw. and 
plant of the same output will be added to it in 1934-35, 
1936-37 апа 1939-40, making а total capacity on this 
site of 200,000 kw. Between now and 1940-41, it is 
proposed that 181,475 kw. of existing plant shall be 
withdrawn, so that the total capacity in the area at 


the end of that period will be 1,363,070 kw. The 
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it is estimated that, by the end of 1934-35, the 
capital e 
which 2,061,040]. is for frequency standardisation 
and 1,975,0001. for generatin 

individual development were al 
assumed that an expenditure 
necessary by 
8 plant worth 1,200,000]. would fail to be released. 


estimated cost of these extensions is 1,975,000. 
The transmission system, which it is contemplated to 
erect, is clearly indicated on the accompanying map 
and 5 а described, except to say that it 
is pro that the carrying capacity of each primary 
line shall be not less than 50,000 ral and that ri 
mains are to be an essential feature. The system 
comprises about 424 circuit miles of line and its erection 
will result in the release for revenue-earning p 
of about 60,000 kw. of plant, representing about 
d of capital. There are to be nineteen 
,000-volt transforming stations varying in capaci 
from 225,000 Ку.-а. at Ironbridge to 10,000 jeg 
at Stafford and Loughborough, and containing in all 
1,236,000 kv.-a. of plant. In addition, there will be 
six lower voltage transforming stations, with а total 
capacity of 38,000 kv.-a. The cost of the trans- 
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mission system and substations, up to 1940-41, is 
estimated at 3,640,698]. 


Dealing with the financial aspects of the 1 
to 
xpenditure will have been 7,634,079], of 


plant extensions. If 
owed to continue, it is 
of 4,780, 1501. would be 
1934-35 on plant extensions, while 
or com tive purposes, the amount to be expended 
under ilic abere od plant extensions, 1,975,000І., must 
be deducted from the sum of the last two items, giving 8 
saving of 3,597,0791. оп capital expenditure, togetber 
with greatly improved facilities owing to the inaugu: 
ration of the scheme. The expenses of the Central 
Board are estimated at 0-4254. per kw.-hour and are 
to be capitalised until the end of 1933-34. After that 
a sum, varying from 321, 9821. to 325,621. annually, is 
set down for capital charges. The expenditure increases 
from 1,310,570). in 1929-30 to 3,031,181. in 1935-36, 
during which time, it is estimated, the electricity sold 
will increase from 351-4 to 2,315 million kw.-hours. 

Another series of tables show the estimated expen- 
diture and revenue of the Board and indicate & progres- 
aive reduction in the annual coste of generation from 
0-49014. in 1930-31 to 0-3638d. in 1934-35, while 
there is а similar reduction in the charge per kilowatt- 
hour sold to authorised undertakers from 0-46924. in 
1930-31 to 0:4204d. in 1934-35. 

As regards the effect of the scheme on the consumer, 
Sir John Snell stated that while in 1925-26 the aver 
charge per kw.-hour for all classes of use in the distric 
was 1-477d., it was hoped that when fully develops 
the charge would be under 1d. per kw.-hour, and that, 
for lighting, it would be only 4d., or possibly 34. 
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TAKORADI HARBOUR. 


Ix the year 1905, the total trade of the Gold Coast 
Colony was valued at & little over three millions sterling, 
but in 1913 it had grown to a value of 10,379,600/., 
and in 1926, the corresponding figure was 22,390,676/. 
This phenomenal growth shows no signs of slackening, 
and is, perhaps, already sufficient to justify а new and 
up-to-date ition of a work published in 1665, en- 
titled The Golden Coast; or, a Description of Guinney, 
Together with a Relation of Such Persons as got Wonderful 
Estates by their Trade Thither. To-day, however, the 
principal export is not gold, but cocoa, which, in 1926, 
was exported to the value of 9,181,3331., whilst the 
second princi item was 345,000 tons of man- 
ganese valued at 684,852]. Other important products 
are mahogany, sisal, palm kernels and rubber. No 
natural harbours exist along this coast, and though 
there are great rivers, their mouths are blocked by 
sand bars. In fact, until the completion of the new 


harbour at Takoradi, which was officially opened by 


the Rt. Hon. J. H. Thomas, on April 3, all ocean- 
going steamers had to lie two miles off a beach, on 
which a heavy surf beat constantly, and through which 
both cargo and passengers had to be transferred by 
surf boats with a maximum load capacity of 1} tons. 

It may further be added that access to the interior 
was also very difficult, and the question of improving 
this by the construction of a railway was considered 
in 1879, but although the intrinsic and potential 
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&t December 31, 1930, but the harbour has actually 
been substantially finished some 33 montbs ahead of 
time. The selection of Takoradi as the site for the 
new harbour was due to the existence there of a 
sandstone reef, which would facilitate the construction 
of the southern breakwater, which is that exposed to 
the full fetch of the Atlantic. 

А plan of the harbour is reproduced on this page. 
As will be seen, the coast line here runs almost due 
north апа south, and the harbour has been formed by 
constructing two moles, of which that on the southern 
side is exposed to the heavier seas. The total area 
enclosed is 220 acres. Both moles consist of banks of 
granite rubble obtained from а quarry situated 6; 
miles from the harbour works. In the case of the 
main breakwater, this bank is 30 ft. wide at the top. 
On the seaward side, the slope is 2 to 1, and this slope 
is protected by random blocks of granite, weighing 
from 5 to 12 tons each, piled up to parapet level. The 
depth of water along the eastern end of this bank 
beyond the curve averages 42 ft., and at its heaviest 
section the breakwater is 60 ft. high with a base 
width of 250 ft. The рагаре is а concrete wall 6 ft. 
wide by 4 ft. 6 in. high. 

Between this parapet and the top of the inner slope 
of the mound is а pavement which extends from 
end to end of the breakwater and provides a motor 
road 22 ft. wide. This breakwater has a total length 
of 1:44 miles and terminates in & round head which 
carries а harbour light. As shown in the plan, the 
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wealth of the area was very evident, the matter fell 
into abeyance, a lapse for which the extremely un- 
healthy character. of the country was probably in part 
responsible. It was not, indeed, till 1897 that Ronald 
Ross showed that mosquitoes were the active agents 
in the dissemination of malaria. 

When, at last, the construction of в railway was 
definitely decided on, the surveys showed very clearly 
that the one suitable place for a harbour, adapted to 
the requirements of ocean-going steamers, was Takoradi. 
The cost, however, would have been far more than 
could have been justified by the trade of the Colony at 
that time, or on what were considered reasonable anti- 
cipations as to its future increase. It was accordingly 
decided to start the railway at Sekondi, and to con- 
struct there a lighterage harbour. This was done, but 
trade increased so rapidly that further works had to 
be commenced іп 1911, and long before the completion 
of these in 1914, it was evident that trade was still 
being seriously hampered by the lack of accommoda- 
tion for ocean-going craft. Moreover, the position of 
the new town which had been built at Sekondi, made it 
рше 1 pronde at reasonable cost the ше 

ау sidings and accessories which were ent 
required. i 

After the war, conditions were considerably вррта- 
vated, and it was accordingly decided to commission 
Mesers. Stewart and McDonnell to construct a deep- 
water harbour at Takoradi. Preparatory work on 
this harbour was commenced in 192], and a definite 
start on the breakwaters was made in 1923. It soon 
p Parod, however, that the estimated costs would 

greatly exceeded, and the matter was accordingly 
referred to Mr. J. H. Thomas, M.P., then Colonial 

. He commissioned Mr. F. Palmer to report 

on the matter and to formulate new construction plans. 
Mr. Palmer reported that an expenditure of 3,000,0001. 
Mane be Justified, and that the undertaking should 
carried out by contract. The work was accordingly 
taken over by Messrs. Sir Robert McAlpine and Sons 
Ш Beptember, 1924. Subsequently, additional works 
were ordered, and the date for completion was fixed 


main breakwater overlaps its fellow on the north, and 
а clear bottom width of 600 ft. is provided at the 
harbour entrance. | 

The lee breakwater is of lighter construction, being 
15 ft. wide at the top, but has also been constructed 
as а rubble bank surmounted by а parapet, which in 
this case is of granite rubble. Тће main wharf bas 
been constructed on the harbour side of the northern 
breakwater as shown in the plan. It has & width 
of 42 ft. and is 1,500 ft. long, the decking being 
carried by reinforced-concrete beams supported on 
columns built up of hollow concrete cylinders 6 ft. 
in diameter. These were pre-cast in lengths of 5 ft. 
After being put in place, these cylinders were filled 
with concrete in which were also embedded four 60-1Ь. 
rails. The cylinders were founded on prepared beds, 
at depths below sea bottom of from 18 in. on the 
land side of the wharf, to 8 ft. &t the water side. 
It will thus be possible, should the need arise, to 
deepen the harbour without interference with the 
existing wharfs. All the cylinders were founded on 
rock, and much of the work of preparing the beds had 
to be executed by divers. 

The depth at present available off the wharf at 
L.W.O.S.T. is from 25 ft. to 33 ft., the deeper water 
being at the seaward end. Three ocean-going steamers 
can berth at the same time, and additional wharfage 
can be provided when required by extending the wharf 
further along the breakwater. Moreover, should traffic 
requirements demand still further provision, this may 
be easily obtained by constructing a new wharf down 
the centre of the bour. А slipway, capable of 
handling craft up to 500 tons deadweight, has been 
provided at the south-west corner of the harbour, 
and there are three repair berths. 

About two million tons of granite were employed in 
the construction of the breakwaters. Some 6,000 
tons of cement were also used, as well as 2,000 tons 
of structural steelwork in connection with the rail- 
ways and transit sheds. On the average, only 63 
Euro s were employed on the works, and these 


controlled some 4,000 native labourers. Very special 


from England. 


rovision was made for securing the health and safety 

th of the European and African personnel. At the 
outeet, 18 months had been adopted as the tour of 
work for the European staff, but this was very soon 
reduced to nine and, in fact, the average continuous 
stay of Europeans on the works was 84 months. The 
staff was housed in mosquito-proofed and properly- 
drained dwellings, whilst, to avoid catering difficulties, 
а communal mess was instituted, which gave the 
employés the advantage of the firm's cold-storage 
plant and & supply of foodstuffs regularly imported 

А club house was also provided, as 
well as two hospitals, one for Europeans and the other 
for natives. In all, some 164 Europeans arrived on 
the works, the average number present at any one time 
being, as stated, 63. Amongst these were two deaths 
by accident, and three from disease, whilst there were 
only seven cases of malaria, and, on the average, one 
day in 185 working days was lost by illness. 

The African employés were also well looked after. 
The average number employed was 4,000, and the 
total man-days spent in hospital per annum was 2,400, 
but there were іп all 30,000 minor injuries. Particu- 


larly good results were obtained in the granite quarry, 
in which there were no fatal accidents due to blast- 


ing, although some 160 tons of explosives were used 


during the progress of the works. 


THE ROYAL METEOROLOGICAL 
SOCIETY. 
THE usual monthly meeting of the Royal Meteoro- 


logical Society was held on Wednesday evening, . 


March 21, at the Society’s house, 49, Cromwell-road, 
South Kensington, Sir Richard Gregory, LL.D., 
President, being in the chair. As is customary in 
March, the meeting took the form of the Symons 
Memorial Lecture, which was delivered by Mr. H. W. 
Newton, of the Royal Observatory, Greenwich. The 
author’s subject was “ The Sun’s Cycle of Activity.” 
He said that the cycle of activity through which the 
sun passed in a period of about eleven years was shown 
by various solar phenomena. There was the well- 
known variation in the number of sunspots and in 
the concomitant phenomena of bright calcium and 
hydrogen flocculi at higher levels. Above these was 
the region of prominences and dark hydrogen markings, 
which showed only a partial relation to the spot-zones. 
The extended and outermost envelope of the sun, viz., 
the corona, also underwent a cyclical change. The 
cause of this eleven-year period, though seemingly 
within the sun, was not known, and the phase and 
amplitude of a cycle ahead could not be predicted with 
accuracy. Sun-spots were probably vortical in origin 
and were the centres of strong magnetic fields whose 
polarities, when similar spots were compared, had been 
found to be opposite in successive eleven-year cycles. 
A theory dealing with the sun’s general circulation, 
and that of spots in particular, had been advanced by 
V. Bjerknes. Measures of the solar-constant and of 
the sun’s ultra-violet radiation indicated a change with 
the solar cycle. A similar variation in the reception 
of wireless signals was also suspected. The occurrence 
of terrestrial magnetic storms and the corresponding 
state of the sun was briefly considered. With increasing 
international co-operation, solar outbursts could be 
followed more thoroughly in the hope of furthering our 
knowledge of these solar-terrestrial relationships. 


LAUNCH ОҒ THE S. S. Всоттівн HEATHER.'"—Mesers. 
Sir W. G. Armstrong, Whitworth and Company, Limited, 
successfully launched from their yard, at Walker-on- 
Tyne, on March 5 last, the second of two steel.screw 
oil-tank steamers, which they have on hand for Messrs. 
Tankers, Limited, London. The vessel, which has been 
named Scottish Heather, is of the two-deck type, with 
poop, bridge and forecastle, and is built, on the longi- 
tudinal system, to Lloyd's highest class, being designed to 
carry а total deadweight of 10,000 tons on a summer 
draught of 26 ft. 3 in. She is similar in every respect to her 
sister ship the Soot tish Chief, which was reoently launched 
from the same yard, her main dimensions being :— 
Length, 440 ft.; breadth, 56 ft. 8 in.; and depth, mould 
to the upper deck, 33 ft. 11 in. We understand that this 
vessel is the first new ship to be fitted with the Oertz 
type of rudder, and it will be of interest to compare her 
Бепогеное with that of her sister ship, Ше Scottish 

ief, which is fitted with an ordinary type of rudder. 
The oil corgo is carried in nine double compartments, the 
loading and discharging being carried out by two pumps, 
each capable of handling 300 tons of oil per hour, which 
aro mounted in a pump room amidships, extending 
from side to side of the vessel. Messrs. Sir W. С. 
Armstrong, Whitworth have also constructed the 
propelling machinery, which consists of a set of direct- 
acting, surface-condensing, quadruple-expansion marine 
type engines, having cylinders 24} in., 344 in., 50 in, and 
74 in. in diameter and api ton stroke of 54in. Steamis 
supplied by four boilers of the water-tube type, arranged 
to burn oil fuel under forced draught. Amongst the 
steam auxiliaries fitted are winches and a windlass 
supplied by Messrs. Clarke, Chapman and Company, 
Limited, G&teshead-on-Tyne. 
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viz., the extension downwards of the Millstone Grit 
Series to include beds beneath the Kinderscout Grit, 
hitherto classed on weak evidence ав Yoredales. 
When, ав а direct result of Mr. Bisat's work on the 
Carboniferous Goniatites, it was recognised that the 
Wilpshire or Pendle Grits were not, as hitherto supposed, 
the equivalent of the Kinderscout Grits of Todmorden 
and the type area of Derbyshire, the question arose of 
defining a new base for the Millstone Grit. The Sabden 
Shales, ranging from 1,500 ft. to 2,000 ft. in thickness, 
which separate the Kinderscout and Wilpshire Grits, 
had formerly been regarded as the representatives of 
the very much thinner series separating the Kinder- 
scout from the Main Third or Middle Grit above, were 
thus, as it were, an entirely unrecognised new series. 
To simplify classification, it became necessary to 
attach them to the formations above or below, and 
since in the past stratigraphical character had proved 
so unreliable, it was decided to adopt an entirely paleon- 
tological basis of subdivision. There would be a 
greater chance that this could be followed into other 
areas; it is, however, necessary to go well below the 
Sabden ‘Shales before anything approaching a palæon- 
tological break is met with. In the chapter on palæon- 
tology, correlation is made not only with adjoining 
regions, but is also attempted with Belgium and 
Germany. It would appear from this that the German 
“ Magerkohle " are the equivalent of the coals of the 
Lower Coal Measures and Upper and Middle Millstone 
Grits of Lancashire down to the top of the Hazel 
Greave Grit. А chapter on the mineral products of 
the Rossendale area deals with coal mining, fireclay, 
ganister rock, brick-making, flags, road and building 
stone, sand, «с. The volume is well illustrated with 
photographs and diagrams. 


NOTES ON NEW BOOKS. 


Tux telephone installation used by the ordinary 
subscriber 18, and always has been, an extremely simple 
piece of apparatus, and even the complication of the 
equipment used at manual exchanges to enable any one 
subscriber to be put into connection with any other is 
more apparent than real. With the coming of automatic 
operation this has changed to some extent, but even 
so the principles on which the equipment functions are 
not difficult to understand. 1t is far otherwise when we 
begin to study the factors which enable speech to be 
transformed into varying electric currents, and these 
currents in turn to be re-transformed into intelligible 
speech. This subject of telephone transmission, as 
it is called, is thus becoming of increasing import- 
ance in view of the progress that is being made in 
international telephony, but it has the disadvantage 
that to study it requires considerable mathematical 
attainments of a special kind. Іп The Elements 
of Telephone Transmission, Mr. H. H. Harrison makes 
the path of the learner as easy as he can. Little 
preliminary mathematical knowledge is assumed, and 
in an introductory chapter clear explanations are given 
of the relevant advanced algebra and vector theory. 
This ig followed by chapters on the simple theory of 
alternating currents and wave transmission, the latter 
including a careful analysis of electromagnetic distur- 
bances on wires. The effects of loading are described, 
and the treatment of the general properties of a long 
line are clear and up to date. The concluding chapter, 
dealing with practical transmission conditions, is also 
to be commended. We notice, however, that no 
reference is made to the hybrid coil. This would 
appear to be necessary in dealing with terminal impe- 
dance. The author’s information on the vexed question 
of the transmission unit is also not up to date. Pub- 
lishers of books of this kind would do well to pay more 
attention to clarity in the diagrams. The book is pub- 
lished by Messrs. Longmans, Green апа Company, 
Limited, at 153. net. 


ties, was the provision of adequate means of disposing 
of waste products to ensure the health and well-being 
of the people. Out in the open simple natural methods 
suffice without causing dangerous conditions, but aa 
the people concentrate along the bagks of the rivers, 
which аге the natural means of carrying away the 
waste producta of city and town life, care must be taken 
to ensure absolute safety from preventible disease, 
which may become epidemic, and, in many cases, to 
permit the continuance of fish life. Not without 
resources, however, were the men who tackled the 
problems involved, for much had been done in labora- 
tories to give them a lead, but the application to 
practical use of the discoveries of scientists, made in 
quests conducted on a small scale, must be regarded as 
one of the most difficult pursuits of man, and one 
success in which, because of its value to the community, 
should be recognised by very great reward. Fortunately, 
as in other technical subjects, the experiences of those 
dealing with peculiar or particularly troublesome 
conditions have been made available to all, and 
consequently the progress made has been all the more 
rapid. Because of its many densely-populated dis. 
tricts, Great Britain has had to take a leading part in 
the application of scientific methods to sewage disposal, 
and it says much for the resource of our people, in this 
and some other respects, that the average longevity of 
the population is continuously increasing, and that the 
death rates in our large cities are not all amongst the 
highest in the land. With the growth of knowledge 
and experience, the literature of the subject has grown 
extensively. А recent addition, The Disposal of 
Sewage, by Mr. T. H. P. Veal, of the University of 
Birmingham, published by Messrs. Chapman and 
Hall, Limited, of 11, Henrietta-street, Covent Garden, 
London, at 108. 6d. net, is to be welcomed, however, 
because of the manner in which the subject matter is 
treated. This book was written with the purpose of 
presenting the matter in a way suitable for students, 
and for those desirous of acquiring a knowledge of the 
main principles of the subject without any elaborate 
details. In this respect it merits appreciation, and 
will prove an admirable introduction to the study of 
the methods of sewage treatment and disposal for 
those who are concerned with the establishment of 
industries, and the consequent building up of new com- 
munities in regions remote from general schemes. In 
the first part of the book an historical account is 
given of the subject and of the development ot the 
theory of sewage disposal. Later chapters afford 
information on the quantity of sewage and storm-water 
to be dealt with, the analyses of sewage, and the action 
of bacteria. Then comes a description of the various 
processes, preliminary settlement, bacteriological, bio- 
aeration, and distribution on land, with many 
descriptions and illustrations of the types of plants 
employed and their modes of operation. Information 
on the lay-out and costs of disposal works is provided, 
and the important subject of sewage disposal in rural 
districts, where financial restrictions are great, receives 
attention. 


Until recently, the National Electrical Safety Code 
issued by the United States Bureau of Standards was 
published in one volume, but owing to the demand 
for separate sections, publication in parts has now 
been adopted. Опе of the latest of these smaller 
handbooks, entitled Safety Rules for the Installation and 
Maintenance of Electrical Supply and Communication 
Lines (Washington : Government Printing Office, price 
60 cents), deals with a subject which is receiving 
increasing attention in Great Britain, and since its 
contents represent agreement among the various 
interests concerned in a country where overhead lines 
of all types have for long been in use, it provides the 
basis for informative study. The lines used for sup- 
plying power in the United States are divided into 
three grades, depending on whether they are to be 
employed in urban or rural districts and on the 
pressure employed, the last factor determining the 
degree of hazard permitted. Each grade must meet 
definite strength requirements, and, іп addition, 
special rules are laid down to meet unusual conditions, 
such as those which occur at railway crossings. The 
rules provide evidence of the fact that it is realised 
that what is required is a standard rather than a law. 
While complying with them, it should therefore be 


possible to carry out good work without undue economic 
strain. 


A difficulty with students applying themselves to 
the acquisition of knowledge in any branch of engi- 
neering study is to induce them to work out examples in 
order to acquire facility and confidence. Problems in 
Structural Design, by Professor Bishop, of Yale Univer- 
sity, published by J. Wiley and Sons, Incorporated, 
price 108. net, being at hand, there should be по 
difficulty for lack of suitable examples. The author 
favours the arrangement of his problems in such wise 
that the same class of problem is dealt with in any 
one set, rather than following through the design of a 
complete structure item by item, covering, it may 
be, many different types of calculation. The method 
has its advantages. There is no great amount of 
explanatory matter, the user of this book being supposed 
to be acquainted with methods in use, but the problems 
set are chosen so as to bring out the various little difficul- 
ties which may arise in design in a manner distinctly 
of value, The book will be instructive to the student, 
even though he does not himself work out the questions, 
as indicating the nature of the difficulties he may be 
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required to solve in the conduct of actual design. Too 
often in examples set these are framed in such manner 
as to smooth out unwelcome difficulties, so that later 
the student finds himself up against a class of problem 
of which he has no earlier cognisance. On this account 
alone, this book should prove useful, though it is to be 
remarked that answers to the various problems, 
for reasons not very apparent, are commonly not 
given, so that the industrious worker has no oppor- 
tunity to check his own results. The answers should 
be published, though perhaps as a separate issue, as 
it is not desirable that the student should be “ aiming 
at" a known result. The illustrations are clear, апа 
the work, in general, well displayed. 


The Geology of the Rossendale Anticline, by W. B. 
Wright, R. L. Sherlock, D. A. Wray, W. Lloyd and 
L. H. Tonks, is a new memoir published by the Geo- 
logical Survey (Adastral House, Kingsway, price 
4s. 64. net) dealing with the area covered by 
the Rochdale Sheet (76) of the New Series One-Inch 
Map. The district embraces the high ground between 
the towns of Blackburn, Burnley, Todmorden, Roch- 
dale, Bury and Bolton, much of it being now described 
by the Geological Survey for the first time. During 
the period since the re-survey on the 6-in. scale was 
begun in 1921, remarkable progress has been made in 
the study of the goniatite faunae associated with the 
eulm phase of the carboniferous, due to the rescarches 
of Mr. W. S. Bisat and several of his fellow workers in 
Yorkshire, whose palæontological treatment of the 
goniatites, combined with energetic field work, first 
raised these fossils to the status of reliable zonal 
indices. Тһе subdivision of the Upper Carboniferous 
strata into Middle and Lower Coal Measures and Mill- 
stone Grit Series is retained, but the memoir adopts 
their traditional limits with one important exception, 


Anyone conversant with the more remote tracts of 


the Middle East will probably read with some pleasure 
Mr. J. W. Williamson's little review of the Anglo- 
Persian Oil Company's activities. 
Field, published by Messrs. Ernest Benn, Limited, at 
78. 64. net, does not pretend to be much more than а 
sketch of the subject of which it treats. 
to give the non-technical reader some idea of the 
practical application of science in the oil-field, but 
admittedly insufficient to carry the technical man an 

distance in his work. Anything of this kind the author 
actually dissociates himself from, and honestly offers 
his work to the general reader. 
British Scientific Instrument Research Association, 
he would naturally have some kindred interest in the 
applications of science of which he set himself in this 
volume to give ап account, but he confines this to а 
friendly feeling for the subject, and does not trust 


In a Persian Ой 


It is sufficient 


Ав secretary of the 


himself to details. The book, as а whole, is more 


interesting a8 an account of the manner in which British 


traditions are being maintained in the particular area 
concerned by the Anglo-Persian Company. Тһе 
well-worn gibe of the unpatriotic that we only im- 
poverish the backward races we pretend to civilise 
is, Of course, a fancy of diseased minds. The present 
book puts on record something of the work which 
is being done in Persia on lines quite in keeping with 
what is certainly one of the Empire's róles among 
the nations, standing as we do foremost among those 


who have bettered the conditions of the less favoured 
peoples. 


One of the most difficult problems presented to 
engineers since the development of modern life led 
to the building up of large, but congested, communi- 


In these times of economic difficulties, it is refreshing 


to learn of efforts successfully made to achieve desired 
results in any field of industry. Shortage 
following the Great War led to the study of means by 
which this shortage might be overcome. Lord Aber. 
conway having ideas on the subject, with the assistance 
of the Rt. Hon. Sir J. Tudor Walters, P.C., and sup- 
ported by a considerable body of mine owners, шаи: 
gurated the Industrial Housing Association, Limited, 
for the purpose of constructing a large number of houses 
by co-operation one with the other. The activities of 
this body are described in a handsome volume, Т 

Building of Twelve Thousand Houses, published by 
Messrs. Ernest Benn, Limited, at 218. net, having one 
hundred full-page plates. 


of houses 


An introductory essay by 
Lord Aberconway states concisely the general principles 


of the scheme, and the nature of the provisions made to 


meet requirements of the occupiers. The pes 
principles of the undertaking are, perhaps, of chie 


interest to those engaged in general industries. The 
chapters dealing with  building-trade organisation, 


subsidies, and finance, for instance, will be donne 
to give a level-headed and convincing statement 0 


fundamentals governing the effort made. No profit, 


as such, was possible under the constitution of the 
Association, members of this body benefiting only Е 
an indirect manner by better housing 0! aep 
ployees. Apart from this, sound finance was ве“, де 
throughout, the futility of any attempt to over" of 
economic law being fully recognised. The пиеси, 
the scheme shows not only the possibility of ще t the 
action in getting work done оп а large petri 
possibility of getting it done in an entirely sat nsn 
manner. 18 it too much to hope that an еже E 
of the principle is possible, by which all those um a 
in an industry having common interests 

pull together for the common good ? 
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DEVELOPMENTS IN RIGID-AIRSHIP 
CONSTRUCTION.* 
By Lieut-Colonel V. C. Елснмоко. 


Іт is now well known that the rigid airships at present 
under construction in this country are considerably 


larger than any which have been built hitherto. The 
reasons for this must be looked for in the policy of air- 
ship development which is being followed, and they 
are not primarily the concern of the designer. Except 
for the earliest rigid airships constructed in England, the 
design of all these craft which have been built in any 
country has followed very closely the pattern evolved 
in Germany by the Zeppelin Company, after many 
years of painstaking effort and experience. All those 
sufficiently intimate with the subject will probably 
agree that the results which have been produced repre- 
sent а triumph of engineering efficiency, and it follows 
that interest must necessarily be very critical in the 
departures from this pattern which have been made 
in the design of the airship R.101, which is being con- 
structed by the Air Ministry at Cardington. 

During the war, the pressure put upon the designers 
in this country was very great. They were asked to 
produce results comparable, if not superior, to those 
produced in Germany after many years of experience. 
There was little or no time for research and the develop- 
ment of original ideas. It was inevitable that the 
British rigid airships followed the German ones very 


equilateral triangle in section of 30 in. side. 


and the wind tunnel experiments do not indicate that 
with the new forms these need be excessive, in fact, 
owing to the smooth flow of air over the tail, the reverse 
Now what are the chances of 


realising these obvious advantages in the full.sized 


is shown to be the case. 


airships ? 


It is found that these low resistance forms are 
more seriously affected ав regards drag (not stability) 
by excrescences and irregularities, than are the cruder 
forms. Particular care has had to be taken therefore 
over the design of the power cars, to avoid external 
bracing to the fins, and to avoid transverse ridges 
The estimated overall resistance 
coefficient of R.101 is 0-0123, as compared with 0:0198 
The actual full-scale 
determination of the resistance coefficient of R.33 
gave 0-0173, and it is by no means ап uncommon 
occurrence for the full-scale coefficient to be below the 
Doubt has been expressed in certain 


in the outer cover. 


similarly estimated for R.33. 


estimated one. 
quarters over the stability of these forms of low fineness 


ratio. As mentioned above, this is purely а question 
of sufficient fin and rudder area, and non-rigid airships 
having а fineness ratio less than 5 have flown quite 
successfully and have proved themselves stable. 

Figs. 1 and 2 show typical longitudinal and trans- 
verse views of the airship, and attention is drawn to 
the following special points of interest :— 


There are 15 main longitudinal girders, each an 
These 


With the large increase in capacity over previous 
airships, much greater stowage room is requi for 
fuel, ballast, passengers, &c., whereas the length of 
the ship has not increased greatly over previous air- 
ships. Considerable difficulty would be found there. 
fore in providing adequate stowage in & keel unless 
it was built very broad. It will be appreciated that 
by putting the stowage in the transverse frames, con- 
siderable latitude is possible in spreading the weights 
transversely across the bottom of the frames, and by 
this means obtaining & better balance between the 
weights and the lifting forces of the gasbags and shear 
wires. This of course tends to minimise transverse 
distortion. 

One further point regarding the longitudinale: A 
system of nets has been devised for containing the gas- 
bags which entirely prevents them laterally loading 
these gírders. At the same time it will be appre- 
ciated that with such a large airship, designed for a 
maximum speed of 80 miles an hour, the aerodynamic 
forces acting on the outer cover are considerable. It 
is estimated that a dynamic lift of at least 15 tons 
may be experienced by the airship at an angle of pitch 
of not more than 12 deg. This lift can, of course, only 
be transmitted to the hull by means of radial and tan- 
gential forces on the longitudinal girders. The design 
and testing of these members has had to take these 


forces into account. 
In addition to this there will be still further loads 


closely in pattern. Certain original ideas were success- 
fully worked out by the late Mr. C. I. R. Campbell, 
such as the keel-less ” airship and the improvements 
in R.38, which were subsequently copied by the 
Zeppelin Company in the ZR.3, which is now flying in 
America, At the time of his death, Mr. Campbell was 
working on the design of a 4,000,000 cub. ft. airship, 
which would undoubtedly have represented a con- 
siderable advance on previous construction had he 
been spared to complete it. The loss of the R.38 and 
her designer was a serious blow to the cause of airship 
development in this country. That was nearly seven 
years ago. The long interval has had its advantages. 
There has been time to carry extensive theoretical 
and practical research into such problems as aero- 
dynamics, structural detail, and mast mooring. With 
regard to research, it may unhesitatingly be said that 
this country is now at least as far advanced or even 
ahead of its now friendly rivals in Germany. The 
experience gained in building so many ships in that 
country is embodied in the very successful ships 
produced, especially since the war, and these have 
been open for the world to inspect and—it must be 
ungrudgingly added—to admire. 

Fig. 1 serves to illustrate the shape and size in 
Profile of R.101. The most important feature which 
will be evident is the comparatively small fineness 
ratio (5-5) of the former as compared with 8-15 for 
8.33. The reasons which govern а particular choice of 
shape are primarily aerodynamic ones, but limitations 
may be put upon the ideal choice by constructional 
and housing considerations. The ideal shape for a 
given volume is of-course one in which the drag is a 
minimum 80 as to obtain the highest possible speed 
with a given horse-power, and also the lateral forces 
аге à minimum in order to give the lowest possible 
aerodynamic loads in the structure. With regard to 
the latter point it will be obvious that а reduction in 
aerodynamic bending moments will follow a reduction 
in the length of the ship. The extensive wind-tunnel 
experiments which have been carried out in this country 
and in America, indicate very definitely the advantage 
to be gained from the low fineness ratio and the omission 
of the parallel body. Thus whilst the bare hull resist- 
4nce coefficient of R.33 in the wind tunnel is 0-010, that 
of the shape shown above for R.101 is only 0-007, 
Which represents little more than 2 per cent. of the 
Tesistance of a circular plate of the same diameter 
88 the maximum diameter of the form. The airship 
must have sufficient stability and controllability. This 
18 merely а question of sufficient fin and rudder areas, 
J ]ðVIyq) ЕЕ gee 
t * Paper read before the Institution of Naval Archi- 
ects, on Friday, March 30, 1928, Abridged. 


< 


AN 
SA 


are located entirely on the outside of the transverse 
frames. There аге 15 intermediate longitudinals 
whose function is merely to co-operate with the main 
girders in supporting the outer cover. Тһе cross- 
section of the hull is thus a polygon of 30 sides, the 
length of each side at the maximum diameter being 
approximately 133 ft., the corresponding figure for 
R.33 being about 10 ft. Thus, the increase in the un- 
supported span of the outer cover is not very great. 
It will be appreciated that the cover can never bulge 
sufficiently to touch any transverse members, and 
hence no transverse ridges are presented to the air 
flow in the surface of the ship. Such ridges were a 
well-known feature in past airships and accounted 
for a noticeable loss in speed. The intermediate 
girders are adjustably connected to the main hull, so 
that the cover can be re-tautened when slackness 
develops by forcing the girders outwards, and the 
expense and weight of re-doping is thus avoided. 

The airship has no keel, all the weights being stowed 
transversely in the main frames. The principal func- 
tion of the keel in past airships has been to distribute 
the various loads to the transverse frames. Аз а 
strength member to resist the main bending and shear- 
ing in the hull structure, the keel performs no purpose 
which could not be just as economically performed by 
distributing its weight amongst all the longitudinals. 
It introduces, moreover, uncertainties in the stressing 


calculations. 


put upon these girders if the internal pressure of the 
hull is not maintained equal to the surrounding static 
atmospheric pressure. The loss of the airship Shen- 
andoah emphasised—if any emphasis was necessary— 
the danger of the vertical currents which occur in 
thunderstorms. А rapid change of altitude will affect 
the internal pressure both in the gasbags and in the 
air space between them and the outer cover. Thus 
the control of the pressure in this air space when the 
airship is rapidly changing height is a very important 
matter. It is not possible to keep the pressure in this 
space exactly equal to the surrounding atmospheric 
pressure under all circumstances. A system of pres- 
sure control has been devised which keeps the depar- 
ture from this ideal to the lowest possible limits, but 
the loading caused on the longitudinal girders by such 
differences of pressure due to this cause as cannot be 
avoided, has been taken into account in the design 
of these members, on the basis of maximum vertical 
rate of rise of 4,000 ft. a minute. 

One of the most revolutionary features in the 
structural arrangement of R.101 is the design of the 
transverse frames (see Fig. 2). The conventional 
design for these frames in the past has consisted of a 
flat polygonal figure braced with radial and chordal 
wires. The principal loads which these frames have to 
sustain are :— 

(a) Lift and gravity loads. 

(6) Aerodynamic forces transmitted by the longi- 
tudinals. 

(c) Gas pressure on the transverse wiring. 

With regard to (a), in past airships the weights have 
been principally carried in а Кес! attached to the 
bottom of the frame, whereas the lifting forces from 
gasbags and shear wires were concentrated largely 
at the sides of the frames, so that there is a tendency 
to distort the frame into a vertical oval- or pear-shaped 
figure. The forces under heading (6) are inevitable 
with any type of transverse frame. By far the most 
predominating forces, however, are found under the 
heading (c), especially when one gasbag is deflated. 
The result of this is that either a good deal of super- 
fluous weight has to be carried in the structure of the 
transverse frame under normal flying conditions, in 
order to cover the somewhat exceptional condition of 
a deflated gasbag, or alternatively that a very low 
factor of safety must be adopted for the deflated gas- 
bag condition. The best published account of the 
strength of various rigid airships is probably that 
given by the American designers, Hunsaker, Burgess, 
and Truscott, in their paper, The Strength of Rigid 
Airships," contained in the Journal of the Royal 
Aeronautical Society for June, 1924. The following 
extract from this paper on the subject of the strength 


458 


ENGINEERING. 


[APRIL I3, 1928. 


of transverse frames is of interest: “ The factor of 
safety in the transverse frame in the deflated gasbag 
condition without any concentration of loads in the 
keel near the deflated gasbag is 1-21." It is shown 
in this paper that the transverse strength of the 
Shenandoah, to which the above applies, is no less 
comparatively than that of previous Zeppelin airships. 
This could hardly be accepted as a satisfactory state 
of affairs for a large airship designed for passenger 
carrying under severe weather conditions. us, соп- 
siderably more transverse strength appears to be 
desirable, and, linked up with the problem of providin 
this, is the fact that the transverse frames of R.101 are 
very much larger in diameter than those of all previous 


gw 

А further objection to the conventional Zeppelin 
type of frame is that it cannot be stressed accurately. 
The methods employed in the past have been based 


vertical if а centre-line power car is hung there, or can 
be moved out to the sides of the frame to balance а 
pair of power cars slung outboard. 

Although this type of bulkhead allows an axial dis- 
placement of the centre of buoyancy when the partially 
inflated ship is inclined at а large angle of pitch, yet 
this displacement varies progressively with the pitch 
from zero in such а way that there is always а positive 
righting moment. It avoids, therefore, the unpleasant 
phenomenon known as surging " which would occur 
in the case of an ordinary slack bulkhead. Such a 


g| bulkhead is definitely unstable at the mean position 
and for а slight pitch of the ship moves over suddenly 
to its extreme position. This will produce a disturbing 
moment until the pitch of the ship is such that the 
centre of buoyancy is again vertically over the centre 
of gravity. 
One effect in reduction in fineness ratio is to increase 


of greater span than those used hitherto. The booms of 
the Zeppelin girders employed in the past were of the 
well-known open channel section. These girders were 
remarkably efficient for the small loads they had to 
carry. It must be remembered that a considerable 
proportion of the weight of a girder is that involved in 
the cross bracing and its attachment to the booms. It 
has been appreciated for some considerable time that 
а boom composed of a closed section such as а tube, is 
more efficient than an open section of the channel 
type, but that special difficulties are involved in the 
attachment of the webs to tubular booms. This 

roblem has been eased to a certain extent by the 

трег loads which are now called for. Another bar 
to the development of the tubular girder has been the 
difficulty of manufacturing tubes having sufficiently 
high mechanical properties. Тће Air Ministry has 
had the valuable co-operation of Messrs. Boulton and 


on the consideration of the frame with radial wires 
only, the effect of the chord wires being dealt with by 
some doubtful approximations. The calculations have 
also been based on the assumption that the various 
members are freely jointed to one another, and it is 
not difficult to show that under the distortion which 
must inevitably occur, high local stresses may be 
caused in the case of fixed joints between girders of the 
depth which would be necessary іп such a large frame. 

R.101, an attempt has been made to develop & 
type of transverse frame and gasbag wiring for the 
main body of the ship which will overcome the objec- 
tions mentioned above. This is illustrated in Fig. 2. 
The single members of the conventional frame are 
replaced by пер triangular braced structures having 
the equivalent of a stiff-jointed polygon. This structure 
is made strong enough to resist all transverse forces 
without any transverse bracing whatsoever. It lends 
itself to more accurate stressing calculations than the 
conventional Zeppelin frame. The arrangement of 
wiring employed in conjunction with the R.101 frames 
is illustrated in Fig. 3. By means of this system all 
end pressures arising from any of the causes mentioned 
under (c) above, are transmitted into the longitudinals 
only and do not stress the transverse frames. It may 
be likened to а pair of parachutes placed back to back 
and sharing & common crown which becomes coplanar 
with the ring when there is no pressure difference. 
The edges of the parachutes consist of catenary chains 
to which the wires running over the surface of the bag 
are anchored. Тһе ends of these chains ате in turn 
anchored by bridles to the main joints. If the bags 
were inflated with air. no attachment between the bulk- 
head and its own ring would be required. Owing to 
the lift of the gas, attachments are necessary from the 
bulkhead to the lower half of the ring. The vertical 
resultant of the forces in these attachments transmits 
the lift of the gas within the parachute like ends of the 
bags. The lift thus applied to the lower portions of the 
rings is а considerable proportion of the total, +.е., about 
50 per cent. The remainder of the lift is transmitted 
to the frames through circumferential wires, whose 
tensions are tapped off by means of bridles attached 
to the joints in each main panel. When one bag is 
deflated the lift transmitted to the frame through the 
bulkhead is almost the same as when both bags are 
fully inflated. Тһе 50 per cent. of the lift which is 
transmitted to the bottom of the ring can be very 
nicely balanced against the gravity loads which are 
suspended there. Considerable adjustment is possible 
in the tensions of these lower wires; thus, for example, 
the main tension can be concentrated on the central 


frame. 
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the curvature of the longitudinal girders, and if these 
were made from straight members, severe discontinui- 


ties in the outline would occur at each transverse 

It is found that these girders can be made to 
conform to arcs of circles without departing from the 
theoretical contour by more than а few millimetres. 
Even with equally spaced gasbags it would not be 
possible to make all the longitudinals to а common 


коне standard. Another effect of the decreased 


neness ratio is that if all the transverse frames were 
equally spaced, the volume of each gasbag in the 
centre of the ship would represent an undue proportion 
of the total. It wil be seen, therefore, from the 
longitudinal view given in Fig. 1 that except for the 
special spacing at the ends of the ship the gasbags are 
made progressively longer as they pass from the centre 
of the ship towards the ends. 

The ship has no intermediate transverse frames. 
The function of these frames in past airships was 
connected with the support of the longitudinal girders 
апа with the particular form of shear wiring adopted. 
It is found more economical in R.101 to adopt а simple 
form of shear wiring and to make the longitudinal 
girders sufficiently strong without any intermediate 
support. 

The outstanding problem in the detailed design of 
the structure is that of providing much stronger girders 


Paul, Limited, of Norwich, who were developing 
such tubing for aeroplane work, and who have been 
responsible for the design and manufacture of a large 
portion of the girder work used in the hull of R.101. 
Tubes manufactured from steel and from Duralumin 
strip have been developed having cross-sections 88 
illustrated in Fig. 4. It is perhaps desirable to emphasize 
here that steel has only been employed in the place of 
duralumin where weight will obviously be saved. The 
weight of steel іп the complete structure amounts to 
roughly one-quarter of the total. The steel used in 
R.101 is of the rustless variety, having 8 composition 
approximately as follows :— 

Carbon, between 0-12 and 0-16 per cent. 

Silicon, not more than 0-50 per cent. 

Nickel, not more than | per cent. 

Chromium, not less than 12 per cent. _ 104 

In addition, the outer surface of the tubes is protecte 
with a pigmented cellulose lacquer. The Duralumin 
is protected by the anodic oxidation process, and s 
sive tests carried out under conditions of d : 
sea-water spray and fresh air have shown that | 
gives the metal remarkably effective protection against 
corrosion. | iar 
Where steel booms are used in the girders, the we E 

always made of Duralumin. Тһе question has the 
raised of the danger to be anticipated from * 
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These can be calculated by а system of successive | at the bottom half of the frame and the other 7j tons 


differential expansion between steel and Duralumin. It | 
approximations, and the test results agree remarkably | at the sides of the frame, when two adjacent gasbags 


can easily be shown that in à composite member of 
steel and Puralumin the stress per degree rise in tempera- | well with the calculations. The ends of all tubular, are fully inflated or when one is fully inflated and its 
booms are finished with sockets carrying forks whereby | neighbour is empty. When one or both of the two 
adjacent gasbags are not fully inflated the deficienc 


ture is given by :— 
— Ep. Кк. (Cp — Са) - 0.1375 | they may be bolted to the adjacent girder, or to the 
= 57778 K, +1 | Duralumin die stampings which form the joint elements. in lift has to be made up by the shear wires, whic 
apply their lifting components principally at the sides 


For steel = - r = - 
KE. K. +1 2.778 K, 4-1 
adn per Дыр С T т These die stampings form а very compact joint, and 
tons per 8d. іп. ре x : are а convenient manner of ensuring that the neutral|of the frame. It is estimated that with the ship 
Ев. Кл. (Ор — Cs) _, 0-1875 К, | axes of all the girders meeting at a given joint shall full of passengers but practically empty of fuel, at 
the end of a voyage, the state of inflation of the gasbags 


will be such as to give а concentrated lift at the bottom 


al |] sx ee s 
For duralumin К:.К,--1 2-778 К, + 1| pass through a common point, and that any loads 
of the frames of from 3 tons to 4 tons. The total weight 


suspended from the joints shallalso pass through the 


tons per sq. in. per degree C. 
Ep = modulus of elasticity for duralumin. same point, so that there is no offset loading at the 
Es = modulus of elasticity for steel. joints whatsoever. The joints employed in all past | which will not be locally balanced in this region may 
K Es. airships have consisted of a collection of gusset plates | therefore amount to approximately 5 tons. The empty 
pov Ep, which have been very complicated to manufacture | bay was tested with de total weight of 6 tons divided 
and which have given a very indefinite partition of | equally on the two bottommost jointe, and represented, 
therefore, both in magnitude and disposition а more 


Cp = coefficient of expansion of Duralumin. 
load at the joint. The type of joint described for 


Cs = coefficient of expansion of steel. 
z ratio of cross-sectional area of the steel to R 101 facilitates very rapid erection or replacement. 


K, 
that of the Duralumin. : А ) м 
MM : АП bracings &re provided with screwed terminals 
Limiting values of К, computed from the girders | so that the adjustment of their tension can be easily 
used in the ship are :— carried out, as can also the subsequent trueing-up of 
0.304 0.428 1.0 1-16 the hull structure should distortion develop with 
The maximum difference of temperature likely to be | Wear. | | 
experienced even in the tropics from the temperature| Very extensive tests on the new types of girders 
conditions under which the girders were manufactured, | һауе been carried out, a special machine having been 
is of the order of 30 deg. C. The stresses induced | built at the R.A.E. to accommodate the large longi- 
will therefore be :— tudinal girders. Approximately fifty examples of the | suspended on а wire 130 ft. long whose failing strength 
Tons per composite steel and Duralumin ridge struts for the|is 24 tons. 16 will be found that the extension of the 
square inch. | transverse frames have been tested in families to| wire under this load is approximately 4 in. 
For the steel .. 2.23 1-88 1-00 0.98 trace the effect of variation in gauge and also of varia-| А test was also carried out with the 6 tons divided 
For the Duralumin 0:68 0:81 1:09 1:14 tion in manufacturing accuracy. Similarly, about 
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serious condition of loading than is likely to be expe- 
rienced in practice. No abnormal strains were recorded 
in the ring girders. Тһе deflections are of interest. 

The topmost point of the frame dropped 1-2 in. and 
the bottonmost point 5-3 in.; the extension of the 
vertical diameter was thus 4:1 in. Remembering 
that the diameter of the frame is 130 ft., it will be 
appreciated that the ring structure is very stiff. For 
instance, let it be imagined that a 6-ton weight is 


joint up from the bottom to represent а case of power 
car loading. Under these circumstances the lengthening 
of the vertioal diameter was only 0:2 in. 

Another limiting case of ring loading is that in which 
the whole of the concentrated weight in the form of 
8 tons of fuel may become completely used up, whereas 
there is the full lift of 74 tons from the gasbags concen- 
trated on the bottom of the frame. This was герге- 
sented by the test described above, in which all weights 
were removed when the gasbag in the test bay was 
fully inflated. The deflections recorded under this 
test were an upward deflection at the top of 0:28 in. 
and at the bottom of 2-62 in., thus giving а diminution 
of the vertical diameter of 2:35 in. The strains 
recorded in the shear wires of the bay revealed two 
points of particular interest. The first was that, 
owing to their stiffness and continuity, the main 
longitudinals were found to resist a bout 25 per cent. to 
30 per cent. of the shear, thus relieving the shear wires 
of this load. Secondly, it was found that the distribu- 
tion of loads in the various shear wires did not follow 
strictly in accordance with the common stressing 
assumption of ‘‘ plane sections,” in spite of the rela- 
tively small distortions of the transverse frame recorded 
above. The effect was doubtless exaggerated by the 
fact that there was no second bay adjacent to the 
frame which was being loaded, but it was found that 
there was а tendency for the load in the shear wires 
to be above the calculated value in the region of the 
concentrated loads. In general] terms the effect of a 
concentrated load may be described as producing 8 
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It will be seen, therefore, that these temperature 
stresses represent an almost negligible proportion of 
the failing stresses of the materials. 

The principal members of the transverse frames 
are called upon to act merely as struts, and for these 
members the lipped tubes shown in Fig. 4 аге used, 
steel being employed in the ridge members and Duralu- 
min in the radial members. The webs are always of 
Duralumin. This form of strut is illustrated in Fig. 5. 
The webs are continuous and are punched from strip, 
the process of riveting them between the lips of the 
booms being a very simple one. 

The results of tests on this type of strut in comparison 
with the standard type of Zeppelin lattice girder are 
summarised in Fig. 6. This figure gives some idea of 
the relative efficiency of the different types of girders 
at various values for the slenderness ratio. The vertical 
ordinates represent failing load divided by weight per 
unit length. The specific effective compressive strength 
of а suitable steel is roughly 50 per cent. greater than 
that of Duralumin, the specific elasticities being about 
thesame. Hence the weight saving possible by the use 
of steel is enhanced at the lower values of slenderness 
ratio. This point will be apparent from Fig. 6, in 
which it will be seen that with the general choice of 
ratio which has been made, the efficiency of the new 
girders is considerably above that of the Zeppelin type 

ers, 

The booms of the main longitudinal girders consist 
of seamed tubes ав illustrated in Fig. 4. The girders 
ате cross-braced with struts and wires, the bracing 
struts being located on the booms by means of die- 
cast socketa, the socket being secured by а bolt which 
carries stirrups into which the bracing wires are 
cd This construction lends itself very readily 

the assembly of girders of different curvatures. 

TS of this type are capable of internal stressing 
calculations which enable the loads in their various 
ot o Ponente to be calculated for different conditions 
ot end and lateral loading. The girders аге cambered, 
ài has been explained above, and the ultimate strength 
epends on the ultimate deflections which occur. 


twenty-five all-Duralumin members used in the radial 
struts have been tested. Some of the results have 
been summarised in Fig. 6. А large number of tests 
have been made on the longitudinal girders under blister in the shell of the hull in its neighbourhood. 
combined end loading and lateral loading, and the | The tests described provided the data on which it 
results obtained have agreed very well with the calcu-| was possible to take account of these two secondary 
lations, which can be made both on the failing strength | effects in the final design of the hull framework. 
of these girders and on their ultimate deflections close| The writer is indebted to Mr. J. D. North, chief 
to failure. engineer of Messrs. Boulton and Paul, Mr. H. Roxbee 
Before the construction of the main hull framework | Cox, and Miss H. M. Lyon for assistance in preparing 
was commenced, a complete replica was built of а | some of the matter in this paper. 
centre bay of the ship, consisting of two transverse 
frames and the connecting longitudinals and shear 
wires. Special electrically recording strain gauges; THE PRODUCTION оғ PETROLEUM IN 1927.—According 
were developed with the co-operation of the Cambridge | 60 statistics issued recently by the Bureau of Mines of the 
Instrument Company, which enabled tho strains in| United States, that country was перове for 72:18 per 
the various members to be watched during the Progress | 1997, Russia, with 5.78 per cent., moved into second 
of the tests, all the girders having been previously place again for the first time since 1917. Venezuela was 
calibrated for strain during the girder tests referred | third, with 5-14 per cent.; Mexico fourth, with 6-13 per 
to above. One of the transverse frames was subjected | cent.; Persia fifth, with 2-94 per cent.; and Roumania 
to a large variety of loading tests before being assembled | sixth, with 2-08 per cent. The world production of 
into the bay, both in a horizontal and a vertical position. | Petroleum during 1927 is estimated to have been 1,252 


The complete bay was attached to the door of the | Million barrels. 
shed by means of a flexible end plate on each longi-| I. vxch or THE M.S. “ Етва”- The launch took place 
tudinal girder. The bay was allowed to project from | оп March 14 last, of the single-screw motor oil-tank vessel 
the door ав a cantilever without any other support | Elsa, which is being built for Messrs. Harry Borthen and 
than its fixing tothe door. Tests were carried out with Company, Norway, by Messrs. Barclay, Curle and Com. 
the bay empty of gas with loads slung from the bottom | pany, Limited, at their West yard, Scotstoun. She is 
of the ring remote from the door, thus shearing this | designed for the carriage of oil in bulk, the deadweight 
ring downwards with respect to the door. A gasbag ne about 5 аз i ahh н of 25 ft, 5 
was then inflated іп the bay and all weights removed o i with. одо Aus о 5 is 
so that the full upward shear caused by the lift of the 1 of framing, are реп, 400 ft.; breadth, 52 ft. 
gas came on the bay. No strains were anywhere|6 in.; and depth, 30 ft. 6 in. Sixteen main tanks and 
recorded in the transverse frames higher than the eight summer tanks are arranged for the cargo, which is 
calculated values. Тһе limiting conditions of loading | handled by two horizontal duplex steam-driven pumps ; 
on the largest frames are, roughly, as follows :— while sufficient oil fuel is provided in deep tanks forward, 

The maximum lift on & frame is approximately 


and in the double bottom under the engines, to give 

f 60 days’ sailing at full speed. А Barclay 

15 tons, balanced by 8 tons to 9 tons of concentrated | ^ Т8ПЕ6 0 y ПЕ Да Рае а ‚а; 

weights, plus the remainder of weights practically 3 ton, Airisas ЕНИ Vics! 
equally distributed round the periphery. It has been 


engine of 2,000 b.h.p., built at the firm's North British 

| | Е Engine Works, is being fitted as the propelling machinery. 
explained above that with the system of netting 
adopted, approximately 73 tons of lift is concentrated 


The auxiliaries are steam-driven, steam being supplied 
by two boilers both fitted to burn oil fuel. 


into two units of 3 tons each, and hung on the third 
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AUTOMATIC REGULATOR FOR YULCANISERS. 


CONSTRUCTED BY MESSRS. THE DRAYTON REGULATOR AND INSTRUMENT COMPANY, LIMITED, ENGINEERS, WEST DRAYTON. 
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AUTOMATIC REGULATOR FOR 
VULCANISERS. 


IN many industrial processes, the temperature must 
be varied gradually according to a predetermined cycle. 
А typical instance occurs in vuleanising, where а period 
of evenly-rising temperature, say, from 212 deg. F. 
to 285 deg. F., must be followed by a further period 
at which the higher temperature is maintained constant, 
the length of both periods being controlled according 
to the nature of the work. Ап output of uniform 
quality can only be obtained if the required conditions 
аге maintained within fairly close limits, and it will be 
evident that this will be & matter of considerable 
difficulty if the control is dependent on the vigilance 
of the operator. With these points in view, Messrs. 
The Drayten Regulator and Instrument Company, 
Limited, West Drayton, Middlesex, have devised an 
arrangement incorporating their standard  time- 
temperature regulator to render the control entirely 
automatic. 

The complete arrangement is shown in Fig. 1, above 
and a photograph of the regulator is reproduced in 
Fig. 2. Two separate thermostatic systems are 
incorporated, both being controlled by a common 
cam driven by clockwork. One thermostatic system 
regulates the steam supply to the vulcaniser, while 
the other ensures the removal of condensate. By 
adjustment of the cam, the relative temperature at 
which the two systems operate is not affected, so that 
whatever the actual vulcanising temperature is, the 
correct relationship of these temperatures to ensure the 
prompt removal of the condensate is maintained. 
When the vulcaniser is first started up, both the steam 
inlet and the condensate valve remain open until all 
air 18 expelled. At the end of the period for which the 
regulator is set, a blow-off valve is operated, allowing 
all steam to escape from the vulcaniser, and an electric- 
bell contact is made to notify the operator that the 
vulcanisation is complete. 

In dealing with the method of operation, it will be 
sufficient to describe the control for the steam valve, 
as that for the condensate valve is practically similar. 
Compressed air is admitted to the horizontal pipe, visible 
in Figs. 1 and 2 above the base-board. Branches from 
this pipe are taken to the steam-control, condensate, and 
blow-off valves, the branch for the steam-control valve 
being shown in Fig. 3. It will be seen that the air, after 
passing through an adjustable needle valve, can either 
escape to the atmosphere through a by-pass valve or 
pass on to the steam-control valve. The latter is of 
the spring-loaded diaphragm type, and the pressure 
on the diaphragm, regulating the degree of open- 
ing, will depend on the proportion of the air supply 
escaping through the by-pass valve. The opening of 
the latter is varied by three different mechanisms. It 
will be seen from Fig. 3 that the valve is simply a small 


orifice controlled by a pad on the arm of a bell-crank 
lever A. The horizontal arm of this lever is held up 


Fic. 2. 


the opposite end of the lever C and opening the by-pass 
valve. The whole of the flexible strip having passed 
under the pin on the extension E, the pin rests on the 
surface of the cam until such times as it is thrown off 
by a rider G, which can be adjusted to give any desired 
period at constant temperature. When the pin is 
thrown off the surface of the cam, а weight on the lever С 
causes the left-hand end to fall and the right-hand end 
rises. The by-pass valve is thus closed and the full 
air pressure is thus transmitted to the steam-control 
valve, cutting off the steam supply to the vulcaniser. 

Turning next to the means for ensuring uniformity 
of temperature, it will be seen from Fig. 1 that there is 
а steam-control bulb inside the vulcaniser. The bulb 
is filled with а volatile liquid, and is connected by 8 
flexible capillary tube to the diaphragm box F in 
Fig. 3. Any increase in vapour pressure with rising 
temperature causes the diaphragm to deflect, and it 
will be evident that this haa the effect of moving the 
pad on the lever A nearer to the by-pass jet, thus 
tending to shut off steam and lower the temperature. 
When a certain temperature is reached, а balance will 
Бе set up between the air escaping through the by-pass . 
valve and that passing the needle valve. The tem- 
perature at which the by-pass valve is closed is deter- 
mined by the distance of the extension E from the 
cam centre, and as this distance is increased during 
the rising period, the temperature is gradually raised. 
At the end of the rising period, the distance remains 
constant, and the exact temperature required is thus 
maintained during the holding period. mn" 

The arrangement of the condensate valve is similar 
to that described, and can be followed without difficulty 
from the figures. In this case, the diaphragm box 18 
connected to & control bulb in & condensate pani 
as shown in Fig. 1. The temperature in this chamber 
will fall as the condensate accumulates, and, 80 à 
certain point, the condensate valve will be opened an 
the accumulated water allowed to run off to тиа : 

The diagram reproduced in Fig. 3 does not С 
the arrangements for operating the blow-off và à 
and completing the electrical circuit for d 
warning when the vulcanising operation 18 comp fou 
These arrangements can, however, be юв tds 
Figs. 1 and 2, from which it will be seen em n 
blow-off by-pass valve is closed by a pad on the 8! 
of a lever mounted above the lever С. The arm diim: 
the pad in reality forms part of the lever À We C 
Fig. 3, 80 that when the left-hand arm of the le D 
falls, due to the action of the trip on the e 
the blow-off by-pass valve is opened. of 
the pressure above the diaphragm in Е ра 
valve, and Ше latter is opened. The electrica! с n 
for the warning bell is made by a lever 8880С18 thod of 
the condensate valve control, and the өү коп 
operation can be followed without difficulty 
Figs. 1 and 2. 
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by an adjustable pin bearing on a lever B, one end of 
which rests on а diaphragm box F, while the other is 
pivoted on the end of а lever C, the latter being itself 
pivoted on a fixed point. The left-hand arm of the 
lever C carries an extension E mounted on a vertical 
pivot, and provided with а pin bearing on the timing 
cam. Finally, the diaphragm box F is carried in а 
fork formed on the horizontal arm of the bell- crank 
lever D, the vertical arm bearing against а cam. This 
cam is mounted on a shaft which can be adjusted by 
hand to regulate the actual temperature at which the 
control operates, the setting being indicated on a dial. 

Dealing first with the automatic time control, it will 
be seen that the main cam is formed with a rising 
portion made from flexible strip, so that the rate of 
increase can be regulated by locking the loose end of 
the strip nearer to, or farther from, the cam centre. 
The cam is driven at à constant speed by clockwork, 
and it will be clear that, as the rising portion passes 
beneath the pin, the latter is gradually lifted, depressing 
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EXPERIMENTS ON THE PROPULSION | pression spring (S,), 
x |in the same manner, | 
strip as the torque. Initial compression could also ђе | pulsive efficiency is the ratio of the effective horse- 


given to spring (S,) by the micrometer head (№,). 


OF A SINGLE-SCREW SHIP MODEL. 


By G. S. BAKER and J. L. Кект. 

WHEN the details of the stern frame and rudder are 
under consideration during the design of a single-screw 
steamer, the naval architect occasionally feels the need 
for guidance in deciding the shape of the screw aper- 
ture and the amount of clearance to be allowed between 
propeller blades and stern frame. The propulsive 
efficiency of an otherwise well-designed ship may be 
adversely affected by too much weight being given to 
the practical difficulties of construction and cost of 
stern frame and rudder-post at the expense of good 
design. А number of experimenta on the efficiency of 
a self-propelled model of an ordinary type of single- 
screw cargo vessel have been made at the William 
Froude National Tank, with the object of investigating 
the effect on the efficiency of propulsion of a ship when 
the propeller aperture is partially or wholly closed. In 


Fig. j, METHOD OF PROPELLING MODEL АМО 
MEASURING TORQUE AND THRUST ON 
PROPELLER. 
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Zig. 7. ELEVATION OF STERN FRAME, 
SHOWING FINS AND RUDDER. 
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addition, propulsion experiments were made with and 
Without an ordinary plate rudder fixed in position on 
the rudder-post. 
тебен of Apparatus Used.—A diagrammatic 
у 18 given in Fig. 1 of the method employed to 
во А the model and to record its speed, together 
ми the torque on the propeller shaft and the thrust 
к revolutions of the screw. А half horse-power 
0 URGE (M) rotated the transmission dynamo- 
© 5 1 ) through gear wheels (С). The driven shaft 
hd ynamometer was connected through a special 
р of roller clutch (C) to the thrust meter (T), which 
Sd mm connected to the propeller (P) by the tail 
irse When torque was applied to the rotating 
эы = movement of the free mitre wheels of the dyna- 
аа (D) was communicated through levers to the 
id Pression spring (S,), whose movement was magnified 
| N by a small pen on a moving paper strip. 
Bus 5 of any desired amount could be 
Tom e spring (S,) by the micrometer head (Ni). 
E alight the propeller thrust, the shaft was permitted 
| limiter tudinal movement, Из maximum travel 
le ted to + f in. By means of a double thrust 
ming, this movement was communicated to the com- 


* 
aper read before the Institution of Naval Archi- 
tects, on Е riday, March 30, 1928. as 


The ship model used in these experiments represented 

on а scale of 1/24:4 a cargo steamer of good average a 

form, with the following principal dimensions :— | had no effect upon the revolutions. 

Length, B.P., 400 ft.; breadth, 57 ft.; draught, only of the aperture was closed, the revolutions were 

27 ft.; load displacement, 13,350 tons; block coeffi. | practically the same as with а fully open aperture, 

cient, 0-76; trim, level. Тһе model had an ordinary | the addition of а rudder in these circumstances dimin- 
ished the revolutions about 14 per cent. at the higher 


and its compression was magnified | described above are shown in Table I, which gives the 
and recorded on the ваше paper | propulsive efficiencies obtained by the teste. The рго- 


power of the naked model to the delivered horse-power. 
In order to obtain а high degree of constancy in| That is, the ratio of the power required to tow the 


friction, the usual type of stuffing-box fitted to stern| naked model to the power delivered on the shaft at 
tubes was replaced by an oil seal (О). Plain journal the propeller in order to propel the model at the same 


bearings (BB) carried the propeller shaft and fitted the | speed. 


Table II gives the equivalent ship propeller 
? in. A ''make-|revolutions obtained from the model screw experiment 


stern tube with an accuracy of —— 

ard break revolution 5 operating a pen eleo- values at the point of self-propulsion of the model 

trically, together with pens recording half-second time without correction of any kind. | 

intervals and 20 ft. distances, all marking оп the same Discussion of Results.—Tables I and II illustrate 

paper strip, completed the apparatus. the following facts:—The revolutions of the screw 
were diminished by about 3 per cent. at all the speeds 


Model Dimensions and Method of Experiment.— 
tried when the aperture aft of the screw was closed; 
the addition of a plate rudder under these circumstances 


When the fore side 
but 


mercantile stern of ellipti ttern, and fitted wit я 
5 VV 1 eds, and left them unaltered at low speeds. With 


а metal] stern frame апа rudder-post to which could be : 
attached an ordinary plate rudder. The shape of the| the aperture completely closed the revolutions were 
screw aperture are shown in Fig. 2. diminished at all speeds, although not to the same 


TABLE I.—PnoPruLsivE EFFICIENCIES REQUIRED FOR SELF-PROPULSION оғ MODEL. 


Aperture. Aperture. | 


Forward After 
Side. Side. 
f Open Closed 0-835 0-79 0-760 0-72 0-715 0-690 
With With Closed Closed 0:77 0-740 0.720 0-700 0-690 0:670 
rudder | stern Closed Open 0.695 | 0-670 | 0-66 0-650 | 0-645 | 0-635 
rame 
and Open Closed 0.835 0.79 0-765 0.735 0-715 0-680 
rudder- Closed Closed 0.7255 0.725 0-705 0-690 0.670 0-640 
post Closed Open 0-690 0-665 0-655 0-640 0-610 0-570 
Without 
rudder Without 
stern frame | 
and rudder- 
post Open Open 0.780 | 0.725 | 0-690 | 0-670 | 0-650 | 0-605 
E.H.P. 
Propulsive efficiency = DEP. 
E.H.P. E Tow-rope horse-power of naked model 
D.H.P. Horse-power delivered to screw to self-propel the model 
TABLE II.—REVOLUTIONS PER MINUTE ОҒ SHIP PROPELLER AT DIFFERENT SPEEDS. 
Speed In knots Р 45 x ee T€ ei - 8. 9. 10. 11. 12 13 
Aperture. Aperture. 
Forward After 
Side. Side. 
Open Closed 44.0 49.7 55-4 66-8 78-1 
With With Closed Closed 44:4 50-1 55.9 61.7 67-5 73-3 
rudder stern Closed Open 45.6 51-4 56.9 62-5 68.0 74-4 
trame 
and Open Closed 44:0 49.7 55.4 1 66-8 78-1 
гиддег- Closed Closed 44-8 50.6 56.4 62.2 68.0 73.9 
post Closed Open 45-6 51:4 57.2 :0 68-8 75.6 
Without 
rudder Without 
stern 
frame or 
rudder-post Open Open 45.1 51.3 57-3 63.3 69.3 75:7 


Ship propeller revolutions = Recorded model revolutions 


ship 
А Seale mode! 
The model was propelled by a single four-bladed | extent as when the aperture was closed aft of the 


screw of the following corresponding dimensions :— | screw only. 
Diameter, 19 ft. 5 in.; pitch, 19 ft. 6 in.; blade area The propulsive efficiency of the model was greatest 
132 sq. ft.; number of blades, 4; outline of blades, | at all speeds tried when the aperture was closed aft 


elliptical ; shape of back of blade section, circular arc ; | of the propeller and open forward. It was least at all 
rake aft at tips, 2 ft. 1 in. but the highest speed when the aperture was closed 

Two flat metal plates were fitted to the stern frame | forward and open aft of the screw, and with the aperture 
in such a manner that the space left in the screw | completely closed the propulsive efficiency lay between 
aperture, when the propeller was in place, was almost | these two extremes. The addition of the rudder im- 
completely closed. These plates (which were detach- | proved the efficiency slightly at the low speeds, and to 
able) were of the same thickness as the body-post and | а greater extent at Ше higher speeds. The extent 
rudder-post, and formed a continuation or extension | of the gain in propulsive efficiency obtained by closing 
on the middle line plane. They were chamfered to а | the aperture aft of the screw over that when the aper- 
fine edge towards the screw and are shown іп Fig. 2. | ture was wholly open can be illustrated by the fact 
The model was fitted with a stern frame and rudder- | that from 7 to 11 per cent. less power was required 
post of usual type, and experiments were made with|to drive the model іп the former case than in the 


the model propelling itself at speeds covering a range | latter. 
Conclusions.—These results indicate that (1) a fin 


of 8 to 13 knots for the ship. During each experiment 
the torque on the shaft, the thrust and revolutions | fitted to the stern frame forward of the screw is dis- 


of the screw, and the speed of the model were auto- | advantageous, although a slightly better result than 
matically recorded. By means of the plates described | that given in the paper might have been obtained if 
above, the aperture was (а) closed forward of the screw | the extra length of after-body given by the fin plate 
and left open aft the screw; (b) closed forward of the | had been used to ease the after-water lines near the 
screw and closed aft of the screw ; (c) left open forward | top of the aperture—provided this were done with a 
of the screw and closed aft of the screw. The model | really good tapered finish, and not with the usual 
was tested in each of these conditions. It was then | post-ending having a blunt half-siding of 4 or 5 in. 
fitted with a plate rudder of ordinary type and experi- | (2) Fitting a fin plate on the fore side of the rudder- 
ments under conditions (a), (6), and (c) were repeated, | post was a distinct advantage. To obtain the full 
with the rudder in a fixed fore and aft position. One | benefit from it this fin must be fitted close up to Ше 


other set of experiments was made with rudder, stern | after edges of the propeller blades. The rudder itself 
frame, and rudder-post removed, so that the model was has the same action as this fin plate, but is too far 


then in the condition under which model propeller|from the screw for it to be very effective. Other 
tests made with the fin having & clearance of about 


tests are usually made. | 
Results.—The differences in power required to drive | 6 іп. from the propeller blades have shown improve- 
the model under the different conditions of experiment | ments of about two-thirds that given in the paper. 


— 
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post as shown in Fig. 2, but if this is done by the addi- 
tion of vertical plates they should be fitted flush with 
the rudder-post and be tapered or rounded at their 
forward edges. In addition, the finished fin should 
be rigid and of solid construction, firmly attached to 
the rudder-post and hull in order to avoid all possi- 
bility of vibration. 

Although no steering experiments were made on 
this model, other experiments, made on similar models 
and described elsewhere, indicate that the turning 
moment on the ship is increased by the addition of a 
fin to the rudder-post and the torque on the rudder 
Stock unaltered. In the same way & small but definite 
gain in steering efficiency is obtained by closing up all 
the gaps between the rudder-post and rudder stock, 
and the best propulsive and steering conditions would 
be obtained if this were done in conjunction with a 
closed aperture aft of the screw. 

The experiments themselves do not demonstrate the 
reason for the improved or lower efficiency with the 
aperture blocked. Observations of the appearance of 
the "race" can be very misleading; but it was 
noticed that when the aperture was closed the race was 
central, and immediately after the removal of the 
after-aperture plate it moved to one side a little. Ono 
other certainty can be stated, viz., that the surface of 
the fin being fore and aft cannot accept any thrust ; 
in other words, there is no thrust return obtained from 
the action of the “ whirling ” race on these fins. 

À number of minor facts have appeared in the course 
of our work on propeller theory and tests, and the 
authors venture to put forward the following opinion 
as one which at least explains these facts, and does 
not contradict any others known. There is whirling 
in the propeller race, and this is most emphatic on the 
centre line. The whirl must tend to develop within 
the screw, but the after fin does not allow it to develop 
to the same extent as before, and compels the water 
to move fore and aft. "There is, consequently, better 
conservation of fore and aft momentum, and less loss 
in whirling or spiral motion. Above the propeller 
r&ce, there are eddies with horizontal and vertical 
cores, and considerable cross-flow from one side of the 
ship to the other. This cannot take place to the same 
extent with the fin in the aperture, and the flow in 
this region becomes more stable, and consequently 
less wasteful. This opinion being accepted, it follows 
that the fin may take any form as long as it performs 


the function of а fin without involving any extra 
resistance. 


PRoPELLER BLADE SECTIONS WITH AEROFOIL SHAPES, 
WORKING AT Нтон SLIPS. 


In the paper read in February, 1927, before the 
North-East Coast Institution of Engineers and Ship- 
builders,* it was stated that propellers having the 


TABLE III.—Comparison of Results with Model Propellers 
and АК. 
— 2. — A—I—U Pͤ 


Е Quasl-propulsive Efficlency.| Revolutions per Minute. 


Knots. | screw v. | Screw AK. | Screw V. | Screw AK. 
8 0-780 0-83 45-1 43-7 
9 0.725 0-76 51:3 49-6 
10 0-690 0-725 57-8 55-3 
11 0-670 0-72 63.3 61-1 
12 0-650 0.70 68-3 67-0 
13 0-600 0-65 75-7 74.4 


backs of the blades of aerofoil sections, gave better 
results than those with plain circular back sections 
under certain slip and thrust conditions. Resulta 


obtained with blades in ап air channel suggest that at 
high slips an aerofoil shape would have no advantage, 
апа might Бе disadvantageous. Although the nominal 
slip on this hull is quite low, the actual one, taking 
the wake into account, is fairly high. In order to 
decide the relative merits of the two forms of pro- 
pellers, & new screw (AK) was made of precisely the 
same dimensions and similar blade outline to that used 
in the experiments described in this paper (V), with the 
exception that the blade sections were of approved 
aerofoil shape instead of circular ares. А series of 
experiments have been made with this propeller 
(AK) fitted to the same ship model described above, 
with an open aperture, and a comparison of the results 
obtained with these screws is given in Table III. 
These results show в fairly steady gain for screw 
AK, accompanied by slightly lower revolutions. Both 
screws show the same falling off of efficiency at high 
speeds when the turbulence is greater. The tests at 
different speeds represent nearly the same nominal 
slip conditions, and other results obtained suggest that 
at higher slips the aerofoi! screw would lose its advantage. 
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The gain in efficiency is somewhat greater than was only be described as most excessive may be encountered. 
expected from previous experience; but the model | Figs. 7, 8 and 9 show the magnitude of the gas pressures 
was а good tank form, and presumably the conditions 


that may obtain behind the piston rings, thereby 
were such that the aerofoil propeller could show to causing heavy pressure between the rings and the 
fullest advantage. Further experiment data with liner. Sundry attempts to cure this have been tried 


these two screws under very different conditions аге | ав illustrated, and the investigation is still being 
given in Mr. Sprague's paper. pursued. In naval practice, the number of piston 


rings ranges from about five to six ав а rule, and 
&n experiment based on the above-mentioned tests 
showed that it may not be wise to reduce the number 
provided unduly. Whilst it would appear that three 
or even two rings are ample for gas tightness, an undue 
reduction of piston-ring surface tends to prevent the 
escape of heat from the piston to the water-jackets, 
and piston seizures may be expected. 

Extensive wear on cylinder liners has been caused in 
the Datic engine, due to the piston lying sideways over 
the exhaust ports, due partly to the pressure of the 
scavenge air, 6 Ib. to 8 lb. per square inch in some of 
the tests, exerting an unbalanced side-pressure on the 
piston, together with another unbalanced side-pressure 


Fig.5. 


EXPERIMENTAL DIESEL ENGINES.* 
By Engineer-Captain A. Turner, В.М. 
(Concluded from page 427.) 


BEFORE leaving the question of mechanical efficiency 
it may be advisable to remark on the power required 
to drive the blast-air compressor. Calibrations of 
small air compressors show that it is not sufficient to 
assume in the design calculations that а certain 
quantity of air at atmospheric pressure requires а 
given horse-power to compress it to a given pressure 
as the efficiency of а compressor may vary consider- 
ably аз the speed of revolution increases. To pump 
100 cub. ft. of free air per minute to а pressure of 1,000 
Ib. per square inch іп a particular compressor required 
44 brake horse-power at 250 r.p.m., 50 at 320 r.p.m., 
63 at 360 r.p.m., and 65 at 400 r.p.m. These powers, 
moreover, must be increased in the event of the com- 
pressor not delivering such quantities as а result of 
leakage through glands. It follows, therefore, in the 
absence of precise information with regard to the air 
compressor proposed for use on an engine that it is 
possible to be 50 per cent. wrong in the estimate of 
power required if а low-speed air compressor be used 
for high-speed work. Such an error would entail 
encroachment on the available margin of power allowed 
in the cylinders in order to compensate for the com- 
Pie a sell h h D-CYLINDER DIAMETER 

There is another aspect, however, to the question Е . 
of speeding up such gn or increasing their N-SPEED OF REVOLUTION. 
size, or both, and that is the natural falling off: (678-С) мов 
in efficiency (apart from mechanical efficiency pure 
and simple) due to the general effect of size and | Fig. C. ЕХ.15. DATIC ENGINE. 
speed. Тһе general characteristics of the efficiency . CURVES OF MECHANICAL 
curve of these reciprocating engines would appear to be EFFICIENCY PLOTTED AGAINST MIR 
of the nature of that depicted in Fig. 5, as the power 
required to drive the blowers must increase at an 80 
appreciably greater rate than that developed in the 
main cylinder as the sizes and speeds of revolution 
increase. It may be unwise, therefore, to assume that ўт 
because certain high overall efficiencies сап be obtained 
in small engines that they can necessarily be obtained * 
in large sizes, and any comparison between largo 0 
engines of slow speed, or high speed and small engines 
with high or slow speed, should be made with the 
greatest care in this respect. Experiments appear to 
bear this out, and Fig. 6 shows the general character of 
the performance of the Datic engine, which is under- 
going extensive alteration. Although it is expected 
that the results will be improved upon materially, it is 
nevertheless probable that the general character of 
the efficiency curves will remain unaltered. 

The question naturally arises, therefore, as to whether 
it is better to have a small number of large cylinders 
for a given power, or a large number of small cylinders. 
The engine-builders of the Mercantile Navy as a general 
rule favour the former practice, and the aircraft 
engineers the latter. As regard durability, the Digit 
engine was stripped to the bedplate, and the wear of 
the main working parts was found to be practically nil. 
The large heavy engines must, of necessity, 
bearers underneath them, the light, fast-running 
engines would not require this additional weight. One 
objection to large engines is that even at an establish- 
ment like the Laboratory, where there is plenty of 
floor-space, it becomes difficult at times to find room 
for all the large pistons, rods, liners, cylinder heads, 
valve gears, &c., whenever it becomes necessary to 
dismantle the engine—this aspect would require 
special consideration if such large cylinders were con- 
sidered for use in the relatively contined spaces of a 
warship. 

It will be seen from the tables that high compressions 
have been employed at times—rising from 430 1b. per 
square inch to 600 Ib. per square inch in the case of 
the Digit engine—and rather higher in the Datic engine 
when it was doing its best, compressions of 700 lb. 
per square inch having been encountered in some of 
the preliminary tests. | 
The effect оп the cylinder liner wear has not been at 
all marked—the wear of the four-stroke cylinder liners 
being of the order of one-thousandth of an inch on the 
diameter per 1,000 hours running—remembering that 
& considerable proportion of the running is under 
severe and even unsatisfactory conditions at times. 
It cannot, however, be emphasised too strongly that, 
if the combustion conditions are not reasonably good, 
the Laboratory experiences show that wear which can 


* Paper read before the Institution of Naval 
on Thursday, March 29, 1928. Abridged. 
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The full lines show results from G trial repeated т 
engine was fitted with new liner, pistons and scavenge 


ipes. The dotted lines show the resulte of the original 
trial. 


caused by heavy gas release pressures if the working 
conditions are not good. Ап examination of & large 
number of indicator cards shows that the ла 
pressure at the instant the exhaust port opens is 5 : 
to 10 lb. per square inch in excess of half the 1 115 
indicated pressure. This wear, to which some e i 
piston difficulties have been attributed, has is 
minimised, but in order to remove the probable ES 
of it a new cylinder is under construction, whic! де n 
provide a symmetrical arrangement of ports, pls um 
&c., and it is anticipated that a considerable 1 ah 
ment in the performance will be PER both in ths 
regard and in respect to scavenging & 80. | M 
Experiments a pte that in such engines itis mpe 
that the scavenge and supercharge air in the air 117 
be concentrated in a large volume in 01080 а 
to the air ports, in order to avoid the air having ои fot 
unnecessary distances in the brief period Уш < i 
the scavenging process. Fig. 11 and Fig. 128 деи 
general effect these receivers and adjustments to an 
ports had on the general performance of a d 10 
The distortion of the parts of the engine subjec са 
heat has interfered seriously with the progres 
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several experiments, and although efficient water 
cooling may have been 55 the need for all 

ав symmetrical in form as 
possible is a pressing one always. In one instance a 
liner distorted eccentrically, causing the cylinder to be 


parts subjected to heat to 


Fig. та. 
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ged also, necessitating its re-boring and the pro- 
915 и ри of greater diameter than that of the 
s Tegards the injection of fuel, no material advance 
н n made on the methods described in the previous 
di рега, the bulk of the work having tended towards the 
ds ent of better Scavenging of the cylinders at 
fo da e The general effects of bad scavenging are 
air in th FV, the retention of а proportion of foul 
retard tre resh air charge under compression is to 

he rate of ignition of the fuel as it enters the 
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cylinder—causing after-burning during the expansion 
stroke. Secondly, this after-burning of the fuel durin 

the expansion stroke which, in addition to being bad 
from a thermodynamic aspect, causes the release 
pressure when the exhaust valve is opened, or port 
uncovered, as the case may be, to 
be higher than intended, whilst at 
the same time the exhaust tempera- 
ture is also higher than it need be. 
Thirdly, the higher pressure and tem- 
perature at release causes more delay 
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to come upon the engine with some suddenness—the 
collapse of the engine’s performance being rather abrupt 
the wear of the cylinder liner may be excessive. | 

The subject of scavenging cannot be left without 
inviting attention to the shape of the toes of the indi- 
cator diagrams of the Digit engine. In all cases the toe 
is undercut, there being loss due to the work done by 
the piston in expelling the exhaust gases through the 
single exhaust valve. This loss may be as much as 
30 h.p., the pressure falling from the order of 70 lb. 
per square inch at the commencement of the scavenging 
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in the rate at which the gases escape from the cylinder, 
80 that by the time the air valve opens, or the porta 
are uncovered, the internal cylinder pressure may not 
have expanded down to a pressure sufficiently low in 
order to avoid interference with the ingress of fresh air 
from the scavenge pump. Fourthly, this delay of the 
ingress of fresh air interferes with the scavenging process 
by raising the pressure necessary to force it into the 
cylinder, with the result that the compression charge 
is not only а mixture of fresh air and foul, but is unduly 
heated as well. Under these conditions, which appear 
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operation, averaging 8 lb. or so over the whole stroke, 
the piston having advanced about one-quarter of the 
stroke before the exhaust gases release to a pressure 
approaching that of the atmosphere. In the two-stroke 
engines, the area for the release of the gases can be 
enlarged considerably, and the rate at which the дав 
pressures fall to atmospheric pressure is much more 
rapid, but the fraction of the piston stroke occupied 
by this scavenging operation is relatively quite small. 
In the case of the four-stroke engines, the scavenging 
processes are positive at all speeds, and the processes 
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of combustion are not interfered with in any respect 
that is vital, although the loss in power involves a loss 
in overall efficiency. With two-stroke engines any 
defect in the scavenging process causes interference 
which is vital to the combustion processes, leading 
eventually to this collapse in performance from which 
the other type is relatively immune. 

It is not wished in this paper to draw any compari- 
son between the different types, except in во far as they 
are represented by the experimental engines at the 
Laboratory, but it may be observed how much more 
readily the combustion processes are carried out in the 
four-stroke engines than in the two-stroke engines— 
even the Doxford engine, which give the higher mean 
pressure of the latter, having an inherent tendency to 
detonate which may point to the degree of scavenging 
being inferior to that of the four-stroke engines. It 
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between the water shield and cover are such that not 
only are y watertight, but that they are likely to 
remain so for prolonged periods. Piston rods of 
double-acting engines of nickel steel have so far behaved 
satisfactorily. The piston-rod packing, which is water- 
cooled, consists of cast-iron rings so fitted to the 
rod that they may slide freely along it under the 
pressure of two fingers only, the result being a looking- 
glass polish on the steel. Lack of freedom for side 
movement has led to the firing-up and bending of one 
of the early rods, but with the rod trued up—it subse- 
quently bent again—the packing behaved quite satis- 
factorily, although running trials with the rod bent. 
The burning of a piston-rod, caused some concern 
at one time, but on investigation it was clearly trace- 
able to a crack in one of the pistons allowing the piston 
cooling oil to impinge on the surface of the rod, where 
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may not be so, however, as two fuel valves are fitted 
а: the shape of the combustion chambers is radically 
different. On the other hand, when the air supply is 
supplemented by supercharging, the compression 
necessarily rises as the supercharge air pressure is 
raised, the result being а combustion of unusual 
amoothness. As further experiments are in train with 
a view to improving the scavenging processes, it may 
be necessary to modify these views as additional 
experience is gained. 

The thermo-mechanical difficulties have been serious 
at times, the overheating of the pistons in the two- 
stroke engines of several types tried being the most 
troublesome. Whereas in the four-stroke engines 
pistons of aluminium alloy have been in use for many 
years now, doing all that has been asked of them, 
piston heads of aluminium alloy have not been satis- 
factory in either of the two-stroke engines on account 
of burning away or cracking. Cast iron also has failed 
for similar reasons, and the only piston heads which 
have shown signs of promise in the two-stroke engine 
are those with thin crowns of forged steel of an expen- 
sive character, in which every care has been taken to 
ensure that all portions of the crowns are equally well 
cooled as far as possible. Cylinder liners with ports 
cut in them appear to be liable to cracking adjacent to 
the ports, which, whilst not at present of а serious 
nature, cause doubts as to the length of their working 
life when compared with that of the simple four- 
stroke liners. Exhaust valves of alloy steels have 
been tried with a view to dispensing with the internal 
water-cooling arrangements in the valve heads and 
stems, and various degrees of success have been obtained 
— two curious features showing up on test. There is 
little room for doubt that these valves distort under 
heat—seating properly on their seats under working 
conditions, but having a tendency to warp when cold, 
and it is ible that this warping may be due to some 
local chilling effect of the cold air on stopping the 
engine, but this is mere conjecture at present. Another 
peculiarity—unavoidable perhaps—is the effect of the 
expansion of the long valve spindle, which may be 3 ft. 
long or so, on the roller clearances on the exhaust 
cams. Naturally these have to be increased over and 
beyond the clearances found to be desirable with the 
water-cooled valves, and the result is a tendency to 
noise at low powers. Large valves of this type appear 
to require some little time, five minutes or so, to reach 
their working temperature, since occasionally they are 
erratic on starting the engine. 

Cracking of cylinder heads has ceased to be the bogey 
it was in the early days of the Diesel engine, and success 
has been obtained mainly by meticulous care in the 
design of the castings, and the strictest attention to 
ensure that all parts are well cooled. Perhaps one of 
the most fruitful causes of breakages іп fast-running 
engines is the presence of cooling water in the cylinder, 
. and care must be taken to ensure that all joints 
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its combustion under uncontrollable conditions led 
to а violent attack on the structure of the nickel steel 
which attack was attributed by the metallurgist, who 
reconstructed the crime experimentally, to the virulent 
reducing effects of hot carbon monoxide on steel whilst 
under the combined conditions of high temperature 
and pressure. At high piston speeds and high speeds 
of revolution, the column of piston-cooling oil in the 
rod is apt to break under the inertia forces and cause 
а sharp knock in the piston-cooling oil system, and 
experiments with а view to the prevention of this 
objectionable feature have met with some success. 
The ordinary mechanical defects are limited in the 
main to the breakage of valves in air compressors and 
scavenge pumps, all working parts being supplied with 

Some of the early air-compressor 
valves had nicks and sharp corners in them, and after 
ordinary care is taken not only to round off all corners, 
but to smooth them off as well, the breakage of & steel 
valve is almost unknown. Such care taken with brass 
valves of the Kinghorn type for reciprocating scavenge 


forced lubrication. 


pumps failed to check the breakage, and they were 
replaced by valves of special steel which have worked 
satisfactorily. 

А considerable amount of work has been done at the 
Laboratory in connection with the torsional vibration 
of the shafting system encountered with high-speed 
multi-cylinder engines when it may become serious 
and critical, difficulties having been experienced in the 
multi-cylinder engines on service which do not become 
of sufficient magnitude ав а rule in single-cylinder 
engines to be noticeable, but space does not permit 
at present of much discussion on this subject, on which 
a good deal of experience has been gained. Тһе most 
striking effects on the engine of torsional oscillations 
are, perhaps, the plainly visible shivering of the 
crank-shaft at one end—that remote from the flywheel 
in the event of the node of the vibration being adjacent 
thereto—and the audible shuddering of the valve gear 
generally as the engine passes through the range of 
critical speed or speeds. It forms а subject for а 
paper by itself—but as in all other matters concerning 
Diesel engines—as truly as necessity is the mother of 
invention, so does experimental research throw a strong 
light on efforts made without experience, thereby com- 
реШпр the closest of studies on subjects which other- 
wise would probably remain outside our ken. 


CATALOGUES. 


Electric Supplies.—Messrs. British Insulated Cables, 
Limited, Prescot, Lancs., have sent us а copy of в new 
list of jointing materials and accessories, including com- 
pounds and mechanical parts. 


Bolts and Nuts.—A very useful catalogue of bolte, 
nute, coach screws, washers, &c., with dimensions, 
illustrations of form, and prices por gross or per cwt., 
is to hand from Meesrs. James Wiley and Sons, Limited, 
Darlaston. 


Time Recorders.—A catalogue of time-recording instru- 
ments of various types, for timing workmen, staff, tram- 
ways, watchmen, &c., with provision for large and small 
numbers, is to hand from Messrs. Gledhill- Brook Time 
Recorders, Limited, Huddersfield. 


Steam Accumulators.—Two technical papers, one on the 
Ruths steam accumulator by Mr. R. A. Langworthy, 
and the other on the new power plant of the Canada Sugar 
Refining Works, at Montreal, by Ir. A. L. Cole, are to hand 
from Messrs. Ruths Steam Accumulators, Limited, Africa 
House, Kingsway, London, W.C.2. 


Turbo-Generators.—The latest bulletin issued by Messrs. 
Oerlikon, Limited, 28, Essex-street, Strand, London, 
W.C.2, deals with the increase of efficiency to be obtained 
from steam turbines by extracting steam to pre-heat the 
feed water and employing the flue gases to pre-heat the 
furnace air. It also deals with the loases from the ends 
of the coils of turbo-generators. 


Induction Motors and Induction Regulators.—The 
English Electric Company, Limited, Queen’s House, 
Kingsway, London, W.C.2, have issued two new cata- 
logues dealing, respectively, with Ковй leading-power- 
for induction motors, in 10 h.p. to 200 h.p. sizes, and 
he Wilkinson change-circuit system with English Electrice 
induction regulators. Both catalogues contain illustra- 
tions and explanatory matter, 


Boilers, dc. A catalogue received from the Farrar 
Boilerworks, Limited, Newark-on-Trent, illustrates в 
large range of producte, including boilers of vertical, 
Cornish, locomotive, marine and other types; air 
receivers; tanks; chemical and mechanical plant ; 
gas-holders ; and contractors’ plant, such as tip buckets, 
mixing drums, Фе. А variety of other flanged, riveted 
and welded work ія dealt with, and some tables of technical 
data are included. 


Steel Castings.—We have received an interesting 
pamphlet from Messrs. Samuel Osborne and Company, 
Limited, Sheffield, illustrating castings and forgings for 
dredging machinery, either entirely in manganese steel or 
in toughened cast steel with the wearing parts ш manga- 
nese steel. These parts include pins, bushes, lips, plates 
buckets, and the large drums and wheels for the dredger 
chain. Jaws for ore and stone crushers, and impellers 
for centrifugal pumps, are also shown. 


Ой and Petrol Fire Extinguishing Plant.— Messrs, Merry 
weather and Sons, Limited, 63, Long Acre иот, 
W.C.2, have issued а special catalogue of material 5 
appliances for dealing with oil and petrol бгев on т 
and in large stores. Тһе material, “ fire-suds,” В form 
by two solutions which are fed into 8 closed tank, й 
mixture forming suds and generating enough ВЕ 5 
to force out a jet. The suds form a layer оп Ше des 
excluding oxygen. The apparatus dealt with Е 
various fixed and automobile tanks, and а suit of fire- 
proof clothing. 


Rolled-Steel Beams.—Messrs. R. . ate 
Company, Steel and Engineering, Limited, Moorg w 
Station Chambers, London, E.C.2, have issued ee 
edition of their handbook dealing with ђтоза Ве 
beams rolled by the Grey process. This book contains 
mass of information in compact tebular о, con- 
dimensioned drawings of sections, illustration? 2 other 
nected beams and of buildings, bridges an% 4 
constructional work in which the beams аге PIDE 
Special tables of safe loads, calculated 88 London 
by the London County Council regulations 05 book Е 
buildings, are given as в separate chapter. ad ice 58. 
strongly bound, sith thumb index, and is marked pn 


A. Skelton and 
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ТНЕ АССОКАСҮ ОЕ ГАКСЕ НОВ-СОТ 
HELICAL GEARS. 
By С. А. TOMLINSON. 


Тнк following article gives the results of an 
investigation made at the National Physical 
Laboratory into the errors likely to occur in the 
process of hobbing large helical gears. There is 
little doubt that, in all cases of harsh running 
gears, tooth errors are largely responsible for the 
unsatisfactory performance. Examples are still not 
infrequent of gears which fail after а comparatively 
short life, and though opinion is divided as to the 
cause of failure, it will generally be conceded that 
the more accurately-cut gear, other things being 
equal, should have the greater endurance through 
the absence of unnecessary shocks. 

The errors present in the gear fall under three 
heads: (a) errors inherent in the hobbing process, 
(b) errors produced in the gear by errors present 
in the hob, and (c) errors caused by certain errors 
in the hobbing machine. 

THE Новвгуа PROCESS AND THE ERRORS 
INHERENT IN IT. 


It is generally assumed that, if the hob is 
magined to be replaced by a continuous worm and 


the worm is regarded as moulding the gear teeth in 
а plastic material, correct involute teeth will be 


generated, an assumption shown below to be not | 


quite correct. 

The gear is required to have involute teeth in 
planes аб right angles to its axis, and, on account 
‚ Of the setting of the worm or hob, it is not a straight- 
forward calculation to determine the form of the 
tooth produced. The question can be examined, | 
however, in a more indirect way as follows. 
Consider any laminar section of the gear at 
right angles to its axis. True involute teeth can 

generated on this by the forming action of a 
laminar rack in the same plane, by a uniform 
rolling of the rack along the gear. At the same 
Ише, any other similar section of the gear can ђе 
generated by a similar laminar rack displaced in 
phase relative to the first by an amount depending 
on the distance between the sections and on the 
helix angle of the gear teeth. Hence, the whole 
gear could be moulded in one revolution by rolling 
on it a wide plane rack in the direction EF in 
Fig. 1, the rack having straight teeth inclined at 
an angle 6 to the direction of motion. 

he plane rack can clearly be moved at the 
‘ame time, to any extent in the direction JK 
without affecting the moulding action. Hence, by 
Compounding with the original motion along EF a 
Suitable motion along JK, the same forming action 
can be obtained by a resultant motion of the rack in 
the direction AB, at right angles to the rack teeth. 

The latter motion of a plane rack is identical 
with the virtual rack motion produced by the 
rotation of a worm of infinite diameter about an 
вв АВ. Such a worm would, therefore, generate 
true involute teeth. When a hob of comparatively 
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small diameter is used, the variation in the hob Pitch diameter of hob. . 5-76 in. 
helix angle at different radii will give rise to a 5 Ера did. 
certain amount of flank interference, and И we "E 

imagine the hob to be placed in mesh with the| The following table gives the calculated values of 
ideal plane rack, the amount of flank interference | 2 — 2 for this case, the radius chosen being that of 
can be determined, and this will give the amount | the root of the hob tooth, for which a = 2:555 in. :— 
of distortion from the true involute that will be | 


> 
8 
EN 


present in the hob-cut gear teeth. г. a. | z-z ө y 
In Fig. 2 let CD be any helix of the hob worm | 
of radius a, the worm axis being parallel to OX. in. In. In. Deg. In. 
The axial section of the worm coincides exactly | 0-001 0.0009 |+ 0-0001 0.36 Do 
with the rack, and, at the pitch radius, the worm | 0:00 0100277 19509025 м 0-048 
helix is tangential to the face of the rack tooth, 0005 0-00476 |-- 0-00024 1:8 0-080 
the helix angle being 8. То find the amount of 970085 9990837 аа к, 3:05 0136 
interference of any helix of radius a, consider any | 0-01 0-01017 |— 0-00017 3.6 0.160 
0-012 0.01248 |— 0-00048 4-32 0-192 


point P on the helix, defined by a rotation of 0 
from OZ. Then if P has co-ordinates (x, у, 2) 
and the axial pitch of the helix is p 


These results are shown as a curve in Fig. 3, 
in which 2 — z’ is plotted against y. Interference 


2 пт 
| MEME 9 (I | occurs from О to А, the helix penetrating the face 
y = asin 0 = a sin n . (2) ſof the rack by 0.00025 іп. at the maximum position. 
P В At A, the helix emerges and beyond this it clears 
г =a (l — cos 6) = а (1 - соз 27 2 (3) |the rack at а rapidly increasing rate. Тһе тах!- 
mum interference determines the error produced in 


"E 
Let P" be а point on the face of the rack tooth : 
having co-ordinates (ж, у’, 2’) of which the gear tooth, the tooth being cut away too much 
жа 4 by this amount. | 
m > Ап equation can be obtained to give a close 
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approximation to the maximum value of x — т’, 
since the value of 0 in the above table is only 
about 1:8 deg. at the placeof maximum interference. 


Expanding 
| sin 27 and cos 2 * in (6) 
| p 
| 2 2 ж? 
. z—ata(1 = e (а В) – a (75 tan а see 8) 
Ба = lr — та? 
, which has а maximum value 
A 
(o == == --- 
с EG, (x * max 4 в . (6) 
Cle 4 
a». ог 
6, M | ! . 
% tie Аве С Me 
Lon "c 41 Let P’ = angle of worm helix of radius а, 
2 bAddendum then 
Pitch Line 8 
(508.0) | "ENGINEERING | and Pt 
А | | tan В — (B' — В) чес? В 
Then, if а is the semi angle of the rack tooth, the 5 B ian В nearly, 
co-ordinates of P' are related by the equation | and 
у = (r' — z'tanasec В) cot В. .) i nearly 
» , , За tan? E 
Or, substituting the values of y' and z', THEM 
a ,,, Hence, | | 
га 1 кі EE Z {ат зес 1 — со: т ) | , а (В — у sec3 В = 
x atan B sin 5 а tan а sec в ( 598 P | (т — K max 1 = . · (7) 
(5) Тһе maximum amount of interference at any 


and z — z' gives the interference between the helix | radius а is thus proportional to the square of the 
and the rack in a direction parallel to the worm axis. difference between the helix angle and the nominal 
Throughout this article, the following practical | helix angle at the pitch radius; or it varies 
example is used as an illustration whenever а very nearly as the square of the distance from 
numerical example appears to be desirable. the pitch line. Since (х — ) % is also pro- 
Wheel. Pinion: | portional to a, the error is slightly greater 
Pitch diameter of gear... 13 ft. 6 in. 13.62 іп. at the top of the hob tooth or at the root of the 
Normal pitch sta vus l in. lin. | gear tooth. 
Circular pitch салы о In Ше previous example, equation (7) gives а value 


Helix angle те ... 80deg. 30 дер. | 

Number of teeth ... ки 440 37 (1 — max. = 0:00024, 

Pressure angle, normal | | . Е : . 
Section 14} deg. 144 дер, | Which agrees with the maximum interference in the 


table, showing that the approximation is very close. 
The gear tooth produced by a correct hob is 


Pressure angle, perpendi- 


cular to axis 16.36 deg. 16-36 dog. 


us A ho и: 2 ag S p 155 = ‚ thus substantially correct for a considerable distance 
2 ft. біп. — 2ít. біп. above and below the pitch line, but becomes cut too 
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much towards the top and root 
amount of about 0.00025. 

It appears from this result that а hob with slightly 
convex flanks might produce а gear tooth more 
nearly of true involute form than а tooth with 
straight flanks. 

Distribution of the Cuts.—The successive cuts of the 
hob teeth occur &t uniform time intervals, but not at 
uniform space intervals, along the tooth. А hob 
tooth, and a gear tooth that it is forming, are shown 
in'Fig. 4. OM is the line of action, normal to both 
teeth, and the point of intersection P of this line 
with the hob addendum line determines the radius 
CP to the effective root of the gear tooth. 

If the hob has m cutting lands, the teeth make 
cuts at uniform intervals along the hob pitch line 


by a maximum 


pitch line. varying in distance apart from 0-0263 in. Hence 
at the dedendum to 0:0287 in. at the addendum. 

The successive cuts are also distributed uniformly 
along the length of the tooth owing to the re ative 
movement of the hob and gear tooth along the 
helix of the tooth. Referring to Fig. 1, the point 
of contact of the hob worm with the gear tooth 
shifts along the tooth by an amount p sin 6 as the 
gear moves by one pitch past the hob. Hence, 
each cut of the hob is displaced along the length of 
the tooth by 

p sin 6 


е = —— 


rg f? _ cos? ф 
Вай ^ sin? ô’ 
The height of the cusps along the involute thus 
increases as the square of the feed and directly as 
the radius of curvature. The irregularity is, 
therefore, smallest at the root of the tooth and 
greatest at the top. At the pitch line, which may be 
taken as representing the average curvature, | 


We = . (16) 


Та = а tan ф, 


‚ апа 
== 0:048 in. (13) f? віп $ сов ф 


qa За sin? б 


Тһе actual distribution of the cuts of successive «m 
hob teeth, in the case of the pinion, is shown in 


The irregularity of surfaoe is thus inversely pro- 
Fig. 5 by AB. After one revolution of the gear, [ 


portional to the diameter of the gear. Іп the 


Fig. 5. X deve fe) . Fig. 6. SECTION Зу | 
„Је №. --1 Rev. of Hob- | В, | prom ON X.Y. > ла 
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СТТ Л ҮК ЖАА-Д-----------------4-- б SECTION ON L.M 
СЕ Еа ы ааа eee "о 
Ре ЖЕ ӘБЕН 
ЕЕРЕЕ +E 
Жей іні БЕН ШЕ ВЕ БОН НЕ t TEAT a) KGa Ta В Я 
BEE ИЕН R. 
— ша Бап ша еп GA ПЕ) ШЕ көз кн ша пар Еп 05 5.6 7л 2: ИП _(______ 2 
ен ҒЫ ЕЕЕ 
. ЕЕ ЕЕЕ ЕЕ 
= ЕЕЕ ава ЕЕЕ ЕНЕНЕ  ..--..-------—-{----— 
ЕЕ>--2::55-35-22- 35353 р | 

(so8£) А 5 15 20 


and, therefore, with uniform angular movements 
8 0 of the gear, 


(8) 


where 
linear tooth pitch, 


pressure angle, and 
= base-circle radius. 


p = 
ф = 
а 
We can find the space distribution of the cute 
along the involute face of the tooth between the 


radii СР and CQ as follows :— 
If A is any point on the involute, 


AM = ад, 
and for an increment 8 6 the increment in the length 
of the curve 18 | 

z = АМдд=а0.09 
and the length of the involute to Ше point А 18 
$ (A М)? 
а 


(9) 


в = фа 8? = (10) 


The -distance between cuts is thus proportional to 
AM, which increases uniformly with the number of 
cuts. The spacing of the cuts forms an arithmetical 
progression having a common difference 

a 0. 6 0 - a 90 50. 80 =a (5 0)? (11) 
At the pitch line, the distance between the cuts is 

OM. oͤ 0 
= a tan ф.00 

p соз ф 
mad а" “и 
_ р віп ф (12) 
-—— | 


Applying these equations to the gears in the previous 
example, we obtain the following results :— 


p sin ф | Adden-| Deden- 


80 а а (8 0)? т. dum. | dum. 

In. In. In. In. In. 

Pinion ..| 0:01417 6-515, 0-0013 | 0-0275 0:318 | 0:234 
W heel 0.00119! 77:5 9:00011| 0-0275 | 0-318 0:318 


From the equation for the sum of the distances 
below the pitch line of the pinion 
0.234 = 0.0275 + 0.0262 + T 
+ (0:0275 — n x 0.0013 
the value of n, to the nearest whole number is, 13. 
Thus, 13 cuts are taken below the pitch line and the 
distance between the cuts at the dedendum is 
0.0275 — 13 х 0-0013 = 0-0106 

Similarly, from the pitch line to the addendum, 
10 cuts are needed, and the spacing of the cuts at the 
addendum is 0-0393 in. 

In the case of the wheel. the spacing is nearly 
uniform, and 12 cuts are taken above and below the 


direction of the length of the tooth 
= 

8ri 

In the example, these quantities have values as 
follows for а feed of 0-072 in. :— 


Pinion Wheel 
„ 0-00011 in. 0-00001 in. 
. 0.00006 in. 0.00006 in. 


owing to the continuous operation of the vertical 
feed, the next series of cuts occurs along the dotted 
line. The general distribution of the cuts is shown 
over а portion of the tooth face by dots. It will be 
geen that the cuts taken every successive revolution 
of the gear form a curve CD. This curve is largely 
determined by the feed, which has been chosen to 
have а yalue 1} times the distance between the 
cuts along the length of the tooth. Тһе diagram 
shows that, although the form of the curve AB is да тізіп ф cos ф 
М . А А 2 1 

independent of the feed, the actual distribution of 4, Ee une. 


these lines of cutting from X to Y along the and is unaffected by the value of the feed, but 


9, · (18) 


да at the pitch line 
91 у с 
The ratio 


. (19) 


— e —— ————<— 


involute depends on the feed, and is given by :— depends on the ratio of the hob diameter to the gear 
£o. diameter and is, therefore, practically fixed. 
ы In the case of the pinion, the ratio is about 2 tol, 
where 3 & is the distance already found апа shown | and it is clear that, if the feed is selected to give 3 
on the diagram by the spacing of the horizontal|reasonable value of да at the pinion pitch line, then 
lines. in other respects this feed will not be too great for 
Rate of Feed.—The question of a suitable rate of | either gear. 
feed of the hob through the gear is опе of some The results indicate that a greater rate of feed 
importance. It is required to cut а tooth by а could be used in cutting the wheel without producing 
large number of gouging cuts which shall have errors exceeding those of the pinion. It is more 
residual irregularities of surface small enough for | important, in the case of the wheel, to work with the 
smooth running and good bearing, and at the same | maximum permissible feed. 
time, for reasons of economy, it is desirable to emplo . 
the largest rate of feed permissible. isi (То be continued.) 
A section through the tooth along a horizontal 
line LM in Fig. 5, is formed of a series of circular 
arcs spaced a distance f apart as shown in Fig. 6. 
The actual form of the cut is the surface of inter- 
section of a cone with its axis parallel to XY, Fig. 5, 
with the curved surface of the tooth. This can be 
treated, without appreciable error, as a cylindrical 
cut having a radius of curvature 


s = бах (14) 


THE INDUSTRIAL SITUATION OF 
THE UNITED STATES. 


Зтамз have appeared that British industry has 
begun to emerge from the heavy depreesion under 
which it has been labouring. Such evidence of 
improvement is indeed welcome, but it в to be 
hoped that the legitimate satisfaction which it 
arouses will not divert attention from the fact that 
the improvement has to be reckoned on а low level 
| of prosperity, and that much will have to be done 
beyond what is at present in prospect before either 
workers in industry or those who employ them can 
regard the situation as satisfactory. It is indeed 
common ground that British industry must set its 
house in order if it is to regain the position it once 


ту = К соз а = 11:5 in., (15) 
where 
R = pitch radius of hob, and 
а = hob tooth semi-angle. 


A section of the teeth along XY is thus a m 
of short straight lines distributed with the spacing 
of the lines AB in Fig. 5. | 

Тһе actual surface may take а more complicated 
form owing to the overlapping of the cuts, but the held, and to procure for those who work in it the 
above description covers the worst case possible as | better living to which they look forward. At sucha 
regards surface irregularities and will, therefore, | time it is not inopportune to consider the position of 
form & basis to consider the effect of the feed. other industrial houses, and in particular that of the 

In Fig. 6, let 4, and q, be the height of the cusps | United States, which is by far the best furnished. 
in the two sections, and let г, be the radius of сигуа- | Among the materials for such examination two 


ture of the involute. Then important and authoritative documents жеге 
pom (68) (559. f published towards the end of last year. Üne J 

> 8”, 8r, ^ e these, by Sir Joyce Broderick and Captain А. 4. 

а Талал E Pack, respectively Commercial Counsellor and Com- 

Sr. ез | mercial Secretary to Н.М. Embassy at Washing- 

_ та Posto _ f ton, constituted the Annual Report to the Overse™ 

87 ma? pr sint ö“ Trade Department on Economic Conditions 1 d 

^m United States, and dealt with the situation of the 


from equations 8 and 13. country up to the middle of last year. The other, 
| ~ 
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a paper presented at the last meeting of the Iron and 
Steel Institute by Mr. Theodore W. Robinson, vice- 
president, of the Illinois Steel Company of Chicago, 
dealt with the Economic and Social Development 
of the American Iron and Steel Industry. No two 
competent sources of information could well have 
discussed the subject from points of view more 
independent of each other, and it is significant that 
each of them seems to regard the present position 
of the United States as being due essentially to the 
same predominant causes. The productivity of 
each worker in the manufacturing industries has 
been raised much higher than it was in the United 
States in previous years or than it is in other 
countries at the present time, and workers are co- 
operating with employers to maintain and increase 
this productivity whenever the opportunity offers. 

Neither of these authorities ignores the fact that 
more than once in modern times the United States 
have had the advantage of singular good fortune. 
When the country had, во to speak, to make a fresh 
start at the close of the Civil War in 1865, the pro- 
cess of steel making invented and worked out in 
this country by Bessemer was at its disposal. Ав 
Mr. Robinson remarks, “ no single industrial inven- 
tion ever had such а vital and far-reaching effect 
on the commercial and social destiny of any nation 
as this new steel-making process had upon the 
United States." At one time and another various 
criteria have been suggested for the material well- 
being of à country. An old practice among English 
business men has been to look to the railway returns 
as the most convenient index. Тһе consumption 
of soap, again, has been suggested by some as a 
more satisfactory measure, and that of sulphuric 
acid by others. Mr. Robinson, on better grounds 
than that he himself is а steel maker, prefers the 
consumption of steel. On this broad basis the pro- 
gress of the United States during the present 
century is marked by a consumption of steel per 
head of population over 24 times as great in 1926 
as it was in 1900, an expansion practically all due 
to increased domestic consumption. The prosperity 
of the industry, moreover, was accompanied, as it 
bas been in our own country, by an enlightened 
control of prices. In 1927 the index of steel prices 
was only 27 per cent. higher than in 1901, while the 
wholesale prices of commodities had increased 
99 per cent., and in real money the consumer is 
buying his steel actually cheaper than at the begin- 
ning of the century. 

Still more recent and more striking even than 
the timely appearance of the Bessemer process has 
been the effect of the War. As is shown in the 
Overseas Trade report, the vast expansion in 
American productive capacity during the last twelve 
years owed its early impetus and much of the means 
by which it was effected to the rise in output, prices 
and profits which the United States secured as the 
result of the War. Their exports of domestic merchan- 
dise during 1916-20 were more than treble those of 
1910-14, the excess amounting to over 4,000,000,0004. 
sterling. How this has continued to affect the 
country has been shown in one way by a comparison 
of the manufacturing wages for 1923, which were 
nearly treble those of 1914, yielding for the year an 
excess of 1,300,000,000/., available for increased 
purchases and savings, or 600,000,0001., even when 
corrected for the rise in retail prices. It may, 
perhaps be something more than a coincidence that 
this figure is slightly more than the present esti- 
mated balance outstanding on the price of goods 
sold by instalments, a method which has done much 
to stimulate the American market since the war. 
As the result of these and similar circumstances 
the United States are to-day in a position they never 
held before, and the effect is seen in the figures 
relating both to the State and to its citizens. Before 
the war the United States were a debtor nation, 
Owing to foreign countries about 1,000,000,0007., 
ав against about half that amount in its foreign 
Investments, The huge amounts now due to them 
from foreign governments are well known, but 
entirely apart from these, they hold foreign securities 
to the value of 2,400,000,0001. In addition to 
these investments their bank deposits are nearly 
10,000,000,0001., and their savings bank deposits are 
nearly half that amount. Their figures of income are 
по less striking. After correcting the income-tax 


return for the rise of prices since 1913, so as to get | of providing nearly 20 h.p. per workman has enabled 
the real value of the incomes in question, the total | rails and other finished steel products to be turned 
of private incomes assessable to income tax in 1925 | out at the rate of about four tons per man per week. 
was over 14,000,000,000/., or more than three times The increased productivity of American industry 
what it was in 1914, and, in addition, corporations during the present century, and especially since 
had earned over 1,100,000,0001. А scale may Бе 1914, has been duly reflected in wages. In figures 
put to these figures by remembering that the | quoted by Mr. Robinson, Government enquiry has 
entire British budget was of the order of 200,000,0001. shown that in twenty-three representative industries 
before the war, and is now some 800,000,0007. | wages in 1925 were 116 per cent. above the level of 
To the United States, in fact, the net outcome of | 1914, while the rise in cost of living was only 68 
their war experience has been to provide them with| per cent. In the iron and steel industry, investors 
a super-abundance of funds to finance their industry, | seem to be earning from six to seven per cent. on 
and with: their large gold supplies they appear|their capital; no exorbitant figure for an industrial 
to have & water-tight insurance against the strin- | investment, but vastly better than is being earned in 


gency which is said to have been at the root of most ' this country. 


heavy business depressions in the past. The results of American trading are of interest to 
British manufacturers, primarily as showing wbat 
effect may be obtained when al] classes in industry 
are able and anxious to increase its production, 
апа discard all practices, such as demarcation of 


Economically speaking, the war is, therefore, 
the occasion on which the United States have built 
up their present fortune. The needs, both of belli- 


gerents and of neutrals, placed at their disposal the 
business and prices which gave them the means of trades, which tend to impede it or otherwise to 


doing so, and for the time being suppressed alto- increase its costs. Though this ability and this 
gether the competition of other nations. In no other disposition are not in themselves sufficient to 


conceivable way would it have been possible for them 
to have made such an advance in any time com- 
parable with that which this revolution in their posi- 
tion has taken, if, indeed, it had ever been possible, 
while American manufacturers were exposed to the 
normal competition of the belligerent countries. 
But when all possible allowance is made for such 
facts, it is clear that the war could do no more for 
the United States than to provide them with an occa- 
sion. For the brilliant account to which they have 
turned that occasion they are indebted to themselves 
alone, and though without this occasion they could 
not by now, or possibly at any time, have attained 
their present relative position, the methods.they 
adopted were in active use before the war, and 
have continued without interruption up to the pre- 
sent time. 


The effect of these methods оп American industry 


has been estimated in a number of ways. According 
to а study made for the United States Department 
of Commerce, the volume of production of all the 


manufacturing industries in 1923 was a little under 


24 times ав much as in 1899. That of the iron and 
steel industry was just over 3% times as much, and 
that of non-ferrous metals and products just over 
four times. The relation of this increase to the out- 
put of the individual worker is illustrated by 


Mr. Robinson from official statistics, which show 


that between 1904 and 1925 the volume of pro- 
duction in all manufactures per workman employed 
had increased by not far short of one-half, in spite 
of the fact, as mentioned in the Overseas Trade 
Report, that working hours had been reduced by 
6 per cent. Аз Mr. Robinson points out, this result 
shows that the men who, at the 1904 rate of produc- 
tion,would have been employed on the 2,460,000,0004. 
worth of excess production, were available for other 
work, and the absence of increase in unemployment 
showed that the other work had been found. 
Thenumber of men во made available for producing 
additional wealth amounted to nearly one-third of 
the entire manufacturing force of the country. The 
explanation of this remarkable performance is to be 
found largely in the greater mechanical assistance 
introduced into the works, and to the desire of the 
workmen to use and make the best of it. Between 
1899 and 1925, the country's primary horse-power 
had been more than trebled, and on the average 
every manufacturing wage earner is said to have at 
present 4$ h.p. at his service. In the iron and 
steel industry, this figure is largely exceeded. Over 
the whole manufacture of iron and steel the use of 
power has increased nearly fourfold during the last 
25 years, and now amounts to over 16 h.p. per 
workman. Mr. Robinson illustrates the effect of 
this and other improvements in practice by refer- 
ence to the experience of the South Chicago works of 
the Illinois Steel Company during the present 
century. At the beginning of the century they 
represented, as they do now, the best practice of the 
time, but since then the output per man-hour has 
increased to an extent varying from eightfold for 
the work of unloading ore, and nearly fourfold for 
the service of blast furnaces, to 1% times its earlier 
figure for all open-hearth ingots. At the Gary Works 


of the same company, electrification to the extent. 


secure the desired results, they are essential to it ; 
and until they are assured, the capital needed for 
putting British industry as a whole оп а level 
with American in mechanical efficiency is not likely 
to be provided. А study of the Overseas Trade 
report discloses, however, а special interest for 
British manufacturers in the present state of 
American industry. Prosperous though it is, the 
expansion of the home market shows signs of lag- 
ging. Its building trades, which, in the last few 
years have been an important factor of the general 
prosperity, seem to have caught up with the housing 
demands, and though emergency and other public 
works are making increased calls on these trades, 
such work gives less support than housing to many 
manufacturing industries. Тһе improved efficiency 
of the railway service has reduced the demand for 
locomotives by getting а higher performance out 
of existing stock. The automobile trade, which 
consumes 15 per cent. of the entire steel production 
of the country, is emploved to only about two-thirds 
of its capacity. The registration of motor vehicles, 
the taxation on which is said to yield an income 
of 147,000,000/., is slackening, and repossessions 
through default in instalment payments, were 5 per 
cent. higher in 1926 than in 1925. Generally, the 
chief present object of manufacturers in most trades 
is to maintain and increase the volume of their sales ; 
and in most branches of industry, and particularly 
in the engineering trades, they are looking to their 
export business to make good the demand which 
cannot be secured at home. Their competition 
has been felt during the last few years, and is 
likely to become keener. How British manu- 
facturers and workmen will meet it must depend on 
whether they can put themselves in a position to 
produce on equal terms. 


THE SYDNEY HARBOUR BRIDGE.—I. 


FoLLOWINd the acceptance of Messrs. Dorman, 
Long and Company's tender of 4, 217, 721“. lls. 104. 
for the erection of the two-hinged arch bridge with 
abutment towers and pylons across Sydney Harbour, 
for which tenders were called by the Government of 
New South Wales in accordance with the Chief 
Engineer’s design, plans and specification, the Chief 
Engineer, Dr. J. Ј. С. Bradfield and staff came to 
London in 1924 finally to settle the plans and 
discuss with the contractors the construction and 
erection of the bridge. The contractors’ consulting 
engineers are Mr. Ralph Freeman, of Sir Douglas 
Fox and Partners and Mr. G. C. Imbault; the 
contractors’ consulting architects are Sir John Burnet 
and Partners; and Mr. L. Ennis, O.B.E., is the 
director of construction for the contractors, Messrs. 
Dorman, Long and Company, Limited. After 
many discussions between the contractors, their 
Director of Construction, their Consulting Engineers 
and Architects with the Chief Engineer, as to the 
method and details of the manufacture and erection 
of the bridge, the principal type contract working 
drawings were prepared in collaboration with the 
Chief Engineer and his staff in the light of those 
discussions, and these plans were approved of and 
signed by Dr. Bradtield. 
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_ The main bridge, a perspective drawing of which 
in its completed form is given in Fig. 1, on page 469, 
consists of a two-hinged arch with five steel approach 
spans at either end. On the Southern side, these 
spans are one of 238 ft. (across George-street), 
and four of 174 ft. 6 in. On the northern side the 
spans are on a radius of 1,423 ft., the spans of the 
five eastern trusses being 173 ft. 2 in., and of the 
five western trusses 161 ft. 62 in. 

The main span, which is well shown in the eleva- 
tion of the bridge, given in Fig. 3, on Plate XLIV, 
consists of two silicon steel arch trusses, spaced 
98 ft. 6 in. apart, centre to centre, set in vertical 
planes, with a span of 1,650 ft. and a rise of 350 ft. 
from centre of bearings to centre of lower chord at 
the crown. The depth of the truss at the crown 18 
60 ft., and at the end posts 187 ft. 9 in.; the top of 
the arch is 437 ft. 6 in. above standard datum, 7.г., 
mean sea level. Each arch truss is divided into 
28 panels with a single system of bracing, the two 
trusses being braced together by systems of laterals 
in the planes of the upper and lower chords. The 
lower chord varies in depth from 48 in. at the crown 
to 99 in. at the hinges, the width 11 ft. overall being 
uniform throughout ; the top chord is 40 in. deep 
and 11 ft. wide throughout, except each end panel, 
which tapers from 40 in. to 60 in. in depth. All main 
members are of silicon steel. At the request of the 
Chief Engineer, the contractors were willing to roll 
12 in. by 12 in. by 1} in. silicon steel angles, and these 
will be used as the main angles for the arch span. 
The thickest plate will be 24 in. and the largest 
rivet 1$; in. in diameter. 

The approach spans are all of similar type, 
consisting each of two M-braced main girders with 
verticals, 35 ft. deep and centres 98 ft. біп. apart, the 
panel lengths being 29 ft. 9 in. or 29 ft. 1 in. The deck 
is carried by stringers resting on the tops of cross- 
girders, which in turn rest on the top chord. The cross- 
girders are double-webbed plate girders, 5 ft. deep, 
and are braced by means of the cross-frames so that 
the frames assist in taking vertical loads. Lateral 
bracing of double diagonals is provided along the 
top chord, with end cross-frames and intermediate 
cross-frames at each panel point. No lower lateral 
system is provided on account of the probable 
relative distortions of the trusses under unsym- 
metrical live load. To take longitudinal forces 
due to traction or braking, the approach spans being 
on a grade of 1 in 40, braking girder systems are 
provided in each span, transferring the loads to the 
main girders at definite points. The spans are 
illustrated in Figs. 10 and 11, on page 470. 

All material in the approach spans is structural 
carbon steel, angles up to 8 in. by 8 in. by 1 ш., 
with web plates up to 40 in. by 2 in. being used, the 
heaviest section comprising 330 sq. in. The lower 
end of each girder rests on a fixed cast steel bearing 
and the higher or expansion end is free to move on a 
cast steel bearing fitted with bronze slipper plates. 
The approach piers are constructed of yranite 
concrete faced with granite masonry, 14 ft. by 
17 ft. at the top, and battered to 1 in 30 on all 
sides; each pair of piers are spaced 98-ft. 6-in. 
centres. Some of them are well shown in Fig. 7, 
on Plate XLIV. 

The abutment towers are hollow rectangular con- 
crete chambers, with a face width of 223 ft. and 162 ft. 
long at ground level, stiffened by interior concrete 
walls. The two pylons above deck level measure 
$4 ft. by 46 ft. and are also of hollow reinforced 
concrete construction; each is pierced by an arch 
opening through which the outer railway track 
and a footway will pass. At the top, the pylons 
measure 62 ft. by 28 ft. The abutment towers and 
pylons give a touch of distinction to the bridge, 
which would otherwise be an immense utilitarian 
steel structure, and by their weight steepen the 
resultant arch thrust and so minimise the size of 
the skewbacks. The pylons will be utilised for the 
erection of the arch. 

The arch and approach spans provide for a road- 
way 57 ft. wide between kerbs, located between two 
pairs of railway tracks, with a footway on the outside 
of each pair of railway tracks. The width of the 
deck on the arch span is 159 ft. И in. At maximum 
capacity, it will be possible for 168 electric trains, 
6,000 vehicles and 4,000 pedestrians to cross the 
bridge in an hour. The grade on the main bridge is 


1 in 40, with a central parabolic ease 589-31 ft. long. 
The headway for shipping is 172 ft. 6 in. 

The bridge and approaches and the street widen- 
ings to be undertaken in connection therewith, will 
extend from Walker-street, North Sydney, to Druitt- 
street adjacent to the town hall on the City side, 
a wide avenue 2} miles long providing on the main 
bridge for six lines of moving vehicular traffic, and 
on the roadways in approach to the main bridge 
for at least eight lines of vehicular traffic, the space 
required for each line of vehicular traffic being 
taken as 9 ft. 6 in. 

Two-thirds of the cost of the bridge and approaches 
will be debited to the general loan fund, and when 
the bridge is opened for traffic will be added to the 
railway capital debt: the remaining third of the 
cost is being defrayed by a land tax of 4d. in the £ 
on the unimproved capital value of land situated in 
the City of Sydney and the northern suburbs. 
For the year ending December 31, 1927, the un- 
improved capital value of the taxable areas is 
88,814,387/., the amount derived from the tax 
182,427]. 6s. 10d., and the number of individual 
contributors 104,105. Тһе estimated cost of the 
main bridge and approaches including land resump- 
tions, is 5,750,000/., which sum the Act states must 
not be exceeded by more than 10 per cent. 

Construction on the main bridge began in January. 
1925, after the return of Mr. Ennis and Dr. Bradfield 
to Sydney. The ceremony of laying the foundation 
stone of the abutment tower and pylon was per- 
formed by the Hon. R. T. Ball, M.L.A.. on March 26. 
1925, Sir Arthur and Lady Dorman and Sir Hugh 
Bell specially journeying to Australia for it. 

In this and subsequent articles, for the informa- 
tion in which we are indebted to Dr. Bradfield. 
we propose to give some account of the progress 
of this important work. In the first instance we 
may refer to the approaches which are being carried 
out by day labour under the Chief Engineer. Соп- 
struction on the Northern approach was begun on 
July 30, 1923, some six months before tenders for 
the main bridge were to be submitted. In connection 
with the railway approaches to the bridge, reference 
may be made to the article on the “ Electrification of 
the Sydney Metropolitan Railway," which appeared 
in our issue of March 11 of last year. Themapgiven 
in Fig. 2, on page 469, which shows the railway 
connections to the bridge, is reproduced from our 
earlier article for convenience. 

At the north end, the four bridge railway tracks 
connect with the Milson's Point Railway about 
200 ft. on the Milson's Point side of Day-road 
station. As shown in Fig. 2, crossing Euroka- 
street on a 50-ft. reinforced concrete arch span and 
passing under Bank-street, the road traffic of which 
is carried over the railway Бу a reinforced concrete 
girder bridge, the four railway tracks enter two 
double line tunnels and, passing under the Church 
of England Grammar School Hill, emerge at North 
Svdney station as four single-line tunnels so con- 
structed that the rail tracks will serve the sides of 
two island platforms. "The length of tunnel under 
the Grammar School Hill is 22 chains. 

From North Sydney station, the four railway 
tracks cross Arthur-street on a reinforced concrete 
arch bridge of 50 ft. span, and 100 ft wide, with 
elliptical intrados, and after traversing a length of 
overhead construction under which shops will be 
constructed, the tracks diverge in pairs to allow the 
roadway to begin at the existing street level at the 
intersection of Alfred-street with Junction-street, 
which latter street is to be widened to 100 ft. One 
pair of tracks will be carried over Alfred-street on 
& two-hinged silicon steel areh bridge of 220 ft. 
span carrying a reinforced concrete deck slab, 
the other pair crossing on a reinforced concrete open 
spandrel arch span of 120 ft. 

From this point, the roadway, rising in a grade of 
1 in 39, is located between the two pairs of tracks, 
the roadway and a pair of tracks being carried on an 
embankment enclosed between retaining walls, the 
other pair being carried on a viaduct to Kirribilli 
station, where there will be two island platforms 
with the roadway between them. Provision is 
made under the viaduct for shops. After passing 
Kirribilli station, the railways and roadway cross 
Burton-street on a reinforced concrete arch. bridge 
of 60-ft. span, then on an embankment between 


retaining walls, across Fitzroy-street on a reinforced 
concrete arch bridge of 66 ft. span and thence across 
the main bridge. Between  Burton.street and 
Fitzroy-street will be situated the bridge stairs 
which will allow foot passengers from the bridge to 
reach the existing street levels. 

After leaving the main bridge contract at George- 
street North, on the City side, the roadway, the 
four railway tracks, and the footways continue on 
three reinforced concrete arches of 70 ft., 64 ft., 
and 58-ft. spans, then on a length of embankment 
between retaining walls, after which Argyle Cut is 
crossed by a reinforced concrete arch bridge of 66 ft. 
span. From the end of the three arch spans the 
roadway and railways are on different grades, the 
railways running below the City-avenue to the 
bridge immediately Argyle Cut is passed. Тһе 
railways continue underground and reach the upper 
level of Wynyard-square station (now under соп- 
struction), а distance of 2 miles 33 chains from the 
offtake with the Milson's Point Railway on the 
northern side. Тһе Bridge-avenue, on the City side, 
will consist of a main roadway 80 ft. wide, with two 
footways each 16 ft. wide. At Grosvenor.street, 
the Bridge-avenue connects with York-street and 
Kent-street by means of a crescent. York-street 
will be widened from 60 ft. to 81 ft. throughout its 
length to Druitt-street. The ruling roadway grade 
is 1 in 39; the ruling railway grade is 1 in 30 com- 
pensated for curvature, the sharpest curve being 
1,320 ft. radius. 

The construction of the main bridge was begun 
on January 19, 1925, when the excavation for the 
abutment tower at Dawes Point was commenced. 
The substructure comprises the four concrete abut- 
ment blocks which will be incorporated in the abut- 
ments for the reinforced concrete arch span at 
either end of the main bridge ; a concrete retaining 
wall along Hickson-road in which are incorporated 
the concrete foundations of piers 2 and 4; the 
approach piers, 16 in all, eight on each side of the 
Harbour and the two abutment towers with their 
pylons at. either end of the main arch. 

The retaining wall, 43 ft. above ground at the 
highest section and 750 ft. long, follows the curve 
of Hickson-road, and the contour of Dawes Point 
Park, and is designed as a gravity wall. 

The positions of Hickson-10ad and Dawes Point 
can be scen in Fig. 2. Two views of the retaining 
wall are given in Figs. 4 and 5 on Plate XLIV, the 
former showing the state of the work in January, 
1926, and the latter in September, 1927. In Fig. 4, 
Pier 2, and the foundations of Pier 4, can be seen, 
incorporated with the retaining wall. Fig. 7, on 
the same plate, shows Piers 3 to 8 at Dawes Point. 
The low curved portion of the retaining wall along 
Hickson-road сал be seen in this illustration. The 
workshops in which the bridge work is being pre- 
pared can be scen on the other side of the harbour. 
Expansion joints are provided at about 110-ft. inter- 
vals, in the retaining wall, the joint being made with 
corrugated and plain galvanised iron, the corruga- 
tions flattening when the first expansion takes place. 
A detail of the joint is given in Fig. 12, on page 470. 
These expansion joints have proved effective. The 
retaining wall enabled Dawes Point Park to be 
levelled up so that corresponding piers of each of 
the four pairs of piers are about equal in height 
above ground level, thus adding to the appearance. 

The approach spans are supported on two lines of 
independent piers, each pair of piers carrying the 
fixed end of one span and the expansion end of the 
adjacent span. All approach piers are of granite- 
faced concrete construction, measuring 14 ft. 
longitudinally by 17 ft. transversely at the cap. 
The top capping courses are 4 ft. 9 in. deep with 
vertical sides, the surface of the granite being of 
patent-hammered four cut finish; the necking 
courses below are 5 ft. deep, also four cut finish, 
measuring 12 ft. by 15 ft. Тһе shafts of all piers 
measure 13 ft. 3 in. by 16 ft. 3 in. at the бор, and 
batter downwards on all sides 1 in 30 to the plinth, 
the finish being the granite face, as quarried. Тһе 
shafts of piers vary in length ; they rest upon 8 base 
having a four-cut surface 5 ft. deep surmounting 
the plinth, the top of which is 11 ft. 6 in. above the 
top of the concrete foundation below ground level. 
The depths of the courses vary from 3 ft. in tbe 
plinth to J ft. 6 in. in the shafts, decreasing in depth 
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Fig. 10. SIDE ELEVATION 


PLAN ON CAP 


which extensive views over the City and harbour 
can be, obtained. The roof of the pylon will be of 
Mansard type, built in reinforced concrete. A 
cross-connection between Ше two bridge footways 
is provided at each abutment tower below the deck, 
at level 155-50, by means of a steel truss span from 
one internal wall to the other. 

The concrete skewbacks, one for each main bearing, 
are 90 ft. long, 40 ft. wide, some 63 ft. deep, the 
foundation level being at about R.L. — 35-00, i. e., 
35 ft. below mean sea level, the concrete being веб 
about 25 ft. deep into the solid sandstone. For the 
body of each skewback concrete of granite aggregate 
was used in the proportion of 4 parts of granite 
aggregate 24 in. to } ш., 1} parts Nepean sand to 
1 part Kandos cement. The strength of this concrete 
was 3,400 Ib. per square inch at 28 days; the шахі- 
mum foundation pressure is between 14 and 15 tons 
per square foot. The layer of concrete directly 
beneath main bearings, No. 1 Special, about 5 ft. 
deep, was made of greater strength by grading the 
aggregate and by the addition of high-strength 
cement ; at 28 days the compressive strength of this 
concrete was 6,800 Ib. per square inch ; at 3 months, 
8,050 lb. per square inch, and at 6 months, 8,450 ]b. 
per square inch. Тһе proportions used were 1 part 
special Kandos cement. } parts Nepean sand, to 
21 parts granite aggregate, graded as predetermined 
from 2j in. down, the mix being :— 


Cement, 6 bags ... 54% ... 8 cub. ft. 
Sand "es ids E 6 cub. ft. 
Broken granite— 
21 in. to lj in та ... 6:84 cub. ft. 
11 in. to lin. ... "EN ... 3:42 cub. ft. 
lin.to lin. ... sis ... 5-04 cub. ft. 
4 іп. to p in e . . 1-35 cub. ft. 


іріп. to dust А 1:35 cub. ft. 


Each batch was mixed for at least three minutes. 

Тһе cement had à compression strength in 3 % 1 
mortar at 28 days, combination air and water harden- 
ing, of over 7,000 lb. per square inch, and special 
care was taken to keep the water in the concrete 
to a minimum consistent with а good working mix. 
This concrete has to withstand a pressure from the 
main bearings of 800 15. per square inch for primary 
stresses, and а maximum of about 1,050 lb. per 
square inch including all secondary stresses. Be- 
neath this special concrete is another layer, No. 2 
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special, of mixture 1 : 14 : 3, giving a 28-day strength 
of 4,300 lb. per square inch; at 3 months, 5,400 lb. 
per square inch, at 6 months 5,600 lb. per square 
inch and at 13 months 6,060 lb. per square inch. 
The top layer of special No. 1 concrete was reinforced 
by means of a network of 1]-in. diameter steel bars, 
to distribute the pressure from the bearings, other- 
wise the skewbacks were not reinforced. These bars, 
were in bunches of four at 3 in. centres, the space 
between the bunches being 1 ft. 2 in.; the rein- 
forcing bars averaged about 6 in. centres in both 
directions. Special care was taken against shrinkage 


ZNT 


лк 

Ж 

ФА ХӘ 
яя 


in pouring the concrete in Ше body of the skewbacks. 
The concrete was poured in units 40 ft. long, equal 
to the full width of the skewback, and hexagonal 
in cross-section, 7 days’ hardening being allowed 
before pouring two vertically adjacent units. The 
method of pouring the concrete for the skewbacks 
in hexagonal blocks is shown іп Fig. 17 on page 471. 
This drawing, which illustrates the Western skewback 
at Dawes’ Point, shows also the position of the 
special No. 1 and No. 2 concrete under the bearings. 
Up to level 27:50 (main pin level) the walls of 
the abutment tower were constructed course by 
course of granite, the concrete backing being poured 
as the granite was set. Above this level, the external 
walls are in general 5 ft. 6 in. thick, and the internal 
walls 4 ft. thick; the concrete shell of the abutment 
tower is being run up ahead of the granite, the 
exterior walls being poured 3 ft. 6 in. thick, and all 
walls reinforced against temperature and shrinkage 
by two sets of -in. diameter horizontal steel rods 
at 18 in. vertical centres. The granite masonry 
following after the concrete will be cramped to the 
concrete shell by means of 2 in. by }-in. mild steel 
bars. The back wall terminates at level 117-50 and 
the whole of the concrete shell on the south abut- 
ment tower is now at this level. The pylons will 
be carried to level 155-50, to enable the main span 
creeper cranes for the erection of the arch to be 
placed on the steel deck supported at this level. 
The general treatment of the abutment towers 
consists in plain battered faces rising from a sturdy 
base with simple bold mouldings. The ornament, 
severe and simple, is in keeping with the general 
scheme of the hridge, consisting of a large panel at 
the base. surmounting a projecting basin for sbrub- 
bery, and projecting balconies at bridge floor level. 
The arched openings are treated with stepped rings 
and band at impost level. Narrow openings for the 
purpose of lighting the interior accentuate the 
scale of the structure. The abutment tower provides 
the intended impression of weight above and bet 
the skewbacks; it separates two forms of bridge 
construction which if meeting at а point, woul 
by their confluence produce an unsatisfactory effect. 
The mass of the abutment tower is raked bac n" 
to stand away from the vertical end posts of the 
arch, and from whatever angle or distance vif 
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to construct а clay puddle wall about 2 ft. thick 
and 4 ft. high to keep the water from seeping 
into the excavation along the bed in the sandstone 
at mean sea level. This puddle wall can be seen 
in Fig. 20 on page 480, which shows the site of 
the abutment tower at Dawes Point. Тһе eastern 
skewback is on the right-hand side of the figure. 
The spoil was removed by а 5-ton locomotive 
crane and transferred by it into & barge. High- 
water level was approximately at the level on which 
the crane is shown working. Below mean sea level 
the rock was compact, and there was little, if any, 
seepage except at the shale bed. In all foundations 
there was practically no trouble on account of the 
excavations being below water level. Тһе overall 
dimensions of the abutment tower at the base are 
162 ft. by 223 ft.; the pylons are at deck level 
82 ft. by 46 ft., and at the tops 62 ft. by 28 ft. 
The concrete and masonry is being placed in 
position by means of two 7-ton steam cranes 
with 110-ft. jibs, erected on the top of & braced 
timber trestle 110 ft. high, in such a position as 
to command the whole area of the base of the 
tower. At Dawes Point, aggregate is delivered 
from the freighters at water's edge by means of 
а grab and a 25-ton electric crane into a hopper, 
feeding a belt conveyor, thence through a temporary 
opening on the front curtain wall of the abutment 
tower to the interior of the tower, sand and cement 
being delivered by motor lorry along the haulage 
ramp through the permanent opening in the back 
eurtain wall. The mixer is situated in the centre 
of the tower at the bottom level 8:00, from 


It is quite evident that the thrust from the arch is 
on the main bearings, not on the towers. 

The skewbacks are 90 ft. long by 40 ft. wide 
founded about 25 ft. deep in solid rock, the foun- 
dations being stepped horizontally to follow the 
natural beds of the sandstone as shown in Fig. 18 on 
page 480. Тһе excavation was taken out with this 
m view, and when near foundation level, diamond 
drill bores were sunk to ascertain if the Wiana- 
matt shale which was known to exist about founda- 
tion level on the Dawes Point side was in pockets 
only, or if it was bedded over the whole area of the 
skewbacks. In the western skewback at Dawes 
Point, the bed of shale, 3 ft. thick, extended over the 
whole area of the skewback, and as а layer of soft 
rock over the greater portion of the area of the 
eastern skewback. Тһе sea water under a head of 
37 ft. 6 in. at high water seeped along the bed of 
shale into the excavation, and it was excavated, 
85 on exposure to the air the shale crumbles and 
When moist becomes soft and plastic, though 
tough and compact in its bed. Оп the Milson's 
Point side there was no shale; the foundations are 
stepped to follow the natural bedding of the sand- 
stone. After the excavation was completed, diamond 

bores were sunk over the area of the four 
skewbacks to a depth of 50 ft. below the lowest 
point of the excavations; these bores revealed 
hard solid well bedded sandstone throughout. 

10 excavation for the eastern skewback at 

lsom's Point is shown in Fig. 19 on page 480. 

the excavation for each skewback was taken 
30 ft. to 35 ft. below mean sea level, it was necessary 
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whence Ше concrete is taken in skips designed by 
Mr. L. Ennis, Director of Construction for the 
contractors, by the 7-ton cranes to the required 
point. Granite masonry is unloaded by the 25-ton 
crane аб water's edge and handled into place Бу 
the 7-ton cranes above-mentioned. 

By this method, the concrete shell will be run 
up to about level 132:00, the masonry following 
on as stones are delivered. At level 132, the 7-ton 
cranes can no longer command the outer sidewalls 
of the pylons, but the internal walls will proceed 
to level 155-50. Тһе 7-ton cranes and timber 
trestle 110 ft. high will then be dismantled, and 
the cranes re-erected on the top of the steelwork 
of the adjacent approach span, from whence the 
outer walls can be completed to level 155-50. 
and with the assistance of the 25-ton electric crane 
for erecting approach span steelwork, the reinforced 
decks at level 155-50 will be completed, the 25-ton 
cranes then proceeding to erect the steel bridge 
deck upon the abutment towers. On the northern 
side a system somewhat similar has been installed. 


LITERATURE. 
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Strength of Materials, Ву Е. У. Warnock, Ph.D., 
B.Sc. London: Sir Isaac Pitman and Sons, Limited. 
[Price 128. ба. net.] 
Тніз book is intended primarily for the use of 
students preparing for the degree of B.Sc. and for 
the examinations of the various professional engi- 
neering institutions, but should also prove useful 
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for practical engineers. The matter is well, grouped, 
the printing is clear and easily read, and the 
diagrams and sketches are excellent. А good 
feature is the examination of the limiting stress 
conditions under the various compound stress 
theories, and the author shows the application of 
these theories in some common practical cases such 
as thin cylinders and spheres, thick cylinders, and 
the torsion of shafts. Several points not usually 
found in textbooks are dealt with, including the 
shape of bars to give uniform strength when under 
tension due to their own weight, and the extension 
of taper rods in tension. The torsion of taper shafts 
is also discussed, and some excellent information 
is given on the whirling of shafts. 

In some ways the book would have been improved 
by the inclusion of further information. Particular 
attention is given to the method of obtaining the 
deflection of beams from the consideration of the 
moment of the bending moment diagram. This 
gives а quick and easy solution of simple cases, but, 
unfortunately, the general graphical treatment is 
absent. Again, nothing is said about the graphical 
determination of moments, centroids and momenta 
of inertia of irregular sections such as are often 
met within practice. Тһе discussion of Clapeyron's 
Theorem of Three Moments is not so extensive as 
it might be, and the examples on this important 
theorem are rather poor. Also Wilson's well-known 
method of solving continuous beam problems is 
omitted altogether. 


The chapter dealing with the stresses in thick ! secondary. 
cylinders and compound cylinders is as complete 


as is usually found ín text-books, but further infor- 
mation would be weleomed on the subject of shrink- 
ing allowances in crank webs, cylinders, &c. In 
view of the increasing importance attached to an 
accurate knowledge of vibrations and particularly 


torsional vibrations, it is rather surprising that 


nothing has been said on this subject although, of 


course, this may appear in some other volume of the 


same series. It may be noted also that the stresses 
in flat plates have been neglected, although this is 
а part of the work usually included in text-books 
on strength of materials. А very extensive and 
valuable chapter on testing machines and the testing 


of materials gives some excellent illustrations of | 


the machines used in practice. 


In spite of the omissions noted above, the book 


should prove of great value to the student, especi- 
ally when we consider the liberal supply of worked 
examples which appear in addition to the well- 
selected examples at the end of each chapter. 


Electric Rectifiers and Valves. By Professor Dr.-Ing. A. 
GUNTHERSCHULZE. Translated and revised by NORMAN 
А. DE BRUYNE, В.А. London: Chapman and Hall, 
Limited. Price 158. net.] 

A BOOK by so well known an original investigator 

as Dr. Giintherschulze, of the Reichsanstalt, will 

be opened in the confidence that the subject has 
been dealt with in a thorough competent manner, 
from the theoretical as well as from the practical 
standpoint. At the same time, the reader might 
anticipate preferential attention to electrolytic 
rectifiers, with the investigation of which Dr. 

Güntherschulze's name is so prominently connected. 

But these rectifiers only occupy one tenth of the 

212 pages, and the chapter, or rather the two chap- 

ters, concerning them, include rectifiers of the arc 

and mercury vapour types. The whole subject is 
divided into two sections, a physical theory section 
and a technical section. Some chapter headings 
are to be found in both the sections, and the division 
appears to serve its purpose, though one may 
wonder why the first chapter of the second section, 

Connections and Mathematical Theory of Valves, 

has not been incorporated in the first general section. 
Rectifiers are devices intended to restrict the flow 

of current to one direction and to convert alterna- 
ting into direct current. That may be effected by 
moving parts, switches, reeds and rotary commuta- 
tors. about which the book has not a great deal 
to Say. Valves are defined as conducting systems. 
the characteristic volt-ampere curves of which are 
dependent upon the current direction ; thetermvalve 
comprises generators of high-frequency oscillations. 

The volume deals primarily with strong-current 

rectifiers; delicate detecting instruments for 


mann jet wave rectifier, illustrated on page 338 of our 


about the inventors or any literature reference; re- 
| ferences are а somewhat weak feature of the book. 


high-frequency work do not fall into its scope. 
Since the current flow is а transport of electricity 
by electrons and ions, а rectifier or valve must 
contain some device or boundary to stop, partially 
or entirely, the flow in the undesired direction. 
The boundary may be of the types: metal-metal, 
gas-gas, electrol yte-electrolyte, metal-gas or vacuum, 
metal-electrolyte, gas-electrolyte, and miscellaneous 
materials. Тһе metal-metal boundary (thermo- 
electric valves) is hardly utilised for this purpose, 
even when we class as metals all materials conducting 
like metals (carbon, sulphides, &c.). Gases and 
electrolytes are not used, except in combination 
with some other boundary as mentioned above. To 
understand the action, we must study the electric 
discharge through gases and electrolytes. The author 
therefore discusses the discharge through ordinary 
and inert gases, the actions of the electrodes, 
and the are in special chapters, explaining the 
dark spaces, space charges, effect of impurities. 
and thermionic emission of electrons before coming 
to the chapters on electrolytic rectifiers and detectors. 
All these problems are discussed in a very instructive 
way. The electrolytic rectifier consisting of a 
metal plate in an electrolyte is said to depend upon 
the valve effect of the yas-electrolytic boundary, 
and even the Schlömilch cell (built up of two 
platinum electrodes of very unequal areas immersed 
in sulphuric acid) and the crystal detector are 
characterised as electronic valves, at any rate in 
high-frequency work. the electrolytic effects being 


The mechanical rectifiers of the reed-relay and 
vibrating flame types, which are dealt with in the 
technical section, do not fail to allude to the Hart- 


issue of September 9 last. Details of this novelty 
were not available at the time of publication of the 
volume, and а literature reference could not be 
given in this case. But the S tube of Bush and 
Smith is illustrated without any further information 


The index is not good either, and does not mention 
Hartmann, for instance. The translator, Mr. 
Norman de Bruyne, of Trinity College. Cambridge, 
himself author of a book on Тһе Electrolytic Rectifier, 
remarks in the preface that the purist might find 
much in the book to offend his prejudices, but that 
clearness is worth an occasional redundancy. One 
need not be a purist, however, to question the 
clearness of some of Mr. de Bruyne’s translations. 

In characterising crystal detectors as electronic 
valves Dr. Giintherschulze had quoted the views of 
Schottky. In the book under notice this reads: 
‘Schottky represents these relations [that only 
electrons of а certain minimum velocity can leave 
а metal] very clearly by the picture of a flat basin 
with a high curved side. Elastic spheres, (the 
electrons,) can roll undisturbed here and there on 
the bottom of this basin. But as soon as they wish 
to leave the basin, they must have so great a velocity 
that they can run up the side. Тһе height of the 
side corresponds to the total voltage opposing the 
exit from the basin, and the steepness of the walls 
to the potential gradient," and so on. Schottky, 
wrote this in the Zeitschrift fiir Physik, vol. xiv, 
1923, and Dr. Güntherschulze's book was published 
in 1924. "This information is not given in the trans- 
lation, and one does not know, therefore, how far 
the additions, which the translator has made, with 
the acknowledged assistance of the author, extend 
beyond the tantalum rectifier and the Moullin volt- 
meter mentioned in the preface. 


Рутотату. By WiLLIAM P. Моор, A.B., M.S., and 
JAMES М. Cork, Ph.D. London: McGraw НИ 
Publishing Company, Limited, 6 and 8 Bouverie-street, 
E.C.4. [Price 153. net.] 

BorH the authors of this volume of 203 pages, 

illustrated by 92 diagrams and views, are con- 

nected with the University of Michigan, Mr. Wood 
being assistant professor of metallurgy and Mr. 

Cork assistant professor of physics. They deal in 

nine chapters with temperature scales, fluid thermo- 

meters, thermo-electric and resistance thermo- 
meters, optical and total radiation pyrometers, and 
further, with temperature recorders and controlling 
devices, transition points and thermal] analysis, 


and with refractory materials used in pyrometry, 
The notes on the Seebeck, Peltier and Thomson 
effects practically end with Thomson’s work; the 
more recent researches by Benedicks are not 
noticed, but they have no direct bearing in the 
construction of pyrometers. On the other hand, 
thermopiles should have received more attention 
and the recent refinements in thermocouples due to 
Professor Moll, of Utrecht, and others, should have 
been mentioned. For English readers the chief 
interest of the volume lies in the descriptions of 
instruments and equipments of American manu. 
facture. Some of the manufacturers are entered 
in the index, but these references are by no means 
complete. Тһе discussion of recent researches and 
their applications is too much restricted to the 
Bureau of Standards, and good books on pyrometry 
have appeared since 1919, the last date mentioned 
іп the preface. Тһе subject has become so large 
that space need not have been given to so-called 
problems—unanswered questions—at the ends of 
the chapters. Тһе notes оп experiments, also 
additional to the chapters, e.g., how to find the 
emissivity of a metal, are quite useful, but they 
look a little like afterthoughts and supplementary 
information on matters which should have been 
embodied in the chapter and then have been 
referred to in the table of contents. The problems 
are mere puzzles of a type which is fortunately 
disappearing from text books. Apart from the 
limitations we have had to point out, the volume vill 
certainly be appreciated by students, for whose 
benefit it is primarily compiled. 


Die Speisewasservorwarmung, mittels Kesselabgasen. By 
OBERINGENIEUR Совт Вони Wittenberg: А. 
Ziemsen. [Price 14 marks.] 

Тнк title of this book, though not incorrect, is 

a little misleading. It deals entirely with the 

design and principles of economiser working, a 

subject which, as the author rightly states, has 

been so far relegated to a paragraph or two т 

books on boiler practice, and has not been thought 

worthy of а treatise to itself. Тһе boiler house 
superintendent, when he wishes to obtain informa- 
tion about his economisers, is therefore faced with 
the fact that the more important data cannot be 
accurately obtained, and must largely be guessed at. 

The author seeks to repair this omission, and with 

Teutonic thoroughness, in 250 pages, succeeds ш 

giving an excellent account of an important piece 

of apparatus. Тһе value of the work 18 much 
increased by the inclusion of 30 plates giving 
drawings of typical installations. These have been 
chosen with discrimination and should be extremely 
useful. ши 

In a historical chapter due tribute is paid to 
the work of Green, who made the first researches 
into economisers in 1845, and thus, as the author 
says, may be termed the pioneer of fuel conserva- 
tion equipment. By 1914 this well-known firm 
had made more than 250,000 of these plants, 
fact which in itself may explain the lack of litera- 

ture about them, of which the author complains. A 

complete series of drawings of this and other 5 

economisers, such as those due to Twibills, ue 

and Galloway, Needham, Lees and Garforth, an 

Loweock and Sykes is given. In a second gn 

more modern types of economisers, both of р 

and Continental types, are dealt with, pron 

lattention being paid to the modifications whic! 
have been necessitated by increasing steam pressures. 

Soot blowers and other accessories аге also de- 

scribed. The relative efficiencies of the Kablitz 
ribbed tube economiser (an apparatus и 
largely used іп Germany) and the Green а 
are discussed, and Ше conclusion is come to 19 
in general the former is more efficient. is 
constructional details of the Kablitz and обе 
similar economisers of Continental DARUM 
are discussed at some length. The raison del 
of the book is, however, to be found in the jn 
chapter on economiser design, wherein all 11 
factors involved are carefully worked dut 
treatment is essentially practical, and 1 t 
difficulties of language and systems of measuP | 
can be overcome, should be useful to B 
engineers. There are also chapters on о 
erection and explosions. From the latter сан 
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of phenomenon it is only fair to say that the 
. | economiser is fairly free, but the cases that have 
occurred are dealt, with in detail and in a practical 
way. Тһе author is not very optimistic about the 
future of economisers in general or of the Green 
economiser in particular. Тһе exhaust gases will, 
he thinks, be more and more used for air-preheating, 
while the ribbed tube pattern of economiser will be 
more and more employed. Prophecy in engineering 
is, however, а dangerous exercise. 


— P 
4-8-4 ТУРЕ LOCOMOTIVES РОВ ТНЕ 
CANADIAN NATIONAL RAILWAYS. 
(Concluded from page 348.) 


In our issue of March 23 we gave general drawings 
and particulars of the large 4-8-4 type locomotives 
put in service in the latter half of last year on the 
Canadian National Railways. We also dealt with 
various interesting features of the boilers. The main 
frames of the engines are half nickel steel and half 
vanadium steel. Special steels have been utilised 
for other parts. Nickel steel is used for the main axles, 
for the main crank-pins, coupling and connecting rods, 
and piston rods; while carbon steel is used for the 
springs of the coupled wheels, silico-manganese steel is 
employed for the bogie aprings. The cylinders, of 
cast-iron, are fitted with Hunt-Spiller iron bushes, 
both for the cylinders and piston valves. 'The pistons 
are of the built-up type with Hunt-Spiller iron bull. 
ring. The valve gear is of the Baker type with а 
maximum travel in forward gear of 9 in., and set to 
give I- in. lap, I -in. lead, and u- in. exhaust 
clearance. The big.end of the connecting rod and 
the intermediate coupling-rod connection are fitted 
with floating bushes. 

The main driving journals are 12 in. in diameter by 
13 in. wide. 'These boxes are of quite uncommon 
design, as will be seen from Figs. 19 to 24, annexed. 
They embody the principle of the floating bush, which, 
88 Our readers are aware, has been largely adopted in 
connecting апа coupling-rod practice in America 
with conspicuous success. In this case the boxes 
themselves are made of two parts bolted together on 
the horizontal diameter. These are of cast-steel, 
fitted on the outside with brass liners for the horns 
(Fig. 20) and а bronze hub liner, as shown in Fig. 21. 
Inside the upper and lower halves are fitted tightly 
and keyed, half-bushes of Hunt-Spiller iron 1 іп. 
thick. Inside these are loose half-bushes of bronze, 
free to revolve between the iron bush апа the journal. 
By making the castings and bushes in halves either 
the top or bottom can be taken out without unwheeling. 
The bushes are grease-lubricated from four horizontal 
pockets in the axle-box castings, two above and two 
below the journal. The upper are shown in detail 
in Fig. 23, and the lower in Fig. 24. Тһе pockets are 
fitted with end plugs, and lubricant passes from them 
through holes to holes and grooves in the inner face 
of the iron bushing, and thus feeds the faces between 
this and the bronze bush. Further, in the latter a 
large number of holes allow access of the lubricant to 
the inner face of the bush in contact with the journal. 
The supply from the two upper pockets is dependent 
upon the journal friction raising the temperature of the 
casting, &c., slightly so as to melt the grease. Тһе 
supply from the bottom pockets has to be in an upward 
direction, and this is effected by the pressure of a 
spring piston which may be seen in Fig. 24, the lubri- 
cant being pressed out to the bush faces as soon as the 
slight rise in temperature makes it sufficiently fluid. 
It may be added that the end caps of the pockets are 
locked in pairs by horizontal rods passing through | 
them, as shown in Fig. 22. 

For the four-wheel trucks floating bushes have also 
been adopted. The trucks are of the Commonwealth 
type, with the inverted heart-shaped centring gear 
described on previous occasions іп these columns. 
This is well shown in Figs. 2 and 6, Plate XXXVII 
ante. Jn both cases the truck frames are steel castings. 
The front truck is well illustrated in F igs. 16 to 18 
herewith. In addition to other features, it is unusual 
on account of the springing, which is arranged for, as 
will be seen, by means of three laminated plate springs 
on each side, one under each axle and one in the centre, 
the three being equalised by means of short beams 
and hangers. The wheels are 34} in. in diameter. 
The boxes are of vanadium cast-steel with high-grade 
iron bushings pressed in. The floating bronze bush 
inside this is 7 in. by 10 in. These bronze bushes are 
either solid or in two or three pieces, outside journals 
being employed. A removable collar on the end of 
the axle holds the bearing in place, and the lateral 
movement of the axle in the box helps to distribute 
the lubricant in the box to the bush faces. Grease 
can be supplied through a plugged opening in the 
box cover. The wear in boxes of this type already in 
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Fras. 1 акр 2. CHAN-SraDE CoNcRETE Mixer; Messrs. WiNGET (1924), LrurTED. 


service has proved very slight, and it is expected that 
а set will run for 100,000 miles. 

The trailing truck has front wheels 34] in. in diameter 
and trailing wheels 48 in. in diameter to take boosters, 
though these are not fitted at present to all engines. 
The outside journals are 7 in. by 12 in. and 9 in. by 
14 in. respectively, the boxes also being of the floating- 
bush type. The Trout axle is allowed 1} in. total lateral 
play and the back axle f іп. In addition to the bogie 
arrangements, lateral control gear is fitted to the front 
coupled wheels. With these arrangements the engines 
will take curves of 320 ft. radius. 


THE BUILDING TRADES EXHIBITION. 


Tre fifteenth biennial Building Trades Exhibition 
was opened by Mr. Walter Tapper, A.R.A., President 
of the Royal Institute of British Architects, at Olympia, 
London, op Friday, April 13, and will remain open 
until Thursday next, April 26. During the two years 
since the last of these exhibitions was held, the housing 
situation has undoubtedly become less acute, in the 
sense that more small houses are available, but a great 
deal still remains to be done before the slums which dis- 
figure so many of our large towns are wholly replaced 
by healthy dwellings and before comfortable and 
well-arranged houses can be built at a price which 
will enable lower economic rents to ђе charged. As 
Mr. Tapper said at the opening ceremony, everyone 
must deplore much of the building which is now being 
perpetrated all over the country, but the ugliness in 
design and the use of bad material which it exemplifies, 
are largely the outcome of ignorance. To remove that 
ignorance education 18 necessary, and this exhibition 
forms one excellent way of providing that education. 

That this is realised by those engaged in the building 
trade is shown by the fact that the number of firms 
exhibiting has increased from the 300 odd of two years 
ago to more than 400 this year, with the result that on 
the occasion of the coming-of-age” exhibition, it 
has been found necessary to utilise not only the Main 
and New Halls, but the galleries as well. In general, 
it may be said that, without utility being neglected, 
artistic design and arrangement are characteristics 
of all the important material exhibits, and there is, 
to paraphase Mr. H. G. Williams, M.P., Parliamentary 
Secretary of the Board of Trade, a general realisation 
that the need for the house numerous need not 
destroy the ideal of the house artistic." There are 
naturally numerous labour-saving devices on view, 
including one shown by the Crayford Potteries Company, 
Limited, of Windsor House, Victoria-street, London, 
S.W.1, by means of which an amateur can erect what 
is apparently а red-brick open fireplace of Kentish clay 
slabs in less than & couple of hours. The London 
Brick Company and Forders, Limited, of Kingsway, 
London, are exhibiting what is said to be an entirely 
new hollow brick, for which economy of material, 
lightness and heat insulation аге claimed. Art-metal 
work, baths, door and window fittings, heating арра- 
ratus, terra-cotta goods, floor materials. panelling, 
roofing, rubber goods, and steel construction are also 
largely represented, and bere again the need for labour- 
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Еле. 3. TURNTABLE ConcRETE Мтхев ; Messrs. WiNGET (1924), LIMITED. 


saving in the finished house has evidently been care- 
fully kept in view. Among these exhibits mention 
may be made of the waterproofing material shown by 
Messrs. Sika, Limited, of 82, Victoria-street, London, 
S.W.1. This is intended for use with cement, and though 
comparatively new in this country, has been employed 
with success in stopping bursts in the tunnels оп the 
St. Gothard railways, for similar purposes on the London 
Underground Railways and in the shafts which are now 
being sunk in connection with the Mersey Tunnel at 
Liverpool. The Building Research Station of the De- 


partment of Scientific and Industrial Research пен не 
interesting demonstration of the work they A 
to assist industry, while various educational vmm 
exhibit work done by their students. Much of this 
of a gratifyingly high character. | 

Ав SAKES, 9 кары our readers will be 1 70 
interested in the machinery that has been p ate 
producing the equipment required in the 85 
industry from raw material, and we shall, therefor 
confine our account of the Exhibition in the ti 
to that important aspect of the position. 
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Fig. 4. Огркн-Пвом CONCRETE Mixer; Messrs. Goopwin, BARSBY AND CoMPANY, LIMITED. 


% 


Fig. 5. SrwaLE-RorLER PAINT ML; Messrs. SIDNEY SMITH AND BLYTH, LIMITED. 


axiomatic that well-designed machinery must result | апа welders have not yet found their way 
Ша cheaper and better product, and that equipment | numbers, into building operations. 


that can be so described is also of the greatest use| A number of firms are showing concrete mixers, 
among which those exhibited by Messrs. Ransomes and 


Rapier, Limited, of Ipswich, Messrs. Stothert and 
Pitt, Limited, of Bath, and Messrs. John Fowler and 


under the second heading. Either & good deal of the Company (Leeds), Limited, are so well known as hardly 
The outstanding feature 


of the large stand of Messrs. Winget (1924), Limited, of 
Grosvenor-gardens, London, S.W.1, is the Roadmaker 
model of concrete mixer, which is illustrated in Fig. 3. 


eupply available on many sites, often due to the unin- | This is mounted on a turntable, so that the change from 
side to end loading or discharge can be made imme- 


necessary facilities, The result is that such machines diately, and has ап adjustable delivery chute 80 that 
concrete can be placed up to а maximum radius of 


for operation by motors, and electric drills, riveters 8 ft. This, and other models, are equipped with an 


in the actual erection of houses and other buildings. 
he first of these propositions appears to be generally 
realised, but more progress would seem to be necessary 


erection. work is still done by hand, with consequent | to require further mention. 
loss of time and money, or full advantage is not taken 
the sources of power available. For instance, the 


maximum possible use is not made of the electricity 


igible reluctance of the authorities to provide the 


85 concrete mixers are not arranged, as they might be, 


, in any 
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ich i j ight feed 
matic water tank, which is fitted with a sig 
“а regulator, thus enabling the correct шш. d 
water to be discharged as the drum 18 E о' - 
The supply pipe to this tank acts as a stay tot р Ди T 
frame, and is fitted with а three-way cock, so tha |. 
the water pressure available is not sufficient, if can 
ented by а hand pump. | | 
S ] and 2 illustrate а new model of о 
mixer, which is also being shown on this stand. In the 
original design, the spade had prongs with chains pe 
dent from them, but these have been replaced by easily 
and cheaply renewable rigid tips. The mixer has пе 
specially designed for dealing with asphalt and semi-we 
concrete, such as is used in the manufacture of blocks 
and slabs, and the pan is arranged to create а very 
large disturbance, во that the тіх із homogeneous. The 
10 cub. ft. model of this mixer has an output of 100 
cub. yd. a day. Е 
Murs Goodwin, Barsby and Company, Limited, of 
Leicester, are exhibiting one of their open-drum concrete 
mixers with a convertible end and side loader. This 
mixer, which is illustrated in Fig. 4, has а capacity of 
{ cub. yd. of unmixed aggregate. The general design 
of the drum used is probably well known to our readers, 
but it may be recalled that the upper portion of the 
drum is of riveted steel plate, the lower portion being of 
semi-steel, on which is cast the bevel gear wheel through 
which the drive is transmitted. The drum rests on 
one central steel ball bearing, which is adequately 
protected from dirt. When revolving, it is tilted 
at about 25 deg., so that the blades both carry 


the material up and impart a pouring action to it, 


thus ensuring thorough mixing. The mixer exhibited 
is fitted with an end loader, our illustration showing 
the operating side with the loader ready to receive a 
batch. In this case, the skip is worked up а runway 
and is not pivoted, as it is in many designs of side 
loader. A useful feature is that the runway can easily 
be lengthened to feed at a lower level than that on 
which the machine stands. The skip can also be fitted 
so that it can be loaded from the side, when the site 
conditions render that arrangement more suitable. 
Feeding is facilitated by the fact that the edge of the 
drum on the stationary machine is only about 36 in. 
from the ground. The mixer is discharged by tilting 
16 over to the side opposite from that оп which it has 
been fed, so that the feeding and receiving gangs do 
not get in each other’s way. Tilting can be controlled 
by one man. 

A portable 12-in. by 6-in. heavy stone breaker is 
also being shown by this firm. It is fitted with 
machined gunmetal bearings, which are bedded into 
bored seatings, and with manganese-steel jaw faces 
and side plates, which, like the screening apparatus, 
ате mounted on travelling wheels. The outer end 
of the screening apparatus shaft is mounted in а bear- 
ing which can be fixed to & timber block, or other 
support. This equipment can be modified so that it 
can be used as a granulator for producing chippings 
for concrete work. 

In addition to showing various models of their 
Kwik-Mix tilting-drum concrete mixers, Messrs. А. A. 
Byrd and Company, of 11, Queen Victoria-street, Lon- 
don, E.C.4, are exhibiting samples of their Metaform 
steel shuttering for in situ concrete construction. 
These are intended to illustrate the various types of 
construction that can be carried out by the use of these 
іы and include retaining walls and large circular 
tanks. 

А necessary concomitant of many of the materials 
used in building is paint. This is necessary both as a 
protection against atmospheric ravages and as an aid 
to their attractiveness. The large amount of paint 
now required for these purposes has led to the develop- 
ment of a number of interesting machines for its 
manufacture, a few examples of which are on view at 
this exhibition. 

For instance, mention may be made of the single 
roller mill, which has been designed by Messrs. Sidney 
Smith and Blyth, Limited, of 35, Garratt-lane, London, 
S.W.18, to deal with superfine paints, as well as with 
enamels and inks. This mill, which, as already 
mentioned, is of the single-roller type, is made in three 
sizes. The second size has a roller 12 in. in diameter 
and 22 in. long, and is illustrated in Fig. 5. In the past, 
it was customary to grind superfine paints and enamels 
in flat stone or cone mills. This was a slow and un- 
economical process, and the final product required careful 
straining. On the other hand, it is claimed that the 
roller mill produces a paint which requires no further 
treatment, and also enables the processes of fine grinding, 
finishing and straining to be performed simultaneously. 
Moreover, it permits economy both in plant and power, 
as is shown by the fact that in one factory, ten large 
and three small cone mills, requiring about 20 h.p. to 
drive them, were replaced by thr e 18.in. roller mills, 
requiring only 6 h.p., without the output being re- 
duced. 

Mills of the type illustrated are mainly intended for 
finishing liquid and semi-liquid materials. An important 
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На. 6. FivEe.CurTER MouLDING AND PLANING MACHINE; Messrs. THOMAS ROBINSON AND Son, LIMITED. 


point about them is that they can be fitted with steam 
heating or water cooling, so that the working tempera- 
ture can be maintained between specified limits, as is 
necessary when inks and certain other materials are being 
dealt with. Ав regards design, the frame is of cast 
iron. It is well-ribbed and is carried on а box-shaped 
bed plate to ensure rigidity. The rolls are of chilled 
iron, which is accurately machined and polished, and the 
chill is carried through the material to an ample depth, 
во that а very high degree of hardness is obtained. 
The rolls are carried on steel spindles, which are forced 
into position by hydraulic pressure. These spindles 
аге drilled and fitted with appropriate connections, so 
that steam heating or water cooling can be used for 
the purposes mentioned above. The sides of the hopper 
are of sheet steel with welded joints, the base being 
of gunmetal. It is fitted with micrometer adjustments, 
so that materials of different qualities can be dealt with. 
It is also provided with a hinge, so that it can be 
easily opened by a hand wheel, an arrangement which 
enables the grinding bar to be withdrawn for cleaning 
and inspection without altering the micrometer setting. 
The hopper is secured in its working position by two lock- 
ing bolts, which are easily accessible. The grinding bar 
itself is of cast-iron. The mill illustrated is driven by 
а 3-h.p. motor through a belt, the speed of the pulley, 
which is fixed direct to the roll shaft, being 120 r.p.m. 
In the case of the larger sizes, however, а countershaft, 
carried on the frame in gunmetal bearings, is used, 
the drive thence being by gearing. The daily output 
of the mill illustrated is from 80 gallons to 120 gallons, 
but patterns with outputs up to 200 gallons are made. 
The scrapers used are made of spring steel, and 
sre fitted with a tensioning device, so that their 
adjustment is easy and accurate. The scraper blade 
does not require grinding. The scraper itself can be 
made either open or closed, and can be divided and 
fitted with one or two molasses gates. We under- 
stand that this type of mill has been satisfactorily used 
for reclaiming lost colour in linoleum factories. In this 
case, the colour that is to be reclaimed contains a 
considerable percentage of matter of a fibrous nature, 
which is entirely removed in the mill, во that the residue 
is suitable for further use. A material economy can 
obviously be effected in this way. 

The same firm are exhibiting a 30-in. by 30-in. twin- 
paste mixer, which is mounted over a tandem two- 
roller mill. This has an output of 11; tons of white 
lead paste a day, and is intended for dealing with 
pastes, semi-pastes, and liquids of various kinds. 

The collection of machines on the stand of Messrs. 
Thomas Robinson and Son, Limited, Rochdale, is too 
large to describe in detail, but it may be said that 


most of them have been selected to illustrate produc- 
tion in quantity. Perhaps the most outstanding 
machine is the one we show in Fig. 6, above. This 
is a high-speed five-cutter machine for moulding, 
planing, and matching, known as Type N.L. It is 
suitable for either hard or soft woods, and special 
provision has been made for changing over and setting 
up. The side cutters are situated between the top 
and bottom cutters, and an extra bottom or beading 
head at the end of the machine carries the fifth cutter. 
The frame is a good example of this firm’s practice, 
being of simple but stiff design ‘and connected by 
massive cross ties. No part projects below the floor 
line. The bottom cutter head is mounted on a trans- 
verse slide, permitting withdrawal of the cutter when 
necessary. The slide is carried оп one side by а rounded 
surface, which acts as а hinge, and on the other by-a 
flat surface capable of vertical movement derived from 
an eccentric, the tilting movement thus possible provid- 
ing а sensitive vertical adjustment. The ends of the 
surfaces are capable of independent vertical adjustment, 
во that the cutter block can be levelled transversely. 
A removable bearing and cutter block can be fitted, 
so that the block may be changed for solid profile 
cutters or for cutter heads already set up in the tool 
room. 


The top cutter block is carried on substantial brackets. 


of the type shown in the figure, the lower portion passing 
underneath the bed and the base, where connected to the 
frame, being generally situated behind the cutter block. 
The cutter head frame is given vertical movement by 
screws acting at the ends of levers on the spindle 
bearings, which levers carry pointers to indicate the 
thickness of timber produced at any particular setting 
on scales attached to the side of the brackets. This 
arrangement is well shown in the figure. Тһе crank 
handle at the bottom of the bracket is for giving 
motion to the two screws. Incidentally, it may be 
mentioned that all adjustments are controlled from 
the front of the machine. Тһе top cutter head сап be 
fitted with a removable cutter block and spindle if 
desired. Тһе side cutters are just in front of the top 
cutter and are provided with a vertical adjustment, 
seen in the recess of the frame immediately below them, 
with traversing screws, and a locking device, visible 
in the oval flanges adjoining. The left-hand head has 
а radial type chipbreaker with renewable shoe, and 
detachable steel hoods are provided for removing 
chips by exhausting. 

The end cutter head, as may be gathered from the 
figure, is of the nature of an attachment to the main 
frame. The front bearing is removable and the 
spindle is designed to carry either a square cutter 


block, & profile head, а splitting saw, or solid relieved 
mould cutters. А back table is fitted, which can be 
adjusted independehtly of the movement of the cutter 
block, and can be.swung out of the way to give access 
to the block. All the cutter blocks are of the square 
pattern, lipped and -slotted for square-headed bolts 
$ in. in diameter, оп all four sides. They are suitable 
for feed speeds up to 80 ft. per minute. When higher 
speeds, ‘say up to 120 ft. per minute, are required, 
circular cutter blocks, to carry four or six steel knives, 
are fitted and used with a truing-up device. This latter 
consists of an emery stick carried in a holder, which 
can be traversed across the cutter while it is ranning. 
The device is built in the machine, in the case of the 
bottom roller, and attached to a of sloping 
brackets, readily distinguishable in the figure, for the 


‘top cutter. All the cutter spindles are mounted in 


ball bearings having dustproof housings. 

The feed rolls are four in number, two above and two 
below the timber. All are driven by machine-cut spur 
gearing, totally enclosed. The two bottom rolls, 
together with a narrow table before the bottom cutter. 
can be raised and lowered as a whole by means of 
screw-regulated wedge devices, which also permit 
independent adjustment being made on the rolls for 
levelling, ete. The top rolls аге carried in swing frames, 
and are weighted by a lever which is connected to the 
frames by a chain capable of adjustment in length, 
во that wide differences in thickness of material can be 
allowed for without excessive movement of the lever. 
The large handwheel visible in the figure below the 
gear housing controls the raising and lowering of the 
feed rolls. The feed-regulating device shown in the 
figure is a vee-belt variable-s gear, by means of 
which the operator can vary the rate of speed through 
a wide range while the machine is ing. This is 
oe by the handwheel shown in the figure behind the 
eed starting and stopping lever. 

The nature of the ao eral pressures will be clear from 
the figure. That over the bottom head is of the 
weighted-lever, double-roller type, and, 88 ап alterns- 
tive, a flat slipper to hold wood pads is provided. This is 
followed by a pair of roller pressures between the side 
cutter blocks. At the top cutter block, there are two 
sets of pressures, that in front being of the weighted 
chip-breaker type with renewable steel shoes, and вас 
behind consisting of weighted slippers to carry we 
pads, which may be shaped to suit a mould. А similar 
pair ia provided above the end cutter block. The 
machine will take timber up to 4 in. deep by 15 in. 
wide, with feed rolls 8 in. in diameter, and С 
be built with either four or six cutter heads an 
fixed knives. А heavier series will handle timber ир 
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Fig. 8. THREE-DRUM SANDER; MEssrs. JOHN PICKLES AND SON 


Ж 15 ee by 24 in. wide. This has fed rolls 10 in. 
а попа the other exhibits on this stand a vertical 
d re-saw for deals, battens, and large flitches is 
Noticeable. The saw pulleys are fitted with an in- 
11 sleeve mounting, by which they are supported 
ind y under the centre of the rim with a ball bearing 
ependently of the spindle. This latter has its own 
nng, the arrangement making it impossible for the 
on the band-saw pulleys to distort or bend the 


(ENGINEERS), LIMITED. 


Other saws shown аге an under-driven 


speed planing and moulding machine illustrated in 
Fig. 7. A special feature of this is the open-type 
top head, which is fitted with a patent loose cutter 
block, so that several heads can be set up in the 
tool-room and simply slipped into position when a 
change-over becomes necessary. This operation is 
effected by slacking back a screw, so that the spindle 
carrying the heads can be completely witndrawn 
from the outer bearing and its end freed. The cutter 
head in use is then slipped off, and the new one 
placed in position. This arrangement, it is claimed, 
does away with any necessity for removing the bearing 
or undermining the spindle by making it in two sections. 
It also prevents the latter from getting out of alignment. 
The machine is also fitted with a jointing and truing 
device, which is arranged with a compound slide, so 
that either straight or profile cutters can be sharpened 
when they are in position. The cutter, in this case, 
is revolved at a speed of 4,800 r.p.m., and is brought 
up against a carborundum stone mounted on an 
auxiliary turret. All the spindles on the machine 
are steel forgings, and are mounted on heavy double- 
row ball and roller bearings. The bottom head, which 
also draws out, is carried on an adjustable solid wedge- 
shaped bed, and can be securely locked in position. 
An independent loose pulley is provided for stopping 
and starting. The side heads, one of which is in 
advance of the other, are adjustable from the front, 
ball-bearing pressure pulleys being located between 
them. The bottom-head platen has а separate 
rise and fall motion on inclined slides. The feed gear 
consists of large diameter rollers, the bottom rollers 
being adjustable in a vertical direction. A four-speed 
gear-box, in which all the gearing is machine cut, 
enables feeds from 20 to 120 ft. per minute to be 
obtained. 

The three-drum sander, illustrated in Fig. 8, which 
is also being shown by this firm, is a modification of 
the earlier pattern described by us in connection with 


spindles. pat scri | | 
roller-feed saw bench, а two-spindle dimension saw | the last Building Exhibition. Its main feature is the 


bench, and а straight edging and ripping saw bench 
with chain feed. There are also examples of a chain 
cutter and hollow-chisel mortiser. a general. purpose 
tenoning machine, two types of moulding machines, two 
planing machines, а universal woodworker, and several 
smaller machines and auxiliaries. 

The exhibit of Messrs. John Pickles and Son (Engi- 
neers), Limited, of Hebden Bridge, includes the high- 


feeding arrangement, which consists of а long, endless 
bed made up of а number of rubber cups or pads. 
These pads are reinforced by steel plates, and are fixed 
to steel slats, which are driven by chains and travel on 
well-lubricated plane ways. 16 is stated that this 
construction enables an even pressure to be main- 
tained, with the result that very short stock can be 
worked without rounding the edges, while hard or soft 
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timbers from } in. to 4 in. thick can be dealt with. 
The table, which carries the planed ways for the endless 
bed, 18 supported at each corner, and can be adjusted 
in height, either manually or by power clutch, allowing 
the operating gear to be thrown out of action. The 
front portion of the table and of the endless bed are 
e во that they form a hopper feed for short 
stock. 

As in the former machine, the three sander drums, 
which run on dustproof ball bearings, are fitted with 
an automatic take-up to eliminate any slackness in 
the paper during operation. The paper itself can be 
quickly changed. Ground and polished pressure bars are 
placed in front of and behind each drum. The bar in 
front of the first drum is adjustable, so that the cut can 
be varied without it being necessary to alter the vertical 
position of the drum itself. The machine is made in 
five sizes, the largest of which will deal with timber up 
to 48 in. by 4 in. 

The Lafarge Aluminous Cement Company, Limited, 
of West Thurrock, Fssex, are exhibiting their ciment 
fondu and Larfarge extra-white cement, and make 
the interesting announcement that, in future, every 
sack of this material sold by them will be accompanied 
by a test certificate signed by the testing firm Messrs. 
David Kirkaldy and Son, thus assuring the purchaser 
that the whole batch delivered is up to the full standard 
required. 

Messrs, Е. and R. Lataire Brothers, of 94, Great Port- 
land-street, London, W.1, are showing their carving 
machine. This enables one or more tools to follow the 
movements of a tracer which is passed over the model 
that is to be reproduced. "The actual work is carried 
out in three stages by spoon-shaped tool: of different 
diameters running at 6,000 r.p.m. 


(To be continued.) 


THE AUTOGENOUS WELDING OF 
STAINLESS STEELS. 


THE desirability, wherever possible, of subsequently 
heat-treating all stainless-steel articles, after having 
welded them, formed the key-note of а paper read on 
March 29 last, before The British Acetylene and 
Welding Association, by Messrs. H. Bull, and L. 
Johnson, of Messrs. Brown Bayley's Steel Works, 
Limited, Sheffield. Тһе authors drew attention to the 
fact that all commercial welding involved heating the 
parts to be welded to & high temperature, usually 
approaching the melting point of the metal; this 
induced the formation of a coarse crystalline structure 
in the material, in the region of the weld. Араш, 
if the alloy subjected to the welding process were an 
air-hardening Stainless steel of the cutlery type, 
increased hardness would be produced as а result of 
cooling in air from a high temperature. These two 
factors caused the resultant welded material to lack 
toughness. Furthermore, the tapering off of the heating 
effects brought about a softening of the metal аф some 
point away from the weld; these softer regions or 
“ bands " were more corrodible than were the fully 
hardened portions of the material. Hence, correct 
heat-treatment was necessary to restore the corrosion- 
resisting, as well as the mechanical, properties of the 
welded material. 

The high-nickel, high-chromium, austenitic type of 
stainless stecls presented no serious difficulties; the 
material softened when cooled rapidly from high tem- 
peratures, so that little or no trouble would be expected 
to develop by the local heating and cooling caused by 
the welding. There was, in fact, no marked falling-off in 
mechanical properties; welded strips could be bent over 
double without fracture. In some few cases, however, 
it had been found that slight selective corrosion had 
occurred in austenitic steels which had been exposed 
toa welding heat. Exhaustive research had shown that 
when the material was subjected to prolonged heating 
at temperatures between 800 deg. and 850 deg. C., it 
was more liable to corrode than was austenitic steel 
in the fully softened condition. Here, again, correct 
heat treatment, involving а reheating of the material 
to the usual softening temperature of from 1,000 deg. 
to 1,200 deg. C., completely restored the corrosion- 
resisting properties of welded austenitic alloys. 

АП the processes in use for the welding of ordinary 
steel could be applied to the welding of the stainless 
materials. In arc and gas welding, however, special 
electrodes or rods were necessary. The electrodes 
for use in arc welding might be composed of stainless 
steel, or consist of metals or alloys which would melt 
down to give an alloy of about the same composition 
as the stainless material to be welded. These were 
known as synthetic electrodes, and а typical rod for 
use with Stainless steel would comprise an iron or mild 
steel rod, а wrapping of asbestos, and a binder, together 
with powdered ferro-chromium and а deoxidiser. 
The composition of the weld produced by any electrode 
was determined, to а greater or lesser degree, by the skill 
of the welder. If the arc were kept long, the weld 
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would be low in chromium, owing to oxidation. The 
arc should, therefore, be kept as small as possible. 
In gas welding, the condition of the flame was most 
important; the flame should be slightly reducing, 
i. e., it should carry a slight excess of acetylene. Too 
much acetylene, on the other hand, gave rise to 
carburised welds, while too much oxygen produced 
oxidised welds, which were spongy and brittle and were 
liable to leak. Spot, lap, and seam welding, by the 
electric resistance method, could be carried out without 
difficulty, and were largely employed in the manu- 
facture of domestic articles and of containers utilised in 
the chemical industry. 

An informal dinner, at which the two authors of the 
above- mentioned paper were introduced to the members 
of the Association, was held prior tothe meeting, the 
chair being taken by the President, Mr. A. Jackson. 
At the invitation of Messrs. Allen-Liversidge, Limited, 
we attended this function, which took place at The 
Old Colony Club, Leadenhall-street, E.C.3. 
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апа Г. W. Suyper. [Price 10 cents.] No. 360. 
Cleaning of Fur and Leather Garments. By M. H. 
GOLDMAN and С. С. Новвавр. [Price 15 cents.) 
Washington : Government Printing Office. 

Department of Scientific and Industrial Research. Fuel 
Research. Technical Езра Ко. 19. The “ Unsaturated 
Hydro-Carbons " in the Gases from the Carbontsation of 
Coal. By А. B. MANNING AND OTHERS. London: 
His Majesty's Stationery Office. [Price ба. net.] 

Report on the Handling of Fuel, Layout of Engine Changing 
Stations, and other Miscellaneous Developments in the 
United States of America. Ву R. С. САВЕ. Technical 
Paper No. 257. Calcutta: Government of India. 
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Department of Overseas Trade. Report on the Economic 
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Springs. I. The Endurance of Spring Steel Plates 
under Repetition of Reversed Bending Stress. Ву С. A. 
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| Price да. net.] 

Electro-Farming or the Application of Electricity to 
Agriculture. Ву R. BoRLAsE MaTrHEWS. London: 
Ernest Benn, Limited. {Price 25s. net.) 

Cast Iron in the Light of Recent Research. By WILLIAM 
HERBERT HATFIELD. Third edition, revised and 
enlarged. London: Charles Griffin and Company, 
Limited. [Price 162. net.] 

Electrical Engineering Economics. A Study of the 
Economic Use and Supply of Electricity. By D. J. 
Botton. London: Chapman and Hall, Limited. 
[Price 213. net.] 

Twenty Seventh Financial and Economic Annual ој 
Japan, 1427. Tokyo: Government Printing Office. 
[Price 2 yen.j 

Canada. Department of Mines. Mines Branch. No. 
673. Abrasives Products of Canada. Technology and 
Application. Part I. Siliceous Abrasives. Sand- 
stones, Quartz, Tripoli, Pumice, and Volcanic Dust. By 
У. L. EARDLEY-WiLMOT. Ottawa: Department of 
Mines, Mines Branch. [Price 30 cents. } 

Principles of Electric Power Transmission by 
Currents. By Н. Wappicor. London: С 
Hall, Limited. [Price 214. net.] 

A Treatise on the Principles and Practice of Harbour 
Engineering. Ву Bryson CuNNINGHAM, D. So., 
M.Inst.C.E. Third edition, revised апа greatly 
enlarged. London: Charles Griffin and Company, 
Limited. (Price 30s. net.] 

The Journal of the Institute of Metals. Vol, XXXVIII. 
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of the Institute. (Price 318. 64. net.] 
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Chemistry and из Industrial Applications. Ву C. T. 
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wirtschaftspolitiache Reisestudis. Ву Professor Dr.- 
Ing. W. Mutter. Berlin: V. D. I. Verlag G. m. b. H. 
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THE INSTITUTION оғ AUTOMOBILE ENGINEERS.—The 
council of the Institution of Automobile Engineers has 
decided to award the Institution medal to Captain J. S. 
Wilkinson, М.Т.А.Е., for the prominent part which he 
took in the design of the Napier Lion 875 h.p. engine 
fitted to the w machine іп the Schneider Trophy 
Race. Тһе council has also decided that, іп future, the 
award of the medal shall be extended to non-members of 
x Institution for technical achievements of apecial 
value. 
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NOTES FROM THE NORTH. 


Grascow, Wednesday. 

Scottish Steel Trade.—Nothing of any importance haa 
occurred in the Scottish steel trade during the week, and 
conditions аге unaltered. Тһе tone continues dull 
and buyers seem to have no confidence in the future. 
Consumers are only specifying for their actual needs, 
and there is little life in the trade. Export orders are 
few апа the tonnage is generally of small dimensions. 
In the black-sheet trade there is little change. While the 
heavier gauges are still moving within narrow limita, 
there is rather more doing in light and galvanised sheets, 
The following are the current market quotations :— 
Boiler plates, 101. 108. per ton; ship plates, 87. 7s. ва. 
per ton; sections, 71. 178. 6d. per ton; sheets, J. in., 
81. 12s. ба. per ton; and galvanised corrugated sheets. 
24 g., 131. Та. ба. per ton, all delivered Glasgow stations. 


Malleable-Iron Тгаде- the West of Scotland 
malleable-iron trade, a dull tone continues, and makers 
find much difficulty in securing orders owing to the very 
keen competition now prevailing. In the steel re-rolling 
branch of the trade, a similar state exists and very keen 
росе are being quoted for any export lote on offer. 

e current prices are as follows :—'' Crown " bars, 
101. 5s. рег ton for home delivery, and 91. 158. per ton for 
export; re- rolled steel bars, 71. 158. per ton for home 
delivery, &nd 71. per ton for export. 


Scottish Pig-Iron Trade.—There has been no expan 
sion of business in the Scottish pig-iron trade since last 
report, but the tone continues firm. The current output 
and stocks on hand are still ample to meet all calls. 
Prices are firm owing to the higher price of raw material 
and are as follow :—Hematite, 748. per ton, ton delivered 
at the steel works ;* foundry iron, No. 1, 75s. to 768. per 
ton; and Хо. 3, 708. to 718. рег ton, both on trucks at 
maker’s yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour, for the week ending Satur- 
day last, April 14, amounted to 413 tons. Of that total, 
381 tons went overseas and 32 tons coastwise. For the 
corresponding week of last year the figures were 837 tons 
overseas and 70 tons coastwise, making a total shipment 
of 907 tons. 

Shipbuilding.—Messrs. Ailsa Shipbuilding Company, 
Limited, Troon, have received orders from Messrs. J. 
Hay and Sons, Limited, Glasgow, to build two coasting 
steamers, each of 1,100 tons. Triple-expansion engines 
will be supplied by the builders. 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Coal Trade.—Official figures show that Ше improve- 
ment of 103,000 tons shown in the coal export trade 
of the United Kingdom in March, as compared with 
February, was entirely due to the larger volume of traffic 
despatched from South Wales. Here clearances were 
raised by 202,000 tons to 1,928,514 tons, which repre- 
sented the largest volume since June last. Each of 
the Welsh ports shared in the increased volume of business, 
shipments at Cardiff being raised from 1,170,959 tons 
to 1,303,234 tons, at Newport from 300,432 tons to 
351,440 tons, at Port Talbot from 119,649 tons to 121,972 
tons, and at Swansea from 135,369 tons to 151,868 tons. 
The average price realised was, however, reduced by 
another 144. to 178. 244. per ton f. o. b.; coal shipped at 
Cardiff securing 34d. less at 168. 114., and, at Swansea, 3d. 
less at 182. 5d. On the other hand, shipments at Newport 
averaged 544. more at 174. 10d., and, at Port Talbot, 244. 
more at 168. 1044. per ton. In the meantime, the 
current position of the market is more satisfactory 
than for some weeks past. 'The Navigazione Generale 
Italiana has just contracted for 60,000 tons of best 
Admiralty large for delivery over twelve months, while 
there is & steady general inquiry circulating. Though 
minimum prices have not been officially announced by 
the newly-formed Marketing Association, there 18 no 
doubt that the colliery salesmen are acting in closer 
unison, and adhering to their quotations, so far as large 
coals are concerned. Best Admiralty and Black Vein 
large are, for the time being, comfortably placed, with 
the former steady at 194. to 198. 94., and the latter at from 
178. 3d. to 178. 6d. Other classes of large, while steady 
in price, are obtainable without difficulty, but salesmen 
will not grant concessions on the quoted figures. Smal | 
аге patchy, for while the best bunker classes are generally 
booked up and steady at 124. 64. to 13s., other descrip- 
tions are irregular from 10s. 6d. up. Sized products, too, 
are rather neglected, with dry nuts from 18e. to 20s. 64., 
and bituminous nuts round 17s, The group committees 
have advised the executive of the Marketing Association 
to recommend colliery salesmen to adhere-to the prices 
which have been quoted for the last couple of weeks. 


Iron and Steel. Exports of iron and steel іп the pest 
week totalled 18,318 tons, compared with 7,278 tons 10 
the preceding week. Shipments of tinplates and adio 
plates were raised from 4,029 tons to 4,073 tons, i 
blackplates and sheets from 160 tons to 1,239 tons, к 
galvanised sheets from 1,988 tons to 5,504 tons, and o 
other iron and steel goods from 501 tons to 6,903 tone. 


= 


THE Late Мв. C. E. Wetron.—We regret to pum 
tpe death, on April 5 last, at Westoliff-on-Se&, of teh 

harles Edgar Wetton, who was for 25 years ро 
manager to Messrs. British Insulated Cables, р ái 
Mr. Wetton waa 66 years of age, &nd retired іп J ill 
1927, since which time he had suffered contin the 
health. Mr. Wetton was elected an associate of 
Institution of Electrical Engineers in 1888. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—While some sections report progress, 
others continue dormant. One of the departments ín which 
revival is being experienced is that devoted to the pro- 
duction of raw and semi-finished steels. The recent 
advance in Continental and American steel prices has 

iven a welcome fillip to both work and inquiries. The 

ow of orders from abroad shows expansion, while home 
users, who previously favoured cheap foreign steel, are 
now reverting to the use of British products. The latest 
monthly statistics relating to steel production in this 
district shows that in February, 98,200 tons, including 
41,100 acid and 48,000 tons of basic, were turned out, 
compared with 81,900 tons in January and 123,000 tons 
in February last year. Lincolnshire furnaces, which are 
closely allied with this district, were responsible, in 
` February, for an output of 42,200 tons, in comparison 
with 38,000 tons in January, &nd 45,400 tons in February 
last year. In addition, that district also produced 
53,800 tons of pig iron, which showed а drop of 2,000 
tons оп January’s figure. Orders for railway material 
and rolling-stock are more plentiful, contracts being 
received from India, South Africa, and the Latin 
Republics of South America, Many inquiries are also 
in circulation from British Colonies and from West and 
East Africa. Sheffield continues to supply Midland 
and French engineers with big quantities of automobile 
steel and parte. Marine and aircraft engineers are also 
calling upon this district for supplies of high-quality 
special steels. There is every promise that the seasonal 
sale of garden and agricultural implements will be above 
normal. The demand for saws and files is better than 
for some time past, but plantation tools are still a weak 
market. Engineers’ tools are stronger, as are building 
trade requirements. 


South Yorkshire Coal Trade.—Following the holiday 
stoppage, output at pits has only been partially restored. 
The effect that the Coal Marketing Scheme will have upon 
the position is still uncertain, with the result that users 
are buying cautiously. The general position is still 
far from normal. A bigger tonnage of fuel is being 
shipped to the Humber ports, which gives hope of an 
early improvement. The demand for industrial fuel 
shows no change. The recent cold weather has stimu- 
lated the call for house coal, but the tonnage going into 
consumption is well below the average. The amount of 
business being done in the various classes of coke con- 
tinues moderate. Blast-furnace coke is quiet, but 
foundry sorta show improvement. Gas cokes are firm. 
Quotations : Best hand-picked branch, 272. 64. to 298. 6d. ; 
Derbyshire best brights, 20s. 6d. to 21s. 6d. ; best house, 
198. to 208. 64. ; screened house, 165. to 175.; screened 
nuts, 158. to 165.; Yorkshire hards, 15s. to 162. ; Derby- 
shire hards, 148. 64. to 158. 6d. ; rough slacks, 88. 6d. to 
9s. ва. ; nutty slacks, 65. to 78. ; smalls, 3s. to 48. 


TENDERS.—We have received from the Department 
of Overseas Trade, 35, Old Queen-street, London, S.W.1, 
particulars of tenders invited by various bodies in the 
British Possessions апа in foreign countries. Further 
details and information relating to these may be obtained 
on application to the Department at the above address, 
the reference number given below being quoted in each 
case :—According to a report from Winnipeg the police 
authorities require motor cycles capable of a speed of 
70 m.p.h., for patrol purposes. (Ref. No. A.X. 6150).— 
It is reported from Buenos Aires that the Department 
of Sanitary Works is inviting tenders, to be presented 
on June 8, for the supply of two groups of eleotric 
pumps to deal with sewage аб the military college and 
&viation camp of the Ministry of War, in the Province 
of Buenos Aires. This Department is also inviting 
tenders, to be presented on June 15, for the machinery 
required for the supply of water in the Canada de 
Gomez and Reconquista (Province of Santa Fé), and 
Goya (Province of Corrientes). (Ref. No. A. 6186). 


Contracts.—Messrs. Siemens Brothers and Company, 
Limited, Woolwich, have supplied and installed the entire 
automatic telephone exchange equipment which was 
put into service at Chatham on March 31 last.— Amongst 
recent orders for Diesel engines secured by Messrs. 
Maschinenfabrik Augsburg Nürnberg, Germany, are 
а six-cylinder, 3,200.b.h.p. engine for а single-screw 
cargo vessel built by Messrs. Uraga Dock Company for 
the Yamashita Kisen Kaisha, Tokio, together with three 
175-b.h.p., three-cylinder, auxiliary engines, and віх 
three-cylinder, 140-b.h.p. auxiliary engines for the Gulf 
Refining Company's new motorships.—Messrs. Thomson- 
Houston and Company, Limited, Rugby, have received 
an order from the Manchester Corporation Tramways 
Department for 30 traction motors and 50 controllers, 
and an order from the Sheffield Corporation Tramways 
Department for 100 controllers and 25 lightning arresters. 
Amongst recent orders for chain grate stokers received 
by Messrs. Ed. Bennis and Company, Limited, 28, 
Victoria-street, Westminster, S.W.1, are four for the 
City of Sheffield Electric Supply Department, four for 
the Ashton-under-Lyne Corporation Electricity Works, 
two for the City of Waketicld Electricity Works, and 
four compartmental type, forced-draught chain grate 
stokers for the City of London Electric Lighting Com- 
pany, Limited.—The contract for the electric-arc welding 
equipment, for the Singapore floating dock, has been en- 
trusted to Measrs. Alloy Welding Processes, Limited, 14-16, 
Church street, Islington, London, Х.1.---Меввгв. Joseph 
‘Kaye & Sons, Limited, of Lock Works, Leeds, апа 93, 
High Holborn, London, W.C.1, have recently received 
8 repeat order for 800 of their patent locks from the 
London and North-Eastern Railway Compeny. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Ттаде—Тће strong statistical 
state of the Cleveland pig iron trade enables producers 
to adhere firmly to their fixed quotations, but while 
current demand for delivery against running contracts 
almost absorbs supply, new business is on а disappointing 
scale. Local foundries and steelworks continue to take 
up most of the iron available for distribution, and 
moderate parcels are being sent to other home areas 
and to Scotland, but shipments to foreign destinations 
remain small. No. 1 quality is 68s. 6d. ; No. 3 g. m. b., 

60s. ; No. 4 foundry, 658.; and No. 4 forge, 64s. 64. 


Hematite.—Some slight expansion of transactions in 
East Coast hematite iron is reported, sales to both home 
and Continental customers having been on а rathor better 
scale. Tonnage is, however, disposed to fall considerably 
short of absorbing the limited make, and the rather 
heavy stocks at producers’ yards are steadily increasing. 
Values are inclined to ви еп а little, but quotations remain 
well below cost of output, and so long as production 
continues excessive, little material upward movement 
in prices can be looked for. Nominally, market rates are 
based on 708. for mixed numbers. 


Foreign Ore.—Business in foreign ore is very quiet, 
but sellers, confident in the belief that supplies will be 
none too plentiful as the year advances, are unyielding 
in their attitude. The quotation for best rubio is firm 
at 224. ба. c.i.f. Tees. 


Blast- Furnace Coke.—Durham blast-furnace coke is 
fairly plentiful, and with local consumers disinclined to 
negotiate for anything like extensive supplies, prices 
are none too firm. Good average qualities are put at 
18s. delivered here. 


Manufactured Iron and Steel.—A few sales of certain 
manufactured-iron commodities have been put through 
and prices remain steady. Several descriptions of steel 
were slow of ваје, but producers in some branches have 
quite good order books. In other departments, how- 
ever, contracts are needed to keep plant in Из present 
state of activity. Common iron bars аге 101. ба. ; best 
bars, 101. 10а. ; best best bars, 101. 155.; iron rivets, 
111. 58. ; packing (parallel), 71. 108. ; ЈАВЕ (tapered), 
107. ; steel billets (soft), 61. 158. ; steel billets (medium), 
71, 28. ба. ; steel billets (hard), 82. 24. ба. ; steel rivets, 
11, ; steel ship plates, 81. 72. 6d. ; steel angles, 71. 178. 6d. ; 
steel joists, 71. 17s. ба. ; heavy steel rails, 81. 108. ; and 
galvanised corrugated sheets, 131. ба. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Particulars of the sixth annual competition for the 
W. E. Highfield Shield were given on page 316 anite, 
but we are now informed that the closing date of the 
competition has been altered from April 23 to April 30, 
and all papers should reach the secretary not later 
than noon on that date. 


RECLAMATION OF LAND NEAR SEVILLE.—His Majesty’s 
consul at Seville has forwarded a report regarding an 
agricultural enterprise which has undertaken the reclama- 
tion and cultivation of a large tract of marshy land in the 
neighbourhood of Seville. It is probable that, in the near 
future, the company will make considerable purchases 
of machinery, including harvesting machinery, and 
firms іп а position to offer British material can obtain 
further particulars on application to the Department of 
Overseas Trade, 35, Old Queen-street, London, S. W. I. 
Reference number A.X. 6120 should be quoted. 


PEerRSoNAL.—Sir Alexander Roger, chairman of Ше 
Automatic Telephone Manufacturing Company, Limited, 
and director of British Insulated Cables, Limited, &c., 
has accepted a seat on the board of the Alton Battery 
Company, Limited, Alton, Hants, the other members of 
which are now. Мг. W. В. Montgomery and Mr. С. С. 
Rattey.—Messrs. W. H. A. Robertson and Company, 
Limited, of Bedford, owing to their association with the 
Torrington Manufacturing Company, Limited, of Tor- 
rington, Connecticut, U.S.A., have recently obtained 
wider control over the manufacture of rolling mills and 
other machinery, owing to the taking over by the 
latter firm of Messrs. Blake and Johnson Company, of 
Waterbury, Connecticut.—The name of Messrs. A. E. G. 
Machinery and Apparatus Company, Limited, 131, 
Victoria-street, Westminster, London, S.W.1, has been 
changed to Messrs. А. Е. С. Electric Company, Limited. 
The address remains unchanged. 


INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS. 
--Тһе fifty-fifth annual general meeting and conference 
of the Institution of Municipal and County Engineers 
will be held in London from June 20 to 23 next. On 
the first day, Mr. A. Dryland will deliver his presidential 
address, and visits will be paid to Barnet by-pass road 
and to Croydon sewage works. On June 21, addresses 
will be given by Sir Henry P. Maybury and Mr. G. L. 
Pepler, and the following papers will be discussed :— 
* Trees for Road-Planting, Parks, &c., by Mr. М. У. 
Dallimore; “ Activated Sludge Treatment," by Мг. Е. E. 
Pipe; “ Arterial Roads in Middlesex; Some Difficul- 
ties," by Messrs. Hodge, Railton and Bass ; and “ Cold 
Emulsions," by Mr. С. B. Chilvers. Friday and Satur- 
day, June 22 and 23, will be spent in visits to Kingston 
and Sutton by-pass roads, to the Reigate-Dorking road, 
and to the Royal Botanic Gardens, Kew. The Institu- 
tion dinner will take 1224 on Ше evening of June 21. 
Full particulars regarding the meeting may be obtained 
from the secretary of the Institution, 92, Victoria-strcet, 
Westminster, London, S.W.1. 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.— To-night, 
6 p.m., Storey's-gate, S. W. I. The Causes of Failure of 
Wrought-Iron Chain and Cable," by Dr. H. J. Gough 
and Mr. A. J. Murphy. The Third Report of the Wire 
Ropes Research Committee. Graduates’ Section, London : 
Monday, April 23, 6.30 pm. Pulverised Coal Systems, 
by Mr. H. Heywood. Friday, April 27, 7 p.m. Informal 
Meeting. Pulverised Fuel in Locomotive Furnaces, 
by Mr. J. C. Armstrong. 


JUNIOR INSTITUTION OF ExNEERS. To - night, 
7.30 p. m., 39, Victoria - street. S. W. I. Discussion on 
“Ап Outline of the Distribution of Petroleum," by 
Mr. W. M. Hurrell. Thursday, April 26, 6.30 p.m. 
Monico Restaurant, Piccadilly Сігсия, W. I. Institution 
Dinner. Friday, April 27, 7.30 p. m., 39, Victoria- 
street, S. W. I. The Manufacture of Structural Steel, 
&c., by Mr. С. H. Plant. 


Воүлі, Instrrurion.—To-night, 9 p. m., Albemarle- 
street, W. I. Heirlooms of Industry in the Science 
Museum," by «біг H. Lyons. Friday, April 27, 9 p. m., 
“ Carriers of Electricity in the Atmosphere, by Professor 
A. M. Tyndall. 


Мовтн оғ ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, April 21, 2.30 p.m. 
Newcastle-on-Tyne. ‘Electric Mine Lamps апа 
Better Lighting," by Mr. W. Maurice. ''A New Gae- 
Detecting Miners’ Electric Lamp," by Professor W. М. 
Thornton. “ Notes on High Candle-Power ен ЫН ђу 
Mr. Н. Staples. “ Зоте Notes on Quarrying by Ше 
Well Drill Method," by Dr. W. Cullen. “ А Few Notes 
on &n Explosion of Gunpowder," by Mr. R. J. Weeks. 


MINING INSTITUTE оғ ScoTLAND.—Saturday, April 21, 
3p.m. Royal Technical College, George-street, Glasgow. 
Annual General Meeting. Supporting Underground 
Roadways with Steel Arches,” by Mr. D. C. Gemmell. 
“ Design and Maintenance of Flame-Proof Enclosures, 
with Special Reference to Coal Face Machinery,” by 
Mr. J. А. B. Horsley. “ Life Saving in Colliery Explo- 
sions and Fires," by Мг. Т. A. Southern. 


INSTITUTION OF ELECTRICAL ENGINEERS.—North 
Eastern Centre : Monday. April 23, 7 p.m., Literary and 
Philosophical Society, Westgate Road, Newcastle-on- 
Tyne. Annual General Meeting. “Тһе Electrification 
of the Pietermaritzburg-Glencoe Section of the South 
African Railways,” by Mr. Е. Lydall. Friday, April 27, 
4.45p.m. Visit, Wallsend Yard, Messrs. Swan, Hunter and 
Wigham Richardson, Limited, to inspect the Singapore 
Floating Dock. At 7.30 p.m. Wallsend War Memorial 
Hall, Station-road, Wallsend. Lecture: “Тһе Electrical 
Equipment of the Singapore Floating Dock,” by Mr. 
Е. T. Williams. London Students’ Section: Friday, 
April 27, 6.15 p.m., Victoria-embankment, W.C.2. 
Annual General Meeting. ‘‘ Super-Tension Cables,” by 
Mr. R. A. Brockbank. | 


Royat Society or AnTS.—Monday, April 23, 8 p.m. 
John-street, Adelphi, W.C.2. Dr. Mann Lecture: 
* Applied Architectural Acoustics " (Lecture II), by 
Mr. А. G. Huntley. 


ILLUMINATING ENGINEERING SociE TY. Tuesday, 
April 24, 6 p.m. Home Office Industrial Museum, 
Horseferry-road, S. W. I. Discussion on Daylight, 
Artificial Light, Artificial Daylight; their Merits and 
Drawbacks,” by Mr. J. S. Dow. 


INSTITUTION OF CIVIL EN GIN EERS.— Tuesday, April 24, 
6 p. m., Great George-street, S. W. I. Further discussion 
on Deep-Water Jetty at Bevan's Cement Works, 
Northfleet," by Mr. C. P. Taylor and Dr. O. Faber. 
Yorkshire Association : Thursday, April 26, 7.30 p.m., 
Hotel Metropole, Leeds. “ Railway Construction in the 
Pyrenees,” by Mr. C. J. Chaplin. 


NEWCOMEN SocrETY.—Wednesday, April 25, 5.30 p.m., 
Prince Henry's Room, 17, Fleet.street, E.C.4. “ Steamers 
of Lake Champlain, 1809 to Present Day,” by Mr. L. Е. 
Loree. 


INSTITUTION OF PRODUCTION ENGINEERS.—Wednes- 
day, April 25, 7.30 p.m.. Societv of Motor Manufacturers 
and Traders. Ltd., 83, Pall Mall, S. W. IJ. The Trend of 
Modern Production Methods," by Mr. Е. W. Hancock. 


ROYAL AERONAUTICAL SoctETy.—Thursday, April 26, 
6.30 p.m., Roval Society of Arts, John-street, Adelphi, 
W.C.2. “ Flying Boats," by Mr. C. Dornier. 

INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.— 
West Midland District: Saturday, April 28, 11 a.m., 
Borough Hall. Stafford. Recent Municipal Work in 
Stafford," by Mr. W. Plant. 
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DIRECTORY оғ ParER MAKERS, 1928.— This year's 
edition of the Directory of Paper Makers of Great 
Britain and Ireland. has just been issued by tho 
publishers, Messrs. Marchant Singer and Company, 
47, St. Mary's Axe, London, E.C.3. The information 
has been collected and compiled in a similar fashion to last 
year, and the contents have again been authentically 
revised where necessary. Numerous additions, and various 
minor changes, have been included, and the work is 
replete with information relating to the manufacture, 
classification and sale of paper, and other kindred 
materials, No changes have been made in the sections 
into which the contents have heen divided, makers of 
paper and millboard, paper enamellers, surfacers and 
gummers, together with full information as to the machines 
employed, etc., being given in alphabetical lists. The 
classification of makes, trade designations, paper tra Ле 
customs and other matters of importance are dealt with 
in further sections, as in the last edition. The price is 
58. net., or бө. 6d. post tree іп the United Kingdom. 
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Fie. 18. EXCAVATION FOR EASTERN SKEWBACK АТ Dawes Рот. 


INTERNATIONAL COMMISSION ON ILLUMINATION.—It is 
announced that the International Illumination Commis- 
sion will hold а meeting in America in September under 
the presidency of Mr. C. C. Paterson, O.B.E., et which 
the National Illumination Committees of Austria, 
Belgium, France, Germany, Great Britain, Holland, 
Italy, Japan, Switzerland, and the United States of 
America will be represented. The Commission has 
already established an international standard of light, 
and among the subjects which are now to be dealt with 
are: Vocabulary, definitions and symbols, factory and 
school lighting, automobile headlights, heterochromatic 
photometry, street lighting, signal glasses, diffusing 
materials, photometric test plates, photometric accuracy, 
light-flux distribution, daylight illumination, cinema 
lighting, glare, and colorimetry. The British National 
Committee is very anxious to secure adequate representa- 
tion, and it is hoped that the delegates will include 
representatives of Government departments, municipali- 
ties, the National Physical Laboratory, and the prin- 
cipal associations concerned in illumination matters. 
An appeal is being made to these bodies to provide 
the representation desired, and Mr. H. Buckley, of the 
National Physical Laboratory, Teddington, who is secre- 
tary of the British National Illumination Committee, will 
be pleased to supply further particulars. 


LAUNCH OF THE S.S. "OrTENIA."— The single-screw 
oil-tank steamer Oltenia was launched, early in March, 
by Measrs. Sir W. С. Armstrong, Whitworth and Com- 

any, Limited, from their Walker shipyard, where she 
ін building to the order of Streaua Romana Societate 
Anonime Pentru Industria Petroleului, Bucharest. She 
is of the two-deck type, with poop, bridge and forecastle, 
and is constructed on the Isherwood system to Lloyds' 
highest class, the main dimenaions being :— Length 
overall 436 ft., breadth 55ft., and depth moulded to the 
upper deck, 32 ft. 8} in. The oil cargo, of which she is 
designed to carry 8,925 tons on а draught of 26 ft. 6 in., 
is accommodated іп 18 separate compartments, and five 
'tween-deck tanks arranged on each side of the vessel, 
the loading and discharging being carried out by two 
horizontal duplex pumps, fitted in à pump room between 
Nos. 6 and 7 main tanks. А cellular double bottom is 
formed under the engines апа boilers for water ballast 
or feed water. Included in the auxiliaries are three 
double-cylinder, horizontal-type winches and a steam 
windlass supplied by Messrs. Clarke, Chapman апа 
Company, Limited, of Gateshead-on-Tyne. For propul- 
sion, а quadruple-expansion engine is to be fitted, having 
cylinders 25} in., 364 in., 521 in. and 75 in. in diameter, 
with a piston stroke of 48 in., and steam, at a pressure 
of 220 Ib. рег ва. in., is to be supplied by three single- 
ended boilers burning oil fuel under forced draught. 


J. С. BRADFIELD, M.INST.C.E., 
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BRITISH STANDARD SPECIFICATION FOR GENERAL GREY- 
1вом CasTINGs.—The British Engineering Standards 
Association have recently published a specification cover- 
ing grades А and C of grey-iron castings for general 
engineering work. · Provision is made for both transverse 
and tensile teste, the number of which is based on the 
weight of the castings, and the purchaser must state 
which, or both, he requires at the time of enquiry. Three 
sizes of test bars, small, medium and large, һауе been 
standardised, and are related to the main cross-sectional 


area of the castings; where the design permits, the pur- 
chaser may specify cast-on test bars. Appendices аге 
included, giving а summary of the testing requirements, 
а note on the method of calculating the modulus of 
rupture, and curves showing the minimum breaking 
loads to be obtained in cases where the transverse test 
bars are slightly over or under the standard dimensions. 
This specification, No. 321—1928, may be obtained from 
the Publications Department. B. E. S.A., 28, Victora- 
street, London, S.W.1., price 28. га., post free. 
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Fie. 6. ABUTMENT TOWER AND SOUTHERN APPROACH AT Dawes Polxr; NOVEMBER, 1927. 
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NTENTS mention in this connection are :—Mr. Roger T. 
со у — Smith's presidential address to the Institute of 
The Accuracy of Large Hob-cut Helical Gears Transport last autumn, in which he described the 
Qu A е аат, 465 | results of the conversion of a considerable mileage 

j| of the Swiss railway system to electric traction; 

а paper on “ The Electrification of the Pietermaritz- 
burg-Glencoe section of the South African Railways, 
which was read by Mr. F. Lydall before the Insti- 


ENGINEERING. 


Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the fact that the above is our SOLB ADDRESS, 


and that no connection exists between this 
Journal] and any other publications bearing 


somewhat similar titles. 
TaLzoRAPHIC |“ ENGINEERING,” WESTRAND, servorwüármung, mittels Kesselabgasen ............ 471 | tuti f ; : th 
ADDRESS | LONDON. 4-8-4 Type Locomotives for the Canadian National 5 0 спа vi " V = 
TELEPHONE NUMBERS—-3663 and 8598 GERRARD. Railways (Illus.) . 473 South Afri R t of the latest of 
The Building Trades Exhibition (Illus. ) 474 | 200 лови VVT 
which appears on page 402 of our present volume; 


The Autogenous Welding of Stainless Steels............ 478 


Books Receive. 478 and finally the paper on the Southern Railway 


Electrification," which was read by Mr. E. C. Cox 
before the Institute of Transport on Monday, April 2. 
Mr. Smith showed that in August, 1927, about 764 
of the 1,860 miles of normal gauge railway in Switzer- 
land were being operated electrically, with the 


" SUBSCRIPTIONS, HOME AND FOREIGN. - 


"ENGINEERING" may be ordered from any 
newsagent in town and 9 81 and at railway book- 
stalls, or it can be supplied by the Publisher, post 
free, at the following rates, for twelve montbs, payable 
in advance :— | 


( ПО то ee {Ө} [result that it has been possible to raise the trailing 
Thin paper copies £218 6 | Domestic Water-Softening Planten 483 load from 212 to 312 tons, to reduce the cost of 
"Thick paper copies қтары ЫР ЫР ее? £3 3 0 N обев С СИР У оа ssn bie ВИНО vies атақ аф аа ат ала ұр атал соса 483 locomotive maintenance and generally to decrease 
For all other places abroad— The Late Mr. Henry Davey (with Portrait) 485 the running expenses. Electrification has also 
This paper copies. .. А : 0 T МР Mr Harry Ate Cornish _........................ 486 enabled much better use to be made of all the 

ck paper copies e La ajor James Hay 486 i j isi | 
Foreign апа Colonial subecribers receiving incom- | The Late Mr. S. E. Howell. 35 ͤ Nala ИН 486 5 ааа 
plete, copies thiugh; neweagenta ß ое FA quantity of coal that can be hauled from Bale to 
g варе а у 10 ае Janerio .................................... ие Chiasso from 11,200 to 21,800 tons, and increasing 


the speed of both passenger and goods trains. 


communicate the fact to the Publisher, together with 
In South Africa, according to both Sir William Hoy 


the agent’s name and address. 


When foreign subscriptions are sent by Post Office L | 
: у abour Notes 488 | and Mr. Lydall, the results have been satisfactory. 
Orders, advice should be sent to the Publisher. The Variable-Pitch Airscrew (/llus.) )) 489 | Before electrification freight trains with а maximum 


load of 1,000 tons occupied 164 hours on the journey 
from Glencoe to Pietermaritzburg, while now а 
train weighing 1,500 tons accomplishes the same 
journey in 104 hours without re-marshalling, and at 
a speed of 21 miles per hour on the heaviest gradient, 
compared with 8 miles per hour under steam 
haulage. Before electrification the maximum daily 
tonnage that could be moved was 25,351 tons, while 
now traffic amounting to 30,000 tons per day can 
be dealt with, and there seems no reason why а 
figure of 40,000 tons should not be reached, if 
necessary. These results form a sufficient reply 
to the political outcry that has been raised 
against the conversion, but, as Mr. Lydall shows, 
they have not been attained without certain tech- 
nical problems having to be faced. Lightning 
has been a great difficulty, while drawbar and rail 
breakages have been disturbingly common. The 
design of the articulated joint between the two 
bogies of each locomotive has also been criticised. 


ADVERTISEMENT RATES. 


The o for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the 1945 pages may be obtained, 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2] in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week's issue must be delivered not RAILWAY ELECTRIFICATION. 


ле ы prius 3 THE psycho- analyst will easily discern that the 

i real reason for the unhappy lot of the operatic 
policeman lies in the difficulty of squaring personal 
comfort with public duty. Тһе real reason for the 
unhappy lot of British railway companies at the 
present time is not dissimilar, being due, not 
improbably, to the difficulty of discovering how 
best to increase their earnings without undue addi- 
tional capital expenditure. At the same time some 
expenditure is essential, if improvements are to be 
made, and improvements are also necessary, if the 
revenue is to be increased. Опе of the more 
important outlets for potentially productive expen- 
diture is electrification. This has already been 
shown to be the solution of many and diverse 
problems, but the British companies, with one 
exception, have been reluctant to embark on the 
necessarily comprehensive change involved. They 
have also been able without much difficulty to 
counter many of the ill-balanced arguments brought 
forward in favour of the new system, and have 
been largely justified in their refusal to incur the 
heavy charges necessary, until the value of the 
conversion has been more clearly demonstrated. 
А great deal of information about the results of 
employing electric traction under varying conditions 
is, however, now available, and if we confine our- 
selves at the moment to three examples it is not 
because others are not in existence. 

These are examples of interest for more than one 
reason. In Ше first place they are taken from three 
countries. In the second they refer to different 
classes of traffic. In the third they show that 
electric traction has justified itself under a variety 
of conditions, and in the fourth they indicate that 
in practice new methods of working give rise to 
certain new, if not fundamental. difficulties and 
necessitate novel methods of dealing with the traffic. 

The three communications which we propose to 
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sub-stations and of the regenerative braking has 
been an unqualified success, both technically and 
economically. 

The foregoing examples are admittedly rather 
special cases. 16 is well known that Switzerland 
embarked upon electrification in order to make 
herself less dependent upon imported fuel, while 
with the severe gradients ruling on her railways any 
increase in the loading or average speed, resulting 
from the adoption of electric power, is of direct 
advantage. The case of the Glencoe coal traffic 
again is & special one, which indeed even before 
electrification had led to the adoption of methods of 
handling the traffic, which were unique in the world 
for narrow-gauge operation. Тһе nearest parallel 
among the standard gauge systems, is probably the 
electrification of the Virginian railway, but it is to 
be observed that though this has also justified itself, 
it is not accepted as indicating that а general 
electrification of all lines should be proceeded 
with. 

The third paper, that by Mr. Cox, deals with 
а British system, and one operating under conditions 
which are usual to a greater or less extent on many 
of our railways. From his experiences, therefore, а 
great deal may be learnt. Electrification was first 
adopted in 1909 by the late London Brighton and 
South Coast Railway to combat tramway com- 
petition, and for the same reason the London and 
South Western Railway began а similar conversion 
of certain of their suburban lines just before the war. 
The results in both cases were satisfactory, though 
war and post-war conditions makes it difficult to 
calculate the exact effect of the change. Both 
companies, however, decided to extend elec- 
trical working. while in the meantime the South 
Eastern. апа Chatham Company decided on а 
scheme of conversion, again with a view to 
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counteracting road competition. At the time of the 
formation of the Southern Railway Company in 
1924 the position was that the South Western 
Railway Company had 49 route miles of electric 
railway at work on the direct-current system with 
extensions amounting to 30 route miles decided 
upon, the Brighton Railway had 24 route miles at 
work on the single-phase system with extensions 
amounting to 17 route miles in contemplation, and 
the South Eastern Railway had decided upon a 
scheme for the electrification of 100 route miles. 
The total route mileage involved was, therefore, 
218, and arrangements had been made to complete 
the necessary work early in 1926 at а cost of 
7,750,0001. 

To ensure the success of the conversion on the 
eastern section of the railway it was necessary to 
re-model Cannon-street station, the network of 
lines leading to it, and its signalling system, 
as well as to alter the lines at London Bridge, to 
reconstruct various other stations, to build loop 
lines and new carriage sheds, and to adopt power- 
operated and colour-light signalling. The last change 
is in itself an example of the economies obtainable 
by judicious capital expenditure and shows, more- 
over, that electrification is not a term that is 
merely applicable to the track. Ав a result of 
the improvements mentioned, it has, in fact, been 
possible to replace seven manually-operated boxes 
between Holborn-viaduct and Elephant and Castle 
by two power-worked boxes, and the same number 
of boxes between Charing Cross and Cannon-street 
by two power-worked and one-manually worked 
boxes; while, when the new box at London Bridge 
is completed, it will be possible to close no less 
than nine boxes, resulting in a net saving of 
35 signalmen, 4 signal lads and 5 lampmen, ог 
financially some 9,1761. per annum. Тһе box will 
be one of the largest in the world, will contain 
311 levers and will control the movement of about 
2,500 trains per day. 

Interesting as these changes are, electrification 
like other manifestations of human activity, must 
be judged by resulte, and Mr. Cox is to be con- 
gratulated on placing such full information on 
this subject before the public, and on pointing 
out that the decision whether or not electrification 
is to be adopted depends on the increased revenue 
that is to be obtained from the change, and on 
whether that increase covers the interest on the 
capital outlay. During 1927 the total number of 
passenger journeys in the electrified area of the 
Southern Railway was 166,294,231, and the 
revenue therefrom was 3,737,940]. These figures 
gave an increase over 1924 of 4:631 per cent. in 
journeys, and 4-866 per cent. in revenue. Ви 
increases in the area operated by steam in 1924 
and by electricity in 1927 were 17-648 per cent. in 
journeys and 15-951 per cent. in revenue. Тһе 
falling-off in the old area was due to the loss of 
the short-distance passengers, a loss which Mr. Cox, 
as the result of experiences at re-opened stations 
like Deptford. and St. John's and Greenwich, is 
inclined to think is permanent. Within a radius of 
3 or 4 miles from Charing Cross, he considers that, 
circumstances favour road transport, and that the 
aim of the railway service must therefore be to 
cater for the longer-distance traffic by covering 
the first or last 4 miles of its route without stopping. 

The problem the company has to face is intensified 
by the fact that of the 500,000 passengers using 
the London termini each day 29 per cent. form 
the morning and evening peak-hour loads; and 
by the necessity of changing over the single-phase 
system on the Brighton section to direct-current 
on the score of economy. Experience has also 
shown that an admixture of steam and electric 
working is not efficient, and this has necessitated 
the carrying out of much new work, mention of 
which has already been made. 

Nevertheless the Southern Railway's policy has 
been amply justified by the results obtained or ob- 
tainable. For when the scheme of electrification now 
in hand is completed it will be possible to provide an 
annual train mileage of about 7,750,000, equivalent 
to & 100 per cent. increase in the steam mileage and 
to 50 per cent. in the present electric mileage on 
the lines affected. This development was started 
only & week ago by taking 18 engines and 98 coaches, 


performing over 8,000 train miles week, out 
of traffic, and replacing them by electric vehicles, 
performing over 16,000 train miles per week. 

Perhaps the most striking argument in favour 
of electrification as & revenue-earning agent is 
given in the concluding paragraph of Mr. Cox's 
paper, he pointe out that while, as a whole, last 
year in which British railways carried 71-5 mil- 
lion fewer passengers than іп 1925, the Southern 
Company conveyed 7:25 million more in their 
electrified area, and that during January, 1928, the 
total number of passengers carried in that area 
was 672,594 in excess of that in January, 1927. 
From the figures put forward the Southern Railway 
electrification would therefore appear to have been 
fully justified, and if the necessary capital can be 
readily raised, would seem to warrant very earnest 
consideration of possible schemes of а similar 
character in other parts of London. None of these 
results, however, seem to bring us much nearer а 
general programme of electrification of maim lines in 
this country. One of the most weighty arguments 
which can be advanced, since in long-distance 
passenger traffic the claim of additional facilities 
can hardly be said to hold, is that for freight 
service higher average speeds and loads are 
possible. When, however, it is realised that with 
steam operation we are now working with the 
highest speeds and loads consistent with the use of 
stock not fitted with automatic brakes and fitted 
with slack couplings, if any advantage of this 
kind were to be utilised, questions concerning the 
conversion of stock throughout the country would 
clearly be involved. 


SAMPLES. 


THE importunate widow attained the object she 
had in view though at the cost of some irritation’ 
to the judge. In a similar way, a certain amount of 
business is secured by men who will not be denied, 
simply because to give it is the easiest way of getting 
rid of them. A surer method of building up trade, and 
one with much more permanent effects, is to culti- 
vate a market by endeavouring to meet its special 
requirements, and developing friendly relations with 
customers. Their Royal Highnesses the Prince of 
Wales and the Duke of York have both, after their 
travels, laid stress upon the value of getting into 
close personal touch with other parts of the Empire. 
At Home we commonly utilise the services of the 
commercial traveller. Most of the business of the 
country would fare badly without him. His success 
is entirely founded upon the fact that he comes into 
intimate touch with possible buyers and can place 
samples before them, and his very existence is a 
tacit acknowledgment that though correspondence 
may fail, personal contact may often be effective. 
The Prince of Wales has himself been termed the 
Empire’s best commercial traveller. He has been 
constant in his advice that we in this country should 


show more enterprise in the way we approach 


markets overseas, either within or without the 
Empire. The Duke of York referred to the subject 
at the last dinner of the Institution of Mechanical 
Engineers, particularly with reference to Australia, 
from which he had recently returned. Again, at 
the Government Banquet given at the Mansion 
House in connection with the British Industries 
Fair, the High Commissioner for Australia recom- 
mended British business men to visit the great 
Island Continent, with a like object in view. The 
same appeal comes from Canada to which, we are 
glad to note a visit organised by the Federation of 
British Industries will be paid this year. 

There is no doubt that the whole Empire stands 
to benefit by such intercourse. Correspondence, 
however well conducted, frequently leads to what 
amounts to stalemate. The opening may seem good, 
but after perhaps a lengthy exchange of letters, 
the subject just dies. On the other hand, if there 
is personal knowledge of individuals the chances 
of some satisfactory understanding being reached 
are enormously greater. Each party feels that that 
knowledge invests the proceedings with quite a 
different atmosphere, and that a mutually accept- 
able plan must be evolved if possible. We admit, 
of course, that first hand personal knowledge by 
everybody of everybody else is an im possibility, 


but it is a far cry from this on the one hand to 
business by correspondence only, on the other. 
While it is not possible to develop this complete 
catholicity, it is possible to go some distance towards 
such a state, and the knowledge of only a few typical 
people іп а country, with something of the country 
itself will be very helpful. It puts the seller on a 
much better footing, improves his chances of offer. 
ing what is wanted, probably in a way more accept- 
able than would be possible otherwise, and of 
suggesting terms which may prove much more 
attractive than would the trotting out of a few 
stereotyped phrases. 

In the same way, the chances of business are 
greatly improved if we can make people personally 
acquainted with our products. There need be no 
fear that this will not be so if our standard of quality 
is maintained. The British Industries Fair goes 
some way to help in this connection, but excellent 
though it is, it does not fulfill all requirements. It 
is doubtful whether this effort results in as much 
business in engineering products as should be ров- 
sible with other parts of the Empire, and in par- 
ticular whether so much is to be expected of it as 
would be derived from taking our goods to our 
customers and showing them to them at home, say, 
in Melbourne or Toronto. It will, of course, be 
said that the cost is less; but cost is after all 
relative, and a small cost with small return, may ђе 
heavier in the yearly balance sheet than a larger 
expense productive of good business. 

We have more than once in these columns 
mentioned possible openings for business in Canada, 
and the country, we are convinced, offers opportuni- 
ties for those who will trouble to seek them. We may 
cite three examples which have lately come to our 
notice, of success attending personal effort in this 
field. In one case a maker of an electrical appliance 
has developed quite a satisfactory business as 4 
result of personally visiting the Dominion. In 
another, a member of a firm specialising in certain 
non-ferrous alloys has met with considerable success, 
while in a third, previously reported in these 
columns, a maker of machinery disposed of sample 
machines he took out to Toronto almost as soon 88 
he arrived. It is true that cases could be cited to the 
contrary, but anyone who visits the Dominion can 
hardly fail to be struck with the openings; may our 
methods not be adjusted to take advantage of them ° 

With the same end in view, namely, of making 
our products personally known to our people of the 
Dominion, it is with pleasure that we find в deter- 
mined effort being made by the Federation of 
British Industries to interest engineering firms in the 
National Exhibition held annually at Toronto. 
As we have before pointed out there are now two 
exhibitions in the late summer in Toronto. The 
National Exhibition has been running for fifty years 
and attracts a large number of visitors. The Federa- 
tion of British Industries has taken an active part 
in organising at this exhibition a British Section 
which, however, previously has been of 8 very 
general character, and for this reason perhaps not 
altogether favourable to engineering exhibits. 
Following upon the Mining Congress of last year, 
during and subsequent to which a good deal was 
said in the country with regard to openings for 
mining machinery, the Federation is now making 
special effort to attract engineering material to the 
exhibition, and we sincerely hope its effort may meet 
with success. From our personal knowledge we ar 
convinced of the value attaching to any such in 
stration well staged and managed by and on behal 
of British firms. We understand that the от 
talked-of enlargement of the engineering n 
machinery section of this exhibition is to be brought 
about this season, and we hear that at least one 
enterprising firm of British machine tool makers 
has arranged for a good amount of space тъй 
Possibly И the Federation's effort is well ja Lupin 
it would be feasible to stage a good show in f 
section where it would undoubtedly prove 57 

Another show having points of its own, 18 4 
Steel and Power Show, which will be held for tà 
second time this year. Although this show i5 
shorter duration, it has the advantage of being 
openonly to people directly interested in оре 

Its value may be gauged from the fact vu 
this second exhibition most of the firms who 
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last year have increased their area, and 
many others have come in as well. There is 
no doubt that this function brings together а 
very useful lot of people, which fact probably more 
than compensates for its shorter duration. Тһе 
management of this exhibition is in the hands of the 
same committee as last year, with Mr. Campbell 
Bradshaw as chairman. We commend both these 
shows as possible means by which British manu- 
facturers may make Canadians better acquainted 
with their wares. There are, of course, various 
questions to be faced, but in most cases they are not 
insurmountable, added to which the tariff preference 
should be ап inducement for us not to relinquish 
the quest without making every possible effort 
to bring about business. It would be surprising 
in the light of recent events if personal contact 
coupled with enterprise did not bear good fruit. 
We feel convinced that the more visitors there are 
from this country to Canada and the more we can 
do to show Canadians what we make, the more will 
traffic between us develop. It may be objected 
that all this involves expense, hard to meet in these 
days; but if people simply sit at home to save 
money, there will soon be no money to save. 
Incurring some expense in working up business is 
unavoidable in these days of competition, and the 
successful man is usually one who though cautious 
is also willing to accept a certain amount of risk. 
No profit comes to the steward who buries his talent 
in а napkin. 


DOMESTIC WATER-SOFTENING 
PLANTS. 


Агтнопан the advantages of soft water are 
generally appreciated, many of the water supplies 
in this country are excessively hard, and in most 
cases the hardness is sufficient to cause trouble 
from the formation of scale in steam-raising and 
hot-water apparatus, and to necessitate the use of 
comparatively large quantities of detergents for 
washing and other cleansing operations. Manufac- 
turers, power-station engineers, laundry proprietors 
and other large users of water, generally find it 
economica] to install softening apparatus to ге- 
move or reduce the hardness, and thus avoid the 
troubles mentioned, and in recent years the prac- 
tice has extended to domestic users. То the latter 
ап ample supply of soft water appeals perhaps more 
from the standpoints of comfort and hygiene than 
from economy, although the last-mentioned соп- 
sideration is by no means negligible in connection 
with central-heating and hot-water supply appa- 
ratus, as well as with domestic laundry work. 

For domestic water-softening apparatus it will 
be obvious that plant requiring skilled attention, 
and involving accurate chemical dosage, would 
usually be unsuitable, and it is, therefore, not 
surprising that, in the majority of tbe domestic 
Installations in this country, the base-exchange 
process is employed, in which the treatment to which 
the water is subjected is analogous to simple filtra- 
tion. In this process, which was introduced into 
this country some 16 years ago, under the trade 
name of Permutit, the water is passed through a 
bed of natural or synthetic zeolite, which has the 
Property of exchanging the metal bases, mainly 
calcium and magnesium, of the salts present in the 
water, for sodium. Тһе acid radicles are unchanged, 
passing on in combination with sodium in each 
case, but the sodium salts thus produced are not 
scale forming or soap destroying. Both temporary 
and permanent hardness are removed in this way, 
the water, after treatment, being of zero hardness, 
and if for any reason this is undesirable, some of the 
hard water from the inlet must be by-passed to the 
outlet. The action can be continued, in modern 
Apparatus, at practically any rate until the whole 
of the sodium in the bed has been taken up, when 
this element must be again supplied to the material 

У а process of regeneration with a solution of 
Common salt. In this process, the calcium and 
magnesium extracted from the water are exchanged 
for sodium, and the two'operations of softening 
and regeneration can be carried on for many years 
Without any &pparent deterioration in the base- 
exchange material. 

A particular advantage of the system is that it 
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can be carried out under pressure, so that the appa- 
ratus, in the form of a cylindrical tank, can be 
connected into the rising main of a domestic water- 
supply system, the flow of water being controlled 
by stop cocks. The upper part of the tank, or a 
separate tank in larger installations, is used for 
mixing the salt solution for regeneration, and this 
is run into the main tank containing the base- 
exchange material at intervals depending upon the 
capacity of the plant and the quantity of water 
passed. After remaining in contact with the material 
for a few minutes, the salt solution is run out to 
the drain and the material, after rinsing, is ready 
to continue the softening process. The actual ar- 
rangements for regeneration, of course, differ, to 
some extent, according to the capacity of the plant, 
but the capacity is usually chosen to be sufficient to 
deal with one day’s supply of water, so that regenera- 
tion would be carried out daily. A water meter 
may be provided to indicate when the full quantity 
of water which the plant is capable of treating has 
been passed, thus showing that the process of 
regeneration must be carried out, but the working 
of the apparatus can also be checked at any time 
by means of a simple soap test, such as can be 
made by any person cf average intelligence. 

That the advantages of water softening on a 
domestic scale are becoming more fully realised 
may be gathered from the fact that several different 
examples of the necessary apparatus were exhibited 
at the Ideal Home Exhibition, recently held at 
Olympia. Although differing in capacity and in 
detail design, all the plants which were exhibited 
were of the base-exchange type, of which а 
general explanation has been given above. А 
prominent exhibit of the class of apparatus to which 
we are referring was that of Messrs. United Water 
Softeners, Limited, Aldwych House, W.C.2, whose 
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regeneration is not carried out at the proper time, 
the hardness of the water passed does not increase 
rapidly to that of the supply, but rises gradually 
to about 6 deg., after which it increases rapidly to 
the full hardness. About 3 per cent. to 4 per cent. 
of the water softened is used in the operation of 
washing out after regeneration. | 

А number of other firms have taken up Ше 
plants of this type, among them Messrs. Water 
Purifiers, Limited, of Slough, whose patterns 
cover the whole range of domestic requirements, 
and Messrs. Electrolux, Limited, 153 and 155, 
Regent-street, W.1, who have also recently added 
the manufacture of this class of apparatus to 
their other products. The last-mentioned firm 
makes four standard sizes of domestic water 
softeners, of which the smallest measures 12 in. 
in diameter, and 30 in. in height, and is 
capable of softening 100 gallons of water from 
16 deg. of hardness between regenerations. For 
this operation, $ 1b. of common salt is required, 
while in the largest size, the capacity of which is 
1,000 gallons, the salt used for each regeneration is 
74 lb. The cylinder of the largest size is 16 in. 
diameter, aud 6 ft. " in. in height. 

The cost of tbe salt for regeneration constitutes 
the only item of operating expenditure in water 
softening by the base-exchange process, and as the 
amount required is proportional to the water used 
and to the hardness of the supply, the quantity 
needed can be roughly estimated from the figures 
given above. Evidently it would not be а serious 
item in the case of & domestic installation, while, 
balanced against the saving in fuel and washing 
materials, which cannot be so easily estimated, it 
is probable that а useful saving would be effected 
by water softening on the system described, to 
which the advantages previously mentioned would 
be additional. 


softeners ranged from small models such as would 
be suitable for fixing over а lavatory basin or sink to 
sizes capable of treating the whole supply for large 
town or country houses. This firm also designs and 
constructs large Permutit plants for industrial 
and public water supplies, as well as Lassen-Hjort 
softeners working on the lime-soda process. Сара- 
cities, of course, depend upon the hardness of tbe 
water supply, but the cylinders of the household 
plants made by Messrs. United Water Softeners, 
Limited, range from 6 in. to 33 in. in diameter, and 
the heights of the plants from 4 ft. 8 in. to 7 ft. 6 in. 
Three types are made to cover this range, differing 
mainly in the arrangements made for regenerating. 
In the small sizes, the salt solution is mixed in the 
upper part of the cylinder, or іп а separate funnel- 
shaped vessel mounted on top, while in the larger 
sizes, а separate rectangular tank, mounted on 
the wall by the side of the cylinder, is used for the 
purpose. With the latter type, the salt solution 
automatically syphons into the Permutit cylinder 
when a valve is opened. It is understood that over 
10,000 Permutit water softeners are now in use in 
private houses, hotels and institutions in this 
country. 

Domestic water softeners, to which the trade name 
“ Azed is applied, were also shown at the exhibition 
by Messrs. William Boby and Company, Limited, 
62-64, Brook-street, London, W.1. Тһе smallest 
size in this case is intended for toilet purposes, and 
is connected to the tap over a lavatory basin by a 
rubber hose and slip-on union, so that it can be 
moved from place to place if desired. А larger size 
made is of rectangular form and is supplied in 
two types for mounting vertically or horizontally ; 
it may be either connected to & tap or fitted into 
the rising main supplying a small household. "Three 
still larger patterns take the form of vertical cylin- 
ders having flanged bases and are stood on the 
floor, the floor space occupied by the largest size 
being only 14 in. square, while the overall height is 
5 ft. 9 in. The three largest sizes are capable of 
softening 250, 500 and 1,000 gallons of water from 
20 deg. hardness between regenerations, which 
operation is carried out by placing dry salt іп а 
space normally closed by a cover held in place by & 
screw and handwheel.. The base-exchange material 
used in these plants is а synthetic product known as 
Doucil, manufactured by Messrs. J. Crosfield and 
Sons, Limited, Warrington. А particular feature 
claimed for this material is that if the operation of 


NOTES. 
Roya. CHARTER FOR THE BRITISH ASSOCIATION. 


THosx of our readers who have attended the 
meetings of the British Association, or who have 


followed the accounts of the proceedings at those 


meetings published in our columns, will welcome 
the announcement made this week that the 
Association's petition for a Charter has been granted 
by H.M. бре King in Council. Founded in 1831, 


largely owing to the efforts of Sir David Brewster, 


the object of the Association, as indicated by Ив 


full title, now rarely used, has been the advance- 


ment of all branches of science, this object having 
been mainly furthered by holding annual meetings 
in different parts of the United Kingdom and in the 
Dominions Overseas. These meetings, at which 
some discoveries of far-reaching importance have 
been announced for the first time, provide oppor- 
tunities for the reading and discussion of papers, 
and for the social intercourse of persons engaged 
or interested in scientific work, either in this country 
or abroad. Valuable work in research, standardisa- 
tion, &c., financed, though perhaps to an inadequate 
extent, from the limited resources of the Association, 
has also been carried out by various committees 
appointed at the meetings and reporting to them. 
A notable example of this class of work was the 
experimental determination of the ohm in 1863. 
In these, and in other, ways, the Association has 
assisted in the development of pure and applied 
science, and consequently of the industries depen- 
dent upon them. This work has received royal 
recognition for many years. The Prince Consort, 
for instance, occupied the chair at the Aberdeen 
meeting in 1859, and the patronage extended to 
the Association by King Edward VII has been con- 
tinued by His Majesty King George V. Further 
evidence of royal interest in the work is provided 
by the fact that H.R.H. the Prince of Wales con- 
sented to preside over the meeting held at Oxford 
in 1926. The grant of a Charter, within a few years 
of the Association’s Centenary, must be regarded 
as a proof that the importance of its work to the 
nation and to the Empire is recognised by the 
State, although it was, we believe, mainly for 
administrative reasons that the petition was made 
in January last by the President, Sir Arthur Keith, 
and the general officers of the Association. As 
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а corporate body, the Association will be able more 


effectively to administer certain funds, which have 
been increased during recent years by the generosity 
of Sir Charles Parsons, Sir Alfred Yarrow and others, 
and will also be able, in accordance with the offer 
of Mr. George Buckston, to undertake the custody, 
as а national memorial, of Downe House, the 
home of Charles Darwin. It will also be able more 
readily to undertake similar responsibilities in the 
future if the need should arise, as is by no means 
improbable. АП will feel, however, that in granting 
the petition His Majesty has conferred upon the 
Association a well-merited honour, and at the same 
time has greatly facilitated its administration, and 
enabled it to extend the scope of its activities. 
Аз previously mentioned in our columns, the 
Association will meet this year in Glasgow from 
September 5 to 12 under the presidency of Sir 
William Bragg, while next year the members will 
again visit South Africa, where a particularly 
successful meeting, presided over by the late Sir 
George Howard Darwin, the second son of Charles 
Darwin, was held in 1905. 


NATIONAL SAVINGS AND ENGINEERING Exports. 


THE Royal Commission on National Debt and 
Taxation came to the conclusion that at present- 
day money values our annual savings as a nation 
were from 150 to 200 millions below the pre-war 
standard. In an interesting speech reported in 
the current issue of the Bulletin of the British 
Engineers’ Association, Mr. Н. С. Williams, М.Р., 
suggested that here was to be found the main 
cause of the long persistent depression in the 
engineering trades. He pointed out that the 
larger the proportion of the aggregate national 
income that was expended on consumable goods 
the less there was available for investment in what 
he termed ''capital goods," that was to say on 
objects which returned an annual income, such as 
the construction of a railway or other engineering 
works at home or abroad. Тһе engineering in- 
dustry was, he maintained, absolutely and ulti- 
matelv dependent upon the rate at which the 
community saved money. If, for example, the 
community became excessively Puritan, and aban- 
doned choice wines, silk stockings, tobacco, and 
alcohol generally, the engineering industries would, 
he declared, soon be working overtime, but new 
methods of taxation would then become necessary. 
The greater the proportionate expenditure on 
consumable goods, the greater was the proportion 
of their cost which went abroad, and the greater 
the demand for imports. Savings were required, 
in the first place, to meet internal demands for new 
capital. and secondly, for the development of 
countries overseas, especially within the British 
Empire. Broadly speaking. the capital thus 
expended increased the demand for engineering 
produets, so that an increase in the rate of saving 
would automatically increase this class of export. 
Additional causes for the existing depression were 
foreign. competition and high local and national 
taxation, which made saving тоге difficult. 
Nevertheless, Mr. Williams held that matters were 
improving. We had a million more people at 
work than in pre-war times, and the aggregate 
national income was greater than ever before. 


Елвгу Dynamo TESTS. 


Though the principle upon which all dynamo- 
electric machinery is founded was discovered by 
Faraday almost exactly one hundred years ago, 
little progress was made in adapting it for practical 
use until the later sixties and early ‘seventies of last 
Century. In an attempt to generate a constant 
instead of a fluctuating current, Paccinotti in 
1865 devised the armature coil, and this was re- 
invented by Gramme in an improved form five 
years Jater, the result being known as the Gramme 
rings. The shuttle armature, which was suggested 
by Siemens in 1867, was modified by von Hefner 
Alteneck in 1873, and this machine embodied the 
forerunner of the drum-wound armature. In 1878, 
Brush invented a high-pressure dynamo for arc 
lighting. At the end of the ‘seventies, therefore. 
more than one type of machine was available, and 
the Franklin Institute of Philadelphia thereupon 
determined to put them to comparative tests. 
These tests, we understand, were carried out 


Institute, by Professor Elihu Thomson and Professor 
E. J. Houston, with а view to determining which 
was the most efficient. Ава result, the Brush arc 
lighting generator was recommended for purchase 
by the Institute. The jubilee of these tests, which 
are ваза to be the first ever made on dynamos, was 
celebrated оп Wednesday, April 18, when papers 
were presented by Professor Elihu "Thomson 
who made the tests, and by Dr. Charles F. Brush, 
who invented the type of dynamo finally recom- 
mended. А number of the great electrical under- 
takings in the United States and Canada were 
represented, as well as many scientists. Though the 
incident celebrated was undoubtedly an interesting 
historical occasion, we should be a little nervous 
about supporting the claim that it was the first 
time that а dynamo had been tested. Тһе record 
of Faraday's work, that has come down to us, 
shows that he conducted investigations which merit 
that description, and the same may safely be said 
of the other pioneers, some of whose names are 
mentioned above. The desire to be first is a natural 
human attribute, but in science it has often led 
to an expenditure of time and energy, which could, 
to put it mildly, have been more usefully employed. 
This statement implies no detraction of the pioneer- 
ing efforts of Thomson, Houston and Brush, whose 
work, it is gratifying to see, has been so fittingly 
celebrated in their native country. 


THE Status oF CIVIL SERVICE ENGINEERS. 


It has often been said, perhaps more in sorrow 
than in anger, that one of the shortcomings of the 
engineer is that he is too interested in his job. 
The implication is that he is too busy to ponder 
about the vexed question of his status in relation 
to the positions assumed, actually or in public 
opinion, by the other professional and commercial 
men with whom he is working. In industrial life 
this is no great matter. The engineer, equally 
with the sales-manager and the accountant, is a 
necessary link in the machine and must, with the 
other links, bear his share of the load, if the 
efficiency of the whole is not to suffer. His claim 
to a high position in the table of precedence is 
therefore recognised, even if that recognition is not 
always accompanied by the same degree of financial 
emolument as is acquired by other members of the 
staff. His word carries due weight, if his pockets 
are light, and what is more, no bar is placed on his 
promotion to the highest positions. In the Civil 
Service the position is different. Real control is 
in the hands of the non-technical expert, who has 
qualified for his office first by examination in literary 
subjects and then by a long experience of prece- 
dents and forms. The technical man is perma- 
nently excluded from such positions. The result is 
that the scientific and technical work, which is here, 
as elsewhere, assuming an increasing importance 
among Civil Service activities, is too often viewed 
from the wrong angle and the technical man suffers 
by having his advice ignored or misunderstood 
without hope of redress. It is, therefore, necessary 
for more than one reason, as Sir Richard Red- 
mayne said in his presidential address to the Insti- 
tution of Professional Civil Servants, оп, Tuesday, 
April 17, that the expert should be recognised as 
indispensable for carrying on the complex task of 
government in the modern State and be afforded 
free and full opportunity of rising to the highest 
offices the public service can offer. The solution 
of the problems peculiar to the professional scientitic 
and technical classes in the Civil Service demand the 
close co-operation of all concerned, and we are glad to 
learn, therefore. that the membership of the Institu- 
tion 18 approaching the 5.000 mark and has recently 
acquired added strength by the decision of the 
Society of Post Office Engineers to link up with the 
main body. This is indeed a notable step towards 
the consolidation of the technical side of the service. 
The Institution is now demanding an inquiry into 
the status of the expert in the Civil Service in order 
to prove that without full use being made of his 
services, efficient administration under modern con- 
ditions cannot be secured. To add weight to this 
argument, Sir Richard Redmayne pointed out that 
the subordination of experts now threatened by the 
Reorganisation of Offices (Scotland) Bill, was a 
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vivid illustration of the need for a proper recon- 
sideration of the functions and status of the tech. 
nical expert in relation to the Administration. This 
will be the opinion of all technical men, and we hope 
the Government will see their way to adopt the 
course suggested. 


THE WoRLD’s SHIPBUILDING AND MARINE 
ENGINEERING. 


As pointed out in our columns at the time, the 
merchant shipping under construction in Great 
Britain and Ireland on December 31 last, totalled 
1,579,713 tons, which figure was not only more 
than double that reached twelve months previously, 
but was larger than the combined tonnage building 
in the rest of the world. Although this high total 
has not since been maintained, there is still cause 
for optimism. The shipbuilding returns of Lloyd's 
Register for the quarter ended March 31, 1928, 
show that the present total, namely, 1,440,842 tons, 
is some 224,000 tons higher than the tonnage under 
construction at the end of March, 1927. The figures 
for the shipping launched and for that commenced, 
during the first quarter of 1928, respectively, 
406,726 tons and 341,843 tons, compare not un- 
favourably with the totals for the previous quarter, 
namely, 498.550 tons and 377,492 tons. The 
vessels under construction in British and Irish 
shipyards on March 31 last numbered 315; 221 of 
these were steamships, 81 were motorships, and 
13 were sailing ships and barges. Of these vessels, 
256 are intended for owners residing in the British 
Empire, and 59 for foreign owners. The merchant 
shipping under construction, at the present time, 
in other countries totals 1,452,409 tons; it is some 
86,600 tons below that in hand at the end of 
December, 1927. Only five countries abroad have 
more than 100,000 tons of shipping in course of 
construction ; these are, Germany with 443,939 tons, 
Italy with 171,016, Holland with 162,973, France 
with 103,494, and Denmark with 103,110. All 
these countries, with the exception of Denmark. 
show reduced output, as compared with that of the 
previous three months. The tonnage commenced 
abroad, during the quarter under consideration, 
totalled 263,580, while that launched aggregated 
253,222. The total horse-power of the marine engines 
under construction, or being installed on board 
vessels, at the end of March, 1928, amounted 
to 2,161,385. Out of this total, Great Britain 
and Ireland supplied 918,659 horse-power. This 
figure includes :—Reciprocating steam engines, 
372,208 indicated horse-power ; turbines 192,000 
shaft horse-power ; and oil engines 354,451 indicated 
horse-power. Тһе steam and oil engines built 
in Germany, together totalled 294,320 indicated 
horse-power, but statistics regarding the number 
and power of the steam turbines constructed in that 
country are not available. The total horse-power 
of the marine enyines built during the quarter under 
consideration, by Italy, was 191,000, by Denmark 
136,220, by Holland 135,830, and by Switzerland 
123,460. Taken generally, the returns indicate 
that, while the oil engines in course of construction 
total 1,333,875 indicated horse-power, the steam 
reciprocating engines building aggregate 519,910 
indicated horse-power only. Тһе total capacity of 
the turbines amounts to 277,600 shaft horse- power, 
exclusive of Germany. Іп conclusion, it should be 
pointed out that the tonnage figures quoted above 
are gross tons, and that no account has been taken 
of vessels of less than 100 tons gross. 


THE INSTITUTION or Gas ENaINEERS.— The terms of 
the Petition, Charter and By-Laws, for submission to 
His Majesty's Privy Council, were passed at 8 gpecial 
mecting of the Institution of Gas Engineers held recently. 
It is hoped that the first annual meeting, under the 
Royal Charter, will be held at Cardiff under the ргез!- 
dency of Mr. Н. D. Madden, on June 12, when Н.В.Н. 
the Prince of Wales, the first honorary Ше member of 
the Chartered Institution, will be visiting Cardiff. 


TENDERS FOR Коло CONSTRUCTION IN. Сиш. Тһе 
Chilean Government is at present preparing plans, 
specifications and other necessary particulars regarding 
tenders which are to be invited for the construction of 
new, and the improvement of existing, roads, Ш 
several parts of that country. British firms interested 
should make an early application for particulars to the 
Ministerio de Fomento, Santiago, Chile, through the 
Chilean Legation in London. | 
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THE LATE MR. HENRY DAVEY. 


Тноран the name of the firm of which he was а 
partner is still well known, the personality of the 
subject of this memoir will be less familiar to the 
present generation of engineers than to their 
predecessors. Ая the late Mr. Henry Davey, whose 
death on April 11 we regret to record, was 85 years 
of age, it is scarcely surprising that his achieve- 
ments, notable as they are, should need recalling 
to younger men. Yet, it is not too much to say 


that, 50 years ог во ago, 
Mr. Davey practically 
revolutionised one impor- 
tant side of the great in- 
dustry of mining, namely, 
that of drainage by the 
steam pump. 

A native of Tavistock, 
Mr. Davey was the son of 
a civil and mining engi- 
neer with considerably 
more than а local prac- 
tice, and he was conse- 
quently thus enabled to 
acquire an early first- 
hand knowledge of an 
apparatus which seemed 
to have reached finality, 
namely, the Cornish en- 
gine ОҒ his younger 
days, it is recorded that 
he had а remarkable 
aptitude for working in 
both wood and metal. 
In 1860, he became a 
pupil to а firm of min- 
ing engineers, Messrs. 
Nicholls and Mathews, 
Tavistock, with whom 
he remained four years. 
The next five years, to 
1869, he acted as а5- 
sistant to his father, 
and later was engaged 
on independent work in 
the design and erection 
of hydraulic machinery. 
This led to the formation 
of a connection with the 
lessees of a pier at Milford 
Haven, in which he was 
employed in the design 
and supervision of manu- 
facture of hydraulic 
cranes, coaling hoists, 
capstans, piling, build- 
ings, alterations to rail- 
way bridges, 4с. Оп 
this work he was engaged 
from 1869 to 1872. 

In 1871, Mr. Davey 

ad, however, taken out 
his first patent on the 
differential pumping en- 
gine, afterwards to be 
known by his name, 
and, in the following 
year joined with Colonel 
Hathorn and others іп 
the formation of a com- 
pany which purchased an 
old-established engineer- 
Ing business, namely 
that of Messrs. Garrett, 
Marshall and Company, 

Mr. Davey became chief designer and 
Manager to the new firm, which took the title of 
Hathorn, Davis, Campbell, and Davey, and has 
Since long been known as Hathorn, Davey and 
Company, Limited, Sun Foundry, Leeds. In 1874, 
he became а partner, the principal business of the 
firm being pumping machinery, of which many im- 
portant examples made in the early years are still 
In use, both in this country and abroad. 
_ The Cornish engine, as improved by Watt was, 
In Mr. Davey’s early days, still very popular, but 
though more efficient than is generally believed, 
Was of great size and weight relative to its capacity, 
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and, being single acting, had more than one radical 


defect, not the least of which was the difficulty of 
effective governing. After some work in connection 
with it, Mr. Davey realised the necessity for ad. 
vancing along other lines and designed the differ- 
ential pumping engine first fully described in a 
paper read by him before the Institution of Mech- 
anical Engineers in 1874.* "This was a horizontal 
direct-acting engine, most often made compound, 
but sometimes triple-expansion, with à valve gear 
controlled bv а cataract, which was remarkablv 


[Photo. ty Elliott and Fry. 


Turt Lart Mr. Henry Davey. 


effective in adjusting the steam supply to the load. 
In mining work, the connection with the shaft pumps 
was made by the use of large bell-crank levers, in 
waterworks plant the pumps were driven by cranks 
and connecting rods from the engine crankshaft. 
Some of these engines were of considerable size, 
thus, one erected for the Mines Drainage Commis- 
sioners in 1884, at the Bradley Pumping Station, 
Staffordshire, had a high-pressure cylinder of 52 in. 
in diameter, а low-pressure one of 90 in. in diameter, 
and a stroke of 10 ft. It operated a pair of pumps 


* Seo ENGINEERING, vol. xviii, page 356. 


having plungers 27 in. in diameter, and was capable 
of dealing with 5,000,000 gallons of water per day, 
which would drain 12 square miles of mining district. 
This engine is still used by the Birmingham Canal 
Navigation Company. Apart from the improvement 
in the engine, Mr. Davey's influence on pumping 
methods generally was most marked. Не was 
responsible for the introduction of the double 
acting plunger pump in place of the piston pump, 
and for the introduction of heavier lifts. Other 
pioneer work was done in connection with under- 

ground pumping stations, 
conveying the steam 
down the shafts in care- 
fully insulated pipes, and 
thereby  relieving the 
engine of the work of 
moving masses of pump- 
rod, etc. When there 
was danger of the flood- 
ing of such installations, 
the steam plant was 
placed 200 ft. or so above 
the sump from which an 
ingenious hydraulic pump 
lifted the water to the 
main engines. 

In waterworks’ plant, 
too, many improvements 
were effected, and it 
is only comparatively 
recently that the engine 
has had to take a place 
inferior of that of elec- 
trically-driven pumps 
largely on account of its 
greater bulk. Mr. Davey 
did not, however, con- 
fine himself to one branch 
of engineering, but was 
responsible for many 
smaller inventions. Chief 
amongst these may be 
mentioned his domestic 
motor. The apparatus 
known by this name, 
introduced about 1885, 
was really an atmospheric 
steam engine. It was 
designed at the introduc- 
tion of electric lighting. 
to provide a small prime 
mover, from 1-һ.р. to 
6-h.p., for charging bat- 
teries, &c., in isolated 
situations, and, at the 
same time to do away 
with the element of risk 
of explosion and necessity 
for frequent attention, 
the latter а concomitant 
of small high - pressure 
steam plant. The boiler 
generated steam at atmo- 
spheric pressure and was 
fired with coke by a 
hopper requiring atten- 
tion only once about 
every eight hours. The 
engine worked on a partial 
vacuum, about 10 - lb. 
pressure being available 
from the atmosphere. A 
consumption of 6 lb. of 
coke per indicated horse- 
power per hour was about 
the normal rate of working. This ingenious engine 
met with marked success and gave way only to the 
cheap internal combustion engine. 

Іп 1887, Mr. Davey left Leeds and established 
himself as a consulting engineer in Westminster, 
one of his capacities being that of consultant to 


the Birmingham Corporation. He remained in 


London engineering circles until comparatively 
recently, and resided at Ewell, Surrey. Advancing 
years and failing health, however, made retirement 
desirable, and he returned to his native county 
and settled at Tavistock. Even here his inventive 
faculties were not allowed to remain idle, and he 
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was occupied on the designs of machinery almost 
to the day of his death. Mr. Davey was a member 
of the Institution of Civil Engineers, which ће 
joined in 1877, receiving shortly afterwards the 
Watt Medal and Telford Premium for his paper on 
direct-acting pumping engines. His connection with 
the Institution of Mechanical Engineers was even 
earlier, as he was created a member in 1873, later 
becoming a Vice-president. He took a great interest: 
in scientific matters generally, and belonged to the 
Geological Society, Royal Society of Arts, and 
other kindred institutions. On the side of educa- 
tion, whilst resident in Leeds, he took an active 
share in the affairs of what is now the University 
of Leeds, being on the council of the parent college. 


THE LATE MR. HARRY JOHN 
CORNISH. 


Tue death of Mr. Harry John Cornish, at the 
advanced age of 88, means the loss of one of the 
older generation of ships’ surveyors, since he was 
connected with Lloyd's Register of Shipping for 
over 46 vears, during eight of which he was chief 
surveyor. His experiences with shipping, however, 
began even earlier, for in 1858, at the age of 19 
he was one of those who helped to complete the 
Great Eastern for sea, and they lasted into quite 
modern times, since he was largely concerned, in 
consultation with the owners and builders, in 
the design of the Mauretania and her ill-fated 
sister-ship, the Lusitania. Indeed, it would not be 
altogether wrong to say that the sea was in his 
blood, ав one of his ancestors, Admiral Sir Samuel 
Cornish, took part in the capture of Manila in 1761, 
while his grandfather fought on Nelson's flagship 
the Vanguard, at the Battle of the Nile. 

Mr. Cornish was born at Devonport in 1839, and, 
after being educated privately, began his career 
as & naval architect at Deptford Green Dockyard. 
He continued there until 1863, when he was ap- 
pointed a surveyor to Lloyd's Register. In this 
position his abilities as an artist and draughtsman, 
as well as qualifications of & more professional 
character, quickly brought him into notice, and in 
1867, when the Society's rules for composite ships 
were formulated, the illustrations that were drawn 
by him were selected from those submitted by the 
surveyors аз being of exceptional merit. Besides 
being accepted by the Committee, they were sub- 
sequently shown at International Exhibitions in 
Paris and Moscow, where they were awarded bronze 
and gold medals respectively. They are now in the 
South Kensington Museum. 

In 1870, Mr. Cornish was appointed assistant 
chief surveyor to Mr. Benjamin Martell, а position 
which he held for no less than 30 years. During 
that time he visited the Great Lakes of North 
America for the purpose of conducting investiga- 
tions into the shipbuilding industry in that district 
and reporting thereon for the Committee's informa- 
tion. He was also closely associated with all 
amendments and additions to the rules, which took 
place during that period, and when he himself became 
chief surveyor in 1901, he soon determined on a 
complete revision of the important code, which had 
grown up, so that its contents might be brought 
more into consonance with modern practice. Тһе 
new rules which resulted, were issued shortly before 
his retirement in 1909, and replaced those which had 
been in operation since 1870. At the former date, 
а, vessel exceeding 24 ft. in depth was exceptional. 
Consequently, the classification was more or less 
confined to two distinct types: the two-deck vessel 
of 24 ft. in depth and the three-deck vessel of 24 ft. 
in depth and above. Gradually, however, vessels 
built to the three-deck rule began to differ materially 
from the methods of construction originally approved 
for them, and the new rules, therefore, which were 
framed to cover all vessels up to about 680 ft. in 
length, included all the vessels that had been classi- 
fied by Lloyd's up till 1909, except the Lusitania and 
Mauretania. Provision was made in these rules for 
two types only, namely, the full scantling vessel and 
vessels having a continuous superstructure, such as an 
awning or shelter deck. The designs of ships usual 
until then were modified in a number of important 
particulars, the changes being fully discussed on 
page 855 of ENGINEERING for June 26, 1909. 


а А А — 


In his professional capacity, Mr. Cornish had 
often difficult negotiations to conduct, in order to 
reconcile the conflicting interests of underwriters, 
shipbuilders and shipowners, and his full know- 
ledge of the technique of shipbuilding and his tact, 
therefore, stood him in great stead and were 
uniformly recognised. His genial temperament was 
perhaps his outstanding characteristic, and un- 
doubtedly often helped him to overcome stubborn 
opposition. His retirement, in 1909, was universally 
regretted. Бы 

Mr. Cornish was elected а member of the Insti- 
tution of Naval Architects in 1876, and became a 
member of the Council in 1900. Не was appointed 
vice-president in 1904, and honorary vice-president 
in 1916. 
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and tubes for steam, gas, water, hydraulio and other 
purposes were produced in increasing quantities. From 
the commencement of his long association with the 
family business, Mr. Howell was intimately connected 
with all its developments; he was chairman and 
managing director of the firm for many years, and 
retained this position until the very end. 

Mr. Howell was elected а full member of the Institu- 
tion of Mechanical Engineers іп 1877, and an associate 
member: of the Institution of Civil Engineers on May 
20, 1883. He became a member of the Iron and Steel 
Institute in 1894 and & fellow of the Royal Society of 
Arts іп 1882. Мг. Howell took a prominent part in the 
public life of the City of Sheffield. He was elected 
Master Cutler in 1888. He became а Justice of the 
Peace in 1890 and continued to sit regularly on the 
Bench until some three weeks ago. Не was also а 
member of the Sheffield Corporation for 18 years, and 
was elected president of the Chamber of Commerce in 
1896. 

In his younger days, Mr. Howell waa an enthusiastic 
volunteer officer, and worked hard to uphold the 
efficiency of the old Ist Yorkshire (West Riding) 
Volunteer Engineers (Sheffield). He was also соп- 
nected with various local benevolent and charitable 
organisations. 


THE LATE MAJOR JAMES HAY. 


Іт is with regret that we have to record the death 
of Major James Hay, M.C., which took place at Rutbah, 
Syria, on March 25 last, at the early age of 50. Major 
Нау, who was chief civil engineer to the Anglo-Persian 
Oil Company, Limited, was born on October 25, 1877. 
He received his general education at Daniel Stewart's 
College, Edinburgh, and, in 1893, entered the engineering 
department of the University of Edinburgh. Three 
years later he obtained the degree of B.Sc., and was 
shortly afterwards appointed assistant engineer on 
the North British Railway. Іп 1898, he left his native 
country to take up the position of assistant engineer 
on the Uganda Railway, and, five years later, he 
accepted а similar post on the Central South African 
Railways. Іп 1907, he became engineer in charge of 
the Kilindini harbour works, East Africa, & position 
he continued to occupy for some twelve months. In 
1908, he left Africa after having spent ten years in 
various parts of that continent, апа proceeded to South 
America to take up the appointment of construction 
engineer on the Central Argentine Railway. Two years 
afterwards he travelled to the Far East, having been 
appointed engineer in charge of surveys of the Southern 
Railway of Siam. In 1912, he returned to South 
America, as survey engineer to the Argentine Railway 
Company, and some twelve months later he became 
chief engineer and acting manager of the Madeira, 
Mamoré Railway, Brazil, continuing to occupy this 
position until August, 1914. 

Soon after the outbreak of war James Hay returned 
to his native country and joined the Ist Regiment 
Lovat's Scouts (Yeomanry) in September, 1914. He 
was transferred to the Royal Engineers with the rank 
of captain in March, 1915, and was gazetted major 
on May 18, 1918. Не saw service in Palestine, where ће 
did mudh work in connection with the location of the 
military railway from El Kantara, on the Suez Canal, 
to Haifa and Beersheba. For an act of gallantry he was 
awarded the Military Cross. Не left the army іп 
1919, and, some months afterwards, was appointed 
chief civil engineer to the Anglo-Persian Oil Company, 
Limited, which position he continued to hold 
until his untimely death. Major Hay became an 
associate member of the Institution of Civil Engi- 
neers on January 11, 1910, and was elected to full 
membership on February 8, 1927. 


AIR SURVEY OF RIO DE JANEIRO. 


WE have on several occasions dealt in our columns 
with the progress made by British firms in the sphere 
of aerial surveying. It is therefore gratifying to be 
able to record that arrangements for the air survey of 
the city and federal district of Rio de Janeiro, Brazil, 
representing an area of some 450 square miles, have, 
under conditions of keen international competition, 
been made with Messrs. Aircraft Operating Company, 
Limited, 8, New-square, London, W.C.2. Perhaps 
the principal interest of the work lies in the magni- 
tude of the scale on which the area will be mapped. 
The scale adopted for the largest maps will be 63 in. 
to the mile, this being, it is claimed, the biggest scale 
ever used in connection with aerial surveying. The 
mapping of the area by the usual ground methods 
would, it is stated, occupy some twelve years. By 
using а combination of air and ground surveys, however, 
the company has undertaken to complete the work 
in three and a half years. 

We understand that a special type of aeroplane, 
differing radically from those employed in commercial 
transport, is at present under construction for this work. 
The machine is to be equipped with two air-cooled 
radial engines driving geared propellers. With normal 
survey load, comprising pilot, photographer, apparatus 
and 240 gallons of fuel, the ceiling will be 23,000 ft. 
It is estimated that at a height of 20,000 ft. the cruising 
speed of the machine will be 110 m.p.h., and that the 
range at that speed will be 7j hours. With such an 
aeroplane the costly chain of emergency landing 
grounds hitherto found necessary will no longer be 
required. Furthermore, the machine will enable 
surveys to be conducted over areas in which it would 
be impossible to establish landing grounds near enough 
to the centre of operations. In addition to the advan- 
tages enumerated above, the design of the aeroplane 
is such that a better view, than is possible in commercial 
aircraft, will be obtainable, both by the pilot and by the 
photographer. The former will sit in the nose of the 
machine, while the latter will occupy a seat in the same 
cockpit, slightly to the rear of the pilot. ЖК 

Тһе organisation of the Brazil surveying expedition 
is now being proceeded with, and & complete air unit 
and ground survey personnel will shortly proceed to 
Rio de Janeiro. Тһе operations will be under the 
technical supervision of Colonel H. L. Ure 
C.LE., late R.E., formerly Superintendent, Survey 0 
India, and now a director of the Company, who gerved 
with the Chile-Argentine Boundary Commission, 
1902-1903. 


THE LATE MR. S. E. HOWELL. 


THE death of Mr. Samuel Earnshaw Howell, which 
occurred under tragic circumstances on Sunday, the 
15th inst., removes a well-known figure from the ranks of 
Sheffield steel manufacturers. Mr. Howell was knocked 
down by a tramway-car close to his home at Ranmoor 
and succumbed to his injuries, without recovering 
consciousness, some hours later in Sheffield Royal 
Hospital. Mr. Howell was born in Sheffield on Febru- 
ary 19, 1847, and received his early education privately 
and а4 the old Sheffield Collegiate School. Upon 
leaving this institution, he studied mathematics, for| 
some 18 months, under his uncle, the Rev. Samuel 
Earnshaw, who was а senior wrangler and a brilliant 
mathematician. He then went to France for the 
purpose of learning French and resided in Angouléme 
for some twelve months. Returning to his native 
country in 1864, Mr. Howell became a pupil in the 
works of Messrs. Dubs and Company, Glasgow, now 
one of the constituent firms of the North British Loco- 
motive Company, Limited. After completing his 
apprenticeship, in 1870, he returned to Sheffield and 
became а partner in the steel-manufacturing firm 
founded by his father in 1853. One of the specialities of 
Messrs. Howell and Company, Limited, has always been 
the manufacture of steel tubes, and Mr. S. E. Howell 
was largely associated with the development of this 
branch of his firm's activities. In 1880, а new instal- 
lation for the manufacture of steel tubes was erected 
by the company at Wincobank, a suburb of Sheffield, 


THE PHYSICAL SOCIETY. 


AT the meeting of the Physical Society on Friday, 
February 24, held at the Imperial College of Science, 
with Professor О. W. Richardson, F.R.S., in the 
chair, a paper on “Some Methods of Estimating 
the Intensities of Spectral Lihes was read by Mr. 
W. Н. J. Childs, B.Sc., of the Physics Department, 
King’s College, London. The paper presented 8 
critical account of several methods of spectral 1 
metry applied to the special case of the ban 
spectrum of helium. With the method finally 
adopted, the line spectrum was photographed Ж 
the usual way, and the density of the line photograp 
was measured. For this p „ the plate was 
calibrated by illuminating the slit of the spectroscope 
in a special manner by a tungsten-filament PED 
that, upon development, the plate exhibited 8 m 
of images of continuous spectra of progressively 
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ENGINEERING TRAINING AND 
EDUCATION. 


Busk Studentship in Aeronautics. We understand 
that a vacancy has arisen for the Busk Studentship in 
Aeronautics for the year 1928-29. The Studentship, 
which is of the value of about 1501., and is tenable for 
one year from October 1, has been established in 
memory of Edward Teshmaker Busk, who lost his life 
in 1914 while flying an experimental aeroplane. The 
object of the Studentship is to enable the holder to 
engage in research, or preparation for researcb, in 
aeronautics, and specially in those subjects, such as 
stability problems, meteorological questions bearing 
on flight, and the investigation of gusts, treated either 
experimentally or mathematically. The Studentship 
is open to a British subject, of British descent, who has 
not attained the age of 25 on October 1 next. Applica- 
tion forms in respect of the Studentship may be obtained 
from Professor B. Melvill Jones, Engineering Labora- 
tory, Cambridge. Тһе forms should be returned not 
later than May 12 next. 


THE SOCIETY OF GLASS 
TECHNOLOGY. 


AT the February meeting of the Society of Glass 
Technology, held in Sheffield, two papers were presented 
апа discussed. The first, entitled “ Note on the Ultra- 
Violet Ray Transmission of Colourless Bottle Glass," 
was presented by Mr. David Starkie, M.Sc., and Professor 
W. E. S. Turner. The paper stated that curves showing 
the intensity of the light transmitted in the different 
parts of the spectrum, from wave length 6,500A unita 
down to the limits in the ultra-violet, for eight com- 
merical soda-lime-silica glasses of very similar composi- 
tion, had been prepared. Each glass showed а maxi- 
mum transmission in the green or yellow regions, the 
percentage of light transmitted then falling off gradu- 
ally in the violet and near the ultra-violet regions until a 
wave-length of about 3,300 A units was reached, when 
the percentage of light fell off very rapidly to the limit of 
transmission. The glass containing 0-05 per cent. Fe, O, 
transmitted down as far as wave-length 2, 960A units. 
Four others each containing 0.07 per cent. Ее,0, 
transmitted down to 2595A units, whilst the pale 
green glass with 0:18 per cent. Ғе,О, had its limit at 
wave length 3,175A units. АП the glasses, with the 
exception of the green one, transmitted farther down 
into the ultra-violet than the average window glass, the 
limit for this being at about wave-length 3, 100A units. 

As further illustrating the relation between trans- 
mission in the ultra violet and iron oxide content, some 
pure glasses, of approximate composition 75 per cent. 
510, 10 per cent. Сад, 15 per cent. Na, O, containing 
small accounts of iron oxide, were tested. Тһе iron 
oxide content and the limits of transmission were: 
0-005 per cent. Ғе,О,, transmission to 2,600A units; 
0-008 per cent. Fe,O;, transmission to 2,660А units; 
0-015 per cent. Fe O,, transmission to 2,740А units. 

The second paper was “ The Analysis of Opal Glass," 
by W. Singleton, B.Sc., and R. C. Chirnside. In it 
the constituents commonly occurring in commercial 
fluoride glasses were dealt with briefly, but more 
detailed consideration was given to the determination 
of boron, zirconium, tin, zinc, and arsenic. Silica 
was determined Бу the method of ВеггеПив ; lead was 
separated as sulphide, converted to sulphate, and 
finally determined by the volumetric method, as moly b- 
date. Iron oxide and alumina were separated by 
means of ammonia in slight excess, while lime was pre- 
cipitated as oxalate, then ignited and weighed finally 
as calcium sulphate. Magnesia was determined in Ше 
usual way, being weighed as the pyrophosphate. 

The recently published volumetric method of Cone 
апа Саду for the determination of zinc after separation 
as sulphide, was described fully. Тһе authors had 
found that fluorine present in a glass to the extent of 
some 5 per cent. did not interfere with the determina- 
tion of boric oxide by the method of Wherry, ав 
modified by J. D. Cauwood and T. Е. Wilson. Zir- 
conium was determined as pyrophosphate, according 
to the method described by W. F. Hillebrand. Arsenic 
was determined, after decomposition of the glass, by 
means of hydrofluoric acid. The solution of the glass 
was neutralised by ammonia, made acid with hydro- 
chloric acid, then the arsenic was precipitated as 
sulphide. This was filtered, dissolved in caustic-potash 
solution, and the arsenic finally determined volu- 
metrically by titration against standard iodine solution. 
Fluorine was determined as calcium fluoride in the 
usual way, and no difficulties had been met in the 
determination of tin by the usual gravimetric methods. 


A considerable amount of work was done on the 
problem, but this simple method of experiment was 
ultimately abandoned in favour of a wind-channel 
plate sensitivity and wavelength of the incident light. | method. The principle employed was well known: 
Density measurements were obtained by a simply-|the movement of the ions under the electric field 
constructed selenium-cell microphotometer, with which | was balanced by an opposing air blast. When moisture 
the density contour of each line could be investigated | was present in the air stream, several sources of error 
if necessary. Both visual] and thermopile microphoto-| had to be guarded against, particularly electrical 
meters were also described. leakage over the surface of insulators. Zeleny, in 

In the discussion, Mr. J. О. C. Vick asked the|1898, tried the air-stream method. Не employed 
author whether he had tried the method of sharpening| а current of gas flowing through a tube, the end of 
the end of the line image obtained with the wedge,| which was fitted with & disc of gauze, which very 
which consisted ín contact-printing from the original | nearly fitted it. He abandoned the method in favour 
negative, and again printing, if necessary, from the| of one in which the electric field on the ions was 
сору, the process being repeated as often as might| perpendicular to the air blast. This procedure had 
be required. In using the Toy and Rawlings densito-| been followed Бу subsequent investigators. Ву 
meter, he asked how the author had controlled the| making one modification of Zeleny's original method, 
cross-section of the two light pencils to be compared. he and Mr. Awbery were able to adapt it for the 
He might find useful the new design of this apparatus,| determination of the variation in mobility with 
which employed а photo-electric cell associated with а | humidity. Instead of using a single pieco of gauze 
valve amplifier, and was adapted to Ше photometry of | to close the end of the tube, it was divided up into 
fairly broad spectral lines. а central disc апа a guard ring. Тһе central disc 

The author replied that he thought the apparatus was made a very accurate fit into the hole in the 
would give less sensitivity than the method which | gauze, but was isolated electrically. 
he had adopted; the latter consisted in projecting| It was known that the velocity of the stream in 
an image of the line photograph with а magnification | the vicinity of the walls of a tube fell off to zero at 
of x 25. Thus, a line 0-02 mm. wide would be mag- | Ше boundary. Consequently, the air-blast method 
nified to 0-5 mm., and so would cover a selenium | failed if ап attempt were made to work with the entire 
cell of the line type. stream flowing through the tube, since there was 

A second paper оп“ Electrical Methods of Hygro-| по opposing blast to balance the electric field in the 
metry,” by Mr. P. W. Burbidge, M. Se., B.A., Professor | region of the walls. There was no difficulty in main- 
of Physics, and N. S. Alexander, M.Sc., Auckland | taining а constant stream of gas; а small blower 
University College, New Zealand, was read by was employed, and, as an indicator of the rate of flow, 
Dr. Ezer Griffiths in the absence of the authors. | hollow sphere of glass floating in в conical tube fixed 
In the paper, an account was given of experimenta | Vertically was used. It was found impossible to blow а 
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performed to investigate the possibility of applying sphere with a wall of uniform thickness, and this prove 
electrical methods to the measurement of humidity. to be an advantage. It was observed that, when the 


Two methods were considered, depending on (1) the| flowmeter was functioning, the sphere would set 
change in resistance of organic materials (cotton- itself. with. the thick lenticular segment lowermost. 
wool and human hair) on exposure to water vapour ; In this position it would ride quite steadily, remaining 
(2) the change in mobility of ions due to water vapour. | 1 the axis of the tube with a clear space all round 
. Results showed that, in the first case, the change іп for the air to flow past. А typical series of observations 
resistance with humidity was not linear, the logarithm | Would be found on page 55 of the National Physical 
of resistance being proportional to the humidity, Laboratory Report for 1926. 
while, in the second, the effect produced was too] For the purposes of practical hygrometry the use 
small to permit accurate measurement. Thus, in of a quadrant electrometer as a current-measuring 
neither case did the method seem suitable for general | instrument was not feasible. By a valve-amplification 
use, though each could be applied in special cases. | system, deflections of satisfactory magnitudes were 
In the discussion, Professor A. M. Tyndall said| obtained with changes of humidity on a sensitive 
the author referred to some work done by Mr. Grindley | pointer type of current indicator. What seemed 
and himself on the effect of water vapour on the| desirable, however, was a more powerful source of 
mobility of positive ions. This work had recently | ionisation, as with high amplification of feeble currents 
been carried farther, but the results so far obtained | surface leakages were apt to be troublesome. 
were of a complex character and difficult to interpret.| Mr. Е. 5. Whipple described a method, due to 
Dr. Ezer Griffiths said the paper was interesting, | Professor A. T. Mukarji, of Patna, for eliminating 
ав it illustrated some of the difficulties encountered | surface leakage іп an electrometer. The whole of 
when an attempt was made to utilise the electrical|the apparatus was hermetically sealed in a dry 
properties of a hygroscopic material in the design | enclosure, and circuit changes were made by means 
of а hygrometer. With a loosely-packed material, | of electromagnetic switches operated from outside 
such as cotton-wool, imperfect electrical contact of | #ће enclosure. Alternatively, the apparatus might be 
the material with the electrodes was inevitable, and | so arranged that it could be manipulated from outside 
the conduction of electricity under such conditions| by means of permanent magnets. 
was complicated by many variables. In а paper| Мг. J. Н. Coste said that the conductivity of 
by Е. P. Slater, published in the Proceedings B of | cotton-wool was presumably due to mineral substances 
the Royal Society, 1924, data were given for the in the fibre, and, as the ionisation of these varied 
change of electrical conductivity of a single cotton | with dilution, the phenomena were complex. Further, 
fibre with variations in humidity, and it was stated | the heating effect of the current would affect the 
that equilibrium was not obtained even after the| water content of the fibre. He suggested the use of 
lapse of 24 hours after making а change in the cellophane, which might be pleated and arranged 
humidity. It would, therefore, seem that the subject | between grid-shaped electrodes. 
merited further investigation. Тһе authors referred Mr. C. R. Darling added that Cross and Bevan 
to the Report of the National Physical Laboratory for | had found that, whereas dry cellulose and pure water 
1926, which contained a brief reference to some work | are non-conductors, moist cellulose had ап appreciable 
on the effect of humidity on the mobility of ions. Ав | conductance, as if cellulose had the power of ionising 
this work was carried out by Mr. Awbery and the | water. 
speaker, a few remarks concerning it might be of Mr. D. N. Macdonald said he was in search of a 
Interest, as no detailed account had yet been published. good method of indicating the disappearance of 
At the time, a method of measuring fairly rapid changes humidity in an evacuated space, in connection with 
of humidity was sought, and it was suggested that a commercial process carried out in vacuo, in which 
the variation of mobility of ions with humidity might | the evolution of moisture continued until the process 
constitute the basis of a method. Since the relation | was complete, when it ceased. 
between humidity and mobility was not then known| Pr. Ezer Griffiths suggested that в dew-point 
(the only data available being the isolated observation | method would be very sensitive; а silver thimble 
of Zeleny that the mobility of the negative ion in| could be let into the chamber and cooled from outside 
dry air was 1-24 times the mobility of that ion іп | the latter, while the dew on its convex surface inside 
moist air), initial efforts were directed to the deter-| the chamber could be observed through a window. 
mination of this relation. The method described by 
Burbidge and Alexander was tried, but not found 
satisfactory. A thin layer of uranium oxide spread 
Over an aluminium plate and covered by layers of 
thin aluminium foil was then employed, the number 
of layers being so adjusted that the a-rays just 
emerged and produced an ionised layer of gas close 
to the plate surface. Whilst there was no difficulty 
In measuring the small ionisation currents produced, 
a very formidable difficulty was encountered in the 
Variability of the contact potential effects. With по 
Applied voltage, a small ionisation current was 
Obtained which varied erratically. Changes of tem- 
perature of the electrodes had a marked influence. 


increasing density. From thege images might be ascer- 
tained (a) the relation between intensity of light 
and density of image, and (b) the relation between 


EXEMPTION OF VESSELS FROM MARKING.—A circular 
referring to the exemption of vessels from marking, 
and designated No. 1670, March, 1928, has just been 
issued by the Mercantile Marine Department of the 
Board of Trade. It refers to section 7 of the Merchant 
Shipping Act, 1894, and supersedes Circular 1640, dated 
September, 1922. The vessels involved are pleasure 
yachts, barges (other than sea-going barges), pilot vessels, 
ships employed solely in river navigation, and life-boats 
belonging to the Royal National Lifeboat Institution. 
Copies of the circular may be obtained from Н.М. 
Stationery Office, Adastral House, Kingsway, London, 


W.C.2, price 14. net. 


TRIAL TRIP OF THE S. S. YARRAVILLE.’’—Successful 
sea trials were run on March 30 of the oil-tank steamer 
Yarraville, when a mean speed of 12 knots was attained. 
Particulars of the vessel, which is the second of two 
ordered from Messrs. Lithgows, of Port Glasgow, by the 
Vacuum Oil Company, Limited, will be found on page 


306 ante. 
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'TR& writer of the editorial notes in the Amalgamated 
Engineering Union's Monthly Journal recalls that in the 
preceding issue he directed attention to the improve- 
ment in the balances of the funds of the organisation 
as at December 31, 1927. He now draws attention to the 
substantial increase that has taken place in the member- 
ship, which he trusts will be maintained. “ We have 
been consistent in the belief," he says, “that not- 
withstanding the long continued depression in the 
industry we should eventually emerge out of these 
difficulties, and the justification for such belief is 
indicated by the fact that, commencing with this 
month, donation benefit to our unemployed members has 
been largely increased, and in respect to conditions 
(apart from amount) the Rule Book is to be the guiding 
factor.“ 


——— ³˙—a— m --———=ө_ + — 


Dealing with the wages question, the writer says :— 
* Our members, in common with other workers in the 
engineering industry, have been anxiously waiting the 
expiration of the six months' period connected with the 
settlement when the special bonus of 28. per week to 
plain time workers was granted. They naturally 
desired to know what steps their representatives were 
taking to obtain an improvement on the offer referred 
to above. If the state of trade is to be a determining 
factor then there can be no dubiety as to the position, 
for, as stated in our Notes last month, records of orders 
placed, and general optimism in banking and business 
circles, together with the continued decrease in the 
numbers unemployed, go to prove that the engineering 
industry is in а much improved condition as compared 
with а short time ago. We trust that the 
employers, when considering this question, will have 
regard to the reasonable attitude adopted by the 
workmen when asked to consent to the very large 
reductions in their wage rates during the years 1921- 
1922." 


In March, the Home branch membership of the 
Amalgamated Engineering Union increased from 
190,230 to 190,696, and the Colonial branch member- 
ship from 28,214 to 28,306. The number of members 
in receipt of sick benefit increased from 5,908 to 6,052, 
and the number in receipt of superannuation benefit 
from 9,881 to 9,977. Тһе total number of unemployed 
members rose from 12,892 to 13,224. 


In the latest issue of the Monthly Trade Report of 
the United Pattern Makers' Association, Mr. Wardale, 
the president, reminds members that there is а difference 
between making а request for а wages increase of 88. 
per week and getting it. Let us," he says, “ be frank 
with ourselves and remove from our mind this ' cant’ 
about what we ought to get, and then blame some other 
person than ourselves because it does not materialise. 
Let us ask ourselves what part we have played to make 
an increase come our way. Have we endeavoured to 
enrol all men or women that we know into the ranks of 
a trade union, because, bear this in mind, that you have 
not done all for your own uplifting by becoming а 
member of your own particular union and neglecting 
other workers ? Remember that the only permanent 
improvement in our own position depends upon the 
improvement of those at the lowest end of the scale. 
We should be wise, therefore, to devote some attention 
to understand—shall I say ?—our power or the lack 
thereof." 


* Ког instance," Mr. Wardale goes on to say, 
“the unions approached the employers with ап 
application for an increase of wages, and the employers 
are very polite and give an increase. Because the 
workers are near the poverty line? Ah, no! The 
employers understand their business much better 
than that. They have shareholders to consider, 
so they give you а conference. Then they give you 
an adjournment of the conference, and they tell 
vcu that the engineering industry is staggering under 
a burden of local rates, and, therefore, not in a 
position to give ап increase of 8s. And if no more 
interest is taken in the branches in the future than 
in the past, waiting for it will be all you will get." 


At the closing session of the Independent Labour 
Party's conference at Norwich, a resolution was 
submitted by the National Council and several 
branches, declaring that industrial peace was impossible 
under the capitalist system, and that the only hopo 
for that peace depended on the abolition of capitalism 
and the establishment of socialism. Мг. P. J. Dolan, 
National Council, speaking in support of it, said 
that the present peace negotiations were the concern 
of the T.U.C., and it was not for that conference to 

a vote of censure on the trade union leaders. 
He believed the peace negotiations would not achieve 
any permanent improvement in the condition of the 
workers, and that the exploration would completely 
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endorse the LL.P. contention that there could be 
no agreement with any group of capitalists, which 
would have any lasting value. Тһе Lossiemouth 
branch moved an amendment instructing the National 
Council to take disciplinary action against any 
member of the I.L.P. who, in the narrow interests 
of any trade or industry, propagated the gospel of 
industrial peace. Mr. E. Shinwell, M.P., said that 
the amendment, if carried, would place them ша 
very awkward position. Тһе I.L.P. bad no right 
to dictate to the trade unions. Тһе Lossiemouth 
amendment was overwhelmingly defeated. Glasgow 
City moved an amendment commending the action 
of the General Council of the T.U.C. and urging а 
unified industrial policy. This amendment was also 
defeated by a large majority, and the National Council's 
resolution was carried. 


According to the Ministry of Labour Gazette, 
employment showed a continued steady improvement 
in March. There were further seasonal increases in 
the numbers employed in the building trade and public 
works contracting, in the allied industries of brick, 
tile and cement manufacture, in woodworking and 
furniture making, and in the tailoring and dress- 
making trades. There was also an improvement in 
the pottery, glass bottle, motor vehicle, rubber, tin- 
plate and wool textile industries, and in the shipping 
service. In coal mining a slight increase іп the 
numbers wholly unemployed was more than balanced 
by a decrease in the numbers temporarily stopped. 
On the other hand, employment showed а slight 
decline at coke-oven and -by-product works, in iron 
and steel manufacture, in the shipbuilding and ship- 
repairing industry, in the linen industry and in the 
dock, canal, river, &c., service. 


Among the workpeople (aged 16–64 inclusive, and 
numbering approximately 11,800,000) insured against 
unemployment under the Unemployment Insurance 
Acts in Great Britain and Northern Ireland, the 
percentage unemployed (including those temporarily 
stopped as well as those wholly unemployed) in all 
industries, taken together, was 9-6 on March 26, 1928, 
as compared with 10-4 on February 20, 1928, and 
9-86 on March 21, 1927. The percentage wholly 
unemployed was 7:7 on March 26, 1928, as compared 
with 8-2 on February 20, 1928, while the percentage 
Fri stopped was 1:9, as compared with 
2-2. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
during March resulted in a reduction of 46,4501. in 
the weekly full-time wages of 210,000 workpeople, 
and in an increase of 1801. in those of 1,200 work- 
people. Тһе principal reductions affected coal miners 
in Durham and Northumberland, in which districts 
the percentage addition to basis rates was reduced by 
an amount equivalent to nearly 13 per cent. on the 
current rates in Durham, and to over 22 per cent. in 
Northumberland. Coal miners in the Radstock district 
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and with 14,000 workpeople, involved and 
| days lost, in March, 1927. nd 137,00 


А joint conference took place оп Monday in Man. 
chester between representatives of the Federation 
of Master Cotton Spinners’ and Manufacturers! Asso. 
ciation and the United Textile Factory Workers’ 
Association, for the purpose of considering the desire 
of the two employers’ organisations to negotiate 
(а) for а reduction in the wages of cotton operatives 
employed at the mills of their members; and (8) to 
discuss proposals with the object of giving full 
productive effect to the 48 hours working week 
Mr. F. Holroyd, president of the federation, occupied 
the chair. Statements were presented by Mr. F. A 
Hargreaves, Mr. F. Mills, Mr. H. 8. Butterworth, 
and Mr. J. H. Grey on behalf of the employers, 
following which the operatives requested an adjourn. 
ment of the conference to enable them to consider 
the suggestions made. This was agreed to, and the 
conference was accordingly adjourned until Monday 
April 30. : 


The Times correspondent states that at the doors 
of the hall in which the conference took place à 
typescript manifesto was distributed to the operatives' 
representatives as they entered. This open letter," 
as it was headed, proceeding from an anonymous 
source, was generally dubbed as Communist incitement. 
It asserted that the very fact of agreeing to a conference 
to discuss these proposals compromised the resistance 
of the workers to them, and it charged the operatives’ 
executives with pursuing a weakened and timorous 
policy, which is placing the workers you are supposed 
to represent at the mercy of the employers' superior 
strategy." ““ Your presence here to-day," the manifesto 
continued, “is а betrayal of our own words and of 
the interests of the textile workers generally." Phrases 
like Enthuse and organise the rank and file for 
100 per cent. resistance to any boss attack; We are 
not idle critics, but active, practical-minded trade 
unionists devoted to the day-to-day struggle," &c., 
suggest that the source of such incitements to industrial 
warfare in the cotton trade is to be found in the 
Minority Movement. 


Recently, the Cologne correspondent of The Мап- 
chester Guardian has described the labour situation in 
the West of Germany as being most unsatisfactory. 
A dispute in the Ruhr coal industry, which affects 
some 40,000 miners, is almost certain, he says, to 
lead to a strike next month, and it is reported from 
Mannheim that the workers in the metal industry 
there have refused an award of the Government 
arbitrator. Тһе employers have intimated their 
willingness to accept the terms; but, as the workers 
refuse, it is feared that a lock.out is inevitable at 
the end of the present month. This dispute affects 
25,000 workers. The temporary peace which was 
5 in the Solingen cutlery industry last autumn 
seems to be coming to an end, as the workers 
have terminated the present wages agreement. Here 
' the Communist element plays a not inconsiderable 


also had their wages reduced by the equivalent of about; part, and the present overcrowding of the labour 
3 per cent. on current rates. А temporary allowance market in the Solingen industry, resulting in part 
of 3$ per cent. on basis rates payable to tinplate from а diminished demand for military swords, &c., 
workers in South Wales and Monmouthshire was is being thoroughly exploited. It is doubtful if in 
reduced to 24 per cent., affecting most classes of апу industrial area in West Germany, the Communists 
workpeople, except the lower-paid men. Electrical; have more sway than in the Solingen district. 
cablemakers sustained reductions amounting to, 
le. 11àd., ог 28. рег week, in the case of adult male At next month's branch meetings members of the 
workers, and 18. per week in the case of adult female , Boilermakers’ Society are to vote on an appeal, made. 
workers. There were also reductions in the wages in accordance with rule, against the decision of the 
of iron miners and blastfurnace workers in Cumber- Executive Council to disqualify known Communists 
land. | who are nominated for election as delegates to the 
| | Trades Union Congress and the Labour Party Con: 
During the first three months of 1928, the changes | ference. In stating the issue in the April Monthly 
reported to the Ministry of Labour in the industries | Report, the Executive use plain language. " The 
for which statistics have been compiled, have resulted Communist and Minority movements have decided," 
in net increases of 12,1501. in the weekly full-time they say, “to place Communists in control in the 
wages of nearly 207,000 workpeople, and in net reduc- | branches and throughout the society and to establish 
tions of over 109,000/. in those of 971,000 work- | & Communist dictatorship in this country. If this 
people. In the corresponding period of 1927, there action were the outcome of honest conviction by 
were net increases of 70,5001. in the weekly full-time British workers it might be forgiven, however mistaken 
wages of 629,000 workpeople, and net reductions of the policy, but it is а policy dictated from Moscow and 
70,8001. in those of 436,500 workpeople, executed here by vid agente of Moscow. All this, of 
| course, will be denied, but a denial will not dispose of 
The number of trade disputes involving stoppages the evidence we have for what we have stated bere. 
of work reported to the Ministry of Labour as One of the instructions to members of the Communist 
beginning in March, was 3l. Іп addition, 15 disputes and Minority movements is to ally themselves with any 
which began before March were still іп progress at member of а trade union who has a grievance against 
the beginning of the month. The number of work- his officials and to support him in every branch, and 
people involved in all disputes in March (including this is being done. 16 is because of the unscrupulous 
workpeople thrown out of work at the establishments | denial of these things that honest members of the 
where the disputes occurred, but not themselves society are misled, and it is the members who have 
parties to the disputes) was about 38,000, and the learned something of the truth of the objects of the 
aggregate duration of all disputes during March, was | Communist movement who have demanded that, our 
about 168,000 working days. "These figures compare executive should take a definite line and advise the 
with totals of 13,200 workpeople involved, and members of this dangerous Communist agitation within 
107,000 working days lost, in the previous month, | our ranks." 
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THE VARIABLE-PITCH AIRSCREW.* 


Ву Н. S. HELR-SnAw, D.Sc., F.R.S., and T. E. 
Вкаснам, B.Sc. 


Ir has long been recognised that a fixed airscrew 
cannot give the best results under all flying conditions, 
and that its design, therefore, has to be à compromise. 
Under one set of conditions its efficiency may be the 
maximum obtainable, but under every other its efficiency 
certainly must be less than that of a propeller designed 
especially to suit the particular combination to be met. 
The subject of variable airscrews, therefore, has exer- 
cised the minds of aeronautical engineers ever since the 
underlying principles of the airscrew were clearly 
understood, and the records of the Patent Office show 
many attempts to evolve mechanisms to this end. 
These include devices to vary the diameter and surface 
of the blades, as well as to alter their pitch. This paper, 
however, only deals with variation of pitch, as the 
mechanical difficulties in the way of varying any of 
the other physical proportions of the airscrew are 
undoubtedly very great. It must be realised, however, 
that by the variation of pitch alone only part of the 
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possible theoretical increase іп efficiency сап 
realised, 

For aircraft operating with engines not fitted with a 
supercharger, the chief advantage of the variable-pitch 
airscrew would appear to be in greater efficiency at 
climbing speeds, as by reducing the pitch the drop in 
engine revolutions and consequent loss of power which 
occurs with a fixed propeller, is thereby avoided. The 
variable- pitch airscrew also prevents the loss of engine 
power due to the fall in speed which occurs at high 
altitudes. With supercharged engines, however, the 
оу of varying the pitch to suit different altitudes 

comes a matter of prime importance, because the 
power absorbed by a fixed, pitch propeller is approxi- 
mately proportional to the air density, whereas the 
supercharged engine should maintain something ap- 
proaching constant horse-power up to a predetermined 
height. With a normal fixed propeller, therefore, it 
would be impossible to make use of the full power of 
the supercharged engine at any great height without 
excessive revolutions. This difficulty, of course, can 
be overcome by using a fixed propeller of greater 
pitch, but only at a great sacrifice of efficiency when 
flying at lower altitudes. The point is made clearer 

y the propeller efficiency curves in Figs. 1 and 2. 

Ig. 1 shows two efficiency curves for similar variable 
pitch and fixed propellers which have been taken from 
two published diagramst and superimposed for pur- 
poses of comparison. The overall efficiency in the 


* Paper read before the Royal Aeronautical Society 
on April 12, 1928. Abridged. 
ut “Тһе Design of Screw Propellers for Aircraft." by 
г. H. C. Watts, pages 149 and 293. 
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diagram is the practical efficiency of the propeller, ог | solution of this admittedly difficult mechanical problem. 
In the first place, it must be remembered that the 


the ratio of its thrust horse-power to the maximum 
brake horse-power of the engine at normal maximum | problem of the variable-pitch screw is an old one, but 
revolutions. It will be noted that the fixed airscrew | until quite recently attempts have only been made to 
is such as to reach the efficiency of the variable-pitch | make variable screws for ships’ propellers. Quite 
airscrew at the normal flying speed. At reduced speeds, | apart from the fact that the fluids, air and water, have 
the variable-pitch airscrew shows a considerable gain | totally different physical effects on the material of which 
in efficiency. At speeds in excess of normal speed, it | propellers are constructed, the whole dynamical 
is assumed that the engine is throttled to normal | problem of a screw propeller revolving in an incompres- 
revolutions, and it will be seen that the efficiency of the | sible fluid is fundamentally different from that of an 
fixed-pitch airscrew drops off very rapidly as it is no | airscrew which revolves in a compressible medium. 
longer able to absorb the full engine power, whereas, | To take one point only, the question of centrifugal 
with the variable-pitch screw, the efficiency is fully | force, which is, in most cases, negligible in the well- 
maintained. balanced screws of а ship, becomes а very serious 
Fig. 2 shows the same variable-pitch propeller curve | proposition in the design and construction of an air- 
compared with the curve for a fixed propeller of screw. On the other hand, centrifugal forces on Ше 
approximately 20 per cent. greater pitch, capable of | blades of the airscrew, while involving careful design, 
absorbing a greater proportion of the supercharged- | һауе a stabilising effect, which is of advantage, as 
engine power at high altitudes, with а consequent | otherwise the small degree of slackness necessary to 
improvement in performance at these altitudes. А enable the blades to turn freely in the airscrew hub 
comparison between Figs. 1 and 2 shows, however, that | might cause vibrations or flutter in the comparatively 
this must be accompanied by a drop in efficiency at the | fragile structure of the propeller blade. The mechanisms 
lower altitudes and that the difference between the | which have been put forward of late years for varying 
the pitch of an airscrew appear to fall into three classes. 


Fig. 2. (1) Manually-Operated Gears.—In these the pilot 
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and the friction of the mechanism. 

(2) Power-Operated Gears, in which the Pitch is 
Controlled by Hand. -In many schemes, this method of 
operation is effected by means of frictional contact, 
two trains of gearing being provided, one for increasing 
the pitch and one for diminishing the pitch. Each 

train of gearing is housed in the hub of the propeller 
and operated from а friction wheel or brake drum, 
which rotates with the engine shaft and does not 
normally rotate relatively to the hub. The pilot can 
4 2 3.4 5 6 7 8 9 t0 t1 12 43 m bring either train of gearing into operation. Не does 
па) Fraction of Normal Machine Speed this, in the case of the friction wheel, by bringing a 

moses fixed wheel into contact with it, but in the case of 
the brake drum the result is obtained by bringing a 
fixed brake into contact with the rotating drum. In 
either case, frictional contact sets іп motion one ог 
other of the two-wheel trains so as to vary the pitch. 
Again, the pilot has, in addition to his other duties, to 
consider the necessary amount of pitch variation 
though relieved from any physical exertion. 

(3) Power-Operated Gears in which a Governor 
Adjusts the Pitch.—The governor weight or weights 
may act directly through a spring to control the pitch 
of the blades, or it may act through some form of servo- 
motor. Both electric and hydraulic methods have been 
suggested for providing the necessary power, so that a 
mere pilot governor is sufficient to vary the pitch of the 
blades. 

The authors believe that the methods falling under 
the third class present the ideal solution of the problem, 
and propose to limit the descriptive matter in this paper 
to an actual airscrew of the hydraulically-operated 
type, which is that with which their names are asso- 
ciated. An order was given to the authors by the 
Air Ministry for a hydraulic variable-pitch airscrew to 
be fitted to a Condor engine. This was made by 
Messrs. A. Harper, Sons and Bean, Limited, and has 


| variable-pitch and fixed-pitch propellers becomes much | gone successfully through various spinning tests. It 
more marked under these conditions. has been fitted to a Rolls-Royce engine on an aeroplane 
An example of the probable increase in climbing | at Farnborough, and the authors have been promised 
efficiency, due to the use of a variable-pitch airscrew, | a statement of the results of the trials in the air, which 
has been worked out and published by Mr. С. C. Walker | are now being carried out. The Gloster Aircraft 
F.R.A.S.* Fig. 3 has been reproduced from Мг. | Сотрапу have completed the spinning tests of an 
Walker's article, and shows, іп а graphic manner, his | airscrew fitted to а Jupiter engine, and the result of 
estimate of the possible increase in climbing efficiency | tests in the air will shortly be published. 
by the use of а variable-pitch airscrew, in this case | Тһе first design to be actually carried into practical 
with a non-supercharged engine, for the particular | effect is that for the Jupiter engine. The airscrew 
conditions specified in his article. fitted with this has Duralumin blades constructed under 
Apart from a direct increase in efficiency, the variable- the method and by the special machinery of the 
pitch airscrew may have а considerable indirect effect | Gloster Aircraft Company, who are the sole licensees 
on efficiency Бу reducing petrol consumption at cruising and manufacturers of the new airscrew. Before 
speed. With a fixed-pitch airscrew, the speed of the | giving an account of what is known as the Gloster 
aircraft сап only be reduced by throttling the engine. | Hele-Shaw Beacham airscrew, it will be well to discuss 
This reduces the compression pressure and the thermal | the general problem of hydraulic operation. 
efficiency of the engine, whereas with a variable-pitch At first sight, the operation of a variable-pitch screw 
airscrew the speed of the aeroplane can be reduced by | by hydraulic means would seem to be out of the question. 
increasing the piteh and reducing the engine speed at | Hydraulic machinery is usually associated with opera- 
something approaching full throttle. tions requiring enormous force, such as with hydraulic 
A further possible advantage of the variable pitch | presses, riveting machines, swing bridges, dock gates, 
propeller was pointed out by Major Mayo at a previous | &c., whereas the fundamental problem of an aeroplane 
meeting of the Royal Aeronautical Society, and that is reduction of weight to a minimum. This most 
is the possibility, by the use of a variable-pitch airscrew | important question of weight, however, happens to be 
and geared engines, of a twin-engined machine being | опе which hydraulic means are able to meet better 
able to continue flying with one engine completely | than any other power, since the forces available hydrau- 
out of action. lically are greater in proportion to bulk and size than 
Having briefly pointed out the theoretical advantages | any other form of steady action. There is obviously 
of being able to vary the pitch of an airscrew, we |a minimum weight for the economical employment of a 
proceed to consider what progress has been made in the | variable-pitch airscrew. If it imposes serious additional 


* “Climbing Efficiency of Aircraft,” Flight, January burden on an aeroplane, then it must give advantages 
27, 1927, superior to those that could be obtained by retaining 
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the old fixed propeller and utilising such increase of Metal blades are not only themselves heavier than 
weight in increasing the engine power. The experi-] wooden ones, but the large centrifugal forces involved 
mental propellers show conclusively that the weight| must be sustained on ball races of substantial size, in 
of the governor and hydraulic gear can be reduced to a| order to enable the blades to turn without undue 
friction. The diameter of the hub must be increased 
VIEW SHOWING CRANK ARMS AND CROSSHEAD. to house these ball races, and the hub must also be made 
longer to accommodate the journal bearings which sup- 
port the thrust of the blades. Special tests оп the ball 
races and actual tests of the operation have shown where 
weight can be cut down, and the authors have no 
doubt that the variable-pitch airscrew, in production, 
will be of а weight such that there are no cases in which 
a substantial gain cannot be effected by its employ- 
ment. 
Another point, which is of course of vital importance, 
is the question of reliability. The authórs have been 
for very many years engaged on variable-stroke pumps 
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It may be said at once that the principle on which the 
variable airscrew operates is identical with that of the 


hydraulic steering gear, consisting of a variable-stroke 
comparatively small item, and that the bulk of the| pump in conjunction with hydraulic rams, the pump 


weight increase is due to the blades, the blade mountings | being controlled by а floating link in such а way that 
and the hub. Metal blades appear to be necessary, as the óperation of a lever compels the rams to take up any 
there is, at present, no satisfactory method of using | required position. In the case of the steering gear, the 
wooden blades іп а variable-pitch airscrew. lever is operated by a wheel by the helmsman; іп 


LUUD ⸗ 
2 
ан 


ЕРА qua «ке» omy 


the case of the airscrew, the lever of the variable-stroke 
pump is operated by а governor, and causes the pitch 
of the airscrew to set itself automatically во as to control 
the speed of the engine. Thus, while the principle 
of operation is the same as in the hydraulic steering 
gear, the control is made automatio and the speed of 
the engine automatically kept at its highest effi. 
ciency. 

There is a third and most important matter, 
namely, provision for any possible failure of the 
hydraulic system ; for instance, if, in a war machine 
the pipes were shot away. This condition is not only 
possible but it has been satisfactorily provided for in 
the airscrew which will now be described. 

The pitch of the blades in the Gloster Hele-Shaw 
Beacham variable-pitch airscrew is varied by means 
of a double-acting hydraulic piston, operated by ‘oil 
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pressure from a variable-stroke pump driven by the 
engine. The stroke of the pump is, in turn, controlled 
by a governor, also driven by the engine, so that what 
ever the air conditions may be, the pitch of the airscrew 
sets itself во as to keep the engine running at а constant 
pre-determined speed. Тһе speed at which the 
governor operates can be altered by the pilot, within 
certain limits, by means of a small control lever; that 
is, the pilot has it in his power to speed up the engine and 
obtain extra power in an emergency, and also, on the 
other hand, to reduce his engine speed so that he 
may cruise at full throttle—this, of course, being the 
condition for minimum petrol consumption per brake 
horse-power developed by the engine. 

Fig. 4 shows how the airscrew blades are coupled up 
and moved. The two airscrew blades, B,, Bo, are 
mounted in a special hub in which they are free to 
rotate independently about an axis at right angles 
to the shaft. On each blade is fastened a crank Су, Cs, 
both cranks being operated from a common crosshead 
D. the crankpin being connected to the crosshead in 
each case by a small slider, free to slide a short distance 
in order to compensate for the angular movement, of 
the propeller blades. Тһе hydraulic piston moves the 
crosshead to the right to increase the pitch and to the 
left to reduce it, the action being shown in the lower 
diagram of Fig. 4. Figs. 5 to 7 show all the parts of 
the propeller and the hydraulic gear. 

In these figures, the mounting of the blades in the hub 
is shown in more detail. Each blade has two journa 
bearings and а ball race to sustain the centrifugal force 
on the blade without undue friction. The blades can 
be turned by crank arms C,, Су, both arms being 
connected in the manner already described to з cross: 
head D. The crosshead is secured by two bolts 
L, Lo, to the hydraulic piston P, which can slide axially 
in its cylinder. It will be seen that, if oil pressure be 
admitted at the left side of the piston, the croashead 
will thereby be forced to slide to the right and vice-versa, 
thus rotating the blades by means of the crank mee 
and increasing or diminishing the pitch. The © 
pressure is provided by the variable-stroke pump 
which is connected through the two pipes shown 15 
the running joint. The running joint is provided wit 
two annular grooves, one being connected to each Pipe 
The grooves respectively communicate with E 
passages X and Y in the airscrew hub, which си 
the left and right hand sides of the hydraulic pis E 
In the case of the passages X, these lead into the pri 
of the securing nut N, and through small holes 1n * 
nut to the left-hand side of the piston. ted by a 

The pump has a varia ble-throw crank operate kd is 
small governor. The operation of the mechanis the 
such that, at the correct speed, the rod operating? | 
change of stroke is in mid-position and no oil circ 
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If the engine speed falls, the governor moves the stroke 
rod H and the pump forces pressure oil into one pipe, 
causing the crosshead to move to the left and thus 
decreasing the pitch of the blades. If, on the other 
hand, the engine speed rises, the governor will move the 
stroke rod the other way, the pump will force pressure 
into the other pipe. and the crosshead will move to the 
right and increase the pitch. The pilot control lever alters 
the force on the governor spring, and consequently 
adjusts the speed at which the governor operates. The 
spring shown inside the crosshead D is the centring 
spring, and always tends to return the propeller to nor- 
mal pitch. The smallest movement one way or the 
other from the normal position, results in the spring 
exerting its full power to restore the pitch to normal. 
The hydraulic pressure available is so powerful that it 
can easily overcome both the force on the propeller 
blades and the spring pressure, but, in the event of 
the hydraulic system failing for any reason, the spring 
is then sufficiently powerful to return the propeller to 
normal pitch and hold it there, enabling the pilot to 
continue flying as if he had a fixed propeller. 

Figs. 9 to 11 show the action of the pump. The shaft 
of the pump drives the cylinder carrier C, bored out 
10 receive the three pistons D. In this carrier are also 
bored three sets of passages R, which lead from the 
respective cylinders to ports in the middle of the 
camer, which is formed at this portion into a cylindrical 
valve. This cylindrical valve rotates in the pipe 
connection P, which has two ports M апа N. For 
one half а revolution, each port R is in communication 
with M, and for the other half with N. Fach piston 
has a connecting rod connected to a single non-rotating 
crankpin F, the throw of which can be varied from 
nothing to a maximum, in either direction, by means of 
the stroke rod Н. At the position shown in Fig. I1, 
rach piston is pumping during the top half of the 
revolution and sucking during the bottom half. In 


other words, the pump is pumping out of port M into 


J. If, now, H be moved зо that the crank is the other 
side of the centre of rotation, the pump will suck out 
of M and pump into N. 

In the 
pee of the pump are connected to the two sides of the 

ydraulic piston. If the engine speed is low, the 
governor pulls out the stroke-control lever Н. the pump 
Pumps out of port N into M, and thus the piston is 
moved to the left, which, as has been seen before, reduces 


diagram Fig. 8, tho pipes are shown. The two. 
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the pitch of the propeller, thus lessening the resistance 
on the engine and enabling it to pick up speed. Тһе 
action when the engine is above the normal speed is 


precisely the reverse. Тһе governor pushes the pump- 
stroke-control lever H in, the pump pumps out of port 
M into N, and thus the piston is moved to the right. 
This increases the pitch and so brings the engine speed 
to the correct point again. 

In order to keep the pipe system full under all condi- 
tions, a small non-return valve is fitted between each 
pipe and a connection to the oil reservoir. In the case 
of the pipe under pressure the non-return valve closes. 
If leakage takes place anywhere, a vacuum will tend 


to be created in the other pipe, the corresponding 


non-return valve will automatically open, and oil will 
be drawn in from the reservoir to fill the void which 


would otherwise occur. 
the whole pipe system and hydraulic cylinder is abso- 
lutely full of oil, and the crosshead is thereby held 
rigidly owing to the incompressibility of oil. There is 
consequently no backlash to start any fluttering action 


in the blades. 

The figures illustrating the foregoing description 
must be regarded as purely diagrammatic, as they 
have been especially prepared for the purpose of 


explaining the airscrew. 


TRIAL Trip oF THE M. S. ZEALAN DIC. — The first 
of two twin- screw cargo motorships, under construction 
by Messrs. Swan, Hunter апа Wigham Richardson, 
Limited, for the Shaw, Savill and Albion Company, 
Limited, of London, ran successful triuls off the Тупе 
on Thursday, March 29. The vessel, which has been 
named Zealandic, is about 500 ft. in length, and is of 
the complete superstructure type with long bridge amid- 
ships and top gallant forecastle forward. Five large 
holds and 'tween decks are fitted with refrigerating equip- 
ment for the carriage of meat, dairy produce and fruit, the 
total capacity being 404,000 cub. ft. ; there is also an unin- 
sulated capacity of about 262,000 cub. ft. Loading and 
discharging is carried out by twenty electric winches, 
working a similar number of steel derricks for lifts of 
7 tons to 10 tons, while there is а special derrick for 
lifting heavier loads, such as machinery. Тһе total 
deadweight, including the weight of the refrigerating 
machinery and insulation, is about 11,190 tons. Tho 
propelling machinery consists of twin, reversible, single- 
acting, two-stroke Diesel engines of the Wallsend-Sulzer 
type, built by the Wallsend Slipway and Engineering 
Company, Limited, Wallsend-on- Tyne. 


This ensures that at all times 
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THE MENCK STEAM PILE-DRIVING 
HAMMER. 


А TYPE of steam pile-driving hammer, the design of 
which includes some interesting and useful features, is 
illustrated by the photograph and sectional drawings 
reproduced in Figs. 1 to 3 on this page. The hammer 
is of the stationary-piston type, the piston being 
mounted on а hollow piston rod, which is fixed to 8 
bracket secured to the upper end of the hammer rail. 
The latter is of rectangular section, and its lower end is 
fitted with & base which rests on the top of the pile, 
the whole descending bodily as the pile is driven in. 
The hammer is, of course, carried and guided by a frame, 
to which we shall refer later, and the driving action is 
effected by raising the heavy cylinder of the hammer by 
steam pressure and allowing it to fall freely on to the 
top of the pile by the action of gravity. 

Steam is supplied through a flexible-metallic tube, 
or articulated pipe, to the connection shown on the 
left of Fig. 2, through which it enters the upper end of 
the hollow piston rod. Іп this is fitted а piston valve, 
which covers and uncovers a port formed in the main 
piston, and is also connected by a rod to another small 
piston at the upper end of the piston rod. Тһе object 
of the small piston, which is slightly larger in diameter 
than the piston valve, is, of course, to balance the steam 
pressure on the latter and to support its weight. With 
the cylinder in the position shown in Fig. 3, steam is 
admitted to the space above the piston by pulling the 
rope on the extreme right of Fig. 3 and thus lowering the 
piston valve. The cylinder then rises, raising with it a 
vertical bar attached to the cylinder cover, as shown 
on the left in Figs. 1 and 3. The inner face of this bar 
is formed with two vertical surfaces connected by an 
inclined plane, and on it rests a roller carried by a bell- 
crank lever connected to the piston valve by a link, as 
clearly shown in Fig. 3. The valve remains fully open 
until the inclined surface comes into contact with the 
roller, $.е., for about one-third of the stroke, when the 
valve is moved upwards, first reducing and afterwards 
cutting off the admission of steam. Тһе cylinder 
continues to rise by the expansion of the steam, and the 
continued movement of the inclined surface in contact 
with the roller raises the piston valve above the port 
in the piston, and so allows the steam in the upper 
end of the cylinder to escape into the space below the 
piston, which space is in communication with the 
atmosphere through an opening at the lower end shown 
in Fig. 2. The cylinder then falls freely, delivering 
the required driving blow on the end of the pile, the 
blow being repeated each time the valve rope is pulled 
by the operator. 

It will be understood from the foregoing description 
that complete up and down strokes of the cylinder 
are made each time the piston valve is opened, the 
action being semi-automatic. If, however, it is 
required to deliver a series of lighter blows, the piston 
valve can be closed to steam and opened to exhaust at 
any point in the up stroke by pulling the inner one of 
the two ropes shown on the right of Fig. 3. Special 
gear can, however, be supplied to enable the semi- 
automatic action, previously described, to be main- 
tained with either half or the whole of the stroke 
if required, this provision being necessary in those 
cases in which the type of pile used, or the driving 
conditions, render the full blow undesirable. 

It is claimed for these hammers, which are made by 
Messrs. Menck and Hambrock G.m.b.H., of Altona- 
Hamburg, Germany, that а considerable reduction in 
steam consumption results from the expansive working 
and also from the fact that no cold air is drawn into the 
cylinder to cool it. The location of the piston valve 
а{ the lower end of the hollow piston rod, instead of 
at the upper end, also tends to reduce steam consump- 
tion, since, with the latter arrangement, the hollow rod 
would form а clearance space. Other advantages 
claimed for the hammer are that the absence of any 
back pressure during exhaust allows the cylinder to fall 
freely, and to deliver а blow equal іп energy to that of a 
monkey of equal weight falling through a distance 
equal to the stroke; the exhaust escapes with very 
little noise; and the hammer is simple to operate and 
reliable in action. 

The hammers are made in seven sizes, with effective 
weights ranging from 2,200 lb. to 13,200 1b., the strokes 
varying from 3 ft. 113 in. to 5 ft. 6 in. The smaller 
sizes are suitable for driving timber piles and the larger 
sizes for concrete piles. Suitable frames for these 
hammers, constructed mainly of steel, are also supplied. 
They are mounted on a form of turntable, so that the 
frame can be rotated about a vertical axis, and are 
provided with а steam winch having two drums, one 
for supporting the hammer and the other for lifting 
piles into position. The boiler supplying steam to the 
winch and to the hammer is fitted with a superheater. 
Travelling motion and screw-operated tilting gear are 
also provided for the frame. Messrs. В. Н. Neal and 
Company, Limited, Plant House, Longfield Avenue, 
Ealing, London, W.5, are the British agents for this 
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ОМ ТНЕ 
ING OF BRASS, BRONZE AND 
ALUMINIUM-BRONZE.* 


By Тзотомо Marsupa, Sc.D. 


“ Brass.— The effect of quenching on the mechanical 
properties of « + B brass has been examined by 
many investigators. The results obtained by the 
present author will be briefly considered. Five kinds 
of pure copper-zinc-alloy ingots were prepared, and 
their thickness was reduced from 18 mm. to 4 mm. by 
hot- rolling. Test pieces for hardness and microscopic 
tests (4 x 20 x 30 mm.), and for the determination 
of electrical resistance (4 x 4 x 150 mm.), were taken 
from these plates, annealed at 700 deg. C., and cooled 
slowly in the furnace. They were then heated at 
various temperatures between 200 deg. and 890 deg. C. 
for}30 minutes and quenched in water. The results 
of the hardness testsf and the electrical resistance 
determinations are given in Figs. 3 and 4. Тһе hard. 
ness-quenching temperature curves are shown dotted 
in Fig. 4; along the abscissa quenching temperature, 
instead of tempering temperature, should be read. 
These,curves may be divided into the following three 
ranges: (1) Low-temperature range, in which no 
appreciable change in the hardness and microstructure 
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may be observed; (2) medium-temperature range, 
in which the more « dissolves into В the higher the 
quenching temperature, and a considerable increase 
in the hardness may be noticed ; and (3) high-tempera- 
ture range, in which the alloys consist of 8 only and 
the hardness number attains its constant high value. It 
is also to be remarked here that no abnormal change may 
be observed corresponding to the (3 transformation. 

As shown in Fig. 3, the relation between the electrical 
resistance and the quenching temperature is similar 
to that between the hardness and the quenching 
temperature, the only difference being that the elec- 
trical resistance decreases, while the hardness increases, 
by quenching from higher temperatures. This shows 
that В has smaller electrical resistance than о, while 
the former is harder than the latter. 

The effect of tempering has been examined by 
Irresberger and others, and also by Portevin, Fraenkel 
and Becker, Williams and Homerberg, and Ostroga. 
In the present research, the effect was examined in 
alloys over a wide range of composition, and, in addition 
to the changes in the microstructure and mechanical 
properties, those of electrical resistance and length 
were examined. Test-pieces taken from the plates 
already mentioned were quenched in water from high 
temperatures (700 deg. to 900 deg. C.) after heating 
for 30 minutes. They were then tempered for 30 
minutes at various temperatures below 600 deg. C. 
and cooled in water. Тһе results of the hardness 
tests are given in Fig. 4 

From these results 
noticed :— 

In the brass No. 1 (copper 62-86 per cent.), а decrease 
in hardness is found to take place by tempering above 
350 deg. C., and no sign of hardening is to be noticed. 


the following facts may be 


* Paper presented at Ше Institute of Metals, London 
meeting, March 7 and 8, 1923. Abridged. 

1 The Brinell numbers were determined with & 10-mm. 
ball and а load of 500 ky. applied for 30 seconds, 
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The microstructure of the alloy quenched from 
980 deg. C. consists of а very small quantity of free a, 
which remains undissolved, and of а fine structure of 
a + В. The structure persists almost unaltered up 
to 400 deg. C., and above it the coalescence and the 
increase of the quantity of « begins to take place. А 
similar change is also found in those samples initially 
quenched from 850 deg. C. Тһе brass No. 2 (copper 
60-44 per cent.) was quenched from three different 
temperatures (700 deg., 800 deg., and 850 deg. C.). 
In those initially quenched from 700 deg. C., the 
change in hardnéss due to tempering is similar to that 
in the brass No. 1, while in those initially quenched 
from 800 deg. and 850 deg. C., & pronounced increase 
is found to take place by tempering above 200 deg, C. 
As already shown by Homerberg and others, fine « 
crystallites separate out throughout the (3 area, which 
was initially homogeneous. Тһе hardness reaches its 
maximum at about 300 deg. C. and then decreases ; 
this later stage is accompanied by the coalescence of « 
already separated. 

If the brass No. 3 (сфррег 58-00 per cent.) is quenched 
from 750 deg. C., а homogeneous f) structure may be 
obtained. When the alloy is tempered at 275 deg. C., 
« crystallites begin to separate out along the boun- 
daries and in the interiors of В grains. With the rise 
of temperature, a further quantity of œ separates 


Fig 4. EFFECT ОҒ TEMPERING ON THE 
HARDNESS OF BRASS. 
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out. On Ше other hand, the hardness begins to 
increase from about 250 deg. C., and reaches а maxi- 
mum at 325 deg. C. Thus the change is quite similar 
to that in the brass No. 2, but the magnitude of the 
temper hardening is smaller in this case. А similar 
change in hardness may be found in brass No. 4 (copper 
56:62 per,cent.), but the temperature from which the 
hardness begins to increase and that at which it reaches 
a maximum are higher, and the magnitude of hardening 
is smaller than in the case of the brasses Nos. 2 and 3. 
Lastly, the change in the microstructure of the brass 
No. 5 (copper 55:46 per cent.) may be considered. 
By tempering at 375 deg. C., « separates out along the 
boundaries and in the interiors of В grains, but its 
quantity is smaller while its size is larger when com- 
pared with the brasses Nos. 2 to 4, and in this alloy 
no sign of temper hardening is noticed. From the 
results so far obtained, it is confirmed that the change 
in hardness due to tempering is most pronounced in а 
brass containing about 60 per cent. of copper. 
Aluminium Bronze.—The effect of quenching on the 
microstructure and mechanical properties of alu. 
minium bronze has been frequently investigated. The 
present author made some tests on similar lines, and 
these tests were extended to include the effect of 
tempering. Five ingots, containing from 87:73 to 
90-12 per cent. of copper and from 9-77 to 12-15 per 
cent. of aluminium, wefe prepared, and their thick- 
ness was reduced from 25 mm. to 4 mm. by hot. 
rolling. Test-pieces for the examination of hardness 
and microstructure (4 x 20 x 30 mm.) and of elec- 
trical resistance (4 x 4 x 150 mm.) were taken from 
these plates and annealed at 750 deg. C. and again at 
530 deg. С. for 1 hour and cooled slowly. They were 
then quenched in water from various temperatures 
below 1,000 deg. C. after heating for 30 minutes, and 
the hardness,* microstructure, and electrical resist- 


—————Á——— AAA 
“Тһе Brinell numbers were determined with a 10 
mm. ball and a load of 1000 kg. applied for 30 seconds. 
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ance were examined. The hardness-quenching tem. 
perature curves are shown in the form of dotted lines 
in Fig. 8, quenching temperatures being plotted 
along the abscissa. Fig. 7 depicts the relation 
between the electrical resistance and the quenching 
temperature. 

From the results thus obtained, the following points 
may be noticed : 

By quenching from temperatures below the trans. 
formation point,* no appreciable change in the hard. 
ness, microstructure, and electrical resistance may be 
found. By quenching from 600 deg. C., à pronounced 
decrease in the hardness and electrical resistance takes 
place. This is obviously due to the eutectoid trans. 
formation just referred to. If the quenching tempera- 
ture is further raised, the hardness and electrical resist- 
ance of the alloys Nos. 1 to 3 increase steadily, as the 
result of dissolution of ж into В. In the alloys Nos. 
4 and 5, however, no appreciable change is noticed, 
as the alloy No. 4 contains no free х and No. 5 only 
а trace of б above 600 deg. C. By raising the quench- 
ing temperature still further, free « dissolves com. 
pletely into В, and the hardness and electrical resist- 
ance attain their constant high values. Тһе change 
in hardness is thus quite similar to that of brass 
the only difference being that a discontinuance change 
due to the eutectoid transformation is observed in this 

Ето.7. EFFECT ОҒ QUENCHING ON THE 
abd ni iride ЊЕ ОЕ 
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case. 1% is also to be remarked here that the hardness 
and electrical resistance of aluminium bronze, quenched 
from the (3 state, are greater in those alloys richer іп 
copper. | 

Effect of Tempering.—The effect of tempering 
on the mechanical properties has been examined by 
Grenet, Grard, Portevin and Arnou, Seidel! and 
Horwitz, Comstock, and by Bouldoires. It seems, 
however, to be desirable to extend the tests so far as 
to make the nature of the change more clear. Test- 
pieces, taken from the plates already mentioned, were 
quenched in water from high temperatures (600 deg. 
750 deg., and 900 deg. C.) after heating for 30 minutes. 
They were then tempered for 30 minutes at various 
temperatures below 600 deg. C., and cooled in water. 

The results of the hardness test are given in Fig. 5. 
The changes observable in the alloys initially quenched 
from 600 deg. C. will be first considered. Ву tempering 
at temperatures lower than 250 deg. to 300 deg. C. 
no appreciable change in the hardness is observed. 
but above it the hardness begins to increase, at first 
slowly and then rapidly, and reaches a highest value 
by tempering at 450 deg. to 550 deg. С. This 
obviously due to the change В- x + 8. In the 
alloys Nos. to 3, the highest values attained аге 
slightly higher than the values of well-annealed alloys 
In the alloys Nos. 4 and 5, however, the hardness 
numbers of those tempered are always lower than those 
of well-annealed alloys, even after & prolonged temper 
ing at 550 deg. C. 

Ihe changes observable in 
quenched from 750 deg. and 900 
considered. Іп the alloy No. 4, which 
а trace of free х in the equilibrium state, the 
values and microstructures, after quenching 
temperatures above 600 deg. C, are quite 8 


alloys initially 
de C. vil be next 
contains only 
hardness 
from 
milar. 


е The eutectoid transformation a + à-» take 
place at 570 deg. to 580 deg. C. during heating (arotan = 
Sci. Rep. Tohoku Imp. Univ., vol. 11, p. 239 [1922]. 
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The changes in the hardness due to tempering are also These changes are quite similar to those observed іп 


quite similar to those found in alloys initially quenched | the case of brass, 
from 600 deg. C. This is also true in the case of the | from the В area is 
alloy No. 5. Оп the other hand, in the alloys Nos.| Lastly, the effect 
] to 3, which contain considerable quantities of free 


of which ranged from 74:63 to 


considered to take place. 


Fig. Id. EFFECT OF TEMPERING 
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Fig. 7. SPECIFIC RESISTANCE-TEMPERATURE CURVES 
OF QUENCHED ALUMINIUM-BRONZE. 
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about 10 per cent. of aluminium 
was examined. Test-pieces taken 
‘rom these materials were an- 
nealed at 750 deg. C. and again 


at 530 deg. C., and then cooled 
slowly in the furnace. They |tures below 750 deg. С. for 1 hour and quenched іп 


were then quenched in water water. The Brinell hardness quenching temperature 
from various temperatures below | curves obtained on three of the bars are shown by 
950 deg. C., after heating for 30 the dotted lines іп Fig. 13, quenching temperatures 
minutes. The results obtained | being plotted as abscisse. The following conclu- 
are shown by the dotted lines in, sions may be drawn from the results of the hardness 
Fig. 10. From these results it | tests. 
will be noticed that, by quench- | Хо appreciable change can be found by quenching 
ing from 600 deg. C., the tensile | from temperatures lower than 520 deg. C. Тһе 
strength, elongation, and 1204 | hardness, however, decreases considerably when the 
impact value are raised, «ће eutectoid transformation at 520 deg. С. is completed. 
change being most marked in the | With a rise of quenching temperature, the second 
Izod value. By a further raising ! pronounced decrease in hardness takes place between 
of the quenching temperature, | 550 deg. and 600 deg. C. "This is obviously due to the 
the elongation and Izod impact | eutectoid transformation at 590 deg. C. With a further 
value are reduced, while һе | rise of quenching temperature, the quantity of а 
tensile strength is raised as Ше | decreases and the hardness increases steadily. After 
result of decrease of х. the complete resolution of ж and 8, no further change 
The effect of tempering was in the hardness is observed. These changes in the 
next studied. Test-pieces initi- | hardness are quite similar to those in aluminium 
ally quenched in water from bronze, the only difference being that an abnormal 
750 deg. and 900 deg. C., respec- | change corresponding to the second eutectoid trans- 
tively, were tempered at various | formation is observable in this case. 
temperatures below 600 deg. C. The effect of quenching on the electrical resistance 
for 30 minutes and cooled in| was next examined. Cylindrical rods, 7 mm. in dia- 
water. The results obtained are | meter and 150 mm. long, were cast and subjected to 
shown by the full lines in Fig. 10. the test after a prolonged annealing at 700 deg. C. No 
It is scen from these results that | abnormal change was observable up to 500 deg. C., 
the mechanical properties of but a pronounced decrease took place between 500 deg. 
those initially quenched from | and 550 deg. С., as the result of the eutectoid trans- 
600 deg. C. begin to fall on formation at 520 deg. C. With a further rise of the 
tempering at 350 deg. to 400 | quenching temperature, the quantity of ж decreased 
дер. C., and attain the values at | and the resistance increased steadily. After this change 
equilibrium state on tempering | was completed, no further change in the resistance was 
at 500 deg. to 550 deg. C. This observed in the В range, though the quenching tem- 
is obviously due to the change perature was raised still further. No abnormal change 
В — а + 8. А similar change! corresponding to the transformation at 590 deg. С. 
is observed іп those initially | could be found, as the discontinuous change accompany- 
quenched from 750 deg. C., ing this transformation was very small. 
though the fall in the mechanical Effect of Tempering.—Brief descriptions have been 
properties begins to take place | given in papers by Portevin and Grenet on the effect of 
from a somewhat lower tempera- | tempering on the microstructure and hardness of bronze, 
ture. but systematic research has never been made. Test- 
Bronze.—The effect of quench- | pieces taken from the alloys Nos. 1 to 3 were quenched 
ing on the mechanical properties | in water from high temperatures (550 deg., 650 deg. 
of the bronze consisting of а and and 750 deg. С.) after heating for 1 hour. They were 
eutectoid (x + 8) has been ех- then tempered for 30 minutes, at various temperatures 
amined by Andrew, Isihara, below 500 deg. C., and cooled in water. The results of 
Bauer and Vollenbruck, and ђу | the hardness tests are given in Fig. 13. 
As, however, the results previously From these results, the following facts may be 
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zm equilibrium state, the changes in hardness due to | the present author. | < 
ђе far from complete, a further noticed :—On tempering at temperatures lower than 


tempering are quite different. By tempering above | obtained seem to 

а carried out by the present author. 
15 mm. in diameter and 20 mm. 
long, were taken from chill-cast rods, the composition 


20 Н Ж E . 

1 C., the hardness begins to increase and series of tests was 

Thus ЄЗ à maximum at about 300 deg. to 400 deg. С |Circular cylinders, 
5, In these cases, temper-hardening may be noticed’ 


100 deg. C., no appreciable change in the hardness 
and microstructure is observed, but above it the hard- 
ness begins to increase considerably and attains the 


81:89 per cent. of 
and therefore the separation of с copper, and from 18-10 to 25:33 рег cent. of tin. By 
forging these cylinders: at 650 deg. C., circular discs, 


of quenching and tempering on the | 25-30 mm. in diameter and 7-5 mm. in thickness, were 
obtained. They were then heated at various tempera- 


tensile and impact properties of alloys containing 
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RECONSTRUCTION AT THE RHEIN- 
FELDEN HYDRO-ELECTRIC PLANT. 


WEN the Institution of Electrical Engineers paid its 
first visit to continental plants in 1899, under the 
leadership of the late Professor S. P. Thompson, 
then President, the Kraftübertragungswerke Rhein. 
felden was the first power station inspected. Rhein. 
felden, in medieval days а free town of the German 
Empire, lies on the left, now Swiss, bank of the Rhine, 
above Bale, at the foot of the Rhine rapids. The 
power house is on the right, German, bank, and the 
question of ап import duty on electricity arose from 
the first, as was the case at Niagara. 

Rheinfelden also resembles Niagara, and other plants, 
in that new turbines and generators have replaced the 
original machines. The first installation, described in 
our issues of September 15 and November 10, 1899, 
on pages 320 and 585 of those issues, consisted of 
20 turbine and generator units, each turbine developing 
840 h. p. at 55 r.p.m. (later 68 r.p.m.) Two Francis 
inward-flow turbines were mounted on the same vertical 
shaft, the two upper rings of buckets discharging down- 
wards, and the lower rings discharging upwards. Three 
years ago it was decided to put in more powerful tur- 
bines, and the choice fell on a propeller turbine with one 
conical guide wheel of the Ateliers des Charmilles, 
Soc. Anon., of Geneva. The change was effected within 
а year; a further set was then ordered, and this has 
now been running for nearly a year. The new turbines 
take 36 cub. m. of water per second, as compared 
with the former 24 cub. m., run at 107 r.p.m., and 
develop 2,100 h.p. The generator is designed for an 
output of 2,300 kv.-a. at cos ф = 0-7. The guaranteed 
performances were more than realised in the accept- 
ance tests. 

The interesting point about the change is that the new 
installation necessitated little alteration in the supply 
and discharge channels, although the water is now 
guided in a spiral. А still greater gain in power could 
have been obtained if considerable changes in the con- 
crete work had been possible. Another consideration 
affecting the question of power production was that 
the quantity of water utilised is limited by interna- 
tional agreement. According to the engineers in 
charge of the power station, Messrs. O. Albrecht and 
Robert Haas, the total cost of the new installation 
amounted to 272,520 marks, the main items being 85 
follows: Dismantling the two old turbines and new 
concrete work, 41,200 marks; new turbines and erec- 
tion, 86,846 marks; and new generators, switchboard 


highest value on tempering at 200 deg. to 300 deg. C. 
Thus the temper hardening may be noticed also in this 
case. By a further raising of the tempering tempera- 
ture, the hardness begins to decrease. These changes 
in the hardness are considered to be due to the changes 
В > а + у a + 9 and the separation of а from 
B or y, just as in the case of aluminium bronze. 
These changes are more marked in the alloys richer 
in tin, and in those initially quenched from higher 
temperatures, but they are quite similar to each other 
in their nature. 

Effect of Tempering on the Electrical Resistance and 
Length.—From the results so far obtained it may be 
concluded that brass, bronze, and aluminium bronze 
may be hardened by tempering, and the temper harden- 
ing is considered to be accompanied by the separation 
of a from В or y, or the decomposition of В or y into 
eutectoid, or both of these changes. Except in the 
case of brass, however, the microscopic test fails to 
confirm the above considerations, as the changes іп 
the microstructure of bronze and aluminium bronze 
become noticeable on tempering at temperatures higher, 
by 100 deg. and 200 deg. C., respectively, than those 
from which the hardness begins to increase. Тһе 
author therefore examined the changes in the electrical 
resistance and length due to tempering so as to make 
the nature of the temper hardening more clear. 


Brass.—The effect of tempering on the electrical 
resistance of brass was first examined. The rods, 
which were quenched from high temperatures, were 
heated slowly (4 deg. C. per minute), and the change 
in electrical resistance was measured up to about 
600 deg. C. As the specific resistance of а is higher than 
that of В, the resistance of brass should increase as 
the result of tempering. This was found to be the 
case, an abnormal increase taking place from 240 deg. 
to 270 дер. С. The commencing temperatures of these 
abnormal increases are in good agreement with those 
from which the hardness begins to increase, and are 
higher in the 1 0 0 richer in zinc; and the magnitude 
of the abnormal change is greater in the alloys, in which 
the temper hardening is more marked.* This abnormal 
increase is considered to be due to the separation of 
о from 8 and the straining of space lattice caused 
thereby. "With a further rise of temperature, the rate 
of increase of the resistance with temperature becomes 
smaller, and, after passing through a flat minimum, the 
resistance increases rapidly. The greater part of the 
first stage of the above change may be ascribed to the 
release of the strain. At 475 deg. C., the course of the 


the resistance becomes greater than that of alloys 
initially quenched from 600 deg. C.; this is probably 
due to the straining of the space lattice produced by the 
separation of a. (3) The abnormal decrease in the 
electrical resistance at & higher temperature range 13 
more marked. This may be ascribed to the release of 
the strain and also to a further separation of a. Аз 
already remarked, corresponding to this stage of the 
separation of a, a change in the microstructure may be 
observed. | 

The changes in the length due to tempering are 
similar to those in the electrical resistance, though they 
are less marked in this caso. 

Bronze.—The changes in the electrical resistance were 
examined on the alloys Nos. 1 to 3 (tin 18 to 22 рег cent.) 
and those in the length on the alloy No. 3. Ав the 
changes in the electrical resistance due to quenching are 
quite similar to those in aluminium bronze, those due 
to tempering are expected to be similar to each other. 
In the alloys initially quenched from 550 deg. C., the 
changes observable in the electrical resistance are 
considered to be due to the change y — a + 6, and the 
resistance is expected to increase on tempering. This 
was found to be the case ; а pronounced increase, which 
is more marked in the alloys richer in у and extends 
over a wide range of temperature (from about 340 deg. 
to 420 deg. C.), being observed. Besides this change, 
а small abnormal increase beginning from 110 deg. C. 
and а gradual decrease extending from about 180 deg. 
to 340 deg. C., are found. As in the case of aluminium 
bronze, these changes may be ascribed to the partial 
decomposition of у into а + 5, and the change in the 
hardness is supposed to increase as the result of these 
changes. 


The effect of tempering on the alloys initially 
quenched from 750 deg. C. will be finally considered. Ав 
already remarked, the transformation at 590 deg. C. 
exerts no appreciable influence on the electrical 
resistance, and therefore the changes in the electrical 
resistance observable in the alloys initially quenched 
from 550 deg. and 750 deg. C., respectively, should be 
similar in their essential points. This view was 
confirmed, but the temperatures of the beginning of 
the abnormal changes are a little higher and the magni- 
tude of the change beginning from about 200 deg. C. 
is greater in this case. This may be due to the separa- 
tion of a from 8 or у, though the change cannot be 
observed apart from that due to the decomposition 
Вог у into eutectoid. 


curve changes its direction; this is obviously due to 
the В transformation. 

The change of length due to tempering was next 
examined. Тһе changes observable in this case were 
quite similar to those in the electrical resistance, and 
may be similarly explained. 

Aluminium Bronze.—The effect of tempering on the 
electrical resistance of aluminium bronze has been 
recently investigated by Bouldoires. f The present 
author made some tests on а similar line, and the 
resulta obtained are shown іп Fig. 17. Ав already 
shown in Fig. 7, the electrical resistance decreases 
when the eutectoid (а + 8) transforms into 8, and 
increases when a dissolves into 9, and, therefore, the 
reverse changes are expected to take place by tempering. 
When the alloys initially quenched from 600 deg. C. 
are tempered, the decomposition of into a + ô 
should take place, and, in consequence, the electrical 
resistance is expected to increase. The changes 
observable, therefore, should be similar to each other 
in all the alloys tested, Бий more pronounced in tho 
alloys richer іп 8. Аз shown in the figure, this view 
was contirmed. Besides the pronounced increase 
extending over a wide range of temperature (from 
440-495 deg. C. to 500-520 deg. C.), gradual decreases 
beginning from about 200 deg. C. and 300 deg. С. 
may be noticed. These changes may be ascribed 
to the partial decomposition of 6 into а + 9, which 
already begins to occur from these lower temperatures, 
and the changes in the hardness are supposed to take 
place as the results of these changes. 

Тһе changes observable in the alloys Nos. 4 and 5, 
initially quenched from 750 deg. or 900 deg. C., are quite 
similar to those of the alloys quenched from 600 deg. C., 
but, in the alloys Nos. 1 to 3, the changes are different 
in the following points: (1) In addition to the gradual 
decrease beginning from about 200 deg. C., another 
one begins to take place from about 240 deg. C. The 
latter is more pronounced in the alloys in which the 
temper hardening is more marked, and is considered 
to be due to the separation of a, which has smaller 
resistance than g. (2) After passing through а flat 
minimum at about 280 deg. C., the rate of increase of 


*' The commencing temperature and the magnitude 
of the abnormal increase are also dependent upon the 
initial quenching temperature. The higher the quenching 
temperature the rnore marked is the change, and it 
begins to take place from a lower temperature. 

T Revue de Metallurgie, vol. 24, p. 364 (1927). 


held on March 8, Dr. R. S. Clay delivered his presi- 
dential address оп “ The Stereoscope." Іп the course 
of his address, he showed that it was Sir Charles Wheat- 
stone who first conceived the idca of presenting a pair 
of stereoscopic drawings to the right and left eye, 
respectively, and so producing the illusion of an object 
in relief. From a letter written by R. Murray, of 
Messrs. Murray and Heath, it was shown that Wheat- 
stone had had apparatus made for this purpose, using 
both prisms and mirrors, as early as 1832, though his 
actual paper on Contributions to the Physiology 
of Vision" was not presented to the Royal Society 
until 1838. In 1840, Wheatstone had induced Fox 
Talbot (one of the inventors of photography) and 
Collen (one of its first exponents) to use the new art for 
taking stereoscopic pictures. Brewster, іп 1849, devised 
a more convenient lenticular instrument, which was 
introduced and popularised through the agency of 
Duboscq at the time of the 1851 Exhibition. Brewster 
endeavoured, most unfairly, to belittle Wheatstone's 
share in the invention by letters to The Times, articles 
in the Philosophical Magazine and other papers, 
and especially in his book on the stereoscope. 


THE OPTICAL SOCIETY. 


Ат the annual general meeting of the Optical Society, 


Models reproducing two of Dr. R. Smith's experi- 
ments, described in his Compleat Systems of Optike, 
ЕШо в stereoscope, and several of Wheatstone's 
experiments were exhibited at the mecting. Ву the 
courtesy of the Delegacy of King's College, several of 
Wheatstone's original stereoscopes were exhibited. 
Among these was а moving picture apparatus, in 
which а series of stereoscopic pictures of a French 
soldier presenting arma, mounted on a drum, was 
rotated by an ingenious intermittent motion. Also 
a large number of early interesting stereoscopes were 
loaned from the Science Museum. Among these was 
а beautiful example of Swan's Cube ” from the Court 
Collection, in which, by the combination of two stereo- 
всоріс pictures on the back and side of the cube, 
an image of a lady appeared in stercoscopic relief 
within the glass. Two original Wheatstone pseudo- 
scopes were shown, by which a rotating glass beaker 
suspended from a string viewed from one direction 
appeared to be changing its shape as it rotated. 
Viewed from another direction it appeared to be turning 
over and over about a horizontal axis, whereas it was 
really rotating about a vertical one. 


alterations, &c., 144,950 marks. А considerable даш 
in economy has been realised. 


THE INCORPORATED SWANSEA EXCHANGE.—Speakinz 


at the fortieth annual general meeting of the Incorporated 
Swansea Exchange, held at the close of the year 1920-2.. 
Mr. Е. J. Rees, à member of the committee, stated thut 
no steel district іп the country had made greater efforts, 
and those successfully, to bring the price of tinplate bars 
nearer the 1913 figure than had the Swansea iron and 
steel industry. The manufacturing developments which 
had taken place during recent years in America and on 
the Continent, however, had resulted in a substantial 
decline in the export of Welsh tinplate. There was, at 
the moment, ап important movement on foot in South 
Wales, which, if successful, would show to the world that 
they were determined to be in forefront of the steel- 
makers of the world, equipped with the most modern 
plant and mothods. The fortieth annual report of the 
Incorporated Swansea Exchange, which gives ап ош 
of the annual general meeting referred to above, ап 

includes a statement of accounts, a list of members of ун 
Exchange, а list of tinplate and terneplate brands, and the 
articles of association of the Exchange, has just reach 

us. Bound in cloth, the volume is priced at 3s. 64. a 
and is obtainable from tho secretary, The Incorporat 

Swansea Exchange, Royal Metal Exchange, Swansea. 


BRITISH STANDARD SPECIFICATION FOR ELECTRIC 


Power SwrTCHBOARDS.—Electric-power switchboard 
for indoor installations, up to and including о 
are dealt with in а new specification published Бу 


British Engineering Standards Association and зе 
No. 162.1928. The specification relates to switchboard- 
for use with low, medium, high and extra-high vo 
both for direct-current and altornating-current a 
for frequencies up to and including 100 cycles per Hin : 
such as are employed in connection with gener 155 
transforming and converting plant, and large 170 o 
The general clauses include definitions and Sn 
design and construction which are common to 8%! ent 
boards for all voltages, and provide for the аек in 
of 'bus-bars, connections and wiring, Ier 115 
between component parts of similar design an xen 
protection of operator, etc.; while further sec 15 
deal with the requirements, additional to ман и 
general clauses, for low- and medium-voltage ADI the 
and extra-high-voltage installations, rp LM 
latter comprising both cellular and meta “| 105 
types. Two appendices are included dealing wi order: 
information to be supplied with the xs n ble alab». 
and the recommended sizes for slate ап "Tho Publio» 
This specification may be obtained from n London. 
tions Department, B. E. S. A., 28, Victoria: street, 
S. W. I., price 24. 2d., post free. 
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AMERICAN CONCRETE INSTITUTE. 


AT the annual meeting of the American Concrete 
Institute, which was held in Philadelphia, on February 
98 and 29 and March 1, many papers were sub- 
mitted for discussion which were of interest both to 
the producers of cement and to those who are con- 
cerned with its application, in association with aggre- 
gates, as concrete in various types of constructional 
work. In our report of the proceedings, it is only 
proposed to indicate some of the leading features of 
a few of the outstanding papers, in order that it 
шау be possible to follow the recent steps in pro- 

ss in American practice. А fundamental paper 
entitled Concrete Primer was presented by Mr. F. К. 
McMillan, the Director of Research of the Portland 
Cement Association. In it, the author attempted, by 
the unusual method in а contribution to a professional 
institution, of а succession of questions and answers, to 
show in simple terms the underlying principles govern- 
ing the production and the qualities of concrete and its 
application as а structural material. Тһе object of the 
paper was to show to those in commercial control of 
concerns where concrete 18 used, what are the essential 
factors in the production of good results, and the means 
by which they may be obtained with economy. 


RESEARCH WORK ON CONCRETE. 


In а report on investigation work on cement and 
aggregates, presented by the Chairman of the com- 
mittee concerned, Mr. H. F. Gonnerman, a brief state- 
ment was given of work actually being carried out on 
а great variety of subjects. In dealing with Portland 
cements in mortars and concretes, it has been estab- 
lished that the strength of the finished product, particu- 
larly in the earlier stages, is proportional to the strength 
of the cement used. Although it was known that the 
smount of water which goes into a state of stable 
combination with cement was affected by many 
different conditions, there were but few data available 
of a quantitative nature. Work is being conducted 
to remedy this, particularly into the effect of the 
quantity of mixing water, the age of the cement paste, 
the temperatures of curing and of testing, and the 
moisture content of the air. 

In tests with aggregates, it was found that a lowering 
of the resulting strength of а mortar was produced by 
an increase in the amount of granitic material, quartz, 
feldspar, or mica, in the sand used. The iron content 
of sand was shown to have an important influence on 
the tensile strength of mortars; the larger the amount 
of iron, the greater was the average strength. The 
physical characteristics of aggregates seemed to have 
a marked effect on the strength of concrete, especially 
in transverse tests. The use of sandstone, for example, 
resulted in a weakness to cross-bending, such as would 
not be implied from the compressive strength. Much 
other work is being conducted on cements and aggre- 
gates, but the investigations take a considerable time, 
and thus the reports which would permit general con- 
clusions to be formulated are not yet available. 

It has been found that the older a concrete is, when 
made with a cement of high alumina content, the 
more nearly do the axial and transverse strain diagrams 
approach to straight lines. The increase in the cement 
ratio was accompanied by an increase in the modulus 
of elasticity until a certain maximum was reached. 
Beyond this, as the cement ratio was increased, a drop 
in the modulus of elasticity resulted. Age also caused 
an increase in the modulus, but at a very slow rate after 
one year. 

A further research report, presented by Mr. R. W. 
Crum, concerned “ Aggregates.” It dealt with the re- 
lationship of the resistance to abrasion of the aggregate 
to Ив concrete-making properties. Tests so far соп- 
ducted seemed to show that the abrasion test was 
either no index at all or had but little bearing on the 
strength of the concrete produced. 


TESTING THE WORKABILITY OF CONCRETE. 


A paper on “А Study of Some Mcthods of Measuring 
Workability of Concrete" was submitted by Messrs. 
George A. Smith and George Conahey, in which it 
was stated that the only means yet developed as a 
satisfactory test of workability was the penetration 
test. The method of conducting the test had, however, 
some defects, such as lack of desirable precision, the 
arbitrary means of expressing the workability in units, 
and the limitation of application. With the apparatus 
evolved to overcome these disadvantages, a small metal 
ball could be pulled through the cement paste, in a 
vertical tube, by weights put in a scale pan at the other 
end of the cord holding the ball. A pulley for the sus- 
Pension system was placed above the upright column 
of cement paste. In the investigation it was found 
that a moderately wet rich mix acted as plastic matter, 
but a lean mix had more the properties of a granular 
material. Tests were also made with a modified 
Penetration apparatus, which was also described, in 
Which a pile-driven mechanism was used to prevent 
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the compacting of the aggregates, which commonly 
prevented the penetrating rods from entering to the 
desired extent. It was suggested that the results 
obtained with this apparatus had shown that it was 
the most satisfactory means of obtaining an index 
to the workability. Мг. A. T. Goldbeck showed 
that, when similar proportions by volume were used, 
angular rough aggregate made а harsher concrete 
from the standpoint of workability than & round 
smooth aggregate. The variation in workability, with 
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manner in which a crack spreads in a pane of glass. 
As concrete dried, the surface gradually passed into 
tension, while the base remained wet and was in 
compression. Ultimately, as the base became dry, it 
also got into a state of tension, and that in the surface 
was somewhat relieved. At one particular moment in 
the drying process the stresses were greatest. A crack 
might thus start at the surface and make but little 
progress during a single drying. With each alternation 
between the dry and wet state, such acrack would grow, 
and might ultimately become a real structural crack. 


certain limitations due to the addition of more or less 
water, was limited. Very rich mixes proved to be 
an exception to this, as was shown in a contribution 
by Mr. R. L. Bertin. From the constructional engi- 
neering standpoint, it was contended, by Mr. R. W. 
Atwater, that workability was the index to the resulting 
durability found in the concrete. A more extensive 
knowledge of the technology and manufacture of 
concrete was, therefore, required by engineers who 

prepared specifications. Unsatisfactory work һай | was necessary. Insoluble soap was effective in pre- 
resulted from the stipulation of arbitrary proportions | venting the absorption of water, but the concrete, in 
of the ingredients. Certain operations in the produc- | all cases, should be allowed to gain strength before it 
tion of concrete had been shown to have definite | was dried out. 


influences on the strength and reliability of the resulting 


With exposed concrete ice might form in any crack and 
open it still further. Temperature changes otherwise 
were of secondary importance. With & lean mixture, 
there was less colloidal matter to cause shrinkage and 
the absorption of water was rapid. Such & mixture 
might prove so porous, however, that disintegration 
was caused through the freezing of the water in its 
pores. In the case of rich mixtures a protective coating 


material. The water-cement ratio permitted а control 
on the strength of concrete that was formerly con- 
sidered quite impracticable of attainment. Tempera- 
ture of mixing should be specified as it was of vital 
The application of moisture to the 
surface of concrete after its initial set, that is, 
curing, caused results to be produced which showed 

The 
most important feature of all in obtaining durable 
concrete seemed, nevertheless, to be the proper 
control of the workability of the mix. As a contri- 
bution to the discussion, Mr. John G. Ahlers showed 
how field equipment could be used to control the 
production of concrete. In his scheme, he arranged 
for the proper proportioning of the different sizes of 
aggregate, the control of the ratio of cement to water 
in making the binder, and the introduction of the right 


importance. 


improved durability and wearing properties. 


volume of aggregate and binder to the mill. 


CoNcRETE UNDER SUSTAINED STRESS. 


Professor Raymond E. Davis, in his paper entitled 
“Flow of Concrete under Sustained Compressive 
Stress," gave the results obtained in experiments started 
іп 1925 with concrete cylinders. In the term “flow” 
the author referred to the plastic deformation that 
took place subsequent to the application of the load. 
The important conclusions were, that the leaner the 
mix the greater was the flow, and that the effect with 
а concrete stored in air was materially greater than 
that of the same quality of concrete stored in a water 
spray, even though the conditions of curing were the 
same during the early lifetime of each concrete. The 
older the concrete was at the time of loading, the less 


was the flow produced. 


CRACKS IN CONCRETE. 


Work of an experimental nature was dealt with in a 
paper entitled Notes on the Progress of Some Studies 
of the Crazing of Portland Cement Mortars,” by 
Messrs. P. Н. Bates and C. Н. Jumper. There were во 
many variables which affected the production of 
crazing, or hair lines, that only an estimate of the 


effect of some of them was yet possible. The work 


relating to the action of humidity and temperature 
had now reached the stage where it afforded assistance 
in deciding upon future attempts at a full solution of 


the problem. Unfortunately, crazing was the initial 


stage in the production of structural cracks, а subject 
which had received some investigation at the University 


of Michigan by Professor Alfred H. White and Messrs. 
V. А. Aagaard and А. O. L. Christensen. 


of the surface and the main body of the material. 
This unbalanced condition might be caused by differ- 
ences of temperature, but it was due principally to the 
variation in the moisture contents of the cement. 
This was also the factor which made the cracks grow. 
'Too rapid drying of the outer surface was the primary 
cause. If the drying continued after the hair cracks 
were formed and the whole mass reached а uniform 
moisture content, the original strains were removed in 
part and, when the mass was unrestrained, the 
shrinkage cracks closed. When the shrunken mass was 
exposed to water working in from the upper surface, the 
upper layers expanded and the hair cracks closed tightly. 
This state continued until the mass dried again from 
the top surface, when the cracks opened once more, but 
to a greater depth. Alterations in the amount of 
the moisture content, therefore, could cause cracks of 
deep penetration. Ав soon as a crack was formed, the 
stresses were greater at the bottom of it and thus а 
force which would produce an initial crack was great 
enough to cause it to spread, in any homogeneous 
material. Such an action was commonly seen by the 


Cracks in 
concrete could be caused by а blow or other mechanical 
action, but the most prolific agency at work in their 
production was the unequal expansion and contraction 


CONCRETE BLOCKS, FLOORS AND REINFORCEMENT 
DETAILS. 


Tests made with different methods of tamping in 
producing standard concrete building units, reported on 
by Mr. C. L. Bourne, showed some difference, but not 
sufficient to warrant any definite deductions. Where 
there was а single- or double-layer feed, very little in- 
crease in strength resulted from an increased number 
of tampings, but where the feed was in three or four 
layers, & noticeable improvement resulted. With 
coarse aggregate, concrete of wet consistency gave 
higher strength results than with dry concrete, but the 
position was reversed when the aggregate was fine. 
Under similar conditions, & coarse aggregate produced 
the stronger blocks. Generally it was found that tests 
with eighteen tamps produced better blocks, from the 
strength standpoint, than those with twelve or six, but 
the differences were smaller than was anticipated. 

For industrial use, а good concrete floor had to be 
strong in resistance to compression and shear, and also 
to surface wear and dusting. Proper slab thickness 
ensured the one requirement, but the other was difficult 
to obtain. Tests were therefore made on the wear 
experienced with certain concretes and the results 
reported оп in a paper entitled Heavy Duty Concrete 
Floors,” by Mr. C. E. Covell. One conclusion arrived at 
was that under no circumstances could a drier be safely 
used on a concrete floor later than half-an-hour after 
the concrete had been deposited in place. А hard- 
wearing surface was impossible of attainment otherwise. 
It was also found that when concrete and sand suitable 
for other types of work was used, good floors could be 
produced by removing the top poor skin by grinding. 
Before this was done, ten days should be allowed to 
water-cure the floors, and the top surface should 
always be made with a rich mix. 

In reinforced-concrete constructional work, ancho- 
rages for the ends of the bars have almost always been 
used. In America, a simple right-angled bend was 
most in favour. Semi-circular hooks were also in use 
there and in Europe. Tests were made by Professor 
Т. D. Mylrea on “Тһе Carrying Capacity of Semi- 
circular Hooks," and communicated by him іп a 
paper bearing that title. These showed that flat bends 
were not satisfactory, and that hooks of asmall number 
of diameters were little better. All the hooks of six 
and of eight diameters, with spirals round them, 
developed the elastic limit of the steel. Increasing 
the diameter of the hook produced greater load-carrying 
capacity, and those with enveloping spirals showed the 
greatest strength, but the exact relationships were 
difficult to specify. 

TESTING CONCRETE ON SITE. 


By adopting a cantilever-beam test as the means of 
determining the strength of concrete, it became possible 
to conduct the test on the site of the work. This has 
some advantages, and Mr. С. A. Wiepking therefore 
tested the proposal, developed a suitable plant, and 
submitted his conclusions in a paper entitled “ Study 
of a Method of Testing Concrete in the Field.“ For the 
work, the author recommended a test specimen of 
4 in. by біп. cross-section and 24 in. length, ав being 
of suflicient size to give a true index to the strength of 
the concrete in the general structure while being 
too heavy for handling. Тһе plant used was simple 
and consisted of a single lever for clamping to one end 
of the specimen, while the other end was held down by 
suitable bolts. Loads were applied by sand falling 
into а metal bucket suspended at the end of the lever. 
Various cements, aggregates and mixes were used, and 
the conclusion was reached that the 4 in. by 6 in. by 
24 in. beam was quite suitable for cases where the 
aggregate had a maximum size of 1$ in. More sub- 
stantial test pieces were necessary for concrete with 
aggregate of larger sizes. 
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PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned. the Specification is nol 
illustrated. 

Where inventions are communicated from abroad, the Names, Фс., 
of the communicators are given in italics. 

Copies WE назарды may be obtained at the Patent Office, Sales 

ranch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 

the uniform price of 18. 

The dale of advertisement of the acceptance of a Complete 
Specification is, іп each case, given after the abstract, unless the 
Patent haa been sealed, when the word Sealed is appended. 

Ary porton may, at any time within two months from the date of 

advertisement of the acceptance of a Complete Specification, 

ive notice at the Pateni Office of opposition to the grant of а 

atent on any of the grounds mentioned in the Acts. 


LIFTING AND HAULING APPLIANCES. 


278,481. Ransomes and Rapier, Limited, Ips- 
wich, and W. J. Bovotell, Ipswich. Conveying Appa- 
ratus. (3 Figs.) August 20, 1926. —The invention relates 
to conveying apparatus of the kind in which a hopper 
suspended from a cableway is fed from skips running on 
the cable and discharges its contents down a chute. The 
apparatus comprisee a triangular framework А, of which 
one side B forms a chute for discharging material, a 
counterweight Al being provided to balance the chute. 
At its apex, the frame А is pivoted to à member C rota- 
tably mounted with respect to a hopper D which is 
suspended from one end of a frame E pivotally carried 
on в pulley Е adapted to run on the cable. At the other 
end of the frame E is a second pulley G, adapted to en- 


gage with the under surface of the cable, which, being 
taut, offers a resistance to bending and so counterbalances 
the weight of the hopper and prevents any undue move- 
ment thereof. The material to be dealt with is brought 
to the hopper D in а bucket H suspended from a trolley 
J adapted to run on the cable. The end of the frame Е 
is forked to admit this bucket. The material discharged 
from the bucket Н falls into the hopper D and passes 
through the intermediate member C into the chute B. 
The chute B is so supported that it can be moved either 
in а circle or up and down, and can therefore discharge 
the material at any desired point. Naturally the parts 
are so disposed and arranged that even when the hopper 
is empty the pulley G is kept hard against the cable and 
there is no danger of its slipping off. (Scaled.) 


MINING, METALLURGY AND METAL 
WORKING. 


276,732. Тһе Wellman Seaver Rolling Mill Com- 
pany, Limited, Westminster, London, and S. Smith, 
Westminster, London. Apparatus for Pickling 
Tubes. (2 Figs.) June 1, 1926.— The invention relates 
to the pickling of articles and provides apparatus wherein 
articles, auch as tubes, are caused to rise and fall, pre- 
ferably in a see-saw like manner, on stationary support- 
ing rails as they traverse the bath so that they are 
efiectively washed and shaken in the acid and the action 
of the acid accelerated. The bath I containing а pickling 
acid is provided with a conveyor 3 having projections 4 
arranged at suitable intervals. These engage the tubes 5 
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introduced at one end of Ше bath and convey them 
through the pickling acid and discharge therm at the 
other end of the bath. Within the bath 1, and arranged 
parallel to the run of the conveyor 3, is a pair of stationary 
racks 6 upon which the tubes 5 bear. The teeth of the 
racks are inclined upwardly in the direction of the travel 
of the tubes and then abruptly descend so that the tubes 
travel up the inclined part of the teoth und then sud- 
denly drop on to the inclined part of в succeeding tooth. 
The acid is agitated. and by the impact, the scale is 
shaken from the tubes. Тһе racks 6 are arranged so 
that the teeth of one rack are staggered with respect to 
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those of the other rack. Consequently 8 succession 
of see-saw like movements їз imparted to the tubes. 
(Sealed.) 


276,747. А. T. Holman, Camborne, and P. M. 
Holman, Camborne. Rock Drills. (8 Figs.) June 3, 
1926.—The invention relates to rock drills, and refers 
specifically to that kind of rock drill in which an 
inlet valve for controlling the admission of the driving 
fluid to the main cylinder 11 and comprising a plate 


valve 20 is disposed within the end of the cylinder. 


casing in а plane transverse to the cylinder axis (for 
example, a ring-shaped valve surrounding a part of the 
drill mechanism, such as a twist bar 13), and the inven- 


tion consists in that the plate valve 20 is hinged, or is 
arranged to oscillate, about an axis at or near one end 
of a diameter thereof. The central aperture in the 
valve 20 surrounds a boss 17. The valve is not com- 
pletely circular, as near one end of а diameter thereof 
it terminates in a straight edge affording a rib 21 which, 
as shown in Fig. 2, extends parallel to a diameter of the 
valve. The rib 21 seats in а correspondingly formed 
recess in the plate 16, and constitutes a hinge by which 
a small yee movement of the valve 20 can take 
place. (4 ealed.) 


MOTOR ROAD VEHICLES. 


276,712. Roadless Traction, Limited, Hounslow, 
and Е. L. Firth, Hounslow. Sprocket Wheels. 
(3 Figs.) May 3, 1926.—The invention relates to 
sprocket wheels of the type in which the teeth proper 
are formed on the endless link or other member and 
engage grooves or elements constituting the teeth or 
driving surfaces. According to this invention, the 
teeth are constructed of a number of similar surfaces 
adapted to be fixed in succession in the operative position, 
a fresh surface being moved into the operative position 
when the other surface is worn. The sprocket wheel is 
formed from two plates a, having semi-circular holes 6 
cut in pairs around their periphery, the metal between 


the holes being cut away аз at c to allow for the insertion 
of bar elements d forming the teeth or driving surfaces. 
The elements d are of square section. They are formed 
with grooves e with circular bases to conform to the 
holes b with which they engage, being held in position 
by bolts f. Тһе heads of the bolts f are provided with 
surfaces у adapted to lie against the faces of the elements 
d, which are secured between the surfaces 0 and simi- 
larly bevelled surfaces $ on plates А by means of nuts k. 
Rubber blocks / are placed in sockets in the heads of 
the bolts f. When one driving surface has become worn, 
a fresh one may be brought into play by merely slacken- 
ing off the nuts k until the elements are freely rotatable. 
(Sealed.) 


RAILWAYS AND TRAMWAYS. 


277,891. North British Locomotive Company, 
Limited, Springburn, Glasgow, and J. Black, 
Springburn, Glasgow. Articulated Locomotives. 
(2 Figs.) April 20, 1927.— The invention consists in an 
articulated locomotive comprising а boiler unit 1, the 
carrier frame 2 of which extends beyond the boiler and 


I 
27789! 
carries a fuel bunker 7, and a bogie 4 pivoted to theframe 
towards the bunker-carrying end at & point 6 beneath 
the bunker 7 at or about the centre of the bunker, the 
bogie 4 extending rearwardly of the frame 2, and the rear- 
wardly extending portion carrying а water tank 8. A 
second bogie 3 is pivoted to the frame 2 towards its 
ор osite end. Тһе carrier frame of the boiler unit may, 
1 


esired, 197 front or side tanks, or both. (Accepted 
October 5, 1927.) | 
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STEAM ENGINES, BOILERS, «с. 


277,759. A. T. Holman, Camborne, and К. 3. 
Holman, Camborne. Reciprocating Engines. 
(6 Figs.) June 25, 1926.—This invention is particularly 
applicable to pistons for pneumatic or air-driven recip- 
rocating engines employed for drilling, reaming, tappi 
and similar purposes. Each connecting rod 10 is form 
at its small end to receive a gudgeon pin 11, the latter 
being fitted at its ends into orifices in a gudgeon-pin 


277759 


ring 12. Тһе ring 12 is a sliding fit within the piston 13, 
is free to rotate therein, and has an aperture to receive the 
smali end of the connecting rod. The piston 13 and the 
ring 12 are normally kept in their relative positions by 
pressure of the driving fluid acting on the working face 
of the piston, but a safety-clip, іп the form of a spring. 
1 is sprung into а groove formed in the piston 13, 
ealed. 


277,865. C. H. Fowler, Leeds, and John Fowler 
and Company, (Leeds), Limited, Leeds. Steam 
Superheaters. (7 Figs) March 9, 1927.—The in- 
vention relates to steam superheaters for boilers of the 
locomotive type, of the kind in which the steam passes 
through pipes e extending from the saturated steam | 
cheat c at one side of the smoke-box a to the superheated 
steam chest d at the other side of the smoke-box. Each 
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of these pipes is looped to extend into several or all of the 
fire tubes b of а horizontal row and project into the flame 
tubes of the boiler. According to the invention, certain, 
or all, of the superheating pipes e аге во shaped at or near 
their ends that the nipples f at the ends of each of the | 
shaped pipes are in a plane above or below the plane 
containing the centre line of the looped portions of the 

pipe. (Sealed.) 


MISCELLANEOUS. 


275,695.  Shell-Mex, Limited, London, and 
J. Lawson, London. Filters. (3 Figs.) Apri 9, 
1926.—The invention relates to filters employed in 
conjunction with kerbside pumps for petrol. 1 із а 
casing having an inlet 2 and ап outlet 3. 4 is filter 
material mounted upon а spider 5 formed integral with 
а cone 6 which closes one end of the filter. Тһе spider 5 


is provided at the other end with в flange 8, which л 
clamped by а nut 7 on a bolt 7’ secured to the casing 
against a flange 9 on the casing. The spider 5 =. 
one end an outlet 11 normally closed by в flap Мара h 
The casing 1 is provided with an opening through w E 
the combined filter and flap valve can be removed, 14 
резне being normally closed Бу а cover plate 14 
(Sealed.) 
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WASTE HEAT ІМ PORTLAND 
CEMENT MANUFACTURE. 
By Нккву Роогкт, Jun., B.Sc., Assoc.M.Inst.C.E. 


Ix the following article it is the intention merely 
to indicate in a general way some of the waste-heat 
problems which confront the “ wet " process maker 
of cement rather than to go into & very detailed 
description of the various methods. Тһе question 
is of exceptional interest аб the present time, 
because there are several distinct lines upon which 
development is now taking place. 

To burn the raw materials into cement clinker, 
modern Portland cement manufacture on а large 
scale necessitates the use of & rotary kiln in order 
to minimise the labour costs which occurred with 
the old stationary shaft kiln. The shaft kiln had 
a lower coal consumption, but the increased output 
per man and the better and more uniform clinker 
produced by the newer method more than compen- 
sated for this loss. Automatic shaft kilns have 
recently been introduced, and it has been possible, 
by this method, without increasing the fuel con- 
sumption, greatly to increase the output per shaft 
kiln. The advantage of a better product and easier 
control, however, still lies with the rotary kiln, and 
in these days of high-grade quick-hardening Portland 
cements, which are in increasing demand, it becomes 
all the more necessary to employ the method which 
at present gives the best product. 

At the same time, users of the rotary kiln, spurred 
on partly by the challenge of the automatic shaft 
kiln, have been obliged to search for methods which 
will tend to reduce their coal bill. Their attention 
has turned to the utilisation of the waste heat in 
the gases leaving the kiln, or to the reduction of 
the heat escaping with these flue gases by the 
more effective control of the operations in the 
kiln itself. 

There are two methods by which Portland cement 
is made on the rotary system, which are known as 
the wet" process and the dry process. In 
the dry process, the raw materials are ground and 
proportioned in the dry state, and are introduced 
into the rotary kiln with the addition of up to 
10 per cent. of water. In the wet process, these 
materials are ground and proportioned with water, 
and the resulting mixture is in the form of a thick 
cream known as slurry. The amount of water used 
is a8 little as possible, consistent with the subse- 
quent mixing and pumping of the slurry to the 
kiln, The proportion of water necessary may be 
anything between about 32 per cent. and 44 per 
cent. or more, depending upon the nature of the 
raw materials. 

It is not the purpose here to discuss the relative 
merits of the two systems, but it may be stated 
that even in America, which is the home of the 
dry process, the merits of the wet process appear 
to be realised, as this process is now beginning to 
replace the dry method. In the present state of 
development of the industry, there would seem to 
be no doubt that a more uniform, and therefore 
better, cement can be made on the wet process. 
The question of the utilisation of the waste heat 
in the dry process presents no difficult problem. 
More than sufficient heat is contained in the flue 
gases leaving the kiln to generate all the power 
required to operate the kiln and its ancillary units 
for the preparation of the raw materials and the 
grinding of the clinker into cement, without increas- 


efficient manner, thereby reducing the coal con- | while the steam consumption of the power plant 
sumption. may vary in different works. For the purpose of 
1. Before indicating any of the attempts to make | this article, which is only а comparative one, these 


use of waste heat or to increaae the efficiency of the | figures may be taken as accurate. | 
2. Тһе system will next be considered іп which 


kiln, the conditions which will exist on what might 
be termed the average wet-process plant, and which | the exit temperature of the gases from the wet- 
apply to many of the works operating on this! process kiln is artificially increased until they 
system in this country, will be considered. contain the heat necessary to generate sufficient 
Ву way of example, a normal size of kiln may ђе steam in waste-heat boilers to drive the whole 
taken, say 200 ft. long and 10 ft. diameter in the | works. " 
firing zone, working on natural draught, and fitted | Taking coal and slurry of а nature similar to 
with ordinary lifters in the upper or drying end to that in the first case, to produce an output of 
cascade the slurry. The percentage of water іп | from 1,000 to 1,100 tons per week on this system, 
the slurry may be taken as 38, an average between | the kiln will be shorter by about 40 ft., or, say, 
the two figures given above, and the raw material | 160 ft. long and 10 ft. diameter in the firing zone, 
of which the slurry is made up, viz., limestone and | and will be lined with firebrick throughout its entire 
clay, as being ground to a fineness of from 6 рег length, including Ше slurry-drying zone where no 
cent. to 7 per cent. residue оп the standard sieve | lifters will be fitted. It is evident that the condi- 
having 180 by 180 meshes per sq. in. The coal used | tions in the drying zone have been interfered with, 
for firing the kiln may also be assumed to contain | and more coal will be required to effect the drying. 
12,600 B. Th. U. per Ib., and the fineness of grind- |The flue temperature must be maintained at а 
ing to give about 14 per cent. residue on the 180?|certain minimum, so that there shall be sufficient 
sieve. heat in the flue gases to operate the waste-beat 
Under these conditions, the kiln will give an | boiler, and this will also add to the quantity of coal 
output of between 1000 and 1100 tons per week | blown into the kiln. The flue temperature of this 
with normal running. The actual coal consumption | kiln will be about 1,100 deg. F., when working under 
will depend somewhat upon the nature and chemical | the best conditions, and at this temperature there 
analysis of the raw materials, but for the present | will be just sufficient heat to generate, in a waste- 
purpose it may be said that this consumption will | heat boiler, the steam necessary for all the 
be in the neighbourhood of 28 per cent. of coal on | machinery. 
the weight of clinker produced, or if the kiln| ЈЕ will be realised that as little extra coal as 
produces 1,000 tons of clinker іп а week, 280 tons | possible must be used, and great care is necessary іп 
of coal will be required to burn this clinker in a reducing the chances of heat leakage. Specially 
proper manner. designed air seals are used where the top end of 
The temperature of the gases leaving the kiln, | the kiln enters the dust chamber, and to prevent the 
when it is running normally using the correct | infiltration of cold air into any point between the 
amount of air for combustion, which should show | air seal and the boilers, proper precautions аге 
from about 1:1 per cent. to 2-0 per cent. excess | necessary. | | . А 
oxygen in the flue gas- analysis, will average about | Ш the kiln itself, with the exception of the 
800 deg. F. Now, although there is a considerable | firing zone and for a distance of about 26 ft. 
amount of heat going to waste in these flue gases at from the top end, there is usually a lining of insu- 
this temperature, it may be roughly stated that | lating material between the usual firebrick lining 
there is not enough heat, by about one-half, to and the shell of the kiln, to minimise radiation 
produce sufficient steam in a waste-heat boiler to | losses. Ву no means the least important item is 
operate the machinery for the preparation of the | Ше use of only the most economical power plant. 
raw material for the kiln and to grind the clinker| АШ the power necessary for the works may there- 
into cement, even using the most economical prime | fore be generated on the wet process by utilising the 
mover. artificially increased waste heat, and from experience 
In а corresponding kiln on the dry process, in America, where a number of such installation are 
to produce 1000 tons of clinker per week the length | successfully operating, we may expect the following 
will be less, and the flue temperature may be from | consumption of coal of 12,600 B.Th.U. рег Ib. :-- 
1200 deg. Е. to 1500 deg. Е. In this case, Ше песев- | Coal for burning the raw material into 
sary steam can always be produced. It has fre- clinker in the wet rotary kiln, and 
quently been noticed that in America, in works using 5 5 а ia 
d dry prc өшү 5 boilers, 2 d ore, for all power purposes. . 35 per cent. 
to the ers essen the nuisance caus у З . 
the noise of continual blowing off. More power than Es 5 m Е а 55 is ш 
required to run the whole works is obtained although, 5 т 
; pec remarked that at many of the works in this country 
in general, owing to somewhat coarser grinding both |“. и права се theni : 
on the raw and cement side, less power per ton of enis y + 1855 05 ћ М в 1 d : A jJ 
cement is used in an Атепсап cement factory than bim zi кеа i | AS MAE th 4 ће ЈЕ » 
would be the case at most works in Europe. Even 3 P 2022 у а Ji i "hi had 
in Europe, however, there would be an ample ог inis doin d Fits d la Бойз ж 
supply of heat in the flue gases from the kiln for all rdi Слапре тош спо оша mer ° | 
: e next case which may be considered 
purposes in the works. ; | 
| illustrates а method whereby the efficiency of the 
In the first case, therefore, there is not nearly drying zone of the wet-process kiln can be increased. 
enough heat from the wet-process kiln to generate In this system, the slurry, instead of being led 
the power required to run the works, and when no into the kiln through a pipe, as is the more general 
effort has been made to use what heat there is, practice, is pumped through jets opposite the upper 
manufacturers must generate their power separately. end of the kiln, and is introduced in the form of two 
This will result in an overall coal consumption as or three sprays.* In this way it is atomised, and 
the water content can be more rapidly dried out. 


ing = 5 of coal passed into the kiln for follows :— 
normal burnin ur poses. Per cent. . я i à 
With the a 1 the problem is not so eas Coal ſor burning the rau material into N F*** 
Normally, the + Р | y. clinker in the wet rotary kiln 28 was about 167 ft. long and 7 ft. 46 in. in diameter, 
kiln ; у, е emperature of the gases leaving the Coal for the production of the power which is narrow in proportion to the length. 'The 
n18 much lower than in the dry process, and necessary to run the whole of the kiln was originallv about 140 ft. lo d ti 
there is not sufficient heat in these gases to raise ancilary machinery, using modern ; Binat y ' % то 
the steam neveseary to drive the: works through plant, say - m ҚА 14 я И 9 1 of the 5 1 
я À | | --- it was enlarged. en the spray was installed, а 
z а of waste-heat boilers. А considerable Total amount of coal required, esti- 30-hour C was carried бш s resulta of which 
ount o i t of the с Е . В 
eat, however, is wasted, and to meet dn VVV were recorded in ENGINEERING in the article pre- 
viously referred to. These showed an increase in 


the increased demand for economy, the question 
18 whether the temperature of the flue gases shall 
be Increased artificially by cutting down the length 
of the kiln and using more coal than is absolutely 
necessary to burn the clinker, thus generating suffi- 
cient heat in the flue gases for all power purposes ; 
or whether the flue temperature shall be lowered, to 
boiler practice if possible, by using more of the heat 
in the kiln itself to dry up the slurry in a more 


output of 1 ton 4 cwt. per hour, with a reduction 
in coal consumption to 27 per cent. of the total 
weight of clinker burnt, as compared with about 
32 per cent. obtained previously. In addition, and 
confirming that better use was being made in the 
kiln itself of heat which previously went to waste, 


It must be clearly understood that the above 
figures, especially that for power, depend upon cir- 
cumstances, and at different works the percentages 
may be somewhat higher or lower than those given, 
and this reservation equally applies to subsequent 
cases, where necessary. To cite only two very 
obvious factors of influence, the type of grinding 


unit employed may be more or less economical, * See ENGINEERING, vol. сххі, page 681. 
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THE FLOW OF VISCOUS LIQUIDS THROUGH PIPES. 


CHART FOR DETERMINING WHETHER FLOW WILL BE 
. VISCOUS OR TURBULENT. 
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the flue temperature decreased from about 750 deg. Е. | the works 


in the first instance, to 400 deg. F. when the spray 
was used on test. In other words, the equivalent 
of between 1:3 and 1:4 tons of standard coal were 
burnt on both trials, and the output of clinker 
increased from 4 tons per hour in the pre-atomizer 
tests, to 5-2 tons per hour when the slurry was being 
sprayed, which is an increase of about 30 per cent. 

This is à very remarkable increase, and some 
allowance must be made for the fact that it was 
obtained on test. In actual practice, there would 
seem to be some danger that stoppages may occur 
when using the atomizer, due to choking of the 
atomizer jets, or possibly interference in the dust 
chamber of the kiln, with consequent losa of out- 
put. It is also possible that with a kiln of more 
normal diameter in proportion to the length, the 
improvement might be less marked. 

At the same time, if the above results are any 
criterion, it should be possible to design a special 
kiln to suit the atomiser, and to give better 
results than any of those mentioned so far. The 
coal consumption of 27 per cent. obtained on 
test with the atomizer is little better than that 
indicated in our first case, although there was 
slightly more water in the slurry to evaporate, 
but with a kiln of much wider diameter in propor- 
tion to its length, no doubt better resulte could be 
obtained. 

In the very best case, and it must be admitted 
that this case is purely hypothetical, with a 
specially-designed kiln, and judging by the improve- 
ments effected so far, it might be possible to reduce 
the consumption of standard coal (12,600 B.Th.U. 
per lb.) to about 23 рег cent., when using slurry simi- 
lar to that described in the first case considered. It 
ін, of course, necessary to generate the power for 


coal consumption would then be obtained :— 

Per cent. 

the wet rotary kiln usin 

the atomizer in conjunction with А 
specially designed kiln Ss ПЕЕ 

Coal for the production of the power to 


run the whole works, using modern 
plant ... T е вау 14 


Total amount of coal required estimated 


85 а percentage of th 
produced z T | po 


23 


(То be continued.) 
——————— 

THE FLOW ОЕ VISCOUS LIQUID 
THROUGH PIPES. 2 | 


Опз of various degreea of viscosity are чеп] 
pumped through pipes from the ка, aliis 
or to distant storage tanks. То determine the 
power required in а givén case, and to choose the 
most economical installation of pumping plants and 
pipes, bearing in mind the life of the field, it is 
necessary to know the frictional resistance en- 
countered by the liquids when so transported. 
Such resistance will follow one or other of two laws 
according to the viscosity 


888 A. and velocity of th 
liquid, and it is desirable to have at hand ady 


means of determining which law to appl in a gi 

case. Having determined this, e хе о 
ascertain the magnitude of the resistance. If the 
flow is viscous, or, as it is sometimes called, stream- 
line, all the particles then moving parallel to the 
axis of the pipe, the resistance can be calculated in 
terms of the viscosity, density and velocity. If 
however, the flow is turbulent, frictiona] resistance 
cannot be found from first principles, and resort 


separately, and the following figures for | must be had 
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to experiment, as in the case of the 
flow of water. Extensive experiments have been 
carried out with the object of discovering a law 
connecting viscosity, density and velocity when the 
flow is of a turbulent character, and, in this con- 
nection, the work done at the National Physical 

Laboratory, Teddington, takes a foremost place. 
Various formule have been deduced from these 
experiments, and, of these, probably none is so reli- 
able as that of Professor C. Н. Lees. The charts 
presented herewith are based on his formula. 

_ As the handling of the formulæ for both stream- 
line and turbulent flow is somewhat difficult in 
practice, especially when trials must be made of 
several different schemes, attention has been 
directed to the use of graphic methods for dis- 
paying the d We present herewith а "E 
OF alignment charts prepared for the purpose by 
Mr. George Higgins, formerly lecturer in Civil 
Engineering at the University of Melbourne. 

The chart shown іп Fig. 1 may be used for deter- 
mining which of the two laws will be followed when 
the quantity flowing, its viscosity, and the size of the 
Pipe are known. Directions for the use of this chart 
are given at its foot, and other uses to which it can 
be applied are also indicated. For liquids of high 
initial viscosity, the practice on the oilfields is to 
apply heat at intervals along the pipe line, and thus 
reduce the resistance to flow by reducing the 
viscosity. When this is done, the average viscosity 
between heating stations is estimated, and the 
resistance caloulated for this average. ' 

‚ The chart Fig. 2, is to be used when the chart Fig. 1, 
indicates that the flow will be viscous, i. e., stream- 
line. Given the quantity and kinematic viscosity, 
i. e., the ratio of the absolute viscosity to the density, 
then a straight line drawn through the axes for mass 
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TURBULENT FLOW. 
(ABSOLUTE UNITS) 


Е VISCOUS LIQUIDS THROUGH PIPES. 
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and kinematic viscosity at the appropriate gradua- THE TRENTON CHANNEL STATION Ж semis 


tions, will cut the intermediate axis in a certain 
point. From this point, a straight line drawn 
through the appropriate point on the radius axis 
will cut the right-hand axis at a graduation corres- 
ponding to the loss of pressure per unit length. It 
will be seen that swinging the latter line up or 
down about the said point on the intermediate 
AXIS as centre, will show how the adoption of one 
radius or another will affect the loss of pressure, 
and the most suitable radius can thus be more 
quickly found than by repeated calculations using 
the formula. ' 

Charts Figs. 3a and 3b are to be used when the 
Chart Fig. 1 indicates that the flow will be turbulent. 
Here the complexity of the formula rendered it 
necessary to separate the factors of viscosity and 
density, and also to construct two charts, the 
results of which are to be added together. Тһе 
method of using these two charts is quite similar 
to that explained when describing the Chart Fig. 2, 
except that the Chart Fig. 3a involves the drawing 
of three lines across the graduated axes instead of | 
two. Their employment dispenses with much 
troublesome tentative calculation when the object 
8 to determine the most suitable combination of 
pumps and pipes in a given case. 

It is hardly to add that, in practice, 
the lines are not, as a rule, actually drawn across the 
axes, а straight edge or thread being employed; a 
19 suitable appliance for the purpose is а 
ransparent set- square. 


65 ft. 24 in. above ground, is a floor on which are the 
feeders for the burners. At 78 ft. 2] in. above the 
ground floor is another gallery, and at 95 ft. 24 in. 
в floor level with the top of the fuel bunkers and 
economisers. Тће floor above, at 114 ft. 9 in. 
&bove ground floor level, carries the draught fans, 
and on the roof, 130 ft. above the ground, are dust 
precipitators and the stack bases. In addition to the 
two general drawings above referred to, the views 
reproduced in Figs. 35 to 38, and 41 to 44, on 
Plates XLV and XLVII, and in the illustrations on 
pages 500 to 503, and page 512, refer to the boilers 
or to their appurtenances, and convey an excellent 
idea of this part of the station. 

There are now 11 boilers in service, supplying the 
five main generating sets, with the auxiliary plant. 
The present building allows room for the installa- 
tion of four more boilers. Тһе original intention 
was to have eighteen, but those installed have a 
capacity considerably above the original estimated 
output, and fourteen are expected to suffice for 
the complete plant of six generating units. If, in 
the future, market conditions should make it advis- 
able to use а lower grade coal than that burnt at 
present, further boilers could be installed. 'The 
ratio of boiler heating surface to installed kilo. 
watts is 1-28 : 1. у 

It has already been stated that the boilers are of 
the Stirling W type, working nominally at 490 lb. 
pressure. As also previously explained, the 


OF THE DETROIT EDISON COMPANY. 
(Continued from page 437.) 
BorLER PLANT. 


WE concluded our last article on the Trenton 
Channel plant, at the point where the pulverised 
fuel was delivered to the boiler house. We now 
propose to deal with the plant to be found in this 
building, of which at present a length of 263 ft. 8 in. 
is occupied by the boilers now installed, with room 
for extension at the south end should this prove 
advisable in the future. The building is 189 ft. wide, 
has six stories and is separated from the coal pre- 
paration building bv a 30-ft. gap, spanned on the 
fourth floor by a covered bridge carrying the four 
8-in. pipe lines supplying coal from the coal pumps 
to the boiler-room bunkers, and on the second by a 
smaller foot-bridge for staff. 

The general arrangement of the boiler house 
will be seen in the section of the whole plant, given 
іп Fig. 8 on page 344 ante. Drawings of the actual 
boilers and their accompanying plant, are given to 
a larger scale in Figs. 39 and 40 on Plate XLVI. 

On the ground floor level аге situated the 
ash hoppers and sluicing troughs. On the first 
floor, 17 ft. 3 in. above ground floor level, are 
the main piping arrangements, and the upper part 
of the water-screens for the boilers. The main 
boiler floor and firing control floor is 45 ft. 1 in. 
above ground level. Above this, аб а height of 
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Кто. 45. INTERIOR оғ COMBUSTION CHAMBER SHOWING SECONDARY 
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company has had wide experience with this type of 
boiler, which has been found to have a record for 
low maintenance and high economy. The factors 
which were considered decisive when the Trenton 
Channel plant was planned were also discussed in our 
first article. Among them was the fact that a 48-in. 
drum of 2-in. plate was a limiting characteristic in 
manufacture, for work embodying machine-finished 
butt joints not utilising forged drums or alloy steel, 
which it was at the time thought desirable to avoid. 
Each boiler has 29,087 sq. ft. of effective heating 
surface, the tubes being 3} in. in diameter. The 
main drums аге 28 ft. біп. long. They are actually 
designed for a pressure of 420 lb. per square inch, 
and superheat of 250 deg. Е., or steam temperature 
of 725 deg. F. Each is fitted with two three-pass 
superheaters providing 6,070 sq. ft. of heating surface. 
The main boilers are well illustrated in the draw- 
ings, and in the views Figs. 35 to 38, on Plate XLV. 
Of these, Fig. 35 shows the three main steam drums 
of one of the boilers, with the equalising steam and 
water tubes, and the upper ends of the superheater 
elements. Fig. 36 shows one of the Liptak arches 
below, and protecting, one of the main mud drums. 
Fig. 37 illustrates the lower part of the boiler, and 
shows the superheater in place, and the manner in 
which the headers are supported. More recently, 
the supports for the headers have been removed to 
outside the boilers. Fig. 38 is a view of the main 
boiler interior, showing the tubes running up to the 
centre main drum. 

The centre of the top drums is 21 ft. above the 
centre of the bottom, while the spread of the 
outside top drums is 22 ft. between centres and of 
the bottom the same. It may be noted that each 
boiler is fitted with high and low water alarms and 
a Copes feed-water regulator. The main (centre) 
drum is provided with eight 4-in. safety valves. Of 
these, one is set to blow off at 420 lb., one at 
428 lb., two at 430 lb., two at 431 lb., and two at 
432 lb. per square inch. The superheater outlet is 
furnished with two safety valves set to blow, one 
at 408 lb. pressure, and the other at 410 1b. 

One of the more interesting features of the Tren- 
ton Channel boilers is that the bottom water- 
screens form part of what are to all intents and 
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Fig. 47. 


purposes small boilers independent of the main 
units, into which, however, they feed the steam 
they generate. These water-screen boilers will be 
seen to consist, on each side of the centre of the 
boiler, of a large steam drum, 38 in. in outside 
diameter, to be seen in Fig. 39, а small mud drum 
of 16 in. diameter, а set of tubes bent to a Vee 
disposed horizontally, and a set of outside pipes 
closing the circuit. The steam drums are set 44 ft. 
apart centre to centre, and the mud drums 25 ft. 
em E с boilers have their own 
complete equipment of gauges, safety valves, Copes, 
feed regulators, &c. The drums ‘do not ош 


STATION, DETROIT, MICHIGAN, U.S.A. 


COMBUSTION CHAMBER AFTER BEING IN SERVICE, SHOWING 


BURNER OPENINGS. 


COMBUSTION CHAMBER LOOKING VERTICALLY UP AT LiPTAK ARCHES AND TUBES OF 
Main Вопр, 


bute effective heating surface, but the 3]-in. water 
tubes provide 1,220 sq. ft. The steam from the 
large drums of the water-screen boilers is fed into 
the centre drum of the main boiler and mingles with 
the steam of that boiler before going оп to the super 
heaters. Figs. 41 to 44, on Plate XLVII, illustrate 
the water screens. Figs. 41 and 43 show how the 
tubes slope down towards the centre, but are disposed 
some distance above the furnace refractory bottom. 
Fig. 42 shows the bends of the water-screen tubes, 
and the bottom being laid. Fig. 44 shows the steam 
drum of one screen boiler. The lagged outside 
tubes closing the circuit, and the mud drum, оп 006 
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Fic. 48. WATER Screen Unit SAFETY 


of the boilers, тау be seen іп Fig. 60, on page 512. 
The height from centre of water-screen mud drums 
to centre of the water-screen steam drums is 
15 ft. 6 in., while the total height of the boiler 
from the water-screen mud drum to the outer 
main boiler steam drum is 62 ft. 9 in. 

The water-screen boilers are fed from the econo- 
misers, the inlet being to the upper drum. Each 
upper drum supplies its steam through a non-return 
valve to the main boiler drum. Тһе water-screen 
safety valves are set on each drum to blow off at 
440 and 445 lb. Опе of the safety valve fittings is 
shown in Fig. 48, above, while Fig. 49 illustrates 
the Copes regulator controlling the feed. "There are 
three of these to each boiler; as described above, 
one is fitted to the main boiler, and one, at each 
side, on the water-screen boilers. 

The water-screens are primarily intended to 
prevent slagging, but they absorb something like 
35,000 B.Th.U. per square foot per hour, so that 
their heating surface is very effective. Тһе Detroit 
Edison Company considers it advisable that any 
such furnace cooling system should be independent 
of the main boiler. If а screen tube fails, with 
the system adopted, no harm comes to the main 
boiler. We understand that no trouble is ex- 
perienced with the water-screen, or with slagging, 
either on the screen tubes, or on the refractories 
lining the sloping bottom of the furnace. This is 
said to be normal; provided the carbon in the ash 
18 kept down it is friable and easily handled. Тһе 
water screens form а very effective protection for 
the furnace bottom, and by the absorption of so 
much heat reduce the combustion chamber tempera- 
ture. This makes for conditions favourable to in- 
creased life of the refractories, and also to operation 
with less excess air. 

The furnace, rectangular in plan, measures 23 ft. 
by 34 ft. inside. Its volume amounts to 25,140 cub. 
ft. so that the steam-raising surface runs to 1-16 sq. 
ft. per cub. ft. of furnace volume. With a steam 
output of 360,000 Ib. per hour, which is within the 
capacity of these boilers with the coal used, having 
а calorific value of 13,200 B. Th. U. per Ib. (dry), the 
output amounts to 1-43 Ib. per cubic foot of furnace 
volume. Тһе furnace and boiler are encased in 
refractory and brick linings, held in place by 
structural steel work and plating. The furnace walls 
are air cooled. This subject is dealt with in greater 
detail below. 

The arrangement of baffles among the tubes 
of the main boilers will be noted in Fig. 39. 
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The superheaters, it will be seen, are fitted 
between passes. The two work in parallel. They 
have tubes 2 in. in dia. outside. The ratio 
of superheater to steam surface works out as 
0.208:1, a much higher proportion than usual. 
The superheaters on the first boilers put in were 
of the single-pass type, with ferrules inserted to 
obtain satisfactory distribution. The later super- 
heaters have been of the three-pass type. Each 
superheater delivery header is fitted with a non- 
return valve. The two superheater headers of each 
boiler are, moreover, coupled by 6-in. by-pass, so 
that should either non-return valve stick close 
the by-pass will allow sufficient steam to flow 
through the heater and out by way of the other 
header connection, to prevent damage. This makes 
it possible to work with a smaller pressure drop in 
the superheater than is often found necessary. 

Although we described in our last article the 
system of control for the delivery of pulverised 
fuel to the bunkers in the upper part of the boiler 
house, we gave then no information regarding the 
fuel supply piping lay-out. We will therefore 
briefly refer to this now, by way of preface to the 
feeding of the coal to the boilers. The covered 
bridge carrying the four 8-in. fuel pipes from the coal 
preparation house to the boiler house, enters the 
latter in the centre of the length of the building. 
There are thus three rows of three boilers each, on 
the one hand, and there will ultimately be three 
similar rows on the other, though at the present 
time there are but five boilers on this side, 
including those required for the sixth main unit 
now in course of installation. All four lines of 
pipe are led across the building, and two are 
branched off to one side, and the other two to 
the other. At each of these main turn-outs there 
are two-way valves. The branches are led down 
the aisles to the last bunker in each case, but at 
the intermediate bunkers in the two inside aisles 
there are further secondary branches so arranged 
that each pipe can supply the boilers on cach side 
of the aisle. These branches are taken off from 
three-way valve fittings. Mention has already 
been made of the remote and automatic control of 
the valves for these branch pipes, and we need not 
revert to this subject. 

Each boiler is provided with two pulverised coal 
bunkers of, together, 150 tons capacity, vented 
by pipes carried above the roof. These bins are 
constructed of steel plate, welded or riveted with 
flush counter-sunk rivets. Each terminates below in 


Fic. 49. Cores FEED REGULATOR. 


four hoppers. Each hopper is fitted underneath 
with a gate valve and two Lopulco feeders, driven 
by variable speed 2 h.p. direct-current motors. The 
range of speed can be varied between 300 to 1,200 
r.p.m., by means of 70-point controllers. The drive 
is so arranged that either feeder can be cut out 
without affecting the other. This arrangement 
is merely a convenient compromise between having 
a motor for each feeder and one for each bank of 
eight burners. 

Each boiler is fired by sixteen fishtail burners 
(eight a side, set at 2 ft. 4 in. centres), details 
of these being given in Figs. 50 to 54. The 
burners themselves have been the subject of а 
good deal of experiment, the type illustrated 
in Figs. 53 and 54 being one of the latest 
arrived at after numerous modifications. Each 
burner consists essentially of a casting joined 
to the 5-in. fuel supply pipe. In the latest design, 
Figs. 53 to 54, the 5-in. circular junction with the 
pipe changes first of all into a flat-shaped orifice, 
24 in. wide by 14 in. In the taper length there are 
cast а number of diverging ribs, which spread the 
coal out over the 24-in. mouth. The remainder 
of the burner, about 16 in. long, consists of a 
parallel length measuring 24 in. by 5 in. inside, 
but the mouth proper is obstructed, as will be seen 
in Fig. 54, by а series of six hollow ribs, which 
break the discharge opening up into seven parts. 
The whole burner is surrounded by a casing, into 
which it fits sideways fairly snugly, but leaving room 
at the back and front for small dampers. Тһе fuel 
is carried into the burner and furnace by primary 
air supplied to the feeders on the bottom of the coal 
bunkers. This air is heated, being drawn from 
between the refractory lining and the casing of the 
main boiler. Further air is supplied to the burner 
casing through a 10}-in. by 8}-in. opening provided 
with a damper. This air, supplied by a separate 
fan, passes down outside the burner casting till 
it reaches the lower end, where wings on the 
casting deflect it into the hollow ribs referred 
to above. The fuel stream is thus broken up 
by a number of streams of additional primary 
air. This air is also heated by being drawn by 
the fans through the hollow brick walls of the 
furnace. The conditions under which the burners 
have been run have included a variety of air supply 
pressures. In the original installation plain burners 
of the type illustrated in Figs. 51 and 52 were 
worked with induced draught, t.e., the additional 
air was drawn in round the burner, instead of being 
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supplied under pressure. Тһе latter system appears 
to be giving the best results, though finality may 
not have been reached yet. The manner in which the 
burners are arranged in their setting when using 
forced draught is shown in Fig. 50. By mixing the 
air and fuel at high velocity more turbulence and 
more thorough mixture is secured than with the 
induced draught burner. Combustion is more 
complete and less carbon is carried over in the ash. 
The experimental work carried out has included a 
variety of adjustments of the side wings and ribs, 
in order to secure the best effect in the way of 
splitting up the fuel stream by the extra air. While 
satisfactory results and improvements have been 
secured, no final decision as to the best conditions 
had been reached. | 

Figs. 55 to 57 show the fuel feeders, and the arrange- 
ment of the motors and fans. As already noted, the 
feeders are driven in pairs by 2-h.p. motors. Each 
set of eight feeders is supplied with air by one blower 
driven by a 30-h.p. motor, and of a capacity each 
of 6,500 cub. ft. per minute under a static pressure 
of 15 in. of water. The feeders, fan and piping are 
shown in Fig. 59, on page 512. Figs. 61 and 62, 
show typical views in the boiler house aisles, 
and clearly indicate the feeder pipes leading to the 
burners. 

Тһе furnace walls, as previously stated, are not 
water cooled, but are arranged with air ducts. As 
just mentioned, the primary air for the burners is 
heated by being drawn through some of these 
ducts in the upper part of the boiler setting. 
Secondary air is likewise heated by being drawn by 
induced draught through ducts between the inner 
refractory lining and outer casing, and admitted 
to the furnace through openings in the walls. A 
number of arrangements have been tried for this 
supply of secondary air. Some of the openings 
are to be seen in the views reproduced in Figs. 45 
and 46. The number of such openings per burner 
is about 168, or something like 6:8 sq. ft. of opening 
per burner. Fig. 46, and also Fig. 47, giving a view 
taken looking vertically upwards inside a furnace, 
show the burner mouths, and Liptak arches. 

The air drawn into the ducts between the casing 
and refractory lining of the furnace enters through 
openings in the end walls of the boilers, and 
passes round to the sides. With the forced draught 
burners, some of the ducts are partitioned off to 
heat the air for this purpose, the supply being 
forced in by a motor-driven fan on the ground floor. 
The burners obtain from 12 to 28 per cent. of the 
air needed for combustion with the fuel fed in. The 
rest of the air is supplied as described above. 
Combustion is not perfect, but is good; while the 
output is much above the normal rating. Less 
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trouble with refractories has been experienced than 
was anticipated with the use of pulverised fuel. 
The burners are easily lit by means of а lighted 
rag torch soaked in oil. 

Тһе burners are веб in two arches and at right 
angles to the row, and the flames strike downwards 
on to the water-screens, which thus absorb a good 
deal of the radiant heat. On account of the 
presence of these small boilers, in place of plain 
refractory surfaces, it is considered that the radiant 
heat available in the main boiler passes is possibly 
somewhat reduced. It is for this reason that the 
superheater surface has been provided on a rather 
more liberal scale than usual. It will be noticed 
that the furnace flame and gases pass from the 
combustion chamber up to the central drum, 
then down on each side among the superheater 
tubes, up towards the top outside drum, then 
down towards the bottom drum and up outside 
the tubes through & duct to central economisers 
placed over the boiler on the bunker floor level, 
78 ft. above ground level. 

Returning now to the lower portion of the boiler 
plant, at the base of the V formed by the water- 
screens, the furnace bottom is closed by four sets of 
double sliding ash-gates, each pair covering an 
opening 6 ft. біп. by 3 ft. 6 ш., and separated by 
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low walls with faces sloping steeply towards Ше 
openings. 

The ash-gates are worked by compressed-air 
cylinders, 9 in. in diameter and of 3 ft. 8 in. 
stroke, and on withdrawal one on each side of the 
boiler, allow the ashes to drop into a chute, the 
bottom of which is formed by a V-shaped trough 
set on a slope of + in. to the foot down Ше length 
of the building. Each trough passes under а row of 
several boilers, and terminates at the far end of the 
building in a sump. The ashes from the furnaces 
are sluiced down the trough and delivered to the 
sump, whence they are pumped out and delivered 
by pipe-line to a lagoon which is being gradually 
filled in by this means. 

The area which is available for this purpose 
is so considerable that future conditions give 
rise to no anxiety on this score. The ash-sluicing 
pumps are single-stage centrifugals delivering 2,000 
gallons per minute against a 70-ft. bead. They 
are direct driven by 60-h.p. alternating-current 
motors running at 1,200 r.p.m. The ash-gate 
operating cylinders, and sluicing trough, will be 
seen in Fig. 60, on page 512, as well as in the 
drawings, Figs. 39 and 40, while the sluicing pumps 
are shown in Fig. 58. 

(To be continued.) 
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THE EFFECT OF RECENT CHANGES 
ON THE CONDITIONS OF CARRIAGE 
BY RAIL. 


By J. W. PARKER, A. M. Inst. T. 


Tux legal contract of carriage entered into when 
goods are placed on rail is seldom considered until the 
question of a claim, stoppage in transit, or some such 
unusual happening occurs. The effect of some par- 
ticular regulation is then ascertained too late to be 
of any practical avail to the rail user. 

The rules governing the relations of railways and 
traders, во far as the transit of merchandise is con- 
cerned, have not been altogether satisfactory. Indeed, 
the haphazard manner in which the conditions of 
carriage have grown up is itself sufficient to prevent 
universal agreement. Some of the clauses were mere 
statements of the common law, others were the result 
of general Acts or special pieces of legislation, whilst | 


others came to be adopted through accumulated experi- 
ence in the carrying of goods. 

The passing of the Railways Act of 1921 gave an 
opportunity for thoroughly overhauling the conditions 
and placing them upon a satisfactory basis. То enable 
this to be done, the railway companies were required 
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upon being sanctioned by the Tribunal became appli- 
cable without change to all railways. Their most 
important characteristic lies in their being, in the words 
of Section 43 (2) of the Railways Act, “ deemed to be 
reasonable." The question of reasonable regulations 
has always been а source of great difficulty and has 
caused probably more legal disputes than any other 
single point. The fact of such a source of trouble having 
been laid by the heels is a matter for congratulation, 
although the benefits may not be fully realised for the 
time Теш: Апофћег noteworthy feature of the 
standard terms and conditions is that they are enforce- 
able without any written or signed contract; in other 
words, the usual form of consignment note can be 
dispensed with. Previously, large firms were able to 
avoid the consequence of some of the carriage rules by 
using their own consignment notes for traffic forwarded 
at company's risk. Now any kind of note may be 
used so long as the necessary descriptive particulars 
of the goods are inserted. 

The revised conditions are drawn up separately for 
goods at company's risk, owners' risk, damageable 
goods not properly protected by packing, coal, &c. 
At the same time, the right to enter into а special 
contract is retained in certain instances. As might 
be expected, the full text ef the regulations provides a 
complete guide to the trader desirous of knowing his 
precise legal position in respect of any transaction 
with the railways. 

The first rule is designed to bring up to date the 
provisions of the Railways Clauses Act, 1845, and goes 
so far as giving full details of nature, weight, number 
of parcels, and other particulars necessary for rail- 
charging purposes. The same regulation makes it 
compulsory for the railways to sign a form, prepared 
by the trader, acknowledging receipt of the goods, but 
such a form will not be taken ав evidence of weight ог 
other condition. 


Private siding owners are concerned with the second 
regulation, which deals with the labelling of wagons 
and sets out the details to be given upon every label. 
The greatest amount of interest naturally centres in 
the railways’ liability for goods during transit. Under 
the discarded rules the trader had, in theory if not 
always in practice, the onus of proving negligence 
against the carriers. The new rule, it is interesting 
to observe, entirely reverses this necessity by admitting 
liability in all cases unless the railways can prove the 
loss or damage to have been due to one of the excepted 
risks, For the most part, these excepted risks remain 
as before and come under the headings of Act of God, 
King’s enemies, restraint of princes, actions of 


to draw up fresh rules and submit them to the Railway | Government departments, traders’ act, and inherent 


Rates Tribunal for examination and ultimate approval. 
Procedure before the Tribunal allowed of the whole of 
the conditions being freely discussed between railways 
and traders. In practice, however, the two parties 
considered the conditions, and in most instances the 

were able to reach complete agreement, thus avoiding 
the necessity of the Tribunal imposing its will upon 
both sides. The new rules are therefore as much the 
responsibility of the traders as the railways, a state of 
things which indicates the comparatively harmonious 
relations of railways and rail users. Under the old 
order conveyance conditions were not necessarily the 
same on all lines, but the new or “ standard " terms 


vice. One new exception, however, must be noted, 
and that is a “casualty.” This is described as an 
accident which could not have been foreseen by the 
exercise of all reasonable care and foresight. It 
includes both an explosion and a fire. The important 
point of this exception is that it is a modification of the 
railways’ common carriers’ liabilities, and was con- 
ceded owing to the companies having undertaken 
more than their strict liabilities in respect of the previous 
regulation. 

The rule as to the time limit for lodging claims for 
loss or damage has always given trouble in trading 
circles, but no redress had been possible before. The 
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opportunity afforded by the Tribunal's examination, 
however, led to the traders making a formidable case 
for extending the old limit. The fact of claims having 
to be made in writing within three days disqualified 
many otherwise sound demands, and the rule was 
naturally considered unfair. Тһе proposed extension 
was resisted by the railways, but they were not 
completely successful. Although the Tribunal decided 
that notice of damage, &c., must be made within 
three days, they allowed the claim iteelf to be put 
forward within seven days, whilst in the case of non- 
delivery fourteen days was extended to twenty-eight. 
Moreover, where the Tribunal could be satisfied that it 
was not possible to make the claim within these extended 
limite, the demand could not be denied on the grounds 
of its being out of date. In the event of goods being 
left on hand with the railways or not removed from 
their premises, the position is now regularised and а 
course of action laid down for all circumstances. 

The railways' right of lien has been very considerably 
extended by the standard terms. Prior to 1928 the 
companies had nothing more than а particular Меп in 
the ordinary way. They could not detain other goods 
as а means of дер payment upon one consignment 
unlees they had sec a general lien by agreement. 
To-day the rules give them a general lien as a matter of 
right. А point like m is apt to have far-reaching 
consequences, as it places а e де of power in 
the railways' handa ава 

Under the old arrangements no mention of warranty 
arose, but now all goods are warranted by the trader 
to be fit for warehousing or transit in the condition in 
which they are handed to the railways, unless a written 
declaration to the contrary is furnished when the goods 
are tendered for conveyance. 

One of the best features of the revised regulations 
is that they have been drawn up in clear terms, and 
thus lend themselves to a degree of understanding 
scarcely possible under the old rules which were 
abolished at the end of last year. 


ILLUMINATION AND FINE WORK. 


IT is common experience that both the amount and 
the accuracy of work will suffer if it is done with inade- 
quate lighting, but little precise information is available 
to define what lighting is adequate for particular 

игровев. At the request of the Home Office, the 
Tllumination Research Committee of the Department 
of Scientific and Industria] Research undertook in 
collaboration with the Industrial Fatigue Research 
Board, to make some investigation into this matter 
во far as concerned fine work, which in the first 
instance was taken to be represented by the hand. 
setting of small (7-point) type. In a preliminary 
report Mr. H. C. Weston, and Mr. A. K. Taylor 
presented an account of a few careful observations 
made with a view to determining the optimum amount 
of light on the working plane. These observations, 
so far as they went, showed that output tends to 
increase and errors to fall off as the amount of 
illumination is increased up to about 20 ft. candles, 
at which figure the result is much the same as with 
daylight. Such illumination is not usual in printing 
of. , and the investigation, moreover, gave no 
information about any effect to be produced by varying 
the distribution of light, or in other words, the method 
of illumination. Accordingly, further investigations 
have now been made to determine whether any appre- 
ciable difference could be found in the result of different 
methods of illumination, the actual amount being kept 
constant in each case at about 10 ft. candles. The 
results of this enquiry have now been published in а 
report by thg same observers*. | | 

The previous investigation was made entirely with 
direct general lighting by gas-filled lamps, which were 
half frosted, and so fixed as to avoid any direct glare. 
Presumably, though it is not so stated, similar arrange- 
ments were adopted in the observations of the effects 
of direct lighting made in the present investigation. 
In addition, semi-indirect lighting was tried both by 
itself and in combination with local direct light, by 
which about half the illumination was provided, for 
which purpose the local lights were somewhat under- 
run, and the colour of the light was a little more red 
than usual. A fourth test was made with indirect 
lighting by totally-enclosed lamps, the upper reflector 
of which was made of pale blue glass. The last two 
t seemed to be found more restful or softer than 
the other methods of lighting, though, as a fact, the 
actual amount of illumination was the same. Some 
further investigation is thought desirable as to whether 
a coloured light is more comfortable for dealing 
with type than a white light. A preliminary ехрегі- 
ment was also made with a type of fitting giving 
complete protection against glare, but providing the 
light locally. 


Taken as а whole, the experiments seem to show 


* Н.М. Stationery Office, 4d. net. 


definitely that local lighting is inferior to any of the 
other systems, yielding a less output and more errors. 
As between the other methods no great differences 
seem to appear between direct and semi-indirect 
lighting, but semi-indirect combined with local lighting 
is somewhat inferior to either, and the indirect lighting 
is worse still, though less so if fitted with the tinted 
glass reflector. As the Report itself remarks, the 
number of subjects, which in these investigations was 
six, and in the previous investigations was only two, 
is not sufficient to justify any final conclusion, and it 
must be observed that the period of each test, which 
extended only over two days, seems hardly sufficient 
for even these workers to have accommodated them- 
selves to changes in the methods of the lighting. The 
results, moreover, seem hardly to justify the conclusion 
drawn by the Board and Committee as to the advantage 
of combining semi-indirect with local lighting. It 
seems clear, however, that in any case а considerable 
amount of general illumination is necessary for the 
best results, apparently so as to avoid too sharp 
contrasts. The results seem to be sufficiently uniform 
to justify the belief that observations on a larger 
scale, in which, perhaps, the amount of illumination 
might be varied as well as the method, may lead to 
positive results. 


GEARED DIESEL AND DIESEL- 
ELECTRIC LOCOMOTIVE TRIALS. 


SowE information regarding a geared Diesel loco- 
motive of the 4-8-2 type, which was built by the 
Firma Hohenzollern А.-С. of Dusseldorf, for use 
in Russia, was given in the Zeitschrift des Vereines 
Deutscher Ingenieure* last year by Dipl.-Ing. N. 
Dobrowolski. 

The Diesel engine used is of the six-cylinder reversible 
type, and has a maximum output of 1,100 h.p. аф 400 
r.p.m. Тһе constant output is 800 h.p. at 300 r.p.m. 
The radiator is of the fin-tube type, and is divided 
into three sections, two of which are at the sides of the 


Тће line selected for the run was from Moscow to Baku 
and back, & distance of over 3,100 miles (5,000 km.). 
At the same time a Diesel-electric locomotive of 
the same power was subjected to the same trial, 
in order to compare the performances of the two 
types*. 

The locomotives started from Moscow on July 6 
and 7, 1927, respectively, arrived at Baku on July 14 
and 15, st on the return journey from Baku 
on July 17, and reached their destination at Moscow 
on July 24. Тһе distance covered by the Diesel-elec- 
tric locomotive was 3,200 miles (5,146 km.), and by the 
geared Diesel locomotive 3,260 miles (5,238 km.). 
Тһе stops made at Kursk, Charkoff, Rostoff and 
Derbent Junctions, were for traffic purposes, for taking 
in fresh fuel, and to allow one locomotive to wait for 
the other, so that the dynamometer car could be 
changed over from one train to the other. A 
stoppage was made at Mineralnie Wody, due to the fact 
that trial runs were made with suburban trains to 
Kislowodsk. The stoppage at Baku was for the 
purpose of recharging the train tank cars. Both loco- 
motives arrived at Baku in good condition, and required 
no repairs. 

The time taken on the outward trip was longer 
than on the homeward trip, notwithstanding the fact 
that the load was increased during the latter journey. 
This was due to the fact that on the outward trip, the 
locomotives were run at а time interval of 12 hours, 
and the changing over of the dynamometer car caused 
considerable delays. On the homeward trip the time 
interval was only two hours, and the stops at the junc- 
tions were reduced to a minimum. Тһе train weights 
and speeds are given in the accompanying table. 'The 
tests show that the net Joads hauled by the geared 
Diesel locomotive were about 5 per cent. in excess 
of those hauled by the Diesel.electric locomotive; 
the gross performance being 5,530,000 and 5,170,000 
ton-km. respectively. The fuel consumption calcu- 
lated per 10,000 ton-kg., was found to be about 
10 per cent. less for the geared Diesel type of 


RESULT OF TRIAIS OF SIMILAR TRAIN JOURNEYS, Moscow—BAKU—Moscow, WITH A DIESEL-ELECTBRIC 


LocoMoTIvE (Г), AND А GEARED DIESEL LocoMoTIvE (II). 


JULY 6 то 24, 1927. 


Fuel Con- Mean Speed 
Performance | Total Fuel 
Sections. Distances Weight of | 10,000 | Consumption | #90РН0п running including 
train tons. ton/km in kg 060 + вресд, Km. halts, Km. 
: 2 10, tons. per hour. per hour. 
I. II. I. | II. I. II. I. II. I. II. I. II. 
—— Km. | T. T. | 10,000 T/km. | Kg. | Kg. | Kg. | Kg. |Em/h.|Em/h.| Km/h.| Km/h. 
Moscow-K ursk 538 772 785 | 41:3 | 419 | 2,259 | 2,054 | 54:6 | 48°9 | 29:6 | 806 | 146 | 182 
Kursk-Charkoff .. 245 713 | 774 | 17:5 | 185 995 | 802 | 568 | 438 | 280 | 300 | 197 | 200 
Charkoff-Rostoff .. 524 988 | 863 | 50-0 | 44'4 | 1,920 | 1,649 | 37:7 | 371 | 25'2 | 800 | 184 | 202 
Rostoff-Prochladnaja та 592 940 883 | 546 | 513 | 2,862 | 2,208 | 422 | 420 | 30:0 | 304 | 159 4 
Prochladnaja-Gudermes* “ 181/227 925 | 913 | 161 | 207 407 | 821 | 284 | 39:6 | 38:0 | 281 | 234 4 
Gudermes-Derbent M 258 916 | 1,005 | 23:2 | 25:5 873 | 889 | 877 | 848 | 351 | 281 | 141 | 207 
Derbent-Baku 245 994 |1,014 | 24:4 | 24:9 | 1,160 | 1,006 | 47:5 | 42:7 | 295 | 288 | 19-5 | 219 
ver. | aver 
Moscow-Baku 2573/2019 7 871 228.0 |2272 | 9,976 | 9,484 | 43:8 | 41-5 | 290 | 29:7 | 168 | 200 
As above, but excluding the aver. | aver 

section  Prochladnaja- 

Gudermes us чи 2,392 886 | 863 2119 | 2064 | 9,569 | 8,663 | 452 | 42°9 | 289 | 300 | 165 | 201 
Baku-Derbent 245 1,160 | 1,334 | 284 | 32°7 | 1,005 989 | 372 | 30-2 | 21:5 | 981 | 203 | 229 
Derbent-Gudermes 4 253 200 | 1,834 | 30:4 | 33-8 | 1,052 1,139 347 | 38:7 | 295 | 271 | 164 | 21:9 
Gudermes-Prochladnaja* . . 181/227 1,190 | 1,834 | 21:6 | 30:3 724 | 1,251 | 33:5 | 41:3 | 310 | 198 | 203 | 158 
Prochladnaja—Rostoff 592 1,200 | 1,310 | 698 | 76-2 | 2,424 | 2,177 | 34-7 | 28:7 | 28:3 | 282 | 175 | 180 
Rostoff-Charkoff .. 524 1,075 |1,180 | 55:2 | 60:7 | 2,363 | 2,369 | 42:9 | 39-0 | 34-7 | 26:1 |215 | 195 
Charkoff-K ursk 245 1,075 | 1,180 | 26:4 | 289 949 972 | 869 | 33:6 | 342 | 29-8 | 298 | 293 
Kursk-Moscow 533 1,075 | 1,180 | 573 | 629 | 2,254 | 2,216 | 392 | 35-2 | 300 | 306 | 18:6 | 184 

aver. aver. 
Baku-Moscow Ер 2578/2619 | 1,112 | 1,245 | 289:1 | 3255 |10,821 |11,113 | 378 | 341 | 206 | 974 | 194 | 179 
As above, but excluding the ауег. | aver. 
section Gudermes- 
Prochladnaja +% 2,892 1,116 | 1,232 | 267:0 |204-7 |10,097 | 9,862 | 378 | 33:5 | 29-5 | 283 | 193 | 182 
* 181 km. Ма Mozdok (Locomotive No.1) 227 Кт. ма Beslan (Locomotive No. 2). 
locomotive. А separate radiator is provided for cooling | locomotive than for the Diesel- electric locomotive. 


the oil, and is placed in front of the water radiator, so 
that it is exposed to the coldest air. Ап electrically- 
driven auxiliary pump enables the circulation to be 
maintained to the pistons after the engine has been 
shut down, во ав to prevent any carbonisation of the 
oil, which might otherwise occur. 

Тће clutch is of the magnetic type and, it is stated, 
that its employment renders starting smooth and easy. 
Speed regulation is obtained by а three-speed gear box, 
which is also fitted with magnetic clutches. These 
clutches were made by the Magnet-Werk G.m.b.H., of 
Eisenach, while the gearing was supplied by Friederich 
Krupp, of Essen. 

The locomotive arrived at Moscow on March 5, 1927, 
and was at first put into service, hauling goods trains 
on the Moscow and Kursk Railway. Here it operated 
for four months, after which a long distance trial with 
an ordinary goods train was decided upon to test 
the reliability of the locomotive on continuous duty. 


ә Z.V.d.I., vol. lxxi, pages 873 and 959 (1927). 


Тһе run from Prochladnaja to Gudermes may 
eliminated as the locomotives travelled over different 
routes between these stations. Тһе performance and 
fuel consumption for practically similar duty were 
thus 5,020,000 ton-km. and 18,525 kg. of naphtha 
fuel oil, or 36-8 kg. per 10,000 ton-km. for the geared 
Diesel locomotive, and 4,800,000 ton-km. and 19,665 
kg. naphtha fuel oil or 41 kg. per 10,000 ton-km. for 
the Diesel-electric locomotive. А 

The average speeds over the journey, omitting again 
the runs from Prochladnaja to Gudermes, were 86 
follows: 18-14 miles (20-2 km.) per hour for the 
Diesel-electric, and 18-07 miles (20-1 km.) per hour, 
for the geared Diesel locomotive. Тһе speeds were 
therefore practically the same. The results show that 
at the same average speed the weight hauled by the 
geared Diesel locomotive was about 5 per cent. more 
and its fuel consumption about 10 per cent. less than 
that of the Diesel-electric locomotive. 


EZ. F. d. I., vol. lxxii, page 90 (1928). 
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LISTPROOF BOAT DAVITS. 


Іт is а fact, so well known as scarcely to need | 
comment, that the difficulties of saving Ше at sea by | 


resorting to tho ship's boats are greatly increased 
when the foundering vessel, as happens in most cases, 
hasa list. The lower side is generally not so dangerous 
to get the boats away from as the higher side, since, 
on the former, the davits overhang and the distance 
between the boat and the ship's side increases with the 
lowering of the boat. When launching from the higher 
side, on the contrary, this distance decreases, and а 
difficult situation is rendered worse by the greater length 
of the falls necessitated, which permit freer movement of 
the boat against the hull of the vessel under the influence 
of wind or sea. If the lower side is put out of action 
by its being to windward with a heavy sea running, the 
higher side, with its greatly increased risks, must be 
used, and an attempt to minimise these risks by an 


ingenious apparatus, the basic principle underlying } 


which is that of lowering the davits themselves over- 
board, has recently been made. This apparatus, the 
Invention of Mr. A. Vreugdenhil, Zeeweg 346, Velsen, 
Holland, is fitted to the motor ships Kota Radja and, 
Kota Inten, of the Rotterdam Lloyd Royal Mail Line, 
and the installation is illustrated in the accompanying 


Figs. 1 to 4. 


From what has already been said, and from even a 
cursory inspection of Fig. 1, it will be realised that, when 
the davits are lowered over the side, the boat is kept at a 
constant distance from the ship, and the falls remain 
very short. Both davits are coupled rigidly together, 
so that the structure may be lowered as a whole, though 
it must be understood that the boat remains freely sus- 
pended and ready to take the water, that is, if it is not 
carried in any sort of cradle. If the davits are lowered 
well down the side, the list, up to a degree approaching 
that at which the stability of the ship would vanish, 
is neutralised, as the overhang of the boat is unchanged. 
For this reason the name Listproof davit has been given 
to the apparatus. The davit proper, i. e., the portion 
from which the boat is suspended, consists of two 
frames of steel of a somewhat harp-like contour, 
coupled together by a lattice girder of triangular cross 
section, and carried on inclined supports. The over- 
hanging ends of the frames are furnished with pulleys 
over which the wire ropes, which replace the falls of an 
ordinary davit, pass. The lower end of the frame is 
turned up like the runner of a sledge, and for the same 
reason, since this part has to slide down the ways of the 
incline and the side of the ship. The details of the 
davit frame as a whole can be readily made out from 
Figs. 1, 3 and 4, but it may be mentioned that the 
three rectangular frames on the cross girder, visible in 
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Fido. 3. Boat Stowep Амр Davits on LauxscHuiNG Ways. 


Fig. 4. Davrrs LOWERED OVER SIDE ОҒ SHIP. 


the last two figures, are intended to serve as handrails 
when boarding the boat, the girder being formed as a 
gangway between them. 

The launching way structure is clearly shown in 
Figs. | and 3, but it must be pointed out that the main 
post, shown vertical in Fig. 1, is, in practice, inclined 
towards the centre line of the vessel, as clearly shown 
in Fig. 3. This post is hollow and contains, as will be 
seen in Figs. 1 and 2, a pulley system and balance weight 
which is connected through a spring shock-absorbing 
device to the davit. The weight of the empty boat, 
davits, and connecting girder, is balanced by the weights 
in the main posts, and the length of the rope in the 
system determines the distance overboard to which the 
davits may be lowered. This is capable of regulation 
by a stop in the post which may be placed in any one of 
four holes, and prevents the rising of the weighted 
pulley beyond the level selected. This stop and holes 
are clearly visible in the left-hand post in Fig. 3. The 


boat, of course, is not connected in any way with this 
balancing and lowering system, but is suspended by а 
pair of wire ropes, which pass over two pulleys on each 
davit, and are thence led over two pulleys on each post 
to a geared hand winch situated on the deck between the 
posts, and shown in Figs. 2 and 3. 

When stowed, the boat rests on chocks carried on the 
ends of levers which are kept in a vertical position by a 
pair of diagonal rods connected to a releasing device on 
deck. This arrangement will be clear from Fig. 2. 
Each chock is also stayed by a wire with a tension 
spring connected to the launching-way frame. The 
operation of launching is as follows: The boat having 
been prepared by casting off the covers, the crew take 
their places from the gangway on the cross girder. 
The man at the winch then pulls a lever which releases 
the diagonal stays of the chocks. These then fall 
outward under the tension of the spring stays, and fold 
down to the deck, as shown in Fig. 2. The winch is, 
at the same time, permitted to run under the weight of 
the loaded boat, and the davits slide down the launching 
way and over the side of the ship, as shown in Fig. 1. 
The speed of the descent is regulated by a hand-brake 
on the winch, the boat continuing to descend, if neces- 
sary, until it reaches the water, after the davits have 
been brought up by the balance weight gear. As will 
be seen in Fig. 4, there are no ways or guides on the 
ship’s side, but there is hardly likely to be any serious 
fore and aft movement. The davits, as fitted to the 
motor ships referred to, are to some extent experimental, 
and are fitted, in consequence, with hand-operated 
winches only. With a complete boat installation on a 
large vessel, electric winches might be fitted, controlled 
by a push-button device from the boat itself. 


RAILHEAD STORAGE AND DisTRIBUTION.—The modern 
railway company is no longer merely a general carrier 
of merchandise from point to point. A variety of 
facilities, incidental to transport іп Из broader sense, 
have become necessary in order to meet the require- 
ments of present-day conditions. An illustrated book- 
let, entitled “ Railhead Storage and Distribution,” 
issued recently by the London, Midland and Scottish 
Railway Company, contains many interesting particulars 
regarding the warehouse and delivery service of the 
company. It is stated, for instance, that the L.M and 8. 
Railway owns 350 warehouses, representing 10 million 
square feet of space, and that this company is the largest 
owner of warehouses and storage yards in the United 
Kingdom. ‘These premises are all rail-connected, and, 
apart from being used for the storage of merchandise, 
are also employed as show rooms and offices. Some 
typical examples of the cost of warehouse and wharfage 
facilities are given. The booklet may be obtained from 
agents or district goods esos of the railway, or 
from the Chief Goods Manager, Euston, London, N.W.1. 
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THE REVOLUTION IN PHYSICS. 
~ Tue nineteenth Kelvin lecture was delivered 
before the Institution of Electrical Engineers, 
on Thursday, April 19, by Sir Oliver Lodge, F.R.S., 
before a very large audience, his subject being 
“ The Revolution in Physics.” This was the second 
time that Sir Oliver has acted as Kelvin lecturer, 
the first being in 1914, when he dealt with “ The 
Electrification of the Atmosphere, Natural and 
Artificial.“ 

At the beginning of the meeting, over which the 
President (Mr. Archibald Page) presided, Ше Fara- 
day Medal for 1928 was presented to Professor J. A. 
Fleming, F. R. S. Dr. Alexander Russell, F. R. S., 
dealt briefly with Professor Fleming's work, remark- 
ing that it was his recognition of the importance of 
the Edison effect that had led to the invention 
of the thermionic valve. He had written some 
twenty scientific treatises and over 100 papers, 
several of which were classics. He had always 
been in the forefront of scientific progress, and his 
genius аз а, research worker had rarely been equalled. 
Ав & teacher he had no rival. 

The President, in making the presentation, said 
that while Faraday's discovery, of which they would 
soon be celebrating the centenary, formed the basis 
of modern heavy electrical engineering, Dr. Fleming's 
inventiveness had made possible recent advances 
in wired and wireless telegraphy and telephony, 
and had opened the way to much closer international 


were, and Einstein himself had shown the physical 
necessity for it, in order to enable the new equations 
to be interpreted. Тһе characteristic constant of 
the modern ether was the constitutional velocity c. 
This was of the same order as the velocity of light, 
and it dominated the present situation. 

In trying to expound some salient features of the 
present position, it might be worth while to make 
a few statements about the ether and the possible 
structure of the electron, and to remind an assembly 
of electrical engineers that electrons were what the 
Institution specially dealt with. They һай had 
these active little creatures harnessed for some time, 
but they had never been allowed to see them, even 
metaphorically. Their nature could only be in- 
ferred from their behaviour, which was tractable, 
obedient and yet energetic. They could readily be 
driven along wires, but they could not be counted, 
and their velocity was unknown. But though, like 
innumerable things in physics, they could not be ex- 
amined by direct observation, the work of Faraday, 
Crookes, J. J. Thomson, Hertz, Lenard, Guthrie, 
Richardson, Planck, Lorentz, Bohr, Sommerfeld, 
and C. T. R. Wilson had enabled us to learn a great 
deal about them by inference. The same applied to 
the ether. 

In the great and remarkable advances and 
brilliant speculations of modern physics, Sir Oliver 
continued, there were eigns of & vast simplification. 
The electromagnetic theory of light marked its 
communication: beginning, while the electrical theory of matter, and 
_ Dr. Fleming, who was enthusiastically received, the consequent recognition o Е matter as а form of 
in returning thanks, remarked that he had received | energy, was another step in the same direction. 
the news of the-award with t surprise. Мапу The analysis of the atom was a third, and it was 
of his hes had been а 1 inus 2. already possible to say that the whole material 
room at the Royal Institution as that in which universe was built up of aggregations of the two 
Faraday had made his discoveries opposite unit electric charges, which themselves 

Th я ops appeared to be unknown structures in the ether of 

e President then called upon Sir Oliver Lodge, | , It was t-simplihcatiot to Ba-able«to 
who began his lecture with the dictum that nine-| L3 des Р М а 
g wi e nine 
teenth я à а қ reduce Ше whole complexity of material existence 
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very of the discontinuous nature of electricity however, that the reductio t- ultimate 
and the isolation of the electron. The twentieth у ) =’ 
5 because these two units could not be fundamental 
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„ | puring everyuupng| ^ n working towards this achievement, too, a 
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certainty, an uncertainty which had always existed | Simed at simplifying the complex, but, іп its present 
— ——— . had Müberto been 
but ite size and shape could no longer be specified eser as simple. For instance, what could be 
with the same certainty as seemed legitimate twenty | more simple than ordinary locomotion—the motion 
yearsago. This uncertainty, moreover, had extended of an atom, a cricket ball, жй flywheel? But 
SUE у и the constitution of the electron it- irn atin 5 5 Е re са 
self, for ödinger had adduced evidence to show | ,. д д » А 
that it was not so much a corpuscle or particle 115 v е риш seemed. m comparatively simp le 
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puscular theory by the quantum, while at the same ͤ Pre of light tho particle and the wave beine 
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waves. The present generation would have to wait Ted rip closely related than would have been 
ac : one solution of ta шеш puzzle. is 5. 2. bns dd m 
e ether of space was also suffering temporaril e eiectron, that 1s, the - 
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if radiation was something shot out in quanta it discovery of the quantum, which affected physics 
might be shot out into а perfectly empty space, and from top to bottom, made discontinuity appear to 
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ion therefore disappeared. He (Sir Oliver) did not | Again to rear i in the theory of wave-dynamics. 
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not yet. ; св made particles 

Kelvin vould. no doubt, have been keenly behave something like waves. It seemed certain 
interested, and also very much perturbed by the that there must be ultimate unification in terms of 
present state of physics, full as it was of hypotheses the ether. Meanwhile, we were living in a transitional 
of a revolutionary character. The mathematical | Period of great complexity in which things had to 
5 аа овара жеге Да а novel and undy- be пън ate bs 5 apparently 
namic , Very different from those used in the lhconsistent, points of view. ck himself, on 
nineteenth n which were so ооа d the occasion of receiving а medal from the Franklin 
dealing with the then known properties of matter. Institute last year, had pointed out that many 
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peratures approaching absolute zero. Mechanical | Ехрепепсе obhged us to recognise that not 
theories had, therefore, to be abandoned. This ud only were the laws of mechanics 8 
What was, or should be, meant by the statement that but that even the basal concept of mechanics, the 
the ether no longer existed. But the arguments for material particle, lost its meaning under the circum- 
an ether of some kind were as valid now as ever they | Stances of sharply-curved motion. Ап electron 
7) e uu LI at 9 70 or in uniform motion in a straight line, had 

; » vol. , page 157 (1914). a shape and a position or speed, which could be 
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stated, but directly it was subject to acceleration, 
with reaction between it and the surrounding ether, 
some kind of wave disturbance resulted. When the 
acceleration was violent, the electron seemed to 
merge into these waves, losing its shape and indivi- 
duality, and exhibiting its energy in some form of 
ether wave, as in the production of X-rays. Under 
conditions of centripetal acceleration, whenever the 
curvature of the particle was excessive, the energy 
of the electron was also conserved, but in a wave and 
not in & corpuscular form. Conversely, while 
corpuscular quanta in sharply-curved paths dis- 
solved into wave forms, radiant energy in empty 
space at high frequencies seemed to concentrate 
into points, which moved like corpuscles and соп- 
stituted quanta of radiation. 

The difficulty in dealing experimentally with the 
subject, at the present stage, was that means did 
not exist for examining radiation in free space. It 
could only be dealt with when it interacted with 
matter. Nevertheless some confirmation of the 
wave structure as part of a flying electron had 
recently been made by Professor G. P. Thomson of 
Aberdeen.* Professor Thomson took a beam of 
cathode rays and analysed it by passing it through a 
very thin film of crystalline matter, so that it was ex- 
posed to something akin to diffraction. The result was 
that, when it was received on a photographic plate, 
there was an impact surrounded by a ring structure, 
which was immediately suggestive of interference, 
that is of waves. The only doubt that might arise 
about the interpretation of this experiment was 
whether the periodic structure thus displayed 
was due to the crystal. The answer, no doubt, was 
that & regular molecular structure could not give an 
interference pattern as the result of the impact of а 
mere particle. Such & pattern could only result 
from the reception of something of the nature of а 
wave or pulse іп a continuous medium. Accord- 
ingly, the experiment was & definite demonstration 
that the theory of de Broglie and Schrödinger, 
which postulated & wave structure as an accom- 
paniment of а rapidly flying electron, was well 
founded. It must also be admitted that details in 
the theory of such wave structures were confirmed 
metrically by the measurements made by Professor 
Thomson, and that there was also as close, or closer, 
an agreement between theory and experiment as 
could be expected. This conferred remarkable 
interest on the paper quoted. 

The theory was quite simple and might be set out 
as follows : First there was Planck’s discontinuity in 
angular momentum :— 


^ being a whole number. When n was large, the 
discontinuity disappeared, but when was small it 
became vital. When necessary, which was not 
often, m had to be interpreted as appreciably greater 
than the rest inertia, mo, in the familiar ratio required 
by Heaviside’s and J. J. Thomson’s theory for an 
electric charge moving through the ether with a 
velocity v. Next there was de Broglie's hypothesis, 
as developed by Schrödinger, that in any electronic 
orbit stability was secured by a whole number of 
wave lengths in its associated, or constituent, wave 
structure, or briefly 

2тт = п. m 
Combining these gave the essence of de Broglies 
theory 
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the ratio of angular to linear momentum being 27 


It thus followed that the linear dimensions of any 
diffraction pattern that the wave could be made to 
exhibit should be directly proportional to the speed 
of the associated or generative electron. Thiss 
could be derived from the drop of potential P, 
through which the electrons had fallen in acquiring 
their momentum, in accordance with the usual 
energy equation. 
1 


gm" = е Р. 


Thus 
БЕК Ж 
E LE дет! 
whence А VP should be constant. 


Proceedings of the Royal Society, vol. oxvii, page 600, 
(1928). 
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Professor С. P. Thomson's experiment consisted 
in sending à beam of electronic projectiles down a 
measured gradient of potential through a small 
aperture, through a crystalline film so thin that 
it only seattered them once, and then on to a pho- 
tographic plate, which received both the central 
impact and the surrounding pattern. This pattern 
sometimes consisted of dots, but was often of rings, 
thus demonstrating the wave-like nature of the 
impinging thing, while the deflection of the pattern 
as a whole by a magnet showed that the wave struc- 
ture was an essential part of the flying electron 
and was not ordinary light. The magnetic deflec- 
tion of a diffraction pattern was an experimental] 
discovery, and the measurement of the size of 
the diffraction rings confirmed the theory and 
strengthened the position of wave mechanics. 

The diameter of the rings was inversely propor- 
tional to the speed of the electrons. In other words, 
the area of the rings was inversely proportional to 
the drop of potential to which the electrons were 
subjected. Furthermore, the absolute value of the 
theoretical constant, namely, 


= 2 
МИР fiem"3* 108 c.g.s. units, 


was found to be in agreement with theory. For 
instance, if P — 25,000 volts, — 83 electrostatic 
units, the value of A was 0:75 x 10-9 cm., which 
was analogous to & very hard X.ray and gave 
а pattern of the same size. For a potential drop 
of 18,000 volts, the rings were about 3 cm. in 
diameter. For 44,000 volts the diameter was about 
2 сш., and for 56,000 volts about 1-8 cm. This 
agreement between theory and observation was 
very satisfactory, but the important difference 
in nature between these nuclear waves and ordi- 
nary X-rays must not be forgotten, one variety 
being amenable to а magnetic field and the other 
unaffected. 

Thus the odd discovery seemed to have been 
made that a particle and a wave were opposite 
cases of something unknown, which when found 
would include both. Corpuscular theory and 
wave theory had always seemed to be in opposition, 
but now it had been found that a corpuscle in 
accelerated motion had a wave structure associated 
with it, while certain kinds of wave had a particle 
embedded in them. The full theory of radiation 
was bound to throw a light on the matter, and, 
presumably, light quanta, even in an absolute 
vacuum, had а real physical existence. Тһе path 
of these light quanta, however, seemed to be deter- 
mined not only by whence they came, but by where 
they were at the moment and by whither they 
were going. 

This was a difficult conception, and Sir Oliver 
expressed the hope that it might be evaded in the 
purely material world. 'There was in it, however, 
а germ of a possibility of а physical theory of life, 
since live things differed from ordinary mechanism 
in thattheir actions were partly guided by the 
future. Meanwhile, we must be content to try 
and disentangle the relationship between particles 
and waves by unifying their laws. Опе of the 
steps towards that unification was to recognise 
tbat the motion of any given piece of matter 
could not be expressed in terms of that matter 
alone, but that the ether in which it moved must 
also be taken into account. The doctrine of 
relativity might be said to be the discovery of 
the interaction of the ether in all our ordinary 
experiences ; that is of some peculiarity in space 
involving the constitutional velocity c. Every 
motion involved this velocity and the mass, 
momentum and energy of а body depended on it. 
This was the only constant of the ether which had yet 
been determined. Meanwhile, he urged that what 
was denoted by 4лд was in all probability a density 
and had a numerical value of 10% c.g.s. units, 


"E 
while E was analogous to a kinetic elasticity and 


had a numerical value of 10? c.g.s. units. This 
Was a simple working hypothesis to be confirmed 
ог rejected by further discovery. If the ether 
turned out to be a dense substance, stationary 
ав regards locomotion but circulating slowly along 
magnetic lines of force, and everywhere circulating 
vigorously in ап almost infinitely fine-grained 
‘manner, then the hypothesis would be justified. 
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The only experimental method of testing this 
seemed to be to measure the flow along the lines 
of an intensely powerful magnetic field, such as, 
in time, Dr. Kapitza, now working at Cambridge, 
might be able to produce. 

The only quasi-dynamical theory of the ether 
which seemed likely to survive was the perfect 
incompressible fluid in vortex motion, worked at 
both by Kelvin and G. F. Fitzgerald. The problem 
was how a substance which filled all space without 
the least obstruction to the passage of matter could 
transmit transverse vibrations. It was known that 
no ordinary fluid could do this, but the question 
arose whether it was possible in the case of a fluid in 
vortex motion. Investigation showed that, given 
a medium full of minute vortices circulating 
with a speed c, transverse waves akin to light and 
capable of polarisation could be transmitted, 
and that they would travel, according to Kelvin, 
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was not developed owing to difficulties about 
Stability. Though this was no longer fatal, & more 
deep-rooted objection was Clerk Maxwell's demon- 
stration that the transverse disturbances associated 
with the propagation of light were electric in one 
direction, magnetic in the other, and not mechanical 
at all. Electrification and magnetisation. however, 
themselves required explanation, and they must 
be explained in terms of an etheric medium. A 
gyrostatic or rotational medium was, therefore, 
just what was wanted. 

If there was a flow, however, it must be excessively 
small, but it might be possible to observe it in 
an enormously strong field. But, although Dr. 
Kapitza could produce small local fields of enor- 
mous strength, he could not yet extend them over 
the length required to give a chance of detecting, 
by a beam of light, the leisurely etheric crawl along 
the lines of magnetic force. The crawl was small 
because the ether was a substance of an immense 
density, utterly different from the estimates made 
by Kelvin, and probably, as stated, about 108 c.g.s. 
unite. 

If this were granted for the sake of argument, 
whatever we were ignorant about concerning the 
ether we knew the speed of radiation. This was 
only possible owing to the extraordinary properties 
of the ether. It was а definite and universal 
constant in free space, and applied to every wave, 
whether long or short. - If that were not true, the 
error must be left to far-distant posterity to detect 
and substantiate. Ав long as we neglected the 
ether, the velocity c had no meaning, but as soon 
as it was realised that every phenomenon was 
taking place in & universal medium characterised 
by & constitutional velocity c, we need not be 
surprised if that medium took part in everything. 
We could admit as likely that any theory which 
neglected it could only be approximate, and we 
could welcome the discovery that а complete theory 
of physics must somehow involve attention to the 
universal medium in which every action was taking 
place. 

The revolution in physies during the present 
century was such that mathematical speculators 
were soaring into the clouds of tensors and 
matrices, imaginary operators, and any number 
of dimensions of space. They dropped perturbing 
bombs, which were more like seeds than explosives, 
and those that took root flourished exceedingly. 
The bombs of the quantum and relativity were 
already accepted and cultivated, but how to regard 
the Schrédinger waves was still a question. They 
were more revolutionary than the quantum, while 
the latest. Heisenberg and Dirac bombs were still 
under examination, and had yet to prove their 
fertility. Meanwhile wave mechanics represented 
the beginning of a comprehensive theory of the ether, 
which must be contemplated by everyone interested 
in physical reality. 'lhere might be several ways 
of regarding the same essential thing. Electric and 
magnetic explanations could never be ultimate 
so long as they could be resolved into something 
mechanically simpler. А vortex fluid, in which the 
laws of dynamics held in the innermost parts, how- 
ever much they might appear to be departed ош 
in the gross, was about the simplest view of the 
substratum of the physical universe that could be 
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imagined, in spite of the difficulty of treating it 
mathematicaly. It would be time to try to 
imagine something else when that conception had 
been proved finally wanting or irrevocably false. 

А vote of thanks to the lecturer was proposed 
by Dr. W. H. Eccles, F.R.S., and seconded by 
Mr. W. M. Mordey. 


ESTIMATION OF CARBON MONOXIDE 
IN MINES. 


For the detection and estimation of carbon monoxide 
in mine air, particularly during and after fires and 
explosions, the United States Bureau of Mines recom- 
mends, in Circular No. 6057, drawn up by G. S. McCaa 
and J. A. Davis, the iodine-pentoxide detector. The 
apparatus consists of three tubes, two of glass and one 
of nickel, the latter being joined to а rubber bulb, which 
is pressed by hand. Тһе operator, who will be рго- 
vided with а gas mask, takes the apparatus in his hand, 
draws the suspected mine air in through the nickel tube, 
which is charged with activated charcoal, and expels it 
through one of the glass tubes, which is filled with the 
iodine-pentoxide mixture. Any CO present discolours 
the mixture, turning the white granules bluish green, 
violet or brownish-black. This colour is quickly 
compared with the colours of the granules of different 
shades contained in the five compartments of the 
second glass tube, which is mounted parallel to the 
first; thus, the percentage of CO present, 0:1, 0-2,0-3, 
0-5, or 1-0 рег cent., is estimated. The other chemical 
reagents and methods available for this purpose, are 
pyrotannic acid, which has its limitations, and 
volumetric gas analysis, which requires cumbersome 
apparatus. Test animals, mice and canaries, are also 
used for CO detection; they are highly sensitive to 
CO poisoning, and only revive if quickly removed into 
fresh air. 


The pentoxide mixture in the glass tube is known 
as hoolamite. It is a patented preparation, due to 
Hoover and Lamb, and consists of grains of pumice 
stone soaked in fuming sulphuric acid and iodine 
pentoxide. The CO gas reduces this pentoxide to 
iodine, being itself oxidised to СО,, and the iodine | 
liberated produces the colour change mentioned. 
Unfortunately, ethylene, some higher hydrocarbons 
contained in petrol and natural gas, and hydrogen 
chloride also liberate iodine; for that reason the air is 
first drawn through activated charcoal, and the charcoal 
has to be renewed as it becomes saturated in the course 
of time. As the discoloration of the grains fades 
quickly, ten tests are usually made in rapid succession ; 
that is to say, the bulb is pressed and released ten 
times so that air is drawn in through a valve and ex- 
pelled through the hoolamite ten times before a colour 
comparison is made. If the colouring is too faint, 
another series of ten tests is made. The hoolamite is 
supplied in glass tubes drawn out to fine points at both 
ends; the tips are broken off before the tube is fitted 
into the apparatus, and the outlet is afterwards closed 
by a cap so that the tube may be re-used. The 
poisonous fumes of sulphuric acid and other gases and 
vapours from the hoolamite tubes should not be 
inhaled, and the tubes should not be thrown away 
carelessly. The apparatus is easy to handle, but does 
not indicate that the air is deficient in oxygen; neither 
does it give warning of the presence of CO before the 
actual test. 


UNIVERSITY COLLEGE PUBLIC LECTURES.—Among the 
public lectures to be delivered during the summer term 
at University of London, University College, Gower- 
street, London, W.C.1, are the following :—'' The Value 
of Aviation to the British Empire," to be given by Sir 
Samuel Hoare, at 5.30 p.m., on May 11 next, and three 
lectures, on May 31, June | and 4, next, also at 5.30 
p.n. on Chemical Kinetics," by Professor Мах 
Bodenstein. The above lectures are free and no tickets 
are necessary. 


LAUNCH OF THE M. S. MUNCASTER CASTLE."—Messrs. 
Cammell Laird and Company, Limited, successfully 
launched recently from their Birkenhead yard, the 
twin-screw motor cargo vessel ‘Muncaster Castle, 
which is the second of two similar vessels the firm 
have in hand for Messrs. The Lancashire Shipping 
Company, Limited, of Liverpool. The vessel is built 
on the Isherwood combination system of framing, with 
а straight stem and an elliptical stern, and her principal 
dimensions are: Length, 425 ft., breadth, 56 ft., and 
depth, 31 ft. 9 in., while the displacement load is about 
13,200tons. The propelling machinery consiste of two sets 
of four-cycle,single-acting, six-cylinder Werkspoor engines, 
which have been supplied by Messrs. The North Eastern 
Marine Engineering Company, Limited, and have been 
designed to give a speed of approximately 14 knots. All 
the deck and engine-room auxiliaries are electrically 
driven, with the exception of the emergency oil-fuel 
transfer pump, the emergency air compressor and two 
feed pumps which are driven by steam supplied by a 
Cochran boiler. The electrical power is supplied by four 
auxiliary Diesel engines made by Messrs. W. H. Allen 
and Sons and Company, Limited, of Bedford. 
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EXHIBITS AT THE BUILDING TRADES EXHIBITION. 


Fic. 9. CHAIN-FEEZD Ероха AND SaAwING MACHINE; 
Messrs. J. SAGAR AND COMPANY, LIMITED. 


THE BUILDING TRADES EXHIBITION. 
(Concluded from page 478.) 

Messrs. J. Sagar and Company, Limited, of Halifax, 
were exhibiting à number of types of woodworking 
machinery, among which mention may be made of 
the chain-feed edging and sawing machine which is 
illustrated in Fig. 9. The main frame of this tool, 
which is intended for ripping and edging boards at a 
high speed, consists of a one-piece cored casting, 
well-braced to eliminate vibration. The saw spindle 
is of steel, and runs in three ball and roller bearings 
which are enclosed in dustproof housings. Vertical 
adjustment of the spindle is effected by a hand wheel 
and screw, which are mounted on ball thrust collars, 
the hand wheel being conveniently placed so that it can 
be operated from the front of the machine. The saw 
spindle slide can be locked. 

The feeding mechanism consists of ап endless 
chain, which passes over вргоскеф wheels so that, 
it is claimed, noiseless smooth running and con- 
tinuous feed are both obtained. This chain is 
fitted with & series of serrated metal lags, which 
firmly grip the material that is being sawn and ensure 
that it is propelled through the machine in a straight 
line. These lags are 64 in. wide and are accurately 
machined on the top, bottom and sides. They are 
fixed to the chain by means of steel screws. The 
shaft brackets for the sprocket wheels carrying the 
chain are fixed at each end of the main frame and 
carry bearings, which are fitted with phosphor-bronze 
bushes. These bearings are provided with suitable 
lubricators and the front bracket is easily adjustable 
horizontally by means of а screw and worm gear, 
во that the tension of the chain can be varied and 
any slackness taken up. The chain adjusts itself 
laterally in its guideways. The feeding mechanism 
is driven from a variable-speed gear by means of 
а steel chain. This gear box is fitted inside the machine 
frame, and is operated by а belt on the saw spindle 
through fast and loose pulleys. Тһе gears are of 
nickel steel and аге mounted on а shaft of the 
same material. They run continuously in oil. Three 
feeds of 60 ft., 100 ft. and 150 ft. per minute are pro- 
vided, the speed changes being controlled from hand 
levers at the feeding end of the machine. Тһе feed 
chain is lubricated from a metal oil well, which is 
placed underneath the front end of the table. Suitable 
tube connections, with stop taps, are provided, and 
four drip valves are fitted immediately above the 
edges of the feed chain. 

The pressure apparatus over the feed chain consists 
of two 7}-in. rollers and four small pressure rollers 
on each side of the saw. Тһе large roller in front of 
the saw is driven by a flexible shaft, while all the 
pressure rollers are loaded by spiral springs so as to 
maintain а close contact between the timber and the 
feed chain. These rollers are adjustable in every 
direction, thus ensuring accuracy of the work. Both 
the top pressure rollers and the saw are enclosed in a 
box casting, which is provided with a hinged gate so 
that easy access to the saw is possible. This casting 
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Messrs, J. SAGAR AND COMPANY. LIMITED. 


det >) " 
Co МЕГ GIS SE Rites 


DovsLE-SPINDLE RECESSING MACHINE; 


- “Ж Pi 
tex 4 


Е * % » 6 MN our 

n 7 

ту xf AS 7$ 

Е Др а 
E ' ж 


и Те." 
МИ» е ce E". 
6 TM ^ "не AN 55% 
- 3 У, ад — = сол 
- “ЖД УР 2 с”, -7 


~e 


Ы * 
"un 
Vivi Е 


Fic. 11. Sawp-PaAPERING MacHINE; Messrs. Tug DowrNioN MAOHINERY Company, LIMITED. 


is mounted on & double slide, which can be raised and 
lowered by & screw and hand wheel to take different 
thicknesses of material. А graduated index plate is 
provided to indicate the height of the rollers above the 
surface of the table. А guard, consisting of a series 
of adjustable brass finger plates, is provided in front 
of the first top roller. These plates are carried on 
а hinged bracket and the ends of the fingers auto- 
matically adjust themselves to the thickness of 
the material and prevent any “kick back," which 
might result in injury to the operator. 

The table is made in two sections, which are mounted 
on the main frame at each side of the feed chain gap. 
Each side of the table is fitted with adjustable steel 


slides for the feed chain. The table itself is 5 ft. 3 in. 


long by 4 ft. 2 in. wide, and material up to 26 in. 
wide can be cut. The minimum length that can be 
worked is 9 in. and the maximum thickness 4 in. 
The largest size of saw that can be used in 15 in. in 
diameter, and the saw speed is 3,000 r.p.m. The 
approximate power required to operate the machine 
is 15 h.p., and, if required, the machine can be fitted 
with а self-contained motor. An adjustable fence, 
which moves on a slide bar attached to the front end 
of the table, is provided and fitted with & dimensioned 
rule and eccentric-handle cramp This fence can be 
used on either side of the saw and can be quickly 
removed clear of the table. А steel pointer is provided 
to indicate the centre of the saw, and an adjustable 
guide enables the edge of irregular edged material to 
be lined up before the cut is made. The machine 
includes a truing device, which consists of a series of 
adjustable carborundum stones, one of which is used 
to true the periphery of the saw and the others to trim 
the teeth sideways. 


The same firm were exhibiting а double-spindle 


recessing machine for cutting stair strings. This 
is illustrated in Fig. 10. Rigidity is again а feature 
of the main frame which supports the table. The 
latter, in turn, carries an adjustable fence which can 
be swivelled in either direction, thus enabling string 
boards to be worked at varying gradients. The table 
also carries a number of stops for setting out the 
string board required, a stop being provided се 
into the nosing of the first housing. This automatic v 
spaces out the remaining housings in the вашае 
latter being moved forward longitudinally Бу. a 
against the table fence. The trenching cutter spind'es 
run in ball and roller bearings and are moun 
in headstocks which move along both sides of а right- 
angle slide frame, the latter swivelling from the over- 
hanging arm of the machine. This slide frame герге 
sents the track of the housings for the treads and risers 
in the stair string boards. The spindles are ТІ by 
belts from the countershaft of the machine. | еве 
belts run over adjustable carrier ршеув, whic ri 
mounted on а swinging arm, thus compensating E 
variations in the belts when the spindle 0 8 
are adjusted. The cutter spindles, when pull A 
ward, are counterbalanced by weights. The matt 
claim that, on this machine, no marking out of the ae 
boards is necessary, and that, after the first и я 
ments have been made, no further setting Uu the 
required. Moreover, no jigs need be ы та 
cutters always work with the grain. The 80] 
fence can also be set to the pitch of the stairs. jid 
The same firm were showing an example м ide 
10-cwt. friction hoist, which consists of a winc Ain 
rails, travelling platform and the necessary о 
gear. This hoist сап be operated by either m send 
motor ог ап oilengine. It is easily converti akip to 
concrete-elevating plant by adding а tipping P 
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Ела. 12. Котаву Сове Соксвктк MIXER; Messrs. A.C.E. MACHINERY, LIMITED. 


Ета. 13. Evevatrna PuGMiLL; Messrs. H. AND E. Ілктотт. 


the platform and & receiving hopper to the top. 
All the main operating parts of the winch are 
іп duplicate, апа phosphor-bronze bearings are used 
throughout. 

The Dominion Machinery Company, Limited, of 
Halifax, were exhibiting their Super-Elliot wood- 
worker, which is now fitted with a 16-іп by 9.in. 
thicknesser, as well as with 1240. rip and cross-cut 
saws, two side cutters, а ;- in. dado head with knives, 
а ]-in. dado head, a drill chuck to take a }-in. shank, 
and an emery wheel. It can, therefore, rip material 
up to 6-in. thick; surface and thickness to 16 in. 
and 15 in. by 9 in., respectively ; and, in addition, 
cross-cut, bore, trench, tenon, chamfer, rebate, mitre 
and house-out stair-strings, while a dovetailing arrange- 


ment can also be fitted. The machine is fitted with 
ball bearings throughout, and all the working parts 
are balanced to reduce vibration. A 3-h.p. motor 
is used for driving, and operates direct on the 
spindle. 

The same firm were showing the sanding machine, 
which we illustrate in Fig. 11. This is mounted on 
a cast-iron base, the sand-belt pulleys running in 
dust-proof ball bearings at both ends, thus permitting 
a high operating speed and eliminating the friction 
which occurs when the pulleys are held at one end 
only by the overhanging shaft. The belt-tightening 
arrangement used allows either side to be taken up, 
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Ето. 14. PENBERTHY SUMP DRAIN ER; MEssRs. 
W. Н. Упшсох AND Company, LIMITED. 


either slack or tight. The main casting is in one 
piece, and the slides for taking up the belt are 
embodied in it. The pattern illustrated is designed 
for fixing on а bench, but it can also be supplied 
for floor mounting. The machine exhibited carried 
а 12-in. belt, but it is also made in 9-in. and 14-іп. 
sizes. 

The A.C.E. Machinery, Limited, of Porden-road, 
Brixton, London, S.W.2, were showing a number of 
friction hoists, block, slab and brick-making machines, 
and concrete mixers. Among the latter, mention 
may be made of the rotary cube mixer, an illustration 
of which is given in Fig. 12. This is of the gravity 
type, mixing being effected by the shape of the drum. 
When revolving, this turns the material over with a 
zig-zag movement six times per revolution, thus ensur- 
ing a very thorough mixing. There are no paddles or 
blades, so that it is easy to keep the drum clean and the 
number of wearing parts is reduced to a minimum. 
The machine illustrated has a batch capacity of } cubic 
yard, and an output of 8 cubic yards per hour. As will 
be seen, it is fitted with a loading hopper and automatic 
water-gauging tank, and can be arranged for driving 
through mechanical and chain gearing by either a 
petrol engine or an electric motor. 

In a somewhat smaller machine made by the same 
firm, the mixer and engine are combined with a barrow 
hoist to form one portable unit. Both the mixer 
and the hoist can driven by the engine, either 
together or separately. The hoist can lift 5 cwt. 
when a direct lead is employed, and the output of 
the mixer is 5 cubic yards per hour. 

The elevating pugmill illustrated in Fig. 13 was 
exhibited by Messrs. H. and E. Lintott, of Horsham, 
Sussex, as a contribution to the solution of the problem 
of reducing labour costs in building. As will be seen, 
the mill is fitted with both an elevator and crushing 
rollers, and is designed to deal with all types of clay, 
the pug being delivered direct on to the table, thus 
eliminating boy labour. Its capacity is from 800 to 
1,000 bricks per hour, according to the nature of the 
raw material. 

An ingenious modification of their well-known 
Penberthy sump drainers was being shown by Messrs. 
W. H. Willcox and Company, Limited, of 38, South- 
wark-street, London, S. E. 1. This consists essentially 
of a small electrically-driven pump, the operation of 
which is controlled by a float operating a mercury 
Switch. The arrangement of the various devices is shown 
in Fig. 14, from which it will be seen that the appa- 
ratus comprises an electric motor А, which drives an 
impeller pump K directly through a shaft E and flexible 
coupling. The motor used for driving is connected 
through a flexible armoured lead B to any convenient 
lighting socket or wall plug. It is mounted on ball bear- 


во that any side stretch can be counteracted.  The|ings, and is specially impregnated to resist moisture, 


table is also adjustable, so that the belt can be run 


The pump is supported on an independent bearing, во 
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This sump must be situated at the lowest point of the 
cellar, so as to collect all the drainage, and a cover 
to keep out dirt and refuse is also desirable. The 
pump is of the centrifugal type, and consists of а 
machined bronze open impeller of Penberthy design. 
It is sufficiently powerful to raise the water 18 to 20 ft., 
and runs submerged, being thus always primed. It 
should be arranged to discharge into a }-in. or l-in. 
pipe L. Тһе bearing at the submerged end is of the 
oil-less type, and а large area strainer is provided well 
above the possible sediment deposit at the bottom of 
the sump. The whole equipment is mounted on a rigid 
brass base. 

The operation of the device is simple. Ав the 
water level in the sump rises, it lifts a leak-proof copper 
float G, which slides freely on the supporting column. 
When this reaches its upper level, it closes the mercury 
switch through the operating rod, so that the motor 
starts up and drives the pump. The water level at 
which this occurs can be varied by an adjustable collar 
F on the operating rod. As the water level falls, it is 
followed by the float until the latter comes into contact 
with the pull off collar H, thus causing the control rod 
to fall and switch off the current. 

The drainer is made in two types. The smaller has 
a disch capacity ranging from 900 gallons per hour 
with а 5-ft. lift to 250 gallons per hour with a 20-ft. lift, 
while the capacity of the larger is from 2,000 gallons per 
hour to 500 gallons per hour, with the same range of lift. 
The motor in the former case has an output of 1/15-h.p. 
and in the latter }-h.p. It is claimed that this drainer 
is particularly suitable for use where the town water 
pressure is either very low or non-existent, where 
excessive quantities of seepage water have to be 
handled, and where low operating costs are an im- 
portant factor. The same firm were also showing 
patterns of their water-operated drainers with the 
ejector placed either above or below the float, as well 
as semi-rotary wing pumps for country-house purposes. 

The Pragos Engineering Company, Limited, of 351, 
Brixton-road, London, S.W.9, were exhibiting an 
automatic proportioning, mixing and feeding machine 
for clay, designed to increase the output above that 
possible when hand feeding is used, as well as to reduce 
the costs and irregularity inseparable from the latter 
method. Irregularity is especially serious when a clay 
face contains beds of different materials, or when the 
clay has to be mixed with sand or other materials. 

The continuous feed, which is possible with the machine 
shown, also, it is claimed, reduces the power required to 
drive the grinding or crushing machinery since load 
variations are eliminated. 

The feeder consists essentially of а trough, which is 
divided into as many parts as there are materials to 
be mixed, and the proportion of each material in the 
mixture discharged is regulated by moving a vertical 
slide so as to adjust the thickness of material passing 
from one chamber to the next. Ав the materials 
travel forward in the desired proportions, they pass 
under & rotating cutter, which cuts off thin slices of 
each material, the resulting mixture falling in a соп- 
tinuous stream into the grinding mill. The output of 
the feeder depends on the speed of the conveyor belt 
and on the height of the slides. It is suitable for 
dealing with all kinds of clay, with the addition of 
grog or авћез, or for proportioning sand or gravel with 
lime or cement. 

Messrs. William Wadsworth and Sons, Limited, of 
Bolton, were exhibiting one of their turn lifts." 
This is a combined lift and turntable, and is in- 
tended for use in garages, the design enabling & 
car to be delivered at any point of а circle on 
any number of floors. Messrs. Medways Safety 
Lift Company, Limited, of Dartford, were showing 
their latest pattern of worm-geared electric lift equip- 
ment. This is fitted with a V-sheave drive and with 
an electrically-operated control panel and rheostat. 
The gear and controller are connected up to an operating 
switch, as in car-switch lifts. The same firm were 
showing their device for automatically opening and 
closing lift doors. Messrs. Marryat and Scott, Limited, 
of Hatton Garden, London, Е.С.1, were exhibiting 
their Universal Utility lift, which is designed to raise 
а load of 40 lb. at a speed н 80 15 per 55 

rincipal point about it is that the various parts are 
ent ant 13 95 a way that it can be erected by unskilled 
labour, 
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THE Pressure Piling Company, Limited, of 50, Pall 


Mall, S.W.1, have just completed the preparation of 
а foundation for а new warehouse at Three Cranes 
Lane, in the City of London. Тһе ground here was of 
а very unsatisfactory character for а depth of 30 ft. to 
40 ft. from the surface, at which level, however, the 
London blue clay is met with. The use of ordinary 
piles would have been objectionable owing to the 
noise and vibration inseparable from the operation of 
driving. With the pressure piles this is avoided, as 
the operation of sinking them is essentially that of 
well boring. Ordinary well tubing is sunk in the ordi- 
nary way until a sound stratum is reached. Concrete 
is then poured into the tube, and the top of the latter 
ін closed temporarily by а cap, which is connected up 
to а supply of air at а pressure of 150 ]b. per sq. in. 
This forces the concrete into the ground round the foot 
of the tube, and whilst the concrete is still soft the tube 
is raised up to a little below the level of the concrete 
in it. Fresh concrete is then added, and the opera- 
tion repeated, as often as necessary, till the concrete 
attains ground level. Reinforcing rods are generally 
embedded in the concrete, and as they extend above 
ground level they can be readily tied into floor slabs or 
girders. This method of sinking piles is one requiring 
very little head room. Іп some of the work done by 
the company at the Belfast Customs House, all that was 
available was 6 ft. The piles can, moreover, be sunk at 
an angle. Owing to the method used for concreting, 
an enlarged club foot is formed at the base of the pile, 
which greatly increases the effective bearing area. 
Thus а 12-іп. test pile, withdrawn at Belfast after 
completion, proved to have a foot over 3 ft. in diameter. 
Owing to the use of air pressure, the concrete is 
thoroughly consolidated. Since the concrete is poured 
in situ, the actual operation of piling is not delayed by 
the necessity of waiting for the hardening of the con- 
crete, and since the pile is formed in place, it is not 
necessary to handle it as a whole, and the reinforce- 
ment can therefore be proportioned solely for the load 
to be carried, and not to provide for the stresses 
arising in handling and driving. | 
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Woop. [Price 9d cach.) No. 113. Closed Vessel 
Explustons of Carbon Monoxide, Oxygen and Nitrogen 
Mixtures. By R. W. Fennino. [Price 9d. net.] 
London: His Majesty's Stationery Office. 

nagement. By CHARLES Е. DINGMAN. 
London: McGraw-Hill Publishing Company, Limited. 
[Price 128. ба. net.] 

CARROLL 
Carson WILEY. London: McGraw-Hill Publishing 
Company, Limited. [Price 208. net.] 


Plumbing. Ву Навого Е. Ваввітт. London: McGraw 


Hill Е Company, Limited. [Price 25s. net.] 
ublic Health Service. Public Health 
Bulletin, No. 173. The Oxygen Demand of Polluted 
Waters. By Е. J. THERIAULT. [Price 25 centa. ] 
Washington : Government Printing Office. 


Costs for Manufacturers. A New Simplified Method of 


Works Costing. By CHARLES ӛмітн. London: Sir 
Isaac Pitman and Sons, Limited. [Price 5s. net.] 


Department о) Scientific and Industrial Research. 


Engineering Research. Special Report No. 4. The 
Асситасу of Commercial Screw Threads. By Е. H. 
Rott and W. С. Кірсе. London: His Majesty’s 
Stationery Office. [Price ls. 3d. net.] 


Practical Television. By Е. Т. Larner. London: 


Ernest Benn, Limited. [Price 10s. 6d. net.] 
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Zinc іп 1926 (Smelter Report). By A. Srorr. [Price 
5 cents.] II: 24. Phosphate Rock in 1926. [Price 
5 cents.) Bulletin Хо. 287. Gases from Blasting in 
Tunnels and Metal-Mine Drifts. Ву E. D. GARDNER, 
and others. [Price 20 cents.] Technical Paper No. 
420. Geophysical Methods of Prospecting. A Brief 
and Elementary Account of the Principles Involved. 
Ву A. 8. Eve and D. A. Krys. [Price 10 cents.] 
Washington : Government Printing Office. 

Medical Research Council. Industrial Fatigue Research 
Board. Report No. 47. Two Studies on Hours of 
Work. I. Five-Hour Spells for Women, with Refer- 
ence to Rest Pauses. By Н. M. VERNON and M. D. 
VERNON. П. The Two-Shift System in Certain Fac- 
tories. By M. Ѕмттн and M. D. Vernon. London: 
His Majesty's Stationery Office, [Price Ів, 3d., net.] 


овес дез; imu sume ------- 


[APRIL 27, 1928. 


22. — 7 


PILE SINKING BY AIR PRESSURE. | NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Many sections of the iron, steel and 
engineering trades of this area are gradually consolidating 
their position. Some departments stil complain of 
the scarcity of orders, and the continued fierceness of 
foreign competition, but the general state of affairs 
is not without Ив encouraging features. Тһе output 
of the steel-producing furnaces shows ап upward 
tendency. More orders are arriving, and the increased 
number of inquiries in circulation gives hope of some 
substantial contracte being placed in this area both on 
home &nd overseas &ccount. Local quotations show 
no change, but compared with Continentel prices they 
are still viewed favourably by users, owing to the 
superior quality of British steel. Railway rolling-stock 
departmente are responsible for а big output of wheels, 
axles, tyres &nd springs, while contracta have been 
booked from India, South and East Africa, and the 
Argentine, for trucks and carriages. Makers of ship 
steel, and marine forgings and castings, are not so 
happily placed. Sheffield firms are receiving their 
share of the limited amount of armament work in 
circulation. More business is flowing into the machinery 
trades. Electrical apparatus is in brisk demand, and 
is likely to continue so for some time ahead. Mining 
requirements for use at home are in moderate request, 
but gold, silver, lead, tin, &c., mining engineers abroad, 
are proving better customers.  Agriculturiste at home 
are ordering machinery and implementa in bigger 
quantities than in previous years, while Colonial farmers 
are also good buyers. Тһе tool trades аге patchy, with 
engineers' апа garden tools as improving sections. 


South Yorkshire Coal Trade.—The amount of business 
passing is still below normal. Only one or two sections 
show slight improvement. The demand for the various 
classes of industrial fuel is about the same, but an 
early change for the better is anticipated. Colliery 
sidings are free from stock, former surpluses having 
been worked off through the restriction of outputs 
at pits. There is a poor demand for house coal, and 
with the advent of warmer weather, the market is 
likely to show no movement іп the near future. Blast- 
furnace coke is steady, while there is a better demand 
for foundry and furnace varieties on home and export 
account. Gas coke continues firm. Quotations: Best 
hand-picked branch, 278. ба. to 298. 6d.; Derbyshire 
best brights, 208. ба. to 218. 6d.; best house, 194. to 
208. 6d.; screened house, 16s. to 178. 6d.; screened 
nuts, 15s. to 168.; Yorkshire hards, 15s. to 16s.; 
Derbyshire hards, 14s. 6d. to 15s. 6d.; rough slacks, 
8s. 64. to 98. 6d.; nutty slacks, 65. to 7s.; smalls, 
3s. to 48. 64. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Тһе Coal Trade.—The decision of the Government to 
help the heavy industries of the country in the matter 
of the burden of rates has met with the welcome approval 
of colliery owners, but t disappointment is felt at the 
fact that the relief will not be forthcoming for another 
eighteen months. This, it is felt is like closing the stable 
after the horse has left. The general opinion is that the 
сов! industry is in need of early and substantial relief. 
Only recently it was pointed out to the Prime Minister 
that the trading losses sustained by the South Wales 
collieries, in the year ended January last, amounted to 
2,208,8551., and that, іп the last three months, the losses 
were equal to ls. 6d. per ton or at Ше rate of 3,000,000!. 
per annum. It was also pointed out that, since January 
of last year, 56 collieries have had to close down, that 
several collieries have gone into liquidation, and that 
nearly all the collieries аге in the hands of the bankers. 
Some 70,000 inen are unemployed, while the monthly 
wages bill of the Welsh collieries has decreased from 
2,336,000. in 1925 to 1,647, 0001. In the light of these 
facts it is felt that immediate assistance must be forth- 
coming if the Welsh coal industry is to be saved, and it is 
thought that an immediate concession of so much per ton 
should be allowed, otherwise it may be too late. Meanwhile 
the colliery owners are continuing their efforts to stabilise 
prices. An understanding has already been reached in 
respect of the sale of large steam coal, and consideration 18 
now being given to the question of fixing minimum prices 
for small coal. At the same time the position in the Ruhr 
is being keenly watched, as it is believed that, with an 
increase in production costs in that area, a stimulus will be 
given to the demand for Welsh coal. At any rate 
colliery salesmen are firmly adhering to the agreed mini. 
mum prices and, though some collieries are in need of 
orders, they prefer to take the risk of stopping rather than 
cut quotations. Best Admiralty large coal 18 steady at 
198. to 195. 9d. and best black veins realise 174. 39., 
while other large coal ranges from 164. 6d. Small rule 
from 10s. 6d. to 12s. 9d., and it is believed that the 
minimum schedule will be round market values. Ап 
encouraging feature is the fact that exports of coal from 
South Wales, in March, were raised by 202,000 tons {о 
1,928,514 tons, which represents the largest quantity 
despatched in any month since September, though the 
average selling price. 175. 24d. per ton f.o.b., 1 а 
reduction of 144. per ton. Exports of anthracite were also 
raised by 12,750 tons to 144,864 tons, and the selling 
price by 3d. to 20s. 64d. 

Iron and Steel. —Exporte of iron and steel in the past 
week totalled 32,164 tons, an advance of 14,000 tons yid 
the total for the preceding six days. Shipments of 5 
plates and terneplates were raised from 4,073 tons He 
14,720 tons, blackplates and sheets from 1,239 55 
2,480 tons and other iron and steel goods from 6,903 
to 10,791 tons; those of galvanised sheets, however, 
were reduced from 5,604 tons to 4,173 tons. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The situation in the Cleve- 
land pig-iron trade shows little change. Makers’ stocks 
are small, and current needs fully &bsorb the limited 
output. Shipments to overseas destinations remain very 
small, and ere not expected to expand to any extent; 
local requirements, however, promise to continue large and 
deliveries to Scotland are expected to go steadily forward. 
Home customers at а distance are also likely to make 
further purchases. Ironmasters adhere firmly to their 
fixed figures, though they are rather keen to book orders. 
№. 1 quality is 68s. 6d.; No. 3 g.m.b., 668.; No. 4 
foundry, 655. ; and No. 4 forge, 648. 64. 


Hematite.—Conditions in the East Coast hematite 
branch are still very unsatisfactory, but they are steadily 
improving. Both home апа Continental demand is 
gradually increasing, and output is to be reduced by a 
furnace changing over to the manufacture of Cleveland 
pig. Unprofitable figures have still to be accepted for iron, 
and makers are inclined to take a rather firmer stand. 
Normally, market quotations remain on the basis of 70s. 
for mixed numbers. 


Foreign Ore.—Sales of foreign ore are little heard of. 
Supply is becoming less plentiful and quotations are 
stiff. Best rubio is fully 228. 6d. c.i.f. Tees. The 
strike of ore miners in Sweden threatens to continue 
for some time. More extensive use is now being made 
of local ironstone, the output of which is increasing. The 
Ayton mine of Messrs. Pease and Partners is being re- 
opened after having been closed since August last. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
quite plentiful, but buyers are rather backward. Good 
average qualities are obtainable at 17s. 9d., delivered 


here. 


Manufactured Iron and Steel.— Finished iron producers 
are busy, and constructional steel manufacturers are 
actively employed. Rather considerable quantities of 
semi-finished steel are also being made for home use. 
There is, however, some general slackening in home 
demand for steel, and export business is small. Common 
iron bars are 10:. 5s. ; best bars, 107. 152. ; best best, 
III. 58. ; iron rivete, 111. 15s. ; packing (parallel), 71. 108. ; 
acking (tapered), 107. ; steel billete (soft), 67. 158. ; steel 
billets (medium), 71. 28. 6d. ; steel billets (hard), 71. 1 28. ба. 
steel rivets, 111. ; steel ship plates, 81. 7s. ба. ; steel angles, 
7l. 178. ба. ; steel joists, 71. 178. 64. ; heavy steel rails, 
8l. 105. ; and galvanised corrugated sheets, 131. 2s. ба. 


GENERATING PLANT EXTENSIONS AT DONCASTER.— 
The increasing demand for electrical power in Doncaster 
has necessitated a number of extensions to the municipal 
generating plant during the last few years, the latest 
of which, & 7,500-kw. turbo-alternator with condensing 
equipment, high-tension switchgear апа ап additional cir- 
culating water intake, was formally opened by the Mayor 
(Mr. H. Warren), on Thursday, March 29. Two water- 
tube boilers, each with a capacity of 40,000 lb. per hour, 
are also in course of erection, The new turbo-alternator 
was manufactured by the British Thomson-Houston 
Company, Limited, of Rugby, and is of the ten-stage type, 
running at a speed of 3,000 r.p.m. It is designed for а 
steam pressure of 200 lb. per square inch, with a final 
temperature of 550 deg. F., and & vacuum of 28.5 in. 
of mercury. The alternator has a continuous maximum 
rating of 9,375 kv.a. at 80 per cent. power-factor and 
supplies three-phase current at 3,200/3,500 volts and 
50 cycles. The rotor is built up on a solid forging and 
cooling is obtained by the use of the B.T.H. enclosed 
system. The condensing plant is of Messrs. Mirrlees- 
Watson’s surface type, has an area of 9,400 sq. ft., and 
provides for maximum de-aeration of the condensate 
before it leaves the condenser shell. The temperature 
drop between the exhaust and the condensate is main- 
tained within 2 or 3 deg. Е. 


Tae Late Mr. D. RoBEnTS.—We regret to note the 
death, on April 22 last, at his home, Beaconfield, 
Grantham, of Mr. David Roberts, for many years а 
director of Messrs. Ruston and Hornsby, Limited. Mr. 
Roberta, who was in his 70th year, was a native and 
freeman of the City of Chester. He commenced his 
engineering career in the works of the Hydraulic Engi- 
neering Company, Limited, Chester, іп 1873, and remained 
with this firm for 15 years, occupying various positions 
at home and abroad. In 1888 he joined the staff of 
Messrs, Armstrong Mitchell, Limited (now Messrs. 
Vickers-Armstrongs, Limited), of Newcastle-upon-Tyne, 
with whom he remained for eight years, the first 24 
years of which were spent as manager of their Italian 
works at Pozzuoli, taking charge of the final installation 
of the works, Upon returning to this country he took 
а in the ordnance department at the Elswick 

orks. He was chiefly engaged in the improvement of 
systems of manufacture, and was successful in materially 
reducing costs of production. Mr. Roberts accepted, in 
1895, the position of works manager to Messrs. Richard 
Hornsby and Sons, Limited, Grantham, which firm had 
Just taken up the manufacture of oil engines. He quickly 

me general manager, and in 1904 he was appointed 
managing director, a position he continued to hold until 
1918, when Messrs. Hornsby amalgamated with Messrs. 
Ruston, Proctor and Company, Limited, Lincoln. Mr. 
Roberta was appointed a joint managing director of the 
new company, from which position he retired in 1920, 
ашпа, however, а seat on the board. Мг. Roberts 
ара а member of the Institution of Mechanical 

Dgineers in 1899. 


NOTES FROM THE NORTH. 


Ставвоз, Wednesday. 

Scottish Steel Trade.—Producers of steel in this area 
аге expressing much disappointment at the continued 
dullness in the trade. It was thought tbat long ere 
this some improvement in demand would have taken 
place, but each week seems to be very much like the 
revious one, іп the way of hand-to-mouth conditions. 

uyers are not placing many orders of апу size, and the 
majority of the specifications are mostly for current 
requiremente only. Forward buying is being largely 
forgotten. Тһе demand from the shipyards would seem 
to be getting smaller, and orders from that direction 
will become fewer, unless there is а most decided improve- 
ment in new tonnage contracts before long. The home 
consumption of steel material is generally decidedly poor, 
and the export side of the business is also much below 
the average. Inquiries are not enco ing. For the 
heavier gauges of black sheets the outlet is limited, 
and, although there is a fair amount doing in lighter and 
galvanised sheets, there is no great rush of orders and 
mills are not fully employed. The following are the 
market quotations :—Boiler plates, 10/. 10s. per ton; 
ship plates, 81. 7а. 64. per ton; sections, 71. 17s. 6d. 
per ton; sheets, $ in., 81. 123. 6d. per ton; and galva- 
nised corrugated sheets, 24 g., 131. 72. 64. per ton, all 
delivered Glasgow stations. 


Malleable- Iron Trade.—In the West of Scotland 
malleable-iron trade there has been no change over the 
week. Bar iron is moving very slowly, and there is 
also a dullness in the re-rolled steel departments. Com- 
petition in steel bars is very keen, and low prices have 
to be accepted in many cases to secure business. Prices 
are nominally unchanged, with Crown bars at 
107. 58. per ton for home delivery, and 94. 158. per ton for 
export, and with re-rolled steel bars at 77. 158. per ton 
for home delivery, and 71. per ton for export. | 


Scottish Pig-Iron Ттаде—-Та the Scottish pig-iron 
trade the tone is firm, but there is & great scarcity of 
business. "The home demand is of & very limited nature 
and export lots аге of very small tonnage. The following 
are the current market quotations :—Hematite, 748. 
pr ton, delivered at the steel works; foundry iron, 

о. 1, 758. to 768. рег ton; and No. 3, 708. to 718. per 
ton, both on trucks at makers’ yards. 


Scottish Pig- Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour, for, the week ending 
Saturday last, April 21, only amounted to 528 tons. 
Of that total, 442 tons went overseas and 86 tons coast- 
wise. For the corresponding week of last year the 
figures were 147 tons overseas and 10 tons coastwise, 
making а total shipment of 157 tons. 


TRIAL TRIP ОҒ THE M.S. “ Kina NEPTUNE."—The 
sixth of the nine motor cargo vessels ordered from 
Messrs. Harland and Wolff, Limited, by the King Line, 
Limited, which has been named the King Neptune, 
has been handed over to her owners recently, after 
running satisfactory trials. She is а sistership of the 
M.S. King John, described in ENGINEERING on page 30 
ante. | 


THE LATE MR. Е. M. T. LANaE.—We regret to record 
the death of Mr. F. M. T. Lange, which occurred in 
London on April 17. Mr. Lange, who was 71 years of 
age, was educated at Cambridge and subsequently 
took a course at the Crystal Palace School of Engi- 
neering. Later on he went to France, where he was 
closely connected with the pioneer applications of 
electricity for power and lighting purposes. He then 
entered into partnership with Mr. William Geipel to 
form the firm of Geipel and Lange, and subsequently 
went to China, where he was engaged on a number of 
important industrial schemes. On his return to this 
country he was appointed secretary and manager of the 
Representatives of British Manufacturers in the Far and 
Near East. 


CONTRACTS.— Amongst other orders of interest received 
by The British Thomson-Houston Company, Limited, 
Rugby, are 16 single-phase transformers, each rated at 
11,000 kv.- a., and ten 1,500 kw., 750-volt rotary con- 
verters, required in connection with the Sydney Suburban 
Electrification Scheme of the New South Wales Govern- 
ment Railways ; & 2,500-kw., 6,000/450 to 500 volt motor- 
converter, with suitable starting equipment, for Ше 
Calcutta Electric Supply Company, India; and the 
complete electrical equipment for 15 sub-stations, 
through which electricity for domestic and industrial 
purposes will be provided in Colombo, Ceylon.—Messrs. 
The General Electric Company, Limited, Magnet House, 
Kingsway, W.C.2, have received an order from the 
Manchester Corporation Tramways for thirty 50-һ.р. 
motors, and an order from the London United Tramways 
for 102 light-weight) motors, each of 50 h.p.—4A contract 
for a new main, 5} miles in length and having a bore of 
42 in., for the Liverpool Corporation Waterworks, has 
recently been awarded to Messrs. Stewarts and Lloyds, 
Limited, 41, Oswald-street, Glasgow, С.І. The main 
will be composed of steel tubes Д-п. thick and 25 ft. 
long, with spigot and socket joints for lead and yarn. 
For protection against external corrosion, the tubes will 
be coated with bituminous solution and wrapped in 
hessian cloth saturated with bituminous solution. Тһе 
internal protection is assured by a lining of special 
bituminous composition applied centrifugally by Messrs. 
Stewarts and Lloyds’ special process. This process 
ensures а dense impervious coating having а smooth 
glossy surface which can withstand even tropical tempera- 
ture without creeping or reduction in efficiency. 


NOTICES OF MEETINGS. 


INSTITUTION оғ ELECTRICAL ENGINEERS.— London 
Students Section To-night, 6.15 p.m., Victoria-embank- 
ment, W.C.2. Annual General Meeting. Super- 
Tension Cables," by Мг. R. A. Brock Wireless 
Section: Wednesday, Мау 2,6 p.m. Informal discussion 
оп“ Screened-Grid Valves. ‘introduced by Mr. M. G. 
Scroggie. Thursday, May 3, 6 p.m. Ordinary Meeting. 
“ Practice and Progress in Combustion of Coal as Applied 
to Steam Generation," Бу Мг, Е. H. Rosencrants, 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m.  Storey's-gate, В.М.1. Informal Meeting. 
“ Pulverised Fuel in Locomotive Furnaces." Introduced 
by Mr. J. C. Armstrong. Midland Graduates Section: 
Saturday. May 4, 7.30 p.m., Chamber of Commerce, 
New-street, Birmingham. Annual Meeting. Lecture: 
* Shoe-making Machinery," by Mr. W. J. Көшу. 


JUNIOR INSTITUTION OF ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W.1. “Тһе Manufacture 
of Structural Steel, &c.," by Mr. С. Н. Plant. Friday, 
Мау 4, 7.30 p.m. Lecture: The Application of 
Electricity to Domestic Purpoees," by Mr. F. C. 
Dain. 


Кохар IwNsrITUTION.—To-night, 9 p.m., Albemarle- 
street, W. I. Carriers of Electricity in the Atmo- 
sphere, by Prof. A. M. Tyndall. 


INSTITUTION оғ MUNICIPAL AND COUNTY ENGINEERS.— 
West Midland District : Saturday, April 28, 11 a.m., 
Borough Hall, Stafford. “ Recent Municipal Work in 
Stafford,” Бу Mr. W. Plant. North Eastern District : 
Saturday, May 5, 10.45 a.m., Town Hall, Thornaby-on- 
са Municipal Administration, &с., by Mr. G.. Н. 

onnor. 


RovaAL БОСТЕТУ or ARTS.—Monday, April 30, 8 p.m., 
John.street, Adelphi, W.C.2. Dr. ann Lecture: 
* Applied Architecture Acoustics " (Lecture III) by 
Mr. A. С. Huntley. Wednesday, May 2, at 8 p.m. 
“ Standardisation in Apparatus for Science Teaching," 
by Mr. W. Taylor. 


вом AND STEEL INsTITUTE.—Annual Meeting. 
Thursday, May 3, and Friday, May 4. Institution of 
Civil Engineers, Great George-street, 8.У/.1. Thursday, 
May 3, 10 a.m., Presentation of Bessemer Gold Medal to 
Mr. C. M. Schwab. Presidential Address on the Histo 
and latest Development of the Basic Open Hearth 
Process," by Мг. B. Talbot. Blast-Furnace Data and 
their Correlation," by Mr. E. C. Evans and Mr. F. J. 
Bailey. Reactivity of Coke," by Dr. J. H. Jones, 
Dr. J. G. King, and Mr. F. S. Sinnatt. The New Plant 
of the Appleby Iron Company, Limited," by Mr. A. 
Crooke and Mr. T. Thomson. “ Blast.Furnace Practice. 
in Natal," by Mr. J. E. Holgate and Mr R. R. F. Walton. 
At 2.30 p.m., “ The Fatigue Resisting Properties of 0:17 
р cent. Carbon Steel at Different Temperatures and at 

ifferent Mean Tensile Stresses," by Mr. Н. J. Tapsell. 
The Properties of Nickel Steels with Special Reference 
to the Influence of Manganese," by Mr. J. A. Jones. 
The Influence of Nickel іп Iron-Carbon-Silicon Alloys 
containing Phosphorus,” by Dr. A. B. Everest and 
Professor D. Hanson. “The Effect of Silicon on 
Tungsten Magnet Steel, by Mr. J. Swan. Оп the 
Structure of the Iron-Chromium-Carbon System,” by 
Dr. A. Westgren, Mr. G. Phragmen, and Mr. Tr. Negresco. 
At 7.30 p.m., Annual Dinner, Connaught Rooms, Great 
Queen-street, W.C.2. Friday, Мау 4, 10 a.m. Report 
of the Committee on Heterogeneity of Steel Ingots. 
“А Comparison of the Most Important Methods Em- 
proved in the Cleaning of Blast-Furnace Gas," by Mr. V. 

arbord. Heat-Resisting Steels. Part II—Mech- 
anical Properties," by Dr. W. H. Hatfield. At 2.30 p.m. 
“ Chromium Steel Rails," by Dr. Т. Swinden and Mr. 
Р. H. Johnson. “А Study of the Resistance of Over- 
Stressed Wrought Irons and Carbon Steels to Salt- 
Water Corrosion," by Dr. J. Newton Friend. The 
Rapid Normalising of Overstrained Steel," by Mr. У. Е. 
Woodward. The Recovery and Sinking.in or Piling- 
up of the Material in the Brinell Test and the Effects of 
these Factors on the Correlation of the Brinell with 
certain other Hardness Tests," by Dr. А. L. Norbury and 
Mr. Т. Samuel. ''Twin.Like Crystals in Annealed 
a-Iron," by Mr. Н. O'Neill. 


PERSONAL.—Messrs. Goldschmidt, Hayes and Smith, 
Limited, Mount-street, New Basford, Nottingham, 
have been appointed the sole agents for Great Britain 
for the Кепогу Rope and Twine Works, Limited, 
Belgium.—The Ascot Motor and Manufacturing Company, 
Limited, has purchased the works of the Phœnix Motors, 
Limited, at Letchworth. The registered office and the 
works-department office at 25, Victoria-street, London, 
have now been closed, the former having been moved 
to 66, Gresham House, Old Broad-street, E.C.2, and 
the latter to Letchworth. The works will, in future, ђе 
known as the Ascot Works.—The offices of Messrs. 
British Star Contra Propeller and Rudder Company, 
Limited, 3, Lloyds-avenue, London, E.C.3, have been 
transferred to 9, Mincing-lane, E.C.3.—Messrs. James 
Pollock, Sons and Company, Limited, have resigned 
their position as managers, and the management of the 
business has been taken over by Messrs. C. Tennant Sons 
and Company, Limited.— Mr. A. Button has been 
appointed representative in China for Messrs. Samuel 
Osborn and Company, Limited, Clyde Steel Works, 
Sheffield, the Titan Trackwork Company, Limited, 
Sheffield, and other firms. His headquarters will be in 
Shanghai. He will also cover Manchuria, the Malay 
Peninsula, the Dutch East Indies, and Siam. 
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CHARING CROSS BRIDGE. 


Fon the past months, or even couple of years, the 
central scene in the matter of the bridges over the 
Thames in the London area has shifted. While the 
crippled patient has been left bandaged and in 


splints in the accident ward, under careful observa- 


tion, lest any further signs of collapse should 
develop, attention has for the time been diverted to 
the reformatory, with the main excitement over the 
question of how to deal effectively with Charing 
Cross. There is, of course, here no question of 
bolstering up ап obsolescent fabric. Мо one has 
been known to suggest that the stretch of river 
would Јове its beauty or its historic associations if 


the Hungerford Bridge were abolished. Іп this 


case it is largely & sordid question of finance. We 
all realise that if unlimited funds had been available 
the authorities would long ago have been driven by 
architects and town planners to remove from our 
midst so objectionable a presence as the Hungerford 


Bridge and to reform the whole of Charing Cross. 


And now, curiously enough, what these enthusiasts 
have been longing for for years seems possible of 


accomplishment. Waterloo Bridge seems not 


unlikely to pull down Charing Cross with it. Not 
long ago such a development would have seemed 
almost fantastic, and it is only within recent years 
that reasons have accumulated making it difficult 


to tackle one problem without facing the other. 


We have consistently maintained in these columns 
that if it were desirable to retain Waterloo Bridge 
its preservation was a feat easily within the skill of 
engineers. On the other hand, if Waterloo Bridge 
is not to be preserved to Rennie’s design, in our 


view it ceases to deserve consideration as an his- 
torical monument, and the present purpose would 
be better served by a new structure. We are told, 
however by the experts, that to throw more traffic 
into or across the Strand at Wellington-street would 
add greatly to the difficulties of the policemen on 
point duty at this spot, and to avoid this some other 
crossing should be found. Sundry solutions of the 
Wellington-street difficulty have been proposed, and 
one of an interesting character was suggested by the 
Royal Commission of two years ago, which was 
presided over by Lord Lee. 

When one looks at the large sector on the north 
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side of the river, extending from Wellington-street 
to Parliament Square, which has yirtually no connec- 
tion with the Surrey shore save a small footbridge 
everlastingly obstructed by being perpetually at 
some part or other of its length under repair, 
it is not surprising that attention should centre there. 
As everybody knows, the Royal Commission put 
forward the idea of a double-deck bridge at Charing 
Cross, the lower level being for the Southern Rail. 
w&y's tracks and the upper for road traffic at a high 
level, extending up to the spot which is conveniently 
now-a-days designated as the Cavell Statue. It will 
be remembered that this Commission suggested an 
estimate for the scheme, but this, when the proposal 
was more closely gone into in conjunction with 
parties directly interested, such as the Southern 
Railway, was said to be far from adequate. Alterna- 
tives were consequently sought, and within the 
past few days another scheme has been launched, 
Which, if it is not so much less costly than that of 
the Royal Commission, at least suggests considerable 
saving, and promises, as many will think, а number 
of other advantages. 

For the first time the removal of the Charing Croes 
railway terminus seems to come within the range 
of practical politics. This is а cardinal feature of 
the new scheme of the Ministry of Transport, which 
proposes only a road bridge across the river. It is 
naturally to be expected that the proposal to move 
the railway terminus will meet with some oppoei- 
tion, but it cannot be contended that the main-line or 
suburban traffic concentrating on Charing Cross 
would be greatly inconvenienced if transferred to 
Waterloo. Nearly all outgoing long-distance traffic 
reaches any terminus by vehicles of kinds, and for 
this the extra distance would be immaterial, while 
the relief to the Strand would be immense. Sub- 
urban traffic now-a-days concentrates on foot, by 
'bus and by tube, and the far larger crowds dealt 
with at Waterloo show that the smaller numbers 
now using Charing Cross would have no real griev- 
ance if forced to add 1,000 yards or so to the 
distance between office and train. If the ігір may 
have disadvantages at times in winter, perhaps 
the London County Council, which looks after 
everybody with such solicitude, would contemplate 
running halfpenny 'buses such as used to run 
across some of the bridges in the old days. One 
thing is certain; "unless in cities а large common 
railway terminus is provided with the express 
object of facilitating interchange of traffic, the 
terminals of individual lines should be to some extent 
in back-waters, so that traffic can reach them from 
various directions without impeding that in main 
arteries. However well chosen Charing Cross site 
may have been for the conditions of past years, it 
can hardly be denied that the presence of this 
station right on the Strand is now a very grave 
disadvantage. 

With the information available it is a little 
difficult to gather just what type of bridge is 
now proposed. It is stated that it would be 
about level with Waterloo Bridge. Yet the approach 
beginning at the Cavell Statue is described as 
rising to cross the Strand and Embankment Gardens 
by ап overbridge. Тһе present Hungerford Bridge 
already aecomplishes the latter feat, and is on а 
level which brings it to that of Waterloo Station, 
to which there are necessarily long and steep 
approaches. We gather, however, that the idea 
is to have a bridge at somewhat higher level than 
this, unless the approach on the Middlesex shore 
is to be handled in some way not yet explained. 
The saving in cost claimed for the new scheme is 
of between 1 and 14 millions sterling on the revised 
estimate of 11,000,0001. reached after а, reconsidera- 
tion of the plan put forward by the Royal Com- 
mission. This, though not large, оп the figures 
involved, is material if accurate, while the new plan 
certainly has its attractions. It will, moreover, 
afford a fresh and quite allowable opportunity for 
the town planners again to exercise their ingenuity, 
and we may confidently expect, now that they have 
been given such a cue, a goodly batch of designs 
embodying prospects, vistas and so forth, probably 
all of which will ultimately be found to be out of 
the question if the new estimates are to be adhered 
to. Meanwhile the invalid is reported to be main- 
taining strength pretty satisfactorily. 
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HEAVY-OIL ENGINES ІМ POWER 
STATIONS. 

Тносон internal-combustion engines were among 
the first prime motors to be used for driving 
dynamos, and have had their share of technical 
improvement since that date, the extent to which 
they are now used in power stations is trifling, 
amounting to only some 1 per cent. of the total. 
The small use of Diesel engines in particular is the 
more conspicuous, because of the remarkable progress 
they have made in the marine engineering field. 
Whatever part internal-combustion engines may be 
destined ultimately to play in the extension of 
electric power, and however far they are from 
having been shown suitable to be the primary 
equipment of great power stations, they have 
possible applications which seem to deserve more 
attention than they have received. It has yet to 
be seen, for example, how far they may be the 
most desirable means of avoiding uneconomical 
extensions of the National Grid, or of dealing with 
great loads. Information is, however, slowly асси- 
mulating. For the last five years the Diesel Engine 
Users’ Association have been keeping careful 
account of the working costs of heavy-oil engines 
used in a variety of stations at home and abroad. 
From time to time they have published the results 
of these records, and their sixth annual report on 
the subject has recently been issued, giving particu- 
lars of the cost of operation of 41 stations in the 
United Kingdom and 12 stations overseas. These 
generate between them from 70,000,000 to 80,000,000 
units, and the detailed records show both an ex- 
tended use of these engines for generating purposes 
and an increasing efficiency. In the few instances 
in which difficulty has been found in running Diesel- 
driven alternators in parallel there seems no reason 
to suppose that the difficulty arises from any inherent 
inaptness of the engine to this purpose. Speaking 
generally, the improvement in the economy in the 
running of heavy-oil engines in power stations is 
no sudden development, but has been proceeding 
fairly steadily for the last five years, and the 
time seems to be ripe for their merits in the 
generation of current to be tried out on a larger 
scale. 

The committee of the Association, on Heavy Oil 
Engine Working Costs, were doubtless well advised 
in collecting and publishing the figures of all stations 
with which they had to deal, but а perusal of their 
present report, with the extremely voluminous 
table in which the results are collected, suggests 
the doubt whether it would not be easier to see the 
wood if there were not so many trees. The investi- 
gation of the efficiency of heavy-oil engines for 
generating electricity may now be assumed to 
have passed the stage when the average per- 
formance of such stations had & practical interest. 
An average is а kind of statistical handle, many 
other varieties of which have been developed in 
recent years, the object of all of them being to 
enable the effect of а large number of figures to be 
seen simultaneously. It is a popular implement, 
because it can be used by the most ingenuous 
operator, to whom the low cunning required by 
some forms of mathematics is distasteful. Even 
with the most simple tools, however, the mathe- 
matical mill may be dangerous if it is worked 
without due regard to the materia] on which it is 
employed ; and the ease with which averages can 
be applied leads sometimes to their use where 
they are not properly applicable, so serving rather 
to divert attention from what is important, than to 
give it a convenient expression. To the historian, 
for instance, who wishes to trace the extent of the 
progress which has been made in the efficiency of 
heavy-oil engines as a whole, average figures of a 
number of quite different designs may be significant 
and useful. For the practical purposes, on the 
other hand, of persons who contemplate using such 
engines, the average of a number of quite different 
engines can do no more than set up an arbitrary 
standard, which has no relation to the evolution of 
any individual type, and the existence of this hybrid 
figure may carry with it the risk of its being 
mistaken for an actual standard. If the use of a 
particular class or design of engine is contemplated, 
average figures yiving the results obtained with 
these engines in a variety of circumstances, such as 
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тау possibly occur in Ше intended use, may ђе of 
practical value; but this value must certainly be 
diluted, if not avoided altogether, when the average 
includes the performance of & number of other 
engines, which are not intended to be used in the 
installation in question. The present position in 
regard to the use of heavy-oil engines in power 
stations seems to be that it is desirable to know 
which, among the various designs, is the most suitable 
for given conditions, and what sort of efficiency can 
be expected from it. The answers to these ques- 
tions cannot be obtained by studying average resulte, 
but by attending particularly to the best. Some 
quite good performances, indeed, can be found even 
among the older engines. One 80-h.p. engine 
twenty-one years old, for instance, ran a good deal 
more than half the hours in last year at about the 
fuel consumption (0-73 lb. per unit generated) of 
the average of all stations recorded. That is 
doubtless important as well as interesting; but 
for the time being it seems of even more importance 
that the stations under notice should be grouped 
according to their respective efficiencies, in order 
that the most efficient should receive appropriate 
consideration. 

What may be the ultimate place of heavy-oil 
engines in power generation cannot well be pre- 
dicted at the present time. In one important 
respect, however, it appears to have an unques- 
tionable advantage over other alternatives. How- 
ever loads may be levelled out, there will always 
be peaks, and it is unlikely that engines which 


deal with the normal load will ever be able ајво 


to take the peak loads without sacrificing some of 
their normal economy. For dealing with peak 
loads Diesel engines have the advantage of being 
able to start up almost instantaneously. Іп last 
year's interesting serial report of the Prime Movers' 
Committee of the National Electric Light Associa- 
tion in New York, a plant of three such engines, with 
а fixed load capacity of over 12,000 h.p., was des- 
cribed as then being installed in connection with the 
Panama canal works, and, after having been started 
up had had full Joad applied in 32 seconds. What- 
ever may be the pretention of such engines to 
carry the normal load, the rapidity with which they 
can be applied to meet à peak demand appears to 
deserve careful attention. On the broad question 
of the general suitability of heavy-oi] engines to 
power-station work, the Diesel Engine Users’ Associa- 
tion draw attention to the Worthing installation, 
which, though running at the poor annual plant load 
factor of only 16-1 per cent. and having a fuel cost 
somewhat above the average (0-73 lb. per unit 
generated), ran continuously throughout the year, 
generating current at an engine cost of 0-503d. 
per unit generated. Other examples of comparable 
efficiency can be found in the data compiled, and 
there seems no doubt that, although there must 
be & limit &bove which increase of size will not 
increase the efficiency of the plant, the heavy-oil 
engine plants at present used in power stations are 
below that limit. The Association suggests that at 
least one specially designed oil engine station with 
а capacity of, say, 10,000 kw., should be equipped 
with the best types of modern engine and tried 
on peak loads in some outlying area under the 
national electricity scheme. The evidence to be 
found in the statistics which the report presents, 
certainly seems to support the view that the 
expenditure for such an experiment would be justi- 
fied, and that its results should provide valuable 
information. Тһе prospect that before many years 
our coal supplies may be translated more or less 
into oil, is no conclusive evidence that in power 
stations the oil would be used best in internal- 
combustion engines. 1% seems, however, to be 
conclusive as to the imprudence of going on 
without experience on a satisfactory scale of the 
technical and economical efficiency of such engines 
when so applied. Тһе experiments would be worth 
making, even if there were no more special objective 
than that of ascertaining these particulars for engines 
on normal loads. Its prudence would, however, be 
placed more clearly beyond question if, as has been 
suggested, the engines were put in for dealing with 
the peak load of a large station, which was provided 
otherwise with the current for its normal require- 
ments. 
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Евом а paper by Mr. H. де B. Parsons, in 
the April Number of the Proceedings of Фе Атегі- 
can Society of Civil Engineers, it appears that 
certain American engineers have assumed that 
Ша wall be founded on pervious soil, liable to 
become watercharged, this water will cease to obey 
the laws of hydrostatics, and will fail to exert its 
normal upward preesure on the foundation. To 
prove the fallacy of this contention Mr. Parsons 
made a number of experiments by filling а large 
container with sand up to half its total height, the 
whole being then completely filled with water. A 
glass vessel filled with water had Ив base bedded 
in the sand, and was then gradually dewatered by 
means of а syphon. The point was noted at which 
it commenced to lift owing to the upward hydraulic 
pressure on its base. Check experimenta were 
made in order to provide а correction for Ше 
friction of the sand on the walls. In these some- 
what rough experiments the measured uplift was 
90 per cent. of the theoretical, and in further 
experiments made with higher heads at the 
Rensselaer Polytechnic, figures ranging from 96-5 
to 100 per cent. of the theoretical were recorded. 
In the course of the experiments, it was noted that 
time was required to ensure the thorough saturation 
of the sand, and Mr. Parsons concludes that in 
the case of pervious soil it is never safe to assume 
that the uplift will be less than the theoretical value. 


ELECTRICALLY-HkATED TRASH SOREENS IN НурЕо- 
ELECTRIC PLANTS. 


In many countries, where water power has been 
extensively developed, such as Canada, Norway 
and Sweden, the temperature during the winter 
months is very low. "This meteorological condition 
gives rise to certain operating difficulties, especially 
when the power is obtained direct from rivers, 
rather than from falls or reservoirs. The difficulty is 
caused by the formation of what is commonly known 
as frazil ice at the beginning and end of this season 
of the year. Such ice is formed in open water at 
zero temperature in the shape of slender needle- 
like crystals. If these crystals are undisturbed, 
they gradually spread over the surface, but where 
there is any turbulence they are drawn under and 
distributed throughout the body of the water to 
a greater or less depth. When these needles reach 
the entrance to the forebay they tend to build up on 
the trash screens and gradually to form a mass, whicb 
it is almost impossible to clean off by mechanical 
means. This mass is extended downwards by the 
entering water, until finally the flow is almost 
entirely cut off, thus not only reducing the plant 
output, but giving rise to unbalanced pressures on 
the screens. This difficulty may be overcome by 
raising the screens at intervals. But while the ice 
does not damage the turbines other refuse may, and 
the modern tendency therefore is to attack the 
problem at its root and to provide some means 
of heating the screens, so as to get rid of any 
ісе that may form thereon. This method has 
been in use for some time at & number of plante 
in Norway and Sweden,* and has recently been 
adopted at the Shawinigan Falls station of the 
Shawinigan Water and Power Company, Canada. 
Some details of the installation at the latter station 
were given by Mr. C. В. Reid in a paper read 
recently before the Engineering Institute of Canada, 
and reproduced in the current issue of The Engr- 
neering Journal. Experience shows that from 140 
to 426 watts per cubic foot of water per second are 
required to maintain the screens at а temperature 
high enough to melt the ice. The Shawinigan Falls 
installation was therefore designed for a normal 
energy input of 225 watts, which can be raised to 
425 watts by altering the transformer tapping. 
The screens, through which the water for the main 
40,000 kv.-a. units passes, are arranged in five 
bays. Each bay is 12 ft. wide, and the screens, 
which are in three sections, are 25 сащ pas 
There are forty-eight 3} in. by $-in. ше 
Бау, and these Rx eda Але four in parallel, while 
12 of the groups thus formed are connected in 
.. ᷣ opie cqui qu г 


* See “ Ice. Troubles in Norwegian Power vt һу 
А. Ruths.  ENoiwEERING, уо], oxviii, page 73 (1924. 
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series. The connections are made in such а way 
that one series circuit covers 23 bays, the length of 
each such circuit being 615 ft. The two circuits thus 
obtained are connected to two 750 kv.-a. trans- 
formers, and are supplied with two-phase current 
at 135 volts and 30 cycles. The bars forming the 
screen are supported on steel angles, to which they 
are electrically welded, the angles in turn being 
supported on oak blocks, which serve as insulation. 
The average current passing through the screen 
bars is 3,680 amps., the power per cubic foot per 
second being then 227 watts, and the power factor 
73.2 рег cent. It is stated that severe frazil ice 
conditions have been successfully handled on several 
occasions. Experience also shows that an installa- 
tion of this kind is particularly valuable where the 
frazil ice develops quickly and does not last long. 
Where, however, it is experienced more or less con- 
tinuously, Mr. Reid considers it would probably be 
more economical to make the screen of tubes and 
to circulate warm water through them. 


Тнк REINFORCED CONCRETE COLUMN. 


In an article entitled “ The Reinforced Concrete 
Column,” published in our issue of November 4, 
1927, a paper read by Mr. Phil. I. Markmann 
before the American Concrete Institution was 
discussed. Mr. Markmann has since addressed 
` several communications to us criticising the attitude 
taken up in the article, but leaves the question, 
as it seems to us, in much the same position. There 
is evident a fundamental difference in the point of 
view. No amount of mathematical analysis, of 
which we have received many closely typed pages, 
can deduce the truth from a primarily false basis. 
It may be convenient to recall that it is accepted, 
in the case of а concrete member having straight 
embedded rods, that the concrete in shrinking 
induces compression in the rods, with a correspond- 
ing tension in the concrete. The imposition of an 
extraneous load then has further effects upon the 
combination effects which аге in question. Refer- 
ring to Mr. Markmann, our article said, “ Не 
contends and endeavours to show, that, with the 
imposition of extraneous load, there is a stage during 
which there is no increase of compressive stress in 
the steel, notwithstanding that by the imposition of 
such load, with reaction at the column base, there 
must be a shortening of the column, and of the steel 
within it." That is the crux of the whole question, 
and, though willing to be convinced, we are left with 
no choice but to maintain our original position. It 
may be noted, that though we were not aware of the 
fact when the article was written, the discussion of 
Mr. Markmann’s paper disclosed a general апа 
similar scepticism on the part of those who engaged 
init. The contention of Mr. Markmann's paper is 
that above any particular column of a building 
under erection, having many stories, there should be 
within а limited time, in order to keep down ехсев- 
sive tension in the concrete, a defined proportion of 
the total load the column has to carry. The necessity 
for this was questioned in our article, denying as it 
does the validity of Mr. Markmann's reasoning, 
but the statement that be does not tell us what to 
do in the case of topmost columns with only the roof 
to add, does him it may be admitted, a little less 
than justice, as for that case, the added roof is alone 
sufficient for his purpose. We readily concede this 
point, though still contending it to be of no import- 
ance. The differences there are in the processes of 
reinforced concrete design are well illustrated by this 
matter of the column. Тһе material, or combina- 
tion of materials is itself, with its uncertain proper- 
ties, but little amenable to rigid mathematical 
treatment, but such treatment when applied should 
at least be consonant with the facts. 


Тове Ѕтпіз ror Оп, REFINING. 

During recent years, the old shell still, which is 
used as a batch unit or as a continuous battery, has 
been replaced by the combined tube still and bubble 
tower, as being less expensive in equipment, direct 
fuel, process steam and loss of material, for yielding 
products of definite specifications in one operation. 
In order to meet varying market conditions and 
the peculiarities of different crude oils, the refinery 
plant should be flexible, though this may involve 
some loss of commercial efficiency. In America, 
Мг. С. Н. 8. Edmonds explained іп a paper read 


last week. A letter of condolence had been ad- 
dressed by the Council to the family of the deceased 


gentleman. 


RETIREMENT OF THE Hon. TREASURER. 

The President then announced that, following the 
retirement of Mr. F. H. Norwood from the bank 
with which he was connected, he had resigned the 
post of hon. treasurer to the Institution, which he 
had so worthily filled for 13 years. The President 
авкед Mr. Norwood to accept а grandfather’s clock, 
with a suitable inscription, as a token of their high 
appreciation. In acknowledgment, Mr. Norwood ex- 
pressed his regret at severing what had always been 
very cordial relations with the Institution. The 
Chairman, on behalf of the Council, then recom- 
mended the election of Mr. Harold Robinson, 
joint manager of the Charing Cross Branch of the 
National Provincial Bank, as successor to Mr. 
Norwood. Mr. Robinson, who was present, was 
thereupon unanimously elected hon. treasurer to 
the Institution, and signified his acceptance of the 


office. 


INVESTIGATIONS ON WRovGHT-IRON CHAIN AND 
CABLE AND STEEL WIRE ROPES. 

There were two papers for reading and discussion, 
and as they were on generally allied subjects, the 
President suggested that they should be read in 
abstract consecutively, after which both might be 
discussed individually or together. The first paper 
was entitled “Тһе Causes of Failure of Wrought- 
Iron Chain and Cable,” by Dr. H. J..Gough and Mr. 
A. J. Murphy. It arose from a recommendation for 
research made by the Home Office to the Depart- 
ment of Scientific and Industria] Research, and 
will be reprinted in abridged form in our next issue. 
In the meantime a short summary is given below. 
The second paper was the Third Report of the Wire 
Ropes Research Committee and was presented by 
Dr. W. A. Scoble. It is reprinted in abridged form 
on page 522 of this issue. 

Dr. Gough’s and Mr. Murphy's paper detailed an 
account of numerous experiments to determine the 
causes of brittleness in wrought-iron chain or cable, 
and to discover a remedy. The failures and charac- 
teristics caused by overheating were examined, as 
also were failures due to faulty or deteriorated welds. 
A study was made on the effect of repeated static 
straining, with and without intermediate heat- 
treatment, upon the strength properties of а chain 
and on the mechanical properties and microstructure 
of the iron. An examination was made of, and 
tests were made on, various wrought-iron chains with 
а known history of service, and experiments showed 
that the brittleness and characteristics acquired by 
such chains could be produced in new chain links 
and chain iron by repeated small impacts. Other 
experiments proved that a brittle case covering 8 
very ductile core would make the whole section 
behave in a very brittle manner under shock condi- 
tions. The conclusions arrived at were that, apart 
from failures due to overheating and defective welds, 
which heat treatment could not cure, the most 
important cause of brittleness was local hardening 
from various causes in service, whereby а link 
section was converted into a thin, highly brittle case 
covering a ductile core, which was particularly liable 
to crack. Heat-treatment, either annealing at а 
dull red heat, or normalising at 1,000 deg. C., would 
effectually restore the chain to 4 condition of great 
ductility, but, while providing a cure for surface 
embrittlement, would not prevent the subsequent 
redevelopment of brittleness in service. The 
researches endorsed the present practice of periodical 
low-temperature annealing of wrought-iron chain 
and cable, and placed it on a rational basis. 

Dr. Scoble was then called upon to present his 
paper, at the conclusion of which the meeting was 
thrown open for discussion. 

Mr. Daniel Adamson, Chairman of the Wire 
Ropes Committee, opened the discussion by а 
reference to the paper on wrought-iron chains. He 
thought the value of the original matter in this 
research was considerable, and the authors had 
been successful in showing that the process of 
annealing, which had been accepted unproved 
by generations, was really useful. Wrought-iron 
links had been dealt with in the paper, but he 
wondered if the same effects as to work hardening, 


before the Institution of Petroleum Technologists 
on April 17, two main systems of tube stills were in 
use. The once-through or single-flash tube still 
was combined with a single or a multiple fractionat- 
ing tower; the step-up systems used two or more 
tube stills and towers in series. A third circulating 
type of tube still was only recommended for certain 
intermediate refinery operations. The first, single- 
flash, system had advantages for ordinary topping 
or stripping operations; the step-up system was 
preferable for deeper cutting and for lubricating 
stocks, because it lent itself to vacuum operation. 
On the first system, а crude oil was distilled under 
atmospheric pressure to yield both light and heavy 
products, e.g., petrol, cracking stock or kerosene, 
gas oil or wax distillate, and cylinder stock or 
long residuum. The crude oil, first utilised to cool 
the fuel oil, and thereby itself preheated to 300 deg. 
or 350 deg. F., passed directly into the tube still, 
which 16 might leave at 825 deg. Е. or less, and then 
into the tower, the upper portion of which was а 
bubble-tray column to serve both as separator and 
vaporiser. The vapour above the liquid would 
consist partly of superheated vapours of low boiling 
point. In order to obtain these vapours, also in 
the form of liquid streams, а certain amount of heat 
had to be abstracted, which was done by the aid 
of partial condensers, installed on the top of the 
tower, or, more frequently, by pumping some reflux 
into the tower. Тһе liquid reflux generally chosen 
for the main control of the process was the lightest 
cut produced. This cut, discharged on the top bubble 
tray, absorbed heat from the vapour; part of the 
reflux was revaporised while the heavier vapour 
was condensed. For the further regulation of the 
operation, reboiling or stripping sections were 
provided, either in the tower or outside it, and fitted 
with superheated-steam coils. Thus, heat had 
first to be transferred to the oil and then to be 
removed again; in actual practice, about 40 per 
cent. of the total heat was recovered with the aid 
of heat exchangers. Another point claiming much 
attention now was the correct proportioning of the 
heating surfaces of still furnaces for radiation and 
for convection, so as to avoid excessive furnace 
temperatures and local overheating of the oil. 
Mr. A. G. Peterkin had found that, when operating a 
tube still at a thermal efficiency of 75 per cent. (ratio 
of heat transferred to the oil to the total heat in the 
fuel), the furnace temperature varied between 1,630 
and 1,360 deg. F. close to a radiant surface, which 
was 16 per cent. of the total surface and absorbed 
53 per cent. of the total heat, while the oil entered 
the tube still at 349 deg. F. and reached a final 
temperature of 797 deg. Е., the flue gases entering 
the stack at 490 deg. F. 


— 


INSTITUTION OF MECHANICAL 
ENGINEERS. 


Prior to the general meeting of Ше Institution 
of Mechanical Engineers at Storey's Gate, West- 
minster, on Friday, April 20, а meeting of the 
members of the Benevolent Fund was held to 
consider the report of the committee of management 
for 1927, and to elect office-bearers, the chair being 
occupied by the President. Тһе report showed that 
the membership was 1,182 at the end of the year, 
and that the funds amounted to 13,385. 118. on 
that date. The income for Ше year 1927 was 
1,4431. 128. 2d., but there had been an excess of 
payments over receipts of 691. 144. 4d. Тһе report 
was unanimously adopted. Sir John A. Е. Aspinall, 
Mr. Rustat Blake, and Sir Hugh Reid retired, by 
rotation, from the committee of management, and 
Mr. G. E. W. Cruttwell, Sir Henry Fowler, and 
Principal G. F. O'Riordan were elected to fill their 
places. The hon. treasurer, Mr. F. H. Norwood, 
retired, and Mr. Harold Robinson was elected for 
this office. The hon. secretary, Brigadier-General 
Magnus Mowat, and the hon. auditors, Mr. C. J. 
Haines and Mr. T. C. Pulman, were re-elected. 


Tug Late MR. Henry Davey. 


The general meeting then followed under the 
chairmanship of the President, Mr. R. W. Allen, 
who opened the proceedings by an appreciative 
comment on the late Mr. Henry Davey, the members 
meanwhile standing, to whose death. we referred 
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&c., were likely to occur with steel chains which | had been arrived at by accident. Manufacturers 
were now being manufactured. He had seen some | of wrought iron had their own research staffs, and 


large cables being cast in sand, just like an ordinary 
steel casting, even faulty links being replaced by 
new castings on the sound links, Тһе production of 
cables with studs in the middle of the links by this 
method was really an object lesson in skilful mould- 
ing. The process was in use in the United States, 
and, he believed, also in Sheffield.* 

Referring to the report on wire ropes, Mr. Adam- 
son said there was little to discuss, since it was really 
a record of careful experiment ; but there was much 
to digest, and the diagrams and matter provided 
material from which it was possible for individuals 
to judge the effect of the many varied conditions 
of the working of wire ropes. As an example, 
he, himself, had been always rather concerned 
about the effect of pulley diameter. No doubt the 
suggestion arose from some of the earlier experi- 
ments, and had, some years ago, arrived at the 
result that, beginning at a diameter of pulley com- 
mon in ordinary overhead-crane work, namely, 
about six circumferences of the rope, an increase of 
diameter of one-third of the pulley approximately 
doubled the life of the rope. An examination of the 
results in the paper had confirmed his conclusion. 
He had embodied his deductions in a diagram, 
reproduced herewith. Other points were the effect 
of an increase of diameter against the load- 
carrying power for a given life, and that halving 
the load appeared to treble the life of the rope on 
reverse bends. 

There was a great difference between the employ- 
ment of wire rope over the pulleys of an ordinary 
pulley-block and over, say, such a pulley as that 
used in colliery winding. Not only were the ratios 
of pulley diameter to rope diameter different, but 
the conditions of working were very different. 
Members would be able to make their own deduc- 
tions from the data given in the two reports, and 
should apply them to their own particular branch 
of work as best they could, checking the results 
from their own experience. In the meantime, 
Dr. Scoble was proceeding with experiments on 
larger ropes, which would probably be more useful 
than those on comparatively small ropes. If the 
results already submitted were digested, it would 
no doubt be possible, in a year or во, to discuss the 
experiments as a whole. 

Mr. J. E. Fletcher was the next speaker. He 
dealt with Dr. Gough’s and Mr. Murphy’s paper, and 
questioned whether, although chains were such 
familiar things, their manufacture was familiar to 
most engineers. It would be useful to point out, 
therefore, that in making a chain it was virtually nor- 
malised before welding was begun. He thought the 
figures given in the paper regarding the effects of 
overheating were rather misleading. After all, it 
was necessary to heat up the iron to the welding 
temperature, and, further, it was doubtful if the 
temperatures given burned or oxidised the iron to 
the extent indicated. Perhaps the authors would 
state how long the bars were maintained at the tem- 
peratures quoted. He was of opinion that the high 
temperature had been kept up for longer than was 
really necessary, which would not give good results. 

Referring to a fractured surface described as 
containing two or more layers of burnt iron, Mr. 
Fletcher said it was strongly suggestive of certain 
material which occasionally reached this country 
from abroad, which was really made up of iron and 
steel. Such material might be easily burned, which 
was not the case with iron itself. This steely iron 
was в most dangerous material to use, a fact which 
required publicity. As to defective welds, these did 
occur occasionally, but chain makers’ returns showed 
that failures from unknown causes were rare. The 
chains mentioned in the paper had, of course, been 
subjected to very rough treatment. 

He considered that the authors had contributed 
a fact of real value by showing that, by annealing 
between 650 deg. C. and 750 deg. C., embrittlement 
could be remedied. His own experience was that 
moet of the failures of chains were due to the absence 
of periodical annealing coupled with rough handling ; 
thus, many failures were caused by a man putting 
on a lifting chain that was twisted to begin with. 

It had been hinted that the annealing temperature 
LEE qd ND EROS нама сақ ныл EES 


• See ENGINEERING, vol. cxxiii, page 734 (1927). 


life. 
was undertaken was, whether, instead of annealing 
them, chains should be normalised. The results 
showed that normalising was as effective as annealing, 
in view of what had been shown to be the real 
cause of brittleness. There were difficulties, 
however, in carrying out the normalising of chains 
in the average shop, and the department was there- 
fore gratified to find that, after all, annealing at a 


comparatively low temperature had been proved 
to be a satisfactory process. 


had for years been giving attention to the question 
of proper temperatures for annealing. In his own 
experience, 650 deg. C. to 750 deg. C. gave the best 
result. It should be remembered that, if normalising 
were attempted at higher temperatures, there was a 
risk of making the outside of the chain too soft. 


Mr. G. Stephenson Taylor, in the course of an 


explanation as to why the Home Office had requested 
that the research on the causes of failure in chains 
should be undertaken, as had been во ably done 
at the National Physical Laboratory, said that it 
was desired to extend the compulsory regulations 
under the Factory and Workshops Acts as regards 
the treatment of chains. Considerable doubt had, 
however, been expressed by some authorities as 
to the efficiency of annealing wrought-iron chains, 
and the Home Office was therefore desirous of 
reaching certainty in a matter possibly affecting 
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enquired whether the authors considered re-testing 
to the proof load desirable or necessary after the 
annealing of chains if no additions had been made 
to them, and asked if the lower temperature of 
650 deg. C. was to ke accepted as the minimum for 
annealing. 

Mr. H. D. Lloyd considered that the Report of the 
Wire Ropes Research Committee was a valuable 
contribution to the insufficient literature on wire 
ropes, but he doubted whether, in the summary 
of resulta the assumptions made in respect to the 
wire used in the ropes were quite justified. Much 
depended on the quality of the wire,and the author 
had said nothing on that point. Apparently, 
invariability was assumed, and all wires were classed 
as 80-90 tons, and 100-110 tons. 14 was, however, 
essential to know the carbon content, the heat 
treatment, and the cold work put on the wire before 
finishing. With regard to the table and diagram 
of fatigue tests, it was scarcely fair to put the 
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Тһе thick dotted curves are based оп the formula :— 
Вх TL8 = С, 
where В = bends to failure 
T = tension іп 1b. 


and C depends upon the ratio of diameter of 
по to diameter of горе, accord- | 
g to the equation :— 
P = 1:072 Bo-, 
where Р «= diameter of pulley in terms of circum- 


ference of rope, 


and B = thousanda of bends to failure under 
1,000 1b. tension. 


One of the points raised before the research 


The experience of the Factory Department had 
shown repeatedly that where annealing was 
periodically and systematically carried out it 
prevented the failure of chains and the accidents due 
to such failures. He, personally, had investigated 
many accidents in which the chains concerned had 
fractured in the brittle way described by the 
authors, and the history of those chains showed that 
they had never been annealed from the time they 
were put into service, but had simply been used until 
they broke. He would like to mention that the 
exhibit of fractures from the experiments then. on 
view had been presented by the National Physical 
Laboratory to the Home Office Industrial Museum 
in Horseferry-road, and could be inspected there 
at any time by members and others interested. He 


"ENGINEZIUNG* 
X 105 TONS PEE 80. IN. 
Thus :— 
P C. n 
6 in 20 x 108 57 
8 „ 40 x 10, 112 
10 ,, 70 x 10, 192 
12 „ 106 x 10, 296 
14 „ 152 x 10, 430 
16 ,, 208 x 10, 590 
18 ,, 276 x 10 780 


basic steel 0-071 in. in diameter, at the top as show- 
ing better results than anything else. Acid steel 
naturally gave а higher bending value if the sectional 
area were correct. The average steel would be 
superior if like were compared with like, which had 
not been done in the diagram. 

With regard to the recommendation which gave 
top place in rope construction to the 6 by 12 type 
with hemp in the strand as well as in the rope, here 
again there was а difference. Тһе stresses were in 
tons per square inch, and such a rope could not be 
used in all cases. The 6 by 12 construction had 
only a total breaking load of approximately two- 
thirds that of the 6 by 19 of the same diameter. Не 
suggested that some other rope constructions might 
be tried in future. In much of the American prac 
tice, the wires and strands were all made up to the 
same lay, and were therefore in line contact instea 
of point contact, and did not cut each other. The 
strands of the 6 by 19 construction, tried in 5 
experiments, cut one another in the making, an 
produced fractures earlier than they otherwise 
would do. 

Mr. E. J. Taylor, speaking from a long experience 
in re-testing chains, said that since wear was pt 
stantly taking place, and strained links had M th 
renewed, re- testing was absolutely necessary. W. 
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bs uhren dd e: Modi are not been badly| The President then announced that the final 
chain had i cb 1 Pagi T however, meeting of this session would be an informal one, 
5 ir vod k r annealing two or|to be held tbis evening at 7 p.m., the subject for 

imes, it would weaken. Мг. С. Stephenson | discussion being “ Pulverised Fuel in Locomotive 
Taylor had suggested that it might not be necessary | Furnaces,” introduced by Mr. J. С. Armstron 
to re-test the chain. In such a case, à very expert|He reminded members of the summer seine. 
inspector would be needed to examine the chain, but | to be held at Southampton from June 25 to June 29, 
T himself аа that the only safeguard was|and announced that the library and read ing-room 
t 5 5 DRM would be closed during the summer months at 
1 bur ы 4 Pr. Gough and Mr. 5.30 p.m. daily, except on Saturdays, when the 

urphy made any comparisons between chains | closing hour would be 1 p.m. 


cracks and to temper brittleness have been traced, 
these steels will be used with confidence for the 
highest class of work. The chrome-vanadium 
steels, so extensively used in North America, аге 
fully described. Interesting reference is made to 
the influence of uranium and zirconium on steel. 
There is no doubt but that the present intensive 
testing, including notched-bar and fatigue testing, 
tests at high temperatures, and statistical examina- 
tion of works tests, will eventually demonstrate 
if there is any real advantage im the addition of 
| molybdenum and vanadium to alloy steels. 


of 208 . iron and chains of wrought steel. 
essor F. C. Lea was of opinion that both PIU E IU Uere gem . ; А ; 
uld be 4 | The third part is good with regard to equipment. 
нари А int of coupled | iOS » if considered LITERATURE. The chapter on electric heating is excellent and 
po view, namely, that of surface effect. ANNA repays careful study. Тһе author emphasises the 
fact that it is not only the cost of heating per 


Dr. Gough and Mr. Murphy had shown that the em- 
brittling of the surface by work done on it, endan- 
gered the chain, and that annealing and normalising 
could correct the likelihood of failure. With respect 
to wires, Dr. Scoble had shown by his experiments 
that a wire which had been cold drawn had a range 


unit of material which is the criterion, but many 
qualitative advantages follow from electric heating, 
and the reaction on power supply and distribution 
may be very favourable. In this section, the author 
draws attention to the importance of the human 
element, despite intense standardisation of material 
and mechanicalisation of plant. 

The author has given us an improved and valuable 
book. Тһе photographs of fractures and some of 
the photo-miorographs are not up to the standard 
expected. Тһе sections on tool steels and steel 
castings could be extended. More information 
could be given on steel; for example, on the effecta 
of forging and rolling on fibre in transverse tests. 
Data on the treatment and handling of large and 
very large forgings would be useful, as their 
importance is increasing. It would seem desirable 
to include matter on the recrystallisation of hot- 
and cold-worked material. Such additions would 
considerably increase the utility of the book in 


its future editions. 


Steel and Its Heat Treatment. By D. К. BULLENS. 
Third edition, London: Chapman and Hall, Limited. 


[Price 25s. net.] 
THE first edition of this book, the only one in 
English devoted almost entirely to the heat treat- 
of repetition stress much less than would be expected. ment of steel, appeared in 1915. The second 
He, himself, had shown that the surface effect of edition came out in 1917, and now a third edition 
wires quenched and tempered, as well as cold-drawn has been published. These facts indicate the 
wires, was very serious when they were used under interest taken in the book. In the new edition, 
strain. The effect of cold working on the surface of which has been largely re-written, there are 123 
wires was not only shown by the Wöhler tests, but additional pages, and almost twice the number of 
іп a much more remarkable way, which he hoped to figures. Тһе value of the book to treaters and users 
put before the Institution later. of steel has been increased in an even greater pro- 
Referring to chains, one speaker had enquired portion. The author's point of view seems to 
what was likely to happen in the case of steels. have altered since writing the first edition. In the 
There was evidence to show that, if cold work were first preface, heat treatment is regarded as an art 
done on a mild steel and it was then subjected to | 8 trade, and theories are only to be advanced 
an annealing, as distinguished from a normalising, when necessary. The second preface refers to the 
temperature, a state of brittleness would be produced. inclusion of additional matter illustrating the appli- 
There was, nowadays, a tendency to change from cation of principles in practice, whilst, in the third 
pure wrought iron to the mild steels in the making preface, it is stated that advances in metallurgical 
of chains, and it was important that the question of science have necessitated new matter and comment. 
how far the results that were true for wrought iron The tendency has been towards a more scientific 
were applicable to steel should be investigated. attitude, with, as a result, considerable improve- 
Meanwhile, those using mild-steel chains should be ment in the book. This transition is symptomatic 
very careful in the treatment of them as far аз [of the times, treatment being first an art, then a 
annealing was concerned, and should preferably trade, then a science, while now it is standardised 
normalise them. and organised on a mass-production basis. The 
Referring to Dr. Scoble’s report, Professor Lea | book appears to have been written more from the 
thought there was need for fundamental research. last point of view, and will perhaps prove most 
There was a disposition towards the inadequate | Valuable to workers in this domain. 
analysis of results. The tensile strength of the The new edition is divided into three parts, 
steel had been spoken of, and curves had been called the metallurgical, engineering and production 
plotted to various bases. He felt this plotting phases. These occupy about one-third, one-half 
needed supplementing, and should represent range | and one-sixth of the book, respectively. The first 
of repetition stress during the mean stress worked | Part deals with the testing of steel, its micro- 
at. He had taken one or two of Dr. Scoble's results, | Structure, annealing and the theory of hardening, 
had analysed them on such lines, and had been and includes an excellent section on casehardening, 
surprised to find that the real factor of safety, founded largely on Giolitti’s work. The aversion 
instead of being 6, 7, 8 ог 9, as would be the case | from water hardening, noted in the first edition, 
were the ultimate strength referred to, was round is no longer expressed in the present one. Very 
about 1:25 to 1:5. Perhaps Dr. Scoble could good results can undoubtedly be obtained by 
develop the argument a little further, so that the | Water hardening under certain conditions; g- iron 
factor of safety might be more clearly recognised. | is still referred to in the theory of hardening. 
On the conclusion of the discussion, the President | The engineering part describes the various kinds 
stated that, while the three authors concerned would of alloy steels and their mechanical properties 
deal more fully in written communications with the after detailed treatments. This part is based 
points raised, Mr. A. J. Murphy would comment largely on the specifications, charts and data of 
on one or two then. Mr. Murphy said the question the American Society of Automotive Engineers. 
of treatment for steel chains had been raised. It There is а new section on stainless steel, but the 
by no means followed that this should be the same | reference to the very important austenitic steels 
ав for wrought-iron chains. Тһе National Physical of this type is meagre. Тһе author is evidently 
Laboratory were about to extend investigations to impressed by the economic value of low-carbon 
mild-steel, and possibly higher carbon-steel, chains. | Manganese constructional steels. This optimism 
Replying to Mr. Fletcher's question about over- appears justified. Molybdenum steels come in for 
heating, he would say that the bars were held at extensive treatment. Evidence is brought forward 
the temperatures given for a quarter of an hour. for the superiority of the nickel-chrome-molybdenum 
It should be emphasised, however, that, although | steels over the nickel-chrome steels, but it is rather 
the experiments showed that exposure to a tempera- unconvincing. One of the advantages is stated 
ture &bove 1,000 deg. C. produced deleterious effects, | to be the elimination of temper brittleness, but 
Which increased ав the temperature rose, there this may not be directly due to molybdenum. 
were other considerations, such as the improvement | А series of very important nickel-chrome forgings, 
In welding properties, accompanying this rise. This, | in number about а hundred, once came under the 
(о а certain extent, outweighed the consequent reviewer's notice. Temper brittleness could not 
reduction in the intrinsic strength of the iron. Не | be induced in these forgings by very slow cooling. 
did not think that welding temperatures rose: to It is noted, however, that the steel was most 
1,400 deg. C., as this was not more than 100 deg. | carefully made, and in no case did the phosphorus 
below the melting point of pure iron. With regard | content exceed 0-01 per cent. The nickel-chrome 
to burning in iron, the example referred to by steels form a group of extraordinary utility. Suitable 
Mr. Fletcher was from a wrought-iron chain supplied treatment of a fairly soft nickel-chrome steel 
by the Admiralty and manufactured in this country. enables most of the demands made on а modern 
геотег, within the last few days, the National|constructional steel to be met, and, furthermore, 
Physical Laboratory had received а sample of best | the steel can be casehardened. Опе feels соп- 
English iron which showed the same type of fracture. | vinced that when their susceptibilities to hair-line 
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Distillation des Combustibles à Basse Température. By R. 
CouRAU and HENRI Besson. Paris: Gaston Doin et 
Compagnie. [Price 40 franos.] 

LOW-TEMPERATURE carbonisation has of late become 

a popular subject for authors of books and papers. 

The subject has been approached from various 

standpoints, and the public seems likely to be 

presented with а good many more reviews of these 
problems before it will become as familiar with the 
products of low-temperature carbonisation as it is 
with raw coal and ordinary coke. In the introduc- 
tion to the volume before us, Mr. Courau, general 
managing director of the Mines de la Houve (the 
other author, Mr. Besson, 18 а consulting engineer), 
remarks that the tonnage of paper blackened in 
dealing with this subject probably exceeds the 
tonnage of low-temperature tar so far obtained. 
The authors, indeed, go further in stating that the 
possibility of remunerative industria] low-tempera- 
ture distillation has still to be proved. They do not 
work for the specialist, the inventor or designer, but 
for industrialists who wish to study the possibilities 
of new processes before venturing upon trial and 
application. That statement disarms criticism to 8 
certain extent. The reader will not expect detailed 
descriptions and drawings, though he might prefer 
to have his diagrams on a larger scale, or copious 
literature references. Тһе bibliography at the end of 
the volume of 356 pages will be accepted as sufficient, 
but would have been better if brought up to date. 
The theoretical chapter is short, and attention has 
been centred upon the essential features of processes 
and furnaces. Enough is said upon the by-products 
and their recovery, and upon questions of general 
economy. Some of the matter has not profited 
by being taken from résumés in French journals, 
and there are some persistent misprints. The name 

Duckham is changed into Durkham, Parr into Paar, 

and the German name Abderhalden looks strangely 

Arabic with two hyphens, as Ab-Der-Halden. 


Naval History іп the Law Courts. Ву WILLIAM SENIOR. 
London: Longmans, Green & Co., Limited. [Price 


65, net.] 
THE reviewer of this book is іп an extremely awk- 
ward predicament: if he summarises Ив contenta 
he forestalls ten really good stories ; if he deals too 
lightly with what the book contains, he runs 8 grave 
risk of doing the author an injustice. Mr. Senior 
has collected material which the most serious and 
scientific student of naval history would do wrong 
to neglect. Piracy, the press, and the suppression 
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of the slave trade in the early part of the nineteenth 
century are matters which have usually come in for 
very sober literary treatment. Students of naval 
affairs who are more interested in small ship actions 
than in great naval encounters have dealt at length 
with the Algerine pirates ; as а rule their researches 
Бате been productive of very strong evidence 
that convoy in the Mediterranean was а strategi- 
cal necessity. When they have marshalled their 
evidence, and drgwn their conclusions, the authors 
have assumed that the subject is exhausted. In 
the same way students of naval administration have 
discussed the press in learned monographs upon 
man-power problems of the eighteenth century 
campaigns. When they have shown that men-of- 
war were very often below complement, and that 
attempts to improve the position were not always 
successful they, like the students of the Algerine 
pirates, have considered that they have given their 
subject adequate treatment. Mr. Senior is not 
content to follow the bureaucratic highroads of 
history, and has carried his researches deeper. 
Each of these questions: piracy, the press, and the 
slave traffic, were brought to the notice of the 
responsible authorities by concrete instances of 
piracy, or prees-gang encounters, before they became 
problems of high policy and domestic administra- 
tion. Mr. Senior has diligently searched for these 
conorete instances in old legal records. Тһе cases 
that he describes are drawn in fairly equal propor- 
tions from three centuries of legal history ; he opens 
his book with the story of Drake at the suit of John 
Doughty; he ends it with a description of how and 
why Sir Edward Belcher, а naval officer in the 
hydrographic service, put in a claim upon the 
Treasury for killing 350 pirates in the Moluccas, at 
twenty pounds apiece, and 980 others at five pounds 
apiece. А few years previously, it would seem, the 
British Government had, very unwisely, passed an 
Act for encouraging the capture and destruction 
of piratical ships or vessels," and had offered 
bounties of 201. per head for pirates taken or killed 
in action, and 5l. per head for pirates present at 
the action but not party to it. 

Naval officers are very much inclined to regard 
law courts with great mistrust; their experiences 
of legal proceedings are often obtained by attend- 
апсе at prize cases in the Court of Admiralty. 
They generally leave the Court with а vague 
apprehension that the long and conscientious 
proceedings were unnecessary, and have deprived 
them of & very substantia! sum of prize money. 
Mr. Senior has а4 last assisted to а reconsideration 
of this rather general prejudice. Stout-hearted 
naval officers may be indignant that the Brazilian 
slave traders who killed midshipman Palmer in the 
Felicidade were subsequently acquitted ; but at 
least they should be grateful to the high legal au- 
thorities who came to the assistance of Captain 
Denman. In November, 1840, this officer, with 
three ships under his command, was patrolling off 
the mouth of the Gallinas River, on the west coast 
of Africa, to suppress the slave traffic. Several 
large factories owned by Spaniards stood near the 
mouth of the river; the territory was ruled by a 
negro king called Siacca, who, being old and infirm, 
had appointed his son Manna to act as regent. 
Aoting under orders from the Governor of Sierra 
Leone, Captain Denman landed with a party of 
armed bluejackets and demanded the release of а 
negro washerwoman whom Manna had unlawfully 
detained. Manna denied that the negress was any 
longer in his possession; but even whilst he was 
denying it “ another scion of the royal house of 
Dombocorro, who was evidently à weaker brother, 
appeared with the woman апа her child and 
delivered them up to Denman.” The British 
captain now pressed his advantage and negotiated 
a treaty for the suppression of slavery. The 
Spanish slave factories were to be burned, and the 
cotton and spirits in them forfeited to King Manna. 
“ It is unlikely,” says Mr. Senior, “ that Mr. Manna 
and his relatives ever had again so unique an 
experience of hunting with the hare and the hounds.” 
Representatives of the royal family put their thumb- 
marks at the bottom of this international instru- 
ment; the eight factories were duly burned, and 
nearly nine hundred slaves were released and 
transported to Sierra Leone. Shortly after his 
return home, the three Spanish owners of the 


factories sued Captain Denman for “ damages for 
trespass to the tune of 180,0001., 150,000/. and 
40,0001., respectively." The case was brought before 
the four Barons of the Exchequer in a court 
“crowded to suffócation," and there learnedly 
argued by some of the most eminent counsel of the 
day. Тће treaty with King Siacca was deemed to 
have been ratified by His Majesty's Government, 
and the jury was instructed to find for Captain 
Denman іп that he had acted in accordance with 
that treaty. 

The reviewer has no wish to question the pro. 
priety of this learned judgment; but а doubt 
arises in his mind. Were the Barons of the 
Exchequer justified in assuming that the Treaty 
of Dombocorro was properly ratified? Every 
diplomatist knows that an exchange of ratifications 
is one of the most important things in treaty pro- 
cedure. Unilateral ratification is of no use. In 
what manner and at what place were ratifications 
exchanged between Queen Victoria and the royal 
house of Dombocorro ? 

In spite of his self-denying ordinance, the reviewer 
has been trespassing upon Mr. Senior's literary 
property. His excuse is that he has only told part 
of one story—which Mr. Senior tells much better— 
&nd (more important) that Mr. Senior has told 
nine other stories, all equally good. 


BOILER EXPLOSION INQUIRIES. 


IN accordance with the Boiler Explosions Acts, 
1882 and 1890, official inquiries have recently been 
conducted by Board of Trade officials into a number of 
аре та Of some of these we give brief summaries 

low :— 

Rupture of a Steam Stop Valve.—The explosion of a 
brass screw-down stop valve at а wool-manufacturing 
mill in Batley formed the subject of а recent inquiry. 
The valve was a master valve to a range, some 200 ft. 
in length, supplying heating steam to wool-washing and 
oil-recovery plants. The explosion was apparently 
due to the fact that the screw thread securing the cover 
to the chest was a bad fit. When the valve was being 
closed, the sorew thread stripped and the cover was 
blown off, the reaction of the escaping steam fracturing 
the chest at the outlet branch. other defect in the 
valve was the uneven thickness of the metal at the 
branch which fractured; this varied between + in. and 
ys in. Furthermore, the valve was of very light 
construction. 

Explosion of a Cast-Iron Steam Pipe at a Colliery.— 
The fracture of a cast-iron steam pipe at Kingshill 


Colliery, Allanton, Lanarkshire, was recently investi- | р 


gated. The pipe was 5 ft. 10 in. in length, and had an 
inside diameter of 18 іп. ; it was nominally about 1 in. 
thick and was in the main connected with five 
Lancashire boilers working at a pressure of 100 lb. 
per square inch. The explosion, which was attended 
with fatal results, was caused by the development 
of a defect in the pipe, due initially to porous 
metal and to differences in the thickness of the cast 
material. This resulted in unequal stresses in the 
metal, which, in time, led to fatigue failure under the 
ordinary working loads. 

Fracture of a Boiler Stop-Valve Chest on the S.S. 
" Empirestar."—The explosion of а cast-iron stop- 
valve chest, bolted direct to a pad on one of the four 
boilers of the chilled-meat carrying steamer Empire- 
star, formed the subject of a recent inquiry. The valve 
chest was connected to the range supplying steam to the 
refrigerating engine. The forward boiler, on which the 
stop-valve stood, had not been in use for upwards 
of a month prior to the accident. The arrangement of 
the steam pipes was such that it was possible for water 
of condensation to collect in the horizontal pipe linking 
up the two forward boilers, if either of these were out 
of action. Drain-cocks were fitted, but these were too 
high to be of much value. Apparently water did 
collect in.the tube, and this, coupled with the fact 
that the vessel gave а sudden list, set up water-hammer 
action which fractured the chest. 

Explosion of a Feed-Water Heater.— The rupture 
of a surface-type feed-water heater on board the 
S.S. Montclare, while it was being cleaned out, was 
investigated recently. 'The heater was а rectangular 
cast-iron vessel of triangular cross-section and was 
worked in series with & contaot heater, to which the 
feed water passed on its way to the feed pumps. Feed 
water was circulated through a series of tubes in the 
surface heater, and the temperature was raised by 
exhaust steam, from the auxiliary machinery, paasing 
over the outside of the tubes. The maximum pressure 
to which the heater was subjected, under working 
conditions, was 15 lb. per square inch. Insufficient 
provision, however, was made to avoid excessive 
accumulation of vapour and water while the heater was 
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being cleaned by boiling out with caustic-sods solution, 
&nd it is probable that the explosion occurred because 
the casing was being subjected to & high pressure when 
completely filled with water. А heater of similar 
design has since been installed, and a relief valve, set 
to work at 15 lb. per square inch, fitted. 

E ion of а Stop-Valve Chest on Board the S.S. 
" Bellview."—The rupture of a cast-iron main steam 
stop-valve chest оп the starboard boiler of the 
S.S. Bellview, which accident was attended with fatal 
results, has formed the subject of an шашгу. The 
Bellview is a 4,677-ton cargo vessel fitted with three 
single-ended main boilers. When the vessel was lying 
off Philadelphia, U.S.A., where the accident осоштед, 
steam was retained on the port and centre main boilers 
for auxiliary purposes, and the starboard main boiler 
was closed down. The steam stop valves on the three 
boilers and the steam regulating valve on the main 
engines were also shut down, and remained in this 
position for several days. The weather was 
cold at the time. The vessel was about to move to 
the coal-loading berth when the accident occurred ; 
the steam stop valves on the port and centre boilers 
had just been eased and the steam regulating valves 
on the main engines opened slightly. The explosion 
appears to have been due to water-hammer action, and 
it seems probable that slight leakages of steam past 
the stop valves of the working boilers had caused water 
of condensation to accumulate in the pipe range. The 
provisions made for draining the pipes were not вшћ. 
cient, and the conditions for water-hammer action had 
developed. 

Failure of Main Steam Pipes of the S.S. “ Egyptian 
Transport.” —A recent investigation dealt with the 
fracture of the solid-drawn copper main steam pipes 
on board the 4,648-ton steamer Egyptian Transport, 
which vessel is fitted with three single-ended boilers. 
Each of the main steam pipes from these boilers is 
suspended from the deck overhead by means of two 
screwed stays, and a stout helical spring is inserted to 
counteract vibration. On three separate occasions, 
occurring within short intervals of time, circumferential 
fractures developed close to flanges in the pipes and 
allowed steam to escape from the boilers. These 
fractures were attributed to the fact that the ехоер- 
tionally heavy weather encountered by the vessel 
caused the main engines to race and set up excessive 
vibration in the steam pipes. This circumstance is 
thought to have so fatigued the material that fracture 
ensued. 


THE MANUFACTURE OF ARROWROOT FLOUR IN NATAL. 
—His Majesty’s Senior Trade Commissioner in South 
Africa reports that the question of the manufacture of 
arrowroot flour from the tuber is engaging the attention 
of certain firms in Natal, and that they are anxious to 
obtain the names of manufacturers of machinery for that 
e, together with other useful information regarding 
the plant required, cost, &c. Further particulars may 
be obtained by firms desirous of offering material of 
British manufacture, on application to the Department of 
Overseas Trade, 35, Old Queen-street, London, S. W. I. 
Reference number В.Х.-4384 should be quoted. 


CONSTRUCTION OF A BRIDGE OVER THE ST. LAWRENCE. 
—It is reported by His Majesty's Acting Senior Trade 
Commissioner in Canada that, according to an announce- 
ment which appeared in Тһе Gazette, Montreal, on 
March 21, a Bill has been introduced in the Quebec 
Legislative Assembly, which provides for the construc- 
tion of & bridge connecting the north and south shores 
of the St. Lawrence, opposite the Caughnawaga reservoir 
on Lake St. Louis. kinds interested in the supply of 
British materials likely to be required, can obtain further 
information on application to the Department of Over- 
seas Trade, 35, Old Queen-street, London, S. W. I. (Ref. 
No. А.Х. 6198.) Another bridge is contemplated, 
connecting Halifax and Dartmouth across Halifax 
Harbour. Further particulars will be forwarded by 
the Тгаде Commissioner. (Ref. No. А. 6199.) 


ТнЕ  RovaL SANITARY  IwsrrTUTE.—Às already 
announced in our columns, the thirty-ninth congress 
of the Royal Sanitary Institute will be held, Írom 
July 16 to 21 next, at Plymouth. Some 500 delegates 
are likely to attend the congress, the principal meetings 
of which will take place in the) Guildhall, Law Courts 
and the Council Chamber, Municipal Buildings. The 
president of Section B of the Congress, which is devo 
to engineering and architecture, is Mr. J. D. үм 
M.Inst.C.E., апа the recording secretary 18 Mr. W. 
Jenkins, Borough Engineer and Surveyor, West НЕ 
Seven conferences are being arranged, and that intende 
for engineers and surveyors will be presided over DY 
Mr. Edward Willis, the recording secretary being 
Mr. H. M. Lawson, Borough pn and 1 
Deptford. Among the subjects for discussion 1D У. 
sections and conferences are: Health Condition aal 
Factories, Industrial Hygiene in Relation to & Natio 
Health Policy, Falling Cliffs and Coast Erosion, 
Tunnelling, Smoke Abatement, Sew eae жетті Appi 
cation of Reinforced Concrete to lio Health blic 
The Effect of Improved Road Surfaces on Pu ke 
Hoalth, Boiler Equipment and Management for Smo 
Prevention. 
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SILICEOUS ABRASIVES IN САМАРА. 


IN view of the importance of the abrasive industry 
and the fact that information has hitherto been con- 
fined to brief references and descriptions of isolated 
deposits in Government reports and other periodicals, 
the Canadian Department of Mines undertook to collect 
and revise all available data, confirming and supple- 
menting these, where necessary, by local inquiries and 
беја investigations. Тһе results of this work, which 
was carried out by Mr. V. L. Eardley-Wilmot, are being 
published in & series of bulletins, of which Parts II and 
Ш, relating to corundum and garnet were issued first, 
and have already been referred to in these columns.* 

Part I deals with siliceous &brasives which include 
sandstones, quartz, tripoli, pumice and volcanic dust, 
and covers brief descriptions of the principal deposita, 
production and methods of treatment of these materials 
in foreign countries as well аз Canada. We propose, 
however, to confine ourselves at the moment to the 
aspect of the industry as it affects the Dominion. 

Natural grindstones are made from a special quality 
of sandstone which must be selected according to the 
use for which it is intended. The grindstone industry 
reached its height during the latter part of last century ; 
but since then there has been a gradual decline in 
production, due principally to the increasing use of 
artificial grinding wheels which offer certain advantages 
over the natural stones, such as superior cutting quali- 
ties, uniformity, ease of manipulation, and all-round 
efficiency. The demand now is only for larger stones 
of over 5 ft. in diameter, which limits the production 
to deposits of large, thick and uniform beds. The 
original cause of the decline in Canada was due to com- 
petition in the United States where large quarries were 
opened in Ohio and elsewhere, situated comparatively 
close to the larger markets ; and further to the intro- 
duction of adverse tariffs. Nevertheless the good 
qualities of some of the Canadian stones have enabled 
them to retain part of the market—especially those of 
Stonehaven, New Brunswick. Since workmen prefer 
to work with the new artificial type of grinding wheels, 
owing to their greater freedom from danger and dirt, 
it seems unlikely that natural grindstones will ever 
fully recover the position on the market which they 
formerly held. But natural stones are still used in 
making saws and thin-edged tools. 

The quality of stones is largely dependent on the 
bond or cement which consolidates the sand particles. 
The cements are usually limonite, clay, calcite, quartz, 
and may occur individually or be mixed in various 
proportions forming an argillaceous matter. 'The more 
highly coloured sandstones are usually cemented with 
limonite. Too great & clay content causes stones to 
crumble and absorb water, too readily producing 

mud." Sandstones cemented with calcite weather 
quickly and disintegrate owing to the carbon dioxide 
in the atmosphere dissolving the calcite. On the other 
hand, an excess of silica in the cement may result in 
the stone being too hard. 

Although deposits of sandstone are very numerous, 
few are suitable for the production of grindstones. 
Carboniferous sandstones are probably the most 
productive formations ; examples of producing quarries 
located in formations of carboniferous age are found in 
the maritime provinces of Canada, Ohio in the United 
States, and the Newcastle area in England. Most of 
the Canadian stones are quarried from the Upper or 
Permo-Carboniferous of the Pictou area, Nova Scotia. 

The methods of quarrying sandstones for grindstones 
and pulpstones vary somewhat according to the 
nature of the sandstone, the ease with which it splits, 
bedding and joint planes, and the size of stone required. 
After removing the overburden, the usual practice is 
to drill а series of short holes and blast them with а 
light charge of black powder so as to break the beds 
into blocks which are then raised by means of special 
wedges ог “ gads ” which are driven about 4 in. apart 
to split the blocks into the requisite size. Rough 
shaping is then made by pick and chisel either before 
or after removal to a prepared site or to a flat car. 
Channels or cuts of almost any desired length or depth 
are made either with rock drills by drilling a series of 
closely connected holes along a line, or by diamond 

oring machines travelling on an adjustable track. The 
direct-acting channeling machine consists essentially 
of a truck travelling on rails and carrying a number 
of specially designed air or steam drills which deliver 
a Series of powerful blows as the machine slowly moves 
backwards and forwards on the rails. Usually the 
drills are mounted опа swivel joint which enables them 
E cut at any angle. Tho drills, which are single 

itted, are placed so that the outer and middle bits 
are at right angles to the channel, and the intermediate 
ones, diagonal. 
p Нпдвкопев are manufactured either by hand-shaping 
f 6 rough blocks or by cutting a circular stone directly 
‚Тош the face of the bedrock by means of a channeller ; 
іп either case the stones are dressed оп lathes. The 
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long iron bar having a broad curved end, through 
which is inserted a short, square, chisel-edged bit. 


The rough stone block is mounted on a revolving 
shaft, and the bit brought to bear against it. The 
bar is inserted between two of a series of pins mounted 
on а wooden frame, close to, and parallel to the centre 
plane of the block, thus gauging the diameter of 
} By this means a channel is cut on either 
Bide of the stone, and the outer pieces are broken off 
The same 


tool is then used, but with a different bit for dressing 


the stone. 
with hammers while the stone is at rest. 


both side and face of the stone. 


The Miramichi Quarry Company, of Quarryville, New 
Brunswick, uses а cutting machine consisting of iron 
blades 12 ft. long, 18 in. in depth, and Жіп. thick, 
placed at intervals in a heavy frame, which is operated 
by & special device for régulating the swing and length 
Steel shot is used as an abrasive and the 
machine cuts about 12 in. an hour irrespective of length 
of stroke. The blocks are roughly squared by a 
straight-cut reciprocating, diamond-tooth saw having 
а 3-ft. stroke. The squared blocks are placed on a 
travelling platform and surfaced by means of planers 
having two adjustable bits and a 16-ft. movement 


of stroke. 


with quick-return motion. The centre hole and out- 


side of the pulpstones or grindstones are then cut by 


means of cylindrical diamond-tooth saws, an opera- 


tion which takes about three-quarters of an hour for 


a 56-Н. stone. The trimming of the grindstones is 
done by a bar and bit lathe. ca 

The quarrying and manufacture of grindstones is 
one of the oldest industries in Canada. In north- 
western Nova Scotia and South-eastern and North- 
eastern New Brunswick there are probably over a 
hundred old sandstone quarries which have at some 
time been worked for grindstones. The industry was, 
started at the head of Chignecto Bay, near Minudie, 
Cumberland county, Nova Scotia, about the year 
1750, when the sandstone beds were worked by the 
French. For a number of years activities were confined 
to the coast at ‘‘ The Joggins," now called Lower Cove, 
6 miles to the south of Minudie. These quarries, 
which were first worked by the English in 1790, eventu- 
ally became the largest on the Bay of Fundy, and were 
operated almost continuously until 1906. 

In the early days advantage was taken of the great 
tides in the Bay of Fundy, which bared ledges of rock 
twice daily. At low tide large slabs of rock were 
loosened and fastened to barges (“ Joggins boats) 
by chains, so that when the tide rose the barges lifted 
up the blocks of sandstone and floated them to con- 
venient coves, where after the tide had fallen enough, 


workmen shaped the stones by hand into the sizes 
stone had 


required. When sufficient completed 
accumulated at any place, they were fetched by a vessel 


which would be grounded in a prepared berth close 
by, and the grindstones loaded by hand. Owing to 
the crude methods, the larger stones could only be 
handled with great difficulty, but later horses and oxen 
were employed. The first plant to employ lathes for 
turning grindstones was erected about 1850 by a 
man named Bevere, on the Scadouc river, about 
5 miles south of Shediac, Westmoreland county, New 


Brunswick. 

Sandstones suitable for making pulpstones are of a 
somewhat similar texture to those used for grindstones, 
and in some places are obtained in the same quarry, 
but invariably from different beds. The sandstone 
bed must be at least 3 ft. thick to make even the 
smallest pulpstones. Ав the stones revolve at 200 
to 225 r.p.m. with a feed pressure of 60 to 125 Ib. per 
square inch, and on an average the stones used weigh 
from 2 to 4 tons each, the greatest care in the selection 
of the type of stone is necessary. 

A good pulpstone should cut fast, produce fibres 
neither too coarse nor too fine, be of medium hardness, 
possess a long life, wear evenly and withstand the 
strain. The stone should tear and not cut, so as to 
produce the long thin fibres, hence sandstones composed 
of sub-angular grains are desirable. If the grains are 
too rounded there is а tendency to glazing of the stone, 
thus producing inferior fibre. Coarse-grained stones 
cut faster, but produce a coarse pulp of poor quality. 
The cementing material must be soft enough to wear 
away во as to leave the harder silica grains protruding. 

Pulpstones have been produced in Canada since 
1891, but the output is small, although there is a large 
demand in the Canadian pulp mills which consume 
about 4,500 tons of pulpstones annually. Only about 
10 per cent. of these, however, are supplied from 
Canadian sources. It is stated that Canadian stones are 
considered to be too soft and of fine grit, many having 
flaws and mud cracks and therefore being liable to break. 

Burrstones were originally used ав horizontal, 
circular “ millstones " for grinding grain, but are now 
used also for a variety of other purposes such as in 
(grinding paint, cement, fertilisers, &., and in the 


methods employed for dressing grindstones is very 
simple, and has varied only very slightly during the 
past hundred years. Тһе dressing tool consists of a 
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preparation of graphite or other minerals. Their 
use is, however, declining, especially on the American 
continent where they are largely being replaced by 
artificial wheels and more modern types of grinding 
equipment. The true  burrstone, of chalcedonic 
silica, has a coarse cellular structure, the holes being 
frequently due to the dissolving out of calcareous 
fossils. It has about the same hardness as flint, and 
is formed by the precipitation of silica from solution, 
presumably through the action of organic matter. 
Its sharp cutting power is duc to the toughness of the 
rock and its numerous pores and cavities. 

A true burrstone or cellular chert occurs in Quebec in 
the Argenteuil district, Grenville township. The deposit 
consiste of two parallel veins, 4 ft. to 6 ft. wide, about 
100 yards apart. Over 60 years ago two or three small 
pits were dug іл the chert, and some small burrstones of 
excellent quality are said to have been made from the 
cellular part of the vein. The best burrstone is pro- 
duced in France. It is a freshwater cellular quartzite 
or flint of Tertiary age, possessing great strength and 
toughness, and is said to be a limestone which has been 
replaced by silica. 

Rounded pebbles, extremely hard and tough, usually 
of flint, are used in cylindrical or conical mills for 
grinding ores and minerals, but their use has now 
largely been replaced by steel balls. Granite grinding 
pebbles have been produced for many years by the 
Canadian Pebble Company, Limited, and latterly by 
C. W. Todesco from the vicinity of Santoy near Jackfish 
on the north shore of lake Superior. In 1920, the amount 
produced reached 560 tons, but during the last two 
years a total of about 170 tons was shipped. These 
pebbles are largely used for grinding clinker and cement. 
During 1922, the Hedley Gold Mining Company used 
pebbles from the Hedley, Similkameen district B.C., 
which are stated to have cost 4 dols. per ton, as against 
35 dols. for those imported from Denmark. 


Under the general heading of sharpening stones, are 
included whetstones, scythestones, honestones, razor 
hones, oilstones, and waterstones. Their nomen- 
clature is rather confusing as the difference between 
these stones is not clearly marked and they grade from 
one into another. The demand for natural scythe- 
stones has decreased owing to increased competition 
from artificial abrasives, and to the increased use of 
agricultural machinery over hand tools. 

The principal types of machines employed in the 
manufacture of whetstones are the band saw, which is 
used to cut the crude blocks of stone into strips, 
and the rubbing bed on which the strips are ground 
down to the required dimensions. In Canada the 
only producer of scythestones is the Read Stone Com- 
pany, of Stonehaven, New Brunswick. The crude 
blocks are cut by multiple-blade gang saws, which 
consist of malleable iron strips } in. to j in. thick, 
10 in. wide and about 12 ft. long. A number of 
these blades are set at various intervals in & heavy 
frame, which reciprocates under regulated pressure 
against the surface of the stone. Local sand from 
Pokeshaw, or sometimes steel shot, is used as the 
abrasive. Тһе rate of cutting is from 10 in. to 12 in. 
per hour. The slabs, which are 1} in. in thickness, 
are then cut into pieces 1} in. by 1 in., and about 
10 in. long. The pieces are then placed on the rubbing 
bed and rubbed to a smooth finish, the oval stones 
being finished by hand. 

Diatomite, which embraces tripolite, kieselguhr, 
diatomaceous earth, &c., is used as a soft abrasive, 
as well as for а number of other purposes. It occurs 
extensively in Canada, particularly in the Maritime 
Provinces as deposits in lakes or marshes, which 
rarely attain a thickness of more than 6 ft. The 


largest deposits found hitherto аге in British Columbia, 


where in the vicinity of Quesnel it occurs over many 
square miles in compact beds 40 ft. thick, in some places 
hundreds of feet аБоте the present rivers, but the 
substance is only mined by one firm in Canada, namely, 
the Oxford Tripoli Company, Oxford, Nova Scotia. 
Most of the material consumed in Canada is obtained 


from the large Californian deposits, Over 100,000 tons 


are produced annually in the United States, and the 
uses and demands for it are continually increasing. 

Lump pumice occurs in the Bridge River district, 
Lillooet mining division, British Columbia. 1% con- 
tains less silica than the imported pumice. Хо use 
has been made of the material except locally, for insu- 
lating buildings. Тһе difficulties of transportation 
апа the shallowness of the deposits are somewhat 
detrimental to its commercial development. 

Volcanic dust is а natural glass or silicate, atomised 
by volcanic explosions and thrown into the air in 
clouds. Тће composition and the uses of volcanic 
dust are very similar to those of pumice. А good 
grade materia] contains about 70 per cent. silica, 13 to 
15 per cent. alumina and a little iron. In central 
апа western Canada there are many localities where 
volcanic dust is found; some of these deposits are 
being exploited by manufacturers of cleansers, scouring 
compounds, etc. | 
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LABOUR NOTES. 


An interesting discussion on the subject of means 
of[regulating wages took place at last week's meeting 
in Perth of the Scottish Trades Union Congress. It 
arose on a resolution proposed by Mr. Joseph Duncan 
(Scottish Farm Servants’ Union), on behalf of the 
General Council, to the effect that the report of the 
‘Council on methods of regulating wages and working 
conditions be received, and the incoming General 
Council be instructed to continue the inquiry to which 
it related. The time had arrived, Mr. Duncan said, 
to consider whether the present methods of fixing 
wages were efficient. It was all very well to talk about 
revolution, but, аз trade union officials, they knew that 
their members wanted improved wages and conditions. 
At the same time they had to keep their ultimate aim 
in view. Unless they proved themselves efficient and 
competent in dealing with wages and conditions in 
industry, they could not expect the general public 
to have confidence in them in dealing with the affairs 
of Government. Тһе General Council invited officials 
attending the Congress to express their opinions, and 
to give power to the General Council to continue investi- 
gations, with а view to preparing another report which 
would help to fix new methods for dealing with the 
altered conditions in industry. 


Dealing, in а final speech, with points raised in the 
discussion, Mr. Duncan said that the line that they 
ought to take was to improve their machinery of 
negotiation, after they had considered statements from 
trade unions. The miners alone of their great trade 
unions had stuck rigidly to the delegate method during 
disputes, under which negotiators were referred back 
continually to the man in the workshop. When they 
came to large scale production, large scale negotiations, 
national agreements, and the necessity looming ahead 
of international agreements, they could not conduct 
them by the delegate method. They must face the fact 
that they must have machinery as mobile as that of 
the people they were meeting. Their problem was to 
set up machinery to negotiate the type of agreement 
that the ordinary worker would understand. The 
resolution was carried unanimously. 


During the discussion, a delegate expressed the 
opinion that piecework and other systems of payment 
by results created jealousy, suspicion and complications 
amongst the workers. Mr. J. T. Brownlie, the president 
of the Amalgamated Engineering Union, took excep- 
tion to that view, which was, he declared, falsified by 


experience. The Boilermakers’ Society and the Iron | P 


and Steel Trades Confederation had been built up, he 
said, on systems of payment by results, and he doubted 
if either would be prepared to go back to the old 
system. In his union they had been compelled to 
adapt themselves to payment by results, and in many 
cases that system had been working satisfactorily and 
had enabled their members to obtain increased wages. 


A resolution, proposed by the Dundee Trades and 
Labour Party, was to the effect that experience had 
shown that campaigns for industrial peace were used 
to demand fresh sacrifices from the workers, in order 
to increase the profits of capitalism. Congress should 
make itself responsible, the resolution went on to declare, 
for a campaign against peace in industry on the lines 
of 100 per cent. trade unionism, the setting up of 
factory committees, and the advancement of amalga- 
mations as a step towards industrial unionism. In the 
course of the discussion which followed, Mr. Brownlie 
invited the Congress to hesitate before doing something 
that would ultimately make it look ridiculous. They 
had no right, he said, by resolution, to censure directly 
or by implication people over whom they had no direct 
control. He stood for peace in industry, but he was 
satisfied that peace in industry would not be super- 
imposed upon the people. It must come from the 
workshops. He was prepared to negotiate with all 
sorts and conditions of people in order to get what 
he wanted, and he would always use the strike weapon 
when absolutely necessary. He had no desire for strikes 
however, and would do all he could to avoid them. 


In a statement on the new Unemployment Insurance 
Act, the Ministry of Labour points out that there are 
two main conditions governing the receipt of benefit :— 
(a) From April 19, for a transitional period varying 
from one to two years in individual cases, claimants 
will be required to prove payment of eight contribu- 
tions in the last two years, or 30 contributions at 
any time. After that transitional period, claimants 
must prove the payment of 30 contributions during the 
two years preceding the claim for benefit. Special 
provisions apply to ex-Service disabled men, in whose 
case the requirement will be 10 contributions instead 
of 30. (6) The claimant must be genuinely seeking 
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work. A claimant for benefit is allowed to stand out 
for a reasonable interval for employment in his usual 
occupation, but thereafter employment of another kind 
may be regarded as suitable. 


There are also, it is added, some modifications of 
the disqualification for benefit, based on the loss of 
employment owing to a trade dispute. The maximum 
period of employment after which а fresh waiting 
period is not required is extended from six weeks to 
ten weeks. From the beginning of July next, reduced 
rates of contributions and benefits will be payable in 
respect of young men and young women, aged 18-20. 


The reasons which have induced the National 
Executive of the National Union of Scottish Mine 
Workers further to postpone the calling of the Annual 
Conference, are given in a memorandum which has 
been sent to members in Lanarkshire, Fife, Clack- 
mannan and Kinross, Ayrshire, Mid and East Lothian, 
West Lothian and Stirlingshire. After pointing out 
that the financial position is worse so far as the pay- 
ment of levies and arrears by district is concerned, 
than it was when the year began, the Executive explain 
that lapsing to this extent makes it impossible to 
define the voting power of the membership in each 
district for the purposes of a national Conference. 


The real trouble is, of course, the success in certain 
areas of National Minority Movement candidates for 
office. On this subject the memorandum says :— 


This so-called Minority Movement, while outwardly 


proclaiming the desire to further the interests of 
trade unionism, is in reality part and parcel of, and 


the willing tools of their parent, the Communist Party, 


who brought them into being. Their obedience and 
subservience to their masters, the Executive of the 
Red International, is only surpassed by their desire to 
be elected to the positions of those officials whom they 
have systematically traduced, misrepresented, and 
abused. We refuse to take our instructions from this, 
or any other outside body. We ask you to do your 
part in purging your organisation of this evil, disruptive 
influence. Communism seeks to displace Consti- 
tutional Trade Unionism by unconstitutional means. 
These two forces cannot, in the nature of the case 
exist in one big organisation. The Communists are 
endeavouring to capture the executive authority of 
the National Union of Scottish Mine Workers, with the 
settled intention of using the machinery and prestige 
of your National Union to further their own sinister 
urpose. You cannot, in your own interests, allow 
them to succeed.” 


At a meeting in Manchester last week, the Executive 
Committee of the eight trade unions of workers in the 
spinning and weaving sections of the Lancashire cotton 
industry, considered the report of the recent joint 
Conference—especially the speeches made оп behalf 
of the employers by Messrs. Е. A. Hargreaves, Е. Mills, 
H. 8. Butterworth, and John H. Grey. Subsequently, 
it was Officially stated that a sub-committee had been 
appointed to draft a reply and submit it to another 
meeting of the full Executive Committee, to be held 
before the joint Conference with the employers is 
resumed on Monday next. 


Writing in the April issue of The Industrial Review, 
an organ of the Trades Union Congress General Council, 
Mr. Citrine says that the position of the unions is 
steadily improving, membership and funds аге іп- 
creasing, and soon any loss sustained as a result of the 
industrial difficulties of 1926 will be more than com- 
pensated. Once more, he adds, the policy of the 
General Council in regard to the National Minority 
Movement has been supported and approved, the 
Shop Assistants’ Union having taken a very definite 
stand in connection with the methods adopted by the 
Minority Movement to influence the election of officers 
within the union. There is plenty of evidence, he says, 
that the trade union movement as a whole has become 
aware of the mischievous activities of the Minority 
Movement. It has done a good deal to retard the 
revival of trade unionism, and it is not without signi- 
ficance that the recovery of the unions, as revealed in 
the Easter conferences, coincides with the exposure 
of the intimate organic relations between the Minority 
Movement and the Communist Party. 


The General Council of the Trades Union Co 
have decided that it isin the best interests of the trade 
unions that no further action should be taken in con- 
nection with the proposed Parliamentary Bill for the 
legalisation of voluntary agreements. Certain difficul- 
ties from the point of view of the organised trade 
union movement still remain in the amended draft 
put forward by the Association of Joint Industrial 
Councils, and the advice given by the General Council 


to affiliated societies last year, not to identify themselves 
with & request for the introduction of such legislation, 
is held to be still relevant to the issue. 


The Ministry of Labour states thatYon April 16, 
1928, the number of unemployed persons on the regis- 
ters of Employment Exchanges in Great Britain was 
1,083,800, of whom 760,500 were wholly unemployed, 
256,900 were temporarily stopped, and 66,400 were 
persons normally in casual employment. Of the total 
number, 872,900 were men, 36,200 boys, 142,600 
women and 32,100 girls. On April 2, 1928, the number 
of unemployed persons was 1,041,935. Of these, 
744,189 were wholly unemployed, 230,187 were tempo- 
rarily stopped, and 67,559 were persons normally in 
casual employment; 843,910 were men, 30,474 boys, 
139,245 women, апа 28,306 girls. On April 19, 1927, 
the number of unemployed persons waa 1,106,440, of 
whom 881,980 were men, 30,015 boys, 163,850 women, 
and 30,595 girls. 


At the end of March, 11,022 members of the Boiler- 
makers and Iron and Steel Shipbuilders’ Society were 
" signing the books," ав compared with 10,414 at the 
end of February. The number of members in receipt 
of superannuation benefit was 4,338 as compared with 
4,264, and the number in receipt of sick benefit 2,986 
as compared with 2,943. Іп February, the expenses 
amounted to 10,4391. 16s. 4d. ; in March, when there 
were five weeks’ outlays, they were 12,002]. lls. 64. 
Commenting on the increase in the unemployment 
figures, Mr. Hill, the general secretary, states that 
it is partly accounted for by inclement weather and 
& slight falling-off in the amount of repair work. A 
year ago, he points out, there was also an increase of 
unemployment in March. But in March, 1928, there 
were 6,400 fewer unemployed than there were in March, 
1927, and the figure for February, 1928, was only half 
that for February, 1927. ‘‘It will, therefore, be 
seen," he says, “ that, taking а longer view, there has 
been а very considerable trade improvement." 


The Times correspondent at Berlin states that on 
Monday, Herr Brauns, the Reich Minister of Labour, 
declared the award in the Ruhr coal dispute to be bind- 
ing on both parties, “іп the public interest." This 
award gives the miners а wage increase of 8 per cent., ог 
half their demand, and reduces working hours on the 
surface. The Ministry of Economic Affairs, as well as 
the employers, estimates the consequent addition to 
costs of production at about 80 pfennigs (9jd.) per ton. 


According to The Ministry of Labour Gazette, the 
changes in rates of wages reported to the Department 
in 1927, resulted in an aggregate net decrease of 388,500/. 
in the weekly full-time rates of wages of 1,855,000 work- 
people, and a net increase of 30,7001. in those of 282,000 
workpeople. Changes affecting agricultural labourers, 
Government employees, domestic servants, shop- 
assistants and clerks are not included in that reckoning. 
The wages of workpeople engaged in the manufacture 
of pig-iron and finished iron and steel, which fluctuate 
in nearly all the principal districts under sliding scales 
dependent on the selling price of pig-iron or of manu- 
factured iron and steel, were reduced in nearly all 
districts іп 1927, the principal exception being blast. 
furnace workers in South Staffordshire, whose wages 
were increased and reduced by equal amounts. 


In the engineering industry and certain other metal 
industries, including railway carriage and wagon build- 
ing (except railway companies), bridge building, sheet- 
metal working, and weighing-machine making, ш 
various districts in Great Britain, and ammunition, 
small arms, cycle, axle and spring, cast-iron hollow- 
ware, tube, etc., making in the Birmingham and Wolver- 
hampton districts, adult male time-workers were 
granted а, special bonus of 24. a week in August. No 
general change in wages occurred during the year in 
the shipbuilding industry or in the tinplate industry. 
The principal reductions in wages in this group occu 
in electric cable, chain, and bobbin making. 


The total number of workpeople whose normal hours 
of labour were changed in 1927, so far as reported to 
the Department, was 20,400. Of these, 18,700 had 
their hours increased by an average of about 3-6 hours 


‚рег head per week, and 1,700 had their working time 


reduced by about 4-6 hours per week. The principal 
increases in hours were alterations from 7 to 8 per sbift 
in the case of underground workers, and from 46 ш 
49 per week for surface workers at shale mines in 
Scotland ; from 44 to 48 per week for thread workers 
in Scotland ; and from 44 to 47 per week for the 
employees of certain Local Autborities in уши, 
The hours of coal tippers and trimmers at the por 
Channel ports were increased from 43 to 46 per wee 

on the first shift, and from 374 to 40 on the gecond. 
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GRINDING MACHINES FOR LOCOMOTIVE WORK. 


CONSTRUCTED BY MESSRS. BEYER, PEACOCK AND COMPANY, LIMITED, MANCHESTER. 


ue 


Fic. 2 SINGLE-HEAD, BELT-DRIVEN HOLE AND EXPANSION-LINK GRINDER. 


€ 

certain valuable characteristics in common. For 
example, a simple form of mechanism has been adopted 
for the spindle feed which embodies a stationary hand- 
wheel for control. The vertical power traverse may be 
instantaneously released, an improvement on previous 
machines апа one which permits gauging operations 
Rigidity of the wheel when 


GRINDING MACHINES FOR 
LOCOMOTIVE WORK. 


T grinding machine has long established. itself 
| machine tool of great usefulness in a variety of 
machen The following description relates to three 
Pessoa и class just introduced by Messrs. Beyer, 
and essential] отрапу, Limited, Gorton, Manchester, 
indir ! y intended for the economical internal 
vim iom surfacing of locomotive parts. Of thi 
ЊЕ: 1 aoe wees reproduce photographs of two in 
motor-d:; 2, which show respectively a double head 
riven hole and internal grinder, and a single 
belt-driven hole and expansion link grinder. T'he 

ог the tee 1 AE, spindle belt-driven machine 
the head г 1a grinc ing of eylinders and other parts, 
of course being fixed. All the machines have 


to be rapidly carried out. 


is assured by the use of sturdy snout bearings to 
support the arbor close to the wheel. Heavy cuts may 
be taken without unduly stressing the machines. 
Thus a thickness of 0-005-in. may be removed from а 


steel in less than five minutes. 

The machine shown in Fig. 1, with its ample table 
16 ft. 2 in. long by 1 ft. 3 in. wide, and its bed of the 
same length, is specially adapted for such operations 


engaged on cylinder or other deep internal grinding | 


hole 3 in. in diameter by 4} in. long. in case-hardened | 
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as the surface grinding of coupling rod jaws and others 
involving the handling of long parts, as well as internal 
grinding. The grinding heads һауе, in consequence а 
large range of movement, and are capable of being set 
а minimum distance apart of 16 in. centre to centre, 
and a maximum distance of 12 ft. 6 in. The nature of 
the frame carrying the bed and table is well shown in 
the figure, the four heavy standards providing short 
stiff spans. The main driving shaft is carried on 
brackets at the rear of the bed. The reversing gear- 
boxes are situated at each end and are driven from the 
driving shafts by 2-speed cone pulleys. These are 
controlled by stop rods at the front of the bed and so 
determine the automatic traverse of each head along 
the bed, which may be set to operate up to 5 ft. 7 in. 
The slides are provided, of course, with hand adjust- 
ment longitudinally, independent of the automatic 
traverse. 

Each head is fitted with the spindle slide at the front. 
The spindle has a vertical movement of 1 ft. 6 in. The 
method adopted for regulating the feed has already 
been referred to, but it may be mentioned that there 
are three vertical traverse speeds. Independent driving 
of the heads is obtained from a common driving 
pulley by means of separate friction clutches. Trans- 
verse hand adjustment of the slide to the extent of 
6 in. is provided. The spindle is of tool steel and is 
mounted in ball bearings. The bearing is of bronze 
of the adjustable taper type. There are two grinding- 
wheel speeds and three planetary speeds for the 
spindle. The maximum eccentric stroke of the spindle 
is 2 іп. The minimum size of hole that can be ground 
is J in. in diameter. The depth may be from 3 in. 
upwards. 

А set of wheel arbors is provided with the machine, 
and two sets of grinding wheels, each set consisting of 
one wheel each of 4 in. 1 in., 14 in., 2 in., 24 in., 3 in., 
31 in., 4 in., and 44 in., and also one 14 in., in diameter 
| for surface grinding. As will be seen from the left-hand 
| head in Fig. 1, snout bearings are used for the arbors ; 

these are intended for the support of the larger wheels. 
This figure may also be referred to for the other features 
| of the machine, the arrangement of the table with a 
| surrounding trough, the provision of a flexible cutting- 
medium supply, and soforth. Allgearing is machine-cut 
and guarded. The normal equipment includes the neces- 
sary handles and spanners, all internal belting, and а 
diamond dressing tool. The motor requires 10 brake 
horse-power, and the floor space occupied is 19 ft. 2 in. 
by 6 ft. 10 in., approximate weight about 133 cwt. 

In Fig. 2 is shown the single head machine for grinding 
radius links and blocks. "The bed and main table in this 
case are both 7 ft; 6 in. long, and the latter is 1 ft. 3 in. 
wide. Тһе general construction is very similar to that 
of the double machine, particularly as regards the 
details of the grinding head and slide. 
however, no automatic longitudinal traverse reverse 
for the head, the main driving shaft being provided 
with fast and loose pulleys and strap shifting gear. 
The longitudinal traverse of the head is 5 ft. and the 
transverse traverse and the vertical travel of the spindle 
are the same as in the double machine. Тһе capacity 
| аз regards the range of an individual head is also the 
| same, speeds and feeds being identical. 

The cardinal difference in the two machines lies in 
the subsidiary, or link, table. This has a surface 
2 ft. by 81 in. wide, with a traverse of 1 ft. 4 in., and 
two traverse speeds, the mechanism for the latter being 
situated at the end of the main table. Тһе link table is 
| carried in a slide on the main table, and, when radius 
links are being ground, is connected to a radius bar, the 
fulerum of which is bolted to the main table. Тһе 
limits of radius for the link are 2 ft. and 6ft. The power 
| required to drive this machine is 5 h.p., the floor space 

occupied is 10 ft. 6 in. by 7 ft., and it weighs about 


РРА 
го СМЕ. 
The third machine, which is provided with a fixed 


| head and is adapted for internal grinding only, is also 
| exactly similar as regards the capacity of the head 
as the double machine, and the same wheels are pro- 
vided, but without that 1} in. in diameter for surfacing. 
| The table is 3 ft. by 1 ft. 3 in., and is capable of being 
traversed by screw gear and hand wheel longitudinally a 
Transverse adjustment is secured 


distance of 2 ft. 4 in. 
by moving the grinding head, the traverse in this 
| direction being 6 in. Тһе power required to drive the 
machine is the same as for the radius link grinder. Тһе 
| floor space occupied is 7 ft. by 6 ft. and the approximate 
weight 484 cwt. None of the machines require counter- 
shafts, and in all special attention has been given to the 


means for lubrication. 


TRIAL TRIP OF THE S. S. Mataco.’’—The twin-screw 
tug Mataco, the fourth vessel completed this year by 
Messrs. R. and W. Hawthorn, Leslie and Company, 
| Limited, for the Argentine Government, ran successful 
trials off the Tyne during last month, The vessel is 
137 ft. long and is designed for ocean-going service. 
The main machinery consists of triple-expansion engines, 
supplied with steam by two boilers fitted to burn oil- 


fuel. 
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available concerning the actual performance of ropes 
working over pulleys and drums. Few experiments 
had been made, and in the performance of ropes in 
service the conditions were not clearly and fully defined. 
The Committee arranged for experiments to be made to 
supply the data required, and the Second Report} 
recorded the results of the first series of tests. Endurance 
testa of ropes require a long time to complete because 


* Presented at the meeting of the Institution of Mech- 
anical Engineers, on Friday, April 20, 1928. Abridged. 
Proc, I. Mech. Е., 1920, page 835. 
Т ры. I. Mech. Е., 1924, раде 1193. ENGINEERING, 
exviii, page 856. 


per strand, 12 on 6 on 1. Тһе strands of ropes Nos. 7 
and 8 had seven wires of 0-036 in. diameter, and No. 6 
differed from No. 7 only by the replacement of the 
centre wire of the strand by а soft wire of 0-038 in. 
diameter. The rope which should have been No. 5 was 
not supplied. 

Repeated Bending Tests of Complete Ropes.—The 
main results recorded here relate to repeated bending 
tests over pulleys of a set of ropes similar to the above, 
but made of wire having a tensile strength of 100 tons 
to 110 tons per square inch. The effect of the higher 
tensile strength is the chief object of the investigation, 
and to enable this to be estimated the data from the 
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was tested on а pulley under a given tension, after 
which other tests were made of pieces of the same rope 
over the same pulley under different tensions. The only 
variable was the tension on the rope. Sufficient tests 
were carried out to enable an endurance curve, con- 
necting tension and number of bends to cause failure, 
to be plotted for the rope when working on & pulley 
of that diameter. The life of the горе at any other 
tension could be read from the curve. The working 
tensions were adjusted to give points spread along 
the endurance curve and so were not simply ге 
lated to the so-called factors of safety. The tenmon 
which gave a life near the maximum selected was 
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not usually the rope strength divided by a whole 
number. 

Having completed the curve for а 6-ш. pulley, 
aimilar tests were made, and curves were drawn for 
other pieces of the same rope working on the pulleys 
of different diameters. Each curve showed the effect 
of the load alone on the number of bends to cause 
failure, and а comparison of the different curves demon- 
strated the influence of the pulley diameter. А similar 
series of curves was drawn from corresponding tests of 
the other ropes on the same pulleys, so a comparison of 
the curves for the different specimens when working 
over the¥same size pulley enabled the effect of the 
different rope constructions to be estimated over a wide 
range of conditions which were identical for all the 
cables. 

The New Tests of Ropes by Repeated Bending.—Par- 
ticulars of the main batch of specimens are given in 
Table J. All the ropes had a circumference of 1 in., 
and were made of wire with a tenacity of 100 tons to 110 
tons per square inch. All pulleys were accurately 
grooved to fit the rope, and the flanges were flared and 
made tangential to the bottom portion of the groove, 
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the section of which was the arc of a circle. Speci- 
mens were soaked in heavy cylinder oil before they 
were put on the machine, and there were frequent 
applications of oil during a test. One million bends 
was taken as the maximum number at the failure of a 
rope for the previous tests, but, following the dis- 
cussion on the Second Report, this was reduced to 
half a million for the present series. The cable 
tension for the small wire ropes has been plotted 
against the number of bends to cause failure in Fig. 1. 
The curves may be studied to compare the performance 
of ropes in Lang’s and ordinary lays, of the twelve- 
wire on fibre-core and the nineteen-wire strand con- 
structions, and of two ropes of the same construction. 
Although rope No. 11 had only 12 wires per strand, it was 
the best on each pulley, and it must be concluded that 
the association of Lang’s lay with the fibre core to the 
strands gave the best endurance of all the combina- 
tions tested ; the earlier tests of the 80 tons to 90 tons 
per square inch cables led to a similar conclusion. 
The fibre core did not appear to offer any advantage 
in the ordinary lay. For the nineteen-wire strand 
горев the results were somewhat contradictory, Lang's 
lay being best on the largest pulley only, from which 
it may be inferred that the ordinary lay is generally 
most suitable for this strand construction. Ropes Nos. 
10 and 14 were both of 6 x 19 ordinary lay, No. 14 
being better on each pulley. Тһе differences were 
small on 6 and 10-in. diameter pulleys, but they were 
considerable with larger diameters, No. 14 withstanding 
about double the number of bends that caused No. 10 
to fail under the same test conditions. 

, The maximum calculated stress in the rope is plotted 
т Fig. 2 against the bends at failure. The tensile 
stress is taken as the tension divided by the total 


lay, and а rope is as good with а soft centre wire іп 
the strand as when all the wires are of the full tensile 
strength. Lang's lay with the soft centre wire is the 
best оп the largest (18-in.) pulley. This affords further 
confirmation of a view expressed in the earlier Report, 
that a superior cable will often only show to advantage 


sectional area of the wire, and to this is added the 
bending stress calculated from Ed/D, where E is the 
modulus of elasticity of the steel, and D and d are the 
diameters of the pulley and wire respectively. The 
curves for rope No. 10 show а decrease of the stress for 
larger pulleys and indicate that the bending stress is 
overestimated, but the resulting error does not affect | if it be used on а pulley of sufficiently large diameter. 
comparison of data from the larger pulleys. The It should be noted that the experiments on similar 
results from the 14 and 18-in. pulleys only are shown | ropes of 80 tons to 90 tons per square inch tensile strength 
for the other ropes. Practically all the stresses for an | indicated that Lang's lay was best for large pulleys, 
endurance of half a million bends lie between 28 tons | and that the soft core wire in the strand reduced the 
and 38 tons per square inch. The fibre core to the | tension carried by about one-seventh. The вой 
strands with Lang's lay appears to relieve the sharp | core wire to the strands weakened the rope and offered 
bend in some degree, and the stresses for rope Мо. 11 аге | no advantage in compensation. The maximum calcu- 
high compared with the others. The calculated stresses | lated stresses in these ropes, Fig. 4, have about the 
are known to be overestimated, yet they are only| same range, but the mean is smaller than for the 
about one-third of the strength of the wire. Тһе | 80-ton to 90-ton samples. The lowest stress to allow half 
stresses at half a million bends agree reasonably well | а million bends was 42 tons per square inch, whereas it 
with those found for the 80-ton to 90-ton ropes, Nos. | fell below 30 tons per square inch for the ropes con- 
1-8, in the curves in the Second Report. Forropes Nos. | structed of smaller wire. 

1 and 11 the stresses аге practically the same, but with| Comparison of all the Ropes of Both Tensile Strengths. 
the other constructions the ropes of higher tensile| —It is necessary to make a more detailed comparison 
strength show slight increases. of all the present batch of ropes and of those of 


pe/ Strength of Rope 


Factors of Safety 


different tensile strengths. All ropes were of l-in. 


TABLE I.— Particulars of Specimens. 
circumference, but the sectional area of the total 


Rope Strand wire differed appreciably. The best rope of 0-021-in. 
No. Сопашисцов. == ови Зен wire of 80 tons to 90 tons рег square inch tensile 
у strength, was Ше 6 x 12 with fibre core to the 

strands, except on the smallest (6-in.) pulley of 

10 |6x19x0-0211n.| Ordinary |12/6/1 . Swedish acid. | 286 wire diameters, in which case it was likely that 
11 |вх12х0-021 in. Lang's ..| 12 wires | Acid quality. the rope suffered by crushing. The 100-ton to 110-ton 


on fibre. 


12 |6х12х0.021 in. Ordinary | 12 wires - 
on fibre. 


specimen confirmed this superiority and stood up 
better on the 6-in. pulley. In all cases the fibre core 
to the strands showed no advantage with ordinary 
lay. Lang's lay was best for a 6 x 19 rope on a 
large pulley of 860 wire diameters, but for smaller 


13 | 6x19x0-021 №. | Lang’s ..| 12/61 .. - 
14 | 6х19х0:021 іп. | Ordinary |12/6/1 .. А 
15 |6х7х0:086іп. | Lang's ..| 6 on soft А 


core wire 
3 ш. diameters it was not clear that а better performance 
16 | 6х7х0:036 in. Ordinary | 6 on soft ар could be anticipated than with ordinary lay. Іп 
сле е all cases the ropes of higher tensile strength carried 
dim ^. а greater load than those of lower tensile strength 
17 |6x7»0-034in. | Lang's ..| 6/1 sd = in the corresponding test. The results for the cable 
with seven wires per strand were not so consistent, 


and were probably affected by the variations found 
in ropes made to the same specification, differences 
of the character demonstrated by the comparison 
of ropes Nos. 10 and 14. 

The different constructions have been compared, 
and it is only necessary to remark that the advantage 
of wire of higher as compared with lower tensile 
strength is not clearly shown. In the 80-ton to 90-ton 
quality the 6 x 7 construction was better than the 
6 x 6 Lang’s lay, on the 18-in. and 10-in. diameter 
pulleys, with the position reversed on the 14-in. 
Ordinary lay, 6 x 7, was inferior on the largest 
pulley only. Considering the 100-ton to 110-ton 
ropes, the 6 x 6 is better than the 6 x 7, and Lang’s 
is superior to ordinary lay ‘only when the pulley 
diameter is sufficiently large. In comparing the 


МОТЕ. — АП the ropes, except Nos. 10 and 17, were from the 
same maker. 

The ropes with seven wires per strand have to be 
considered next, and the corresponding curves in Figs. 
Запа 4. It is seen from Fig. 2 that No. 17 was the only 
specimen which showed a large endurance on the 
smallest (10-in.) pulley under even a low tension, which 
indicates that a soft central wire in the strand is not 
good practice for a rope which has to work on a small 
pulley. This statement applies only to ropes with 
seven-wire strands of the higher tensile strength, 
because those made of 80 tons to 90 tons per square inch 
wire did not show this peculiarity. For the 14-in. 
pulley the curves cross, but on the whole there is not 
much to choose between the three ropes. This means 
that Lang’s shows to no advantage over ordinary 
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behaviour of all the ropes tested it should be kept in 
mind that the pulley diameter is relatively smaller 
compared with the wire of а 6 x 6 or 6 x 7 горе 
than of а 6 x 12 or 6 x 19 construction. The basis 
of the comparison is the tension taken by a cable 
on а pulley of definite diameter. Оп the 18.in. 
pulley the highest tensions were carried by the 
6 x 12 and 6 x 6 ropes, both Lang's lay and 100 tons 
to 110 tons per square inch. The 6 x 7 Lang's lay 
in 80-ton to 90-ton wire gave results nearly as good. 
The 6 x 19, Lang's, 100 to 110; 6 x 6, Lang's, 
80 to 90; and 6 x 6, ordinary lay, 100 tons to 110 tons 
per square inch ropes, group together next in order. 
On the 14-in. pulley the 6 x 12 Lang's lay, with 
fibre core to the strands, is easily the best. But 
the 6 x 6 and 6 x77 in both tensile strengths 
compare remarkably well with the 6 x 19 Lang's 
lay in 100 tons to 110 tons per square inch wire. 
The 10-іп. pulley, about 280 wire diameters, ін too 
small for the seven-wire strand ropes, and the smaller 
wire cables, for which the ratio is 476, all carry 
higher tensions. 

Results Presented according to Current Practice.—The 
results for most of the ropes of both 80 tons to 90 tons 
and 100 tons to 110 tons per square inch tensile strength 
are now presented in a different manner, which it 
is hoped will be found convenient in practice. It is 
usual to specify the pulley or drum diameter in 
terms of the rope diameter or circumference, or, 
which is generally better, as a multiple of the wire 
diameter. А factor of safety is given for Ше горе 
which, used as а divisor of the tensile strength, gives 
the maximum working tension on the rope. Іп 
Figs. 5 and 6, the pulley diameter, expressed as » 
multiple of the wire or rope diameter, is plotted 
against the tension (taken as & decimal fraction of 
the ultimate strength of the rope) which causes failure 
after а specified number of bends. Fig. 5 relates 
to the 0-021-inch wire cables, and Fig. 6 to the 
seven-wire strand ropes of 0-036-in. wire. Curves 
for ropes of both tensile strengths have not been 
plotted together in the earlier diagrams, во comparison 
may conveniently be made here. A few curves have 
been omitted. Referring first to Fig. 5, the use of 
the diagram may be illustrated by an example. 
Suppose that cable No. 1 is used with a factor of safety 
of 6, and that it is required to stand half а million 
bends to complete failure, then the pulley diameter 
should be 470, or 26 times that of the wire or rope re- 
spectively. Of course, the safe number of bends would 
be less than half & million. Or, using Fig. 0, if cable 
No. 6 has to work on а pulley of 300 wire diameters, 
or &bout 27 rope diameters, with a factor of safety 
of 8, the point on the diagram comes between the 
100,000 and 250,000 curves and interpolation shows 
that the rope will probably fracture after about 
160,000 bends. 

Returning to Fig. 5, the 6 x 12 Lang's lay ropes, 
Nos. 1 and 11, with fibre core to the strands, are much 
superior to the others, and there is little to choose 
between them. Тһе rope with lower tensile strength, 
Хо. 1, is the better on large pulleys and under condi- 
tions which allow а large number of bends. Хо. 2, 
6 x 12 ordinary lay, shows up well here because the 
strength of the rope is low with only 12 wires per 
strand. Taken ава whole, corresponding ropes of the 
different tensile strengths give similar results when 
the tensions are expressed as decimal fractions of the 
rope strengths, and in consequence the use of 100-ton 
to 110-ton cables is justified. When the reverse is the 
case it may be advisable to inquire whether the rope 
is being во severely treated that it calls for ductility 
of the wire rather than fatigue strength. Хо. 6 was 
the best of the seven-wire strand ropes, and was of 
80 tons to 90 tons per square inch strength, Lang's 
lay, with а soft core wire in the strands. Тһе curves 
in Fig. 6 are so steep that it is not advisable to use the 
seven-wire strands on small pulleys. The pulley 
diameter should be at least 300 wire or 33 rope diameters, 
and then the tension and number of bends are small. 
But the performance of these cables improves rapidly 
with increase of pulley diameter, and when this exceeds 
50 rope diameters tho seven-wire strand ropes, of 
0-036-іп. wire, compete with the 0-021-in. wire ropes 
on the same pulleys. 

Reversed Bending of Ropes.—Some tests of complete 
ropes were made on Ше Vaughan-Epton machine. 
The rope is bent from the straight on to a pulley, 
off that pulley and straightened, and then on to another 
pulley with the bend in the opposite direction. The 
return stroke of the machine reverses the operations. 
To facilitate comparison with the other tests, a bend 
was defined аз bending from the straight on to the 
pulley and into the straight again. The number of 
bends was three times the revolutions of the machine 
for the arrangement described above. The perfor- 
mances of the ropes under simple and reversed bending 
are compared in Table II. Rope No. 10 gave low results 
in the earlier experiments, but it shows to better ad- 
vantage here. It is nominally similar to горе No. 14, 


were presented by Mr. Brunton. 
of the process of manufacture of these ropes is that 
the wires and the strands are preformed before they 
are laid up, with the result that there is no tendency 
to unlay when the rope is cut. 
tension is more evenly distributed amongst the wires 
of Trulay ropes than is the case with those of the usual 
type of manufacture, and that in consequence the life 


in service is materially improved. Тһе specimens were 
presented when Messrs. Brunton had just commenced 
the manufacture of the new type of rope, and only & 
small size was available. 
pulleys of proportionately smaller diameter, to corre- 
spond with those employed for the 1-іп. circumference 
cables. 
plotted for comparison with those from ropes of normal 
construction and the same make-up in Fig. 7, from 
which it is seen that on pulleys of corresponding diameter 
Trulay ropes are distinctly superior in 6 Х 19 ordinary 
lay ropes, particularly under the severe conditions 
imposed by the use of small pulleys. 
the difference is very marked, the endurance of Trulay 
ropes being of the same order as that of the normal 
rope on the next larger pulley. 


but its behaviour seems to be abnormal. Neglecting 
No. 10, the other three ropes 1 
саггу from 0-71 to 0-76 of the tension under simple 
bending, when failure takes place after 250,000 bends 
in each case. The last column shows that reverse 
bending may halve the number of bends to cause failure 
as compared with bends all in the same direction. 


TABLE II.—Comparison of Performances under Simple 


under reversed bending 


. and Reversed Bending. 


Tension, single | Tension, 144-іп. | Number of reversed 


Rope | 14-In. pulley for pum reversed | bends at tension 
No. | $ million bends, nds for $ mil- | giving $ million 
bb. lion bends, Ib. simple bends. 


10 1,110 1,120 m 

12 930 660 130,000 
13 1,180 865 170,000 
14 1,730 1,310 120,000 


Trulay Ropes.—Two ropes of Trulay construction 
The special feature 


It is claimed that 


usually repeated by increasing the tension to a quarter 
of the breaking strength of the rope, at which point 
another crushing test was made. The experiment was 
admittedly arbitrary, but the results may be regarded 
as comparable. Considering first the reduction of 
diameter under tension, rope No. 11, with 12 wires on 
а hemp core to the strand and Lang’s lay, contracts 
rather more than the others, between which the differ- 
ences are very small. In the worst case, No. 11, the 
reduction of diameter is less than 4 per cent. when the 
tension on the rope is one-quarter of its breaking 
strength. The rate of contraction under lateral 
pressure is much the same for all the ro tested, 


Nos. 14 and 15 being slightly harder than the 


rest. The absolute values at any pressure vary appre- 
ciably because some of the ropes compress more at the 
commencement of lateral loading. The differences 
between the two curves for the same rope give an 
indication of accidental errors in the tests. Taking 
the results as they are plotted, without any attempt 
at correction, a comparison of the two Lang’s lay ropes, 
Nos. 11 and 13, with strands of twelve wires on а fibre 
core and 12/6/1 constructions, when the lateral pressure 
was severe and equal to one-tenth of the strength 
of the rope in each case, the changes in diameter were 
0-061 and 0-048 in. respectively, the former 27 per 
cent. greater than the other. 'The difference is less 
than that between Lang's and ordinary-lay ropes of 
the ваше construction, Nos. 13 and 14, so that 


Fig.7. COMPARISON OF TRULAY AND ORDINARY WIRE ROPES, 
BOTH 6x19 ORDINARY LAY. 100 TO ПО TONS PER SQ.INCH. 
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The tests were made on 


The test data for tho Trulay specimens are 


For 6 x 7 ropes 


Reduction of Diameter of Ropes by Tension and by 


Crushing.—The superior performance of Lang’s lay 
ropes constructed of twelve wires with a fibre core to 
the strands (with the 80-ton to 90-ton wire) was shown 
to be very marked by the results given in the Second 
Report of the Committee. Тһе present series of ехрегі- 
ments confirm the excellent behaviour of ropes in this 


construction, particularly when & reasonably large 
pulley is used. Against this it is urged that the fibre 


core to the strands diminishes the hardness ” of the 


rope to such an extent that it cannot be used when 
subjected to severe crushing, which may be caused 
by over-riding turns on а drum. Ап attempt was made 
to obtain some exact data relating to the crushing 
of ropes by putting them under lateral compression 
whilst under tension. The opportunity was taken to 
record also the reduction in diameter of a rope as the 
tension on it was increased. А sample of rope was put 
under increasing tension to about one-eighth of its 
ultimate strength and the new diameter was measured 
at intervals. A pair of flat clamps was then fitted on the 
rope and bore against ll in. of its length. Measured 


pressures were applied to the clamps and the reductions 
in diameter were again recorded. The experiment was 


300 400 900 
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there is nothing here to support the prejudice against 
the fibre-cored strand. With pulleys and drums 
sufficiently large to ensure the superior endurance of 
this 6 x 12 construction, no difficulty should be met 
with due to crushing of the rope. 


EXPERIMENTS WITH SINGLE WIRES. 


Experiments on single wires may have one of 
two principal objects, either to ascertain some funda- 
mental property with a view to improvement or to 
ensure correct usage, or to determine the behaviour 
of the wire under special conditions which operate 
in service. Tests of both types are represented in 
those recorded below. i 

The Effect of Lateral Pressure on a Wire.—1t is now 
general conceded that а ductile material, e.g., rope 
wire fails at a definite shear stress, or stress difference. 
According to this view the strength of a wire in tension 
should be reduced by a lateral pressure. The theory 
applies at the elastic failure of the metal (the elastic 
limit or yield point), but the well-known examples 
of the breaking of a wire or rope under tension at а 
grip, or at the last contact with а ршеу, indicate 
that the same conclusion may be applied at fracture, 
which in the case of rope wire 18 not far removed from 
the yield point. An experiment was made to give more 
definite information on the effect of lateral pressure. 
The wire was 0-065 in. diameter, galvanised, and 
rated at 90 tons per square inch. It could be broken 
by tension and at the same time compressed between 
steel grips of 0-5 in. radius in a plane through the axis 
of the wire. The results found were :— 
Lateral pressure, P, lb. 0 100 
Ton on wire at fracture, 


900 300 400 


; е 648 615 558 532 524 

The tensile strength of the wire is reduced ав Ше 
lateral pressure is increased, more rapidly at first, bu 
slowly at high compression. No doubt the compres: 
sive stress reaches an almost steady value because 
the grips bite into the wire under a high compression 
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force and increase the area of wire which takes the 
ressure. The maximum reduction of tensile strength 
y lateral compression was about 18 per cent. 
Tests of Single Wires on the Vaughan-Epton Machine. 
—Messrs. Joshua Buckton and Company of Leeds, 
have extended the loan to the Committee of the Vau- 
ghan-Epton wire-testing machine. A wire is held 
between grips and is put in tension by means of a 
hydraulic cylinder. À pump on the machine main- 
tains а supply of oil to the cylinder, at а pressure deter- 
mined by the dead load placed on an auxiliary ram 
in a cylinder fitted with an overflow. Тһе grip remote 
from the hydraulic cylinder can be rotated and locked 
to put any desired twist in the wire. The wire may be 
passed over three pulleys which rotate on pins fixed 
on a slide. The slide is moved to and fro on the bed 
of the machine by a connecting-rod and rocking 
lever, thus giving reversed bends to the wire as it 
passes from the straight, over а pulley, straight, and 


over the next pulley, with reversed curvature. For | 


the present tests, certain slight modifications were 
made to the machine. The wire used throughout 
the tests was black, 0-064 inch diameter, and of 102 
tons per square inch tensile strength. It had good 
ductility, and a fixed twist of as much as 1 turn per 
inch did not affect the load-extension curve to fracture. 
A fixed torque of 5 1. -іп., reduced both the strength 
and the elongation. Тһе reduction of strength would 
be expected if it be supposed that the shear stress or 
stress difference determines failure. Тће elongation 
is then diminished under а high torque because the 
wire fails by torsion instead of tension. It is probable 
that the actual torque on the wire was nearer 3 than 
5 ]b..in. because the friction of the heavy gear must 
have been large compared with the small applied torque. 
An important fact here is that the calculated twist 
on the wire under a torque of 3 lb. - in. is about one- 
twentieth of a turn per inch, yet this torque had a 
material effect on the wire, whereas the influence 
of a fixed twist of one turn per inch was negligible. 
A fixed twist did not provide a torque which could 
continue to operate and fracture the wire, because it 
was eliminated by yield. 

In the later tests, the wire passed over the pulleys 
and was given reversed bends whilst it was being 
stretched. The reversed bending produced a consi- 
derable increase of wire extension. But the bending 
stress on the wire tended to reduce the tension at 
fracture, and the ultimate strength was further dimi- 
nished by the use of smaller pulleys. The increased 
extension of the wire was not maintained when the 
rate of extension was slowed down to permit of more 
than 1,000 revolutions of the machine, or 3,000 bending 
cycles, before the wire fractured. Increased bending 
stress by the use of smaller pulleys reduced the tensile 
strength of the wire when the bending and tension 
operated simultaneously. The addition of a fixed 
twist to the tension and bending fatigue had no marked 
effect on the stretch of the wire, although the strength 
was slightly reduced. Another experiment was con- 
ducted in a different manner to determine whether 
twist on a wire affected its endurance. The wire 
employed was 0-064 in. in diameter, black, and had a 
breaking load of 7251b. It was broken in the Vaughan- 
Epton machine, under a fixed tension of 300 1Ь., by 
repeated bending over 12-in. pulleys. The cycles 
endured in three tests were 7,161, 9,599, and 8,823. 
Another sample was tested in а similar manner with 
the addition of a twist of one turn per inch in the wire, 
when it fractured after 8,930 cycles. Under these 
severe conditions, the additional twist did not promote 
failure of the wire. 

Fatigue Tests of Wire.—The Second Report of the 
Committee included the results of experiments on 
the repeated bending over pulleys of single wires 
from the test ropes. Such tests were not always 
satisfactory, and it was difficult to obtain reliable or 
consistent results because the wire was liable to twist 
during a test and so alter the plane of bending. Another 
method was adopted for the present series of fatigue 
tests of single wires. The wire was held in a self- 
centring chuck, which could be rotated by an electric 
motor; a split-brass bush, slightly bell-mouthed, was 
gripped by the chuck and obviated severe local crushing 
ofthe wire. Тһе specimen was horizontal and the outer 
end was loaded by dead weights. Тһе scale- pan 
Увв carried on a stirrup attached to a small ball-bearing 
which fitted on а bush, clamped on the outer end of the 
wire. The wire was tested by repeated bending аз 
а rotating cantilever, a miniature of the usual method 
of breaking materials under reversed stresses. Тһе 
Steel was most heavily stressed at the chuck end, where 
the bending moment was а maximum, and during а 
revolution the stress at the periphery changed according 
to а sine law, from maximum tensile to maximum 
compressive, and returned to the maximum tensile 
Stress. This treatment was more severe than that 
of à rope wire when it passes over a single pulley ; 
it corresponded more nearly to reversed bends, but 
it sufficed for preliminary tests of single wires and 


investigated the fundamental property of fatigue pulley, а stress of 50 tons per square inch was not 


strength. | 
Engineers must surely be confused by the trade 


descriptions of wire. Тһеге are tbree qualities of 
each tensile strength, basic, acid, and special acid, yet 
each quality has to satisfy precisely the same test 
requirements. Then an increase of 10 tons per square 
inch in the tensile strength is shown by the addition | 
of a further adjective. For these experiments, ordinary | 
stock wire was taken of different tensile strengths 
and in each of the three qualities, and each was tested 
to give an endurance curve to a million reversals. The 
wires were also tested after annealing. The most 
impressive fact brought out is the very low values 
of the fatigue stresses under reversed bending. These 
fatigue stresses on the basis of а million reversals 
are tabulated to facilitate comparison, in the order of 
ascending quality, according to the rope-maker's 


description. 
Fatigue Fatigue 
Tensile stress wire | stress wire 
Diam. of | strength, Qualit y. as received, | annealed, 
Wire, in. | tons per tons рег tons рег 
square йш square inch. | square inch. 
| 
0-071 80 to 90 | Basic +21-6 +13.6 
0.096 80 to 90 | Acid. 15.6 +18.9 
0-079 80 to 90 | Special acid. +17.2 +14.7 
0-071 90 to 100| Basic. : +19.2 +14.8 
0-065 90 to 100| Acid. 517.1 + 13.1 
0-095 100 to 110; Acid. +16-9 +14-6 
0.079 | 100 to 110) Special acid. 416 ·4 314.4 


In all cases, up to one million bends, the fatigue: 
limit of the wire is reduced by annealing, but treatment 
of the wire during drawing has an effect which appears : 
even under these test conditions. Nevertheless, | 
the large increase given to the static tensile strength | 
by drawing has no counterpart here. The order of 
quality—basic, acid, special acid—is reversed; at 
least, the basic wire proved best in each group in which 
it was represented. It might be concluded, lacking 
further experiments, that acid wire would have an 
average range of 0 to 34 tons per square inch, which 
is in fair agreement with the results of the pulley 
tests of complete ropes. In this instance, wires of 
higher tensile strength had, on the whole, rather lower 
fatigue ranges. This supports the results of the main 
series of tests, which show that the 100-ton to 110-ton 
ropes only carry about the same loads as those of 
80 tons to 90 tons per square inch tensile strength. 

The present method for determining the working 
tension on а rope working over a drum ог pulley is 
fundamentally incorrect. The pulley diameter should 
be made as large ав the other considerations will allow, 
but often is limited by the conditions. Тће error 
arises by the adoption of a factor of safety which is 
usually taken as the breaking strength divided by 
the tension on the rope. Both these terms are wrongly | 
used in this connection. In the present state of 
knowledge it appears that stresses must be employed, 
the direct tensile stress being calculated by dividing 
the rope tension by the total section of the main wires, 
i.e., excluding soft core wires, and the bending stress 
from 13,000 d/D, or 13,000 divided by the ratio of 
pulley to largest wire diameter. Тһе sum of these 
stresses gives the maximum stress operating in the 
wire, which should be kept under the fatigue limit for 
the wire. The latter is not simply related to the ultimate 
tensile strength, but appears rather to remain nearly 
constant for wire of all grades and strengths. When | 
the maximum stress is kept within the fatigue limit 
the factor of safety will be ample unless a very large 
pulley ratio, D/d, be employed, although the term | 
factor of safety is unfortunate in this connection, 
because it is entirely misleading. It should be noted 
that endurance curves become nearly horizontal even 
at one-half ог a million cycles; consequently, the ; 
lift of a rope is diminished very considerably when the | 
maximum stress excecds the fatigue limit by even а 
small amount. | 

In many instances, ropes are worked over pulleys | 
and drums which are во small that the wire is damaged 
from the commencement of its use. "The rope does not 
fracture immediately, but the malleability of the wire | 
is being destroyed and only endures for a number of 
bends as in the repeated bending test of wire held in 
а vice with curved jaws. Great care should be exer- 


cised when а rope is thus used, and the probable life 


should be noted by reference to the test results, as 


in Figs. 2, 4, 5, and 6. For example, in crane prac- 


tice the minimum pulley has 22 rope diameters, and the 
factor of safety is 8. ЈЕ the rope be of 6 x 19 con- 


struction, the pulley-wire ratio is 330, and the direct 

The. 
bending stress is 39:4, so that the maximum stress 
may be taken as 50 tons per square inch. Reference 
to Fig. 2 shows that the rope will break after at most | 


tensile stress із at least 10 tons per square inch. 


| occur. 


reached in the tests because the number of bends to 
cause fracture would have been absurdly small. 


SUMMARY. 
Twelve wires to a strand with а fibre core was the 
best construction when associated with Lang's lay. 


Ordinary lay was best for 19-wire strands, 12 on 6 on 1, 


except on the pulley of 850 wire diameters. А soft 
core wire in а 7-wire strand proved to be undesirable 
for а rope of high-tensile wire which was used on a 
small] pulley. А Lang's lay rope with strands of six 
100-ton to 110-ton wires laid on & soft core wire was 
best on a large pulley of 500 wire diameters, but even 
on this pulley the soft core wire was а weakness in the 
80-ton to 90-ton rope. The higher tensile wire ropes, of 
the smaller 0:021-п. wire, worked under somewhat 
higher tensions than the corresponding 80-ton to 90-ton 
ropes, but there was no distinct superiority with the 
7-wire strand ropes. 6 x 6 and 6 x 7 ropes compared 
favourably with 6 x 12 and 6 x 19 on the same 
pulley, when its diameter equalled 500 diameters of 
the larger wire, or 18 circumferences of either rope. А 
pulley of less than 300 wire diameters misused а, rope 
which lasted only whilst the ductility of the wire was 
being destroyed. When а rope failed after а quarter 
of a million bends, the load carried with reversed bends 
was less than three-quarters the tension when the 
bends were all in the same direction, or, alternatively, 
the number of bends was halved at the same tension 
on the rope. 

Trulay ropes were superior to those made by the 
usual method of manufacture particularly on small 
pulleys and in 6 x 7 constructions. Тһе Lang's 
lay ropes with 12 wires to the strand on a fibre core 
gave particularly good results on pulleys of 500 wire 
diameters and larger, and under these conditions the 
alleged deformation of this form of rope will not 
The tensile strength of & wire was reduced 
18 per cent. by severe lateral pressure. А considerable 
number of twists did not affect the behaviour of a 
wire under tension or tension with repeated bending 
over pulleys, but а maintained torque weakened a 
wire in tension. Repeated bending over pulleys, of a 
wire under increasing tension, caused a much greater 
elongation at fracture, but the excess became less with 
more bends. The fatigue strength of acid wires had 
always the mean value of approximately - 17 tons 
per square inch by repeated bending as a cantilever. 
Annealing the wires caused only a small reduction to а 
mean value of about + 144 tons per square inch. 
The high tensile strength given to wire by drawing 
bad little effect on its fatigue strength. Тһе condi- 
tions of rope service may best be considered on the 
basis of the sum of the tensile and bending stresses 
being within the fatigue range of the wire. Тһе factor 
of safety need only be used as an additional check when 
the pulley or drum used is exceptionally large. 

Work in Progress.—A beginning has been made 
towards checking the results from the l.in. circum- 
ference ropes by tests of larger specimens. А machine 
is at work which takes two 2-in. circumference ropes 
and another is under construction to bring the total 
to four. It will be possible to examine still more 
flexible constructions in the larger size which can now 
be handled. 


THE MOTOR SHIP “ ZEALANDIC.'' 


Tne Zealandic, the first of two twin-screw cargo 
vessels under construction by Messrs. Swan, Hunter 
and Wigham Richardson, Limited, Wallsend-on-Tyne, 
for the Shaw Savill and Albion line, was launched 
in November last, and has now successfully com- 
pleted her trials. The vessel has an overall length of 
481 ft., and is of the complete superstructure type, 
with a long bridgehouse amidships and top-gallant 
forecastle forward. The capacity of the holds is 
666,000 cub. ft. Five of the holds are insulated for 
the carriage of meat, dairy produce, and fruit, the 
total insulated capacity being 404,000 cub. ft. All 
the holds are fitted with cylindrical pillars, widely 
spaced for convenience in stowing cargo. The loading 
and discharge gear includes 20 electric winches of the 
latest design, working a similar number of steel derricks 
attached to the masts. These winches can deal with 
lifts of 7 to 10 tons, a special heavy-duty derrick 
being provided in addition for handling exceptional 
Joads such ав machinery. The vessel will have limited 
passenger accommodation, a saloon house being built 
on the forward end of the bridge deck, with four 
double-berth staterooms and a smoking saloon. 
Accommodation is provided for the captain in a steel 
house adjoining the chart room, while the officers are 
berthed on the lower bridge deak. The engineers’ 
accommodation adjoins the engine room, the crew | 
being berthed in the forecastle. The total deadweight, 


150,000 bends on 6-in. pulleys, but conditions are including the weight of the refrigerating plant, is 
dangerous when the wire is so severely stressed, which | about 11,190 tons, and the vessel is built to Lloyd's 


is proved by the fact that with rope No. 10 on the 8-in. | highest class. She will be certificated for the Suez 
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CONSTRUCTED BY MESSRS. THE WALLSEND SLIPWAY AND ENGINEERING COMPANY, LIMITED, ENGINEERS, WALLSEND-ON-TYNE. 
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апа Panama canals, and complies with the latest Fac- 
tory Act requirements. 
he main engines and their ancillary plant have been 
supplied by Messrs. The Wallsend Slipway and Engi- 
neering Company, Limited, Wallsend. There are two 
main engines of the Wallsend-Sulzer type, each driving 
a separate propeller, the two sets developing a total 
of 7,450 brake horse-power. A photograph of one of 
the main engines in the builders’ works is reproduced 
above. The design of the Sulzer engine has been dealt 
with repeatedly in our columns, and is во well known 
that it is unnecessary to describe the engines installed 
in the Zealandic in any detail. Each engine has six 
cylinders with a bore of 31 in., the stroke being 43 in. 
he output of 3,725 brake horse-power per engine is that 
жашы for regular service at sea, and each engine actu- 
ally developed over 4,000 brake horse-power on the test 
bed. Ав in the case of the larger Sulzer engine, des- 
cribed recently in ENGINEERING (page 412, ante), the 
main injection-air compressor is at the forward end 
of the engine, and is driven by a crank, forming an 
extension of the main cran kabait: The compressor is 
of the three-stage type, and has a surplus capacity which 
is utilised for supplementing the supply to the air 
reservoirs. 

The only pumps driven by the main engines are a 
lubricating pump worked from the end of the air- 
compressor crankshaft, and the fuel supply pumps, both 
these pumps being of small dimensions. Each main 
engine is provided with a flywheel secured to a collar 
forming part of the thrust shaft. The flywheel also 
serves as the turning wheel, gear teeth being formed 
on the periphery. The turning gear is operated 
by a reversible enclosed electric motor of ample 
power, provided with a control panel of the tramway 
type. The thrust bearing is of the single collar type, 
the block being attached to the main engine bed plate. 
The whole of the crank, thrust, intermediate and 
propeller shafting is of forged ingot steel, and is of a 
strength well in excess of the survey requirements. 
The fuel and starting valves, together with their 
operating gear, and also the reversing arrangements, 
are generally in accordance with normal Sulzer design. 
The power for operating the reversing mechanism is 
provided by a Weir compressed-air servo-motor on each 
main engine. АП the controlling gear for manceuvring 
the main engines has been grouped together near the 
after end of each engine on the lower platform. 

The auxiliary machinery is operated electrically 
with the exception of а few units for emergency 
or starting-up purposes. The auxiliary machinery 
includes two rotary scavenging blowers, driven by 
a direct-current motor, supplied by Messrs. The 
British Thomson-Houston Company, Limited. Either 
blower is of sufficient capacity to supply air at full 
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load for Ше two main engines, the second blower 
constituting & reserve unit. The blowers take their 
air supply through ventilators led up to, and ter- 
minating in, specially constructed weather-resisting 
cowls at the deck casings. The blowers deliver into 
the scavenging air trunks attached to the main engines. 

Salt-water cooling is used both for the cylinder 
jackets and the pistons, and is supplied by three separate 
Drysdale vertical pumps. The bulk of the water from 
these pumps is utilised for the cylinder.jacketa and 
is supplied at а comparatively low pressure, while that 
for the piston cooling is delivered аб а much higher 
pressure. The pump casings and impellers are of 
gunmetal, with spindles of stainless steel. Each pump 
is driven by an enclosed, shunt-wound, variable-speed 
motor. The piston-cooling pumps take their water 
supply through a duplex sea-water strainer comprising 
two sections, each of which is capable of dealing with 
330 tons of water per hour. These strainers are 
connected by piping to high and low sea inlet valves. 
The cooling water from the piston-cooling system is 
led through funnels into a collecting tank, from which 
it is discharged overboard by an electrically driven 
pump. 

For ballast duty, there is a motor-driven pump 
having а capacity of 200 tons of salt water per hour, 
while for bilge purposes there are two motor-driven 
pumps each capable of dealing with 110 tons of water 
per hour. The sanitary pump has a capacity of 
80 tons of salt water per hour. The circulating 
pump for the refrigerating plant is placed in the 
engine-room, and is capable of dealing with 250 tons of 
water per hour. In addition to the pumps mentioned, 
there is a general service pump capable of delivering 
75 tons of water per hour, a fresh-water pump of 
30 tons capacity, two oil-fuel transfer pumps each 
suitable for delivering 30 tons of ой per hour, and three 
forced-lubrication pumps each having a capacity of 
35 tons of oil per hour. Finally, there is a crosshead 
lubrication pump of 4 tons per hour capacity, this 
pump being cross-connected with the pumps worked 
by the main engines. The whole of the last-named 
auxiliary units are of the vertical two-throw type and 
are electrically driven. 

Among the remaining units in the engine-room, 
mention should be made of the auxiliary and emergency 
air compressors and of the lighting sets. The auxiliary 
air compressors consist of two three-stage, single-crank, 
enclosed-type Brotherhood machines, each capable of 
compressing not less than 400 cub. ft. of free air per 
minute to a pressure of 1,000 lb. per square inch. 
For storing the compressed air three reservoirs, built 
up of steel plates, are provided, each of 215 cub. ft. 
capacity and suitable for a pressure of 600 lb. per 
square inch. In addition, there is another reservoir 
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of about the same capacity, for storing air at а pressure 
of 420 lb. per square inch for starting and manoeuvring 
purposes. These reservoirs are placed two at either 
side of the engine-room close up under the deck. The 
air for injection purposes is stored in two small bottles, 
placed in close proximity to the main engines and 
connected with two stand-by bottles of larger capacity 
situated near the engine-room aft bulkhead. 

The emergency air compressor is а steam-drivea 
machine, and is of the Weir two-stage tandem type 
with intercooling and after-cooling. It is capable of 
compressing 20 cub. ft. of free air per minute to a 
pressure of 1,000 lb. per square inch. The compressor 
is driven by a vertical single-cylinder, enclosed, double- 
acting steam engine running at а speed of 500 r.p.m. 

The electric generators include four six-cylinder, 
four-stroke cycle, Diesel-engine generators made by 
Messrs. Mirrlees, Bickerton and Day, Limited. Eac 
engine is capable of developing 400 brake horse-power, 
and is direct-coupled to а 275-kw. dynamo, the voltage 
being 220. Тһе units have been designed to permit of 
an overload of 10 per cent. for one or two hours. 
Each unit is self-contained, and the engine and 
dynamo are mounted on а common bedplate. 


THE VERIFICATION AND STAMPING OF PETROL PUMPS.— 
Under the powers granted them by Section 2 of the Weights 
end Measures (Amendment) Act, 1926, the Board о! 
Trade have prepared draft regulations dealing with the 
verification and stamping of liquid fuel and lubricating- 
oil measuring instruments. Copies of the draft regula- 
tions may be purchased from H.M. Stationery Office, 
Адаз га! House, Kingsway, London, W.C.2, ог through 
any bookseller, price 3d. net. Any representations 
regarding the proposed regulations should be ad 
to the Deputy Warden, Standards Department, 7, Old 
Palace Yard, London, S.W.1, before June 1 next. 


Мотов VEHICLES IN IRAQ.—According to the figures 
quoted in а report received recently, from the author- 
ities in Iraq, regarding the motor vehicles registered n 
that area during the month of December, 1927, it ва 
seem that this possible market for vehicles manufactu t 
in Great Britain is not being worked with апу degree 0 
thoroughness. Тһе products of only four welko 
English firms are included, each firm having supp! 
one vehicle. The total number of vehicles registe Ни 
during this particular month was 92, about twenty 
different makes being represented. The Ford (дип 
model heads the list as favourite; 22 of PM ges 
registered, in addition to five other types of ve cee 
Chevrolet comes second with 19 motor-cars and gt 
lorries. The majority of the trade is in the чар tish 
American firms, and it is essential to Success that | уги 
firma should understand the conditions under whic den 
cars are called upon to operate, and to p thé 
chassis and engine to meet the requirements 0 
locality. 
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THE ROYAL TWEED BRIDGE, 
BERWICK. 


Tue Great North Road, on the stretch between 
Newcastle-on-Tyne and Edinburgh, passes through 
Berwick, where it crosses the River Tweed by 
means of an old masonry bridge, erected in the 
Seventeenth Century. Though still in a fairly good 
state of preservation, this bridge has long since 
proved too narrow for modern traffic conditions. 
Moreover, the approaches are very bad, the gradient 
being in places as much as 1 in 11, whilst the road- 
way is also very narrow, and winding, with several 
awkward corners, as clearly shown in the sketch 
plan reproduced in Fig. 1. The character of these 
approaches made it undesirable to enlarge or 
reconstruct the old bridge, the disappearance or 
modification of which would, moreover, have been 
regrettable, in view of its historic character. 

There was, however, an urgent need for improved 
facilities for road traffic over the Tweed, and 
various proposals were accordingly considered by 
the Ministry of Transport, the Northumberland 
County Council and the Corporation of Berwick, 
which were the road authorities concerned. It was 
decided to appoint as executive engineers Messrs. 
L. G. Mouchel and Partners, Limited, of 38, Victoria- 
street, S.W.1, who prepared a design for a Ferro- 
concrete bridge crossing the river from south-west 
to north-east, as represented in Fig. 1, the site 
selected being on an average about 100 yards 
upstream of the existing structure. 
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As shown by the elevation and longitudinal sec- 
tions reproduced in Figs. 2 and 3, the bridge consists 
of a southern approach, 192 ft. long, which is followed 
by a series of four arches, having, respectively, spans 
of] 167 ft., 248 ft., 265 ft., and 301 ft. 6 in., whilst 
the northern approach viaduct is 144 ft. 6 in. long. 
The total length, inclusive of the approach viaducts, 
is 1,378ft. The variation in the spans of the arches 
was adopted because the difference in the road levels 
on the two sides of the river made it necessary to 
give the roadway a gradient of 1 in 51, and this was 
conveniently and pleasingly provided for by adopt- 
ing the constant level for the springings of 9 ft. біп. 
above ordnance datum, and a nearly constant 
ratio of rise to span, while increasing the rise pro- 
gressively from span to span, in accordance with the 
increasing level of the roadway. As shown in the 
cross-section, Fig. 4, the total width of the bridge 
between parapeta is 46 ft., the carriageway is 30 ft. 
wide, and there аге two 8-ft. pathways, under which 
ducts are provided for pipes and mains. Тһе 
Approach roads have been given а width of 60 ft. 
between fences, but the carriageway is of the same 
width as on the bridge. 

The main span of 361 ft. 6 in., with a rise of 
45-445 ft., is the largest ferro-concrete span yet 
built in this country. It is designed to carry a total 
load of about 1,000 tons. Each arch consists of 
four ribs, which are hollow for a distance of one- 
third span from each abutment, but are solid at the 
crown. Over the haunches the roadway is sup- 
ported on spandrel columns, which are monolithic 
both with the roadway and with the main ribs. 
A longitudinal section of one of the two internal 
ribs is reproduced in Fig. 5, Plate XLVIII, and 
cross-sections at the crown and springings are 
represented in Figs. 7 and 8. In Fig. 6 is shown 
the central portion of one of the external гђе, 
and sectional drawings of this rib are given in Figs. 9 


and 10. А cross-section through one of the piers 


ig shown in 


Fig. 16, and a part plan in Fig. 17. 
From 


the latter drawings it will be seen that the ribs: 


are continued across the pier so that the opposing 
thrusts are transmitted directly from one to the 
other, and only the difference between the two is 
transferred to the pier. The main reinforcing rods 
are, however, carried well down into the mass of 
the pier. 

The inner ribs in the case of the main span, 
are 5 ft. wide overall, and measure 7 ft. in depth 
at the crown and 10 ft. 6 in. at the springings. 
The hollow side walls of the rib are 8 іп, thick, 
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whilst the top and bottom wall are 2 ft. 
thick. 

The external ribs being much less heavily loaded, 
are 3 ft. 2 in. wide, but are throughout of the same 
depth as their fellows. Тһе centre line of each rib 
is parabolic. 

The columns supporting the roadway vary in 
dimensions in accordance with the loads carried by 
them. At the piers a system of raking struts tie 
the columns together and serve to transfer wind 
loads directly to the substructure. The roadway 
has been designed for the standard loads of the 
Ministry of Transport, and also to take a 50-ton 
load on four wheels. The outer main longitudinal 
beams under the roadway are 48 in. deep by 10 in. 
wide, the corresponding dimensions of the two 
inner beams being 36 in. by 10 in. These beams are 
connected together by reinforced concrete cross- 
girders, monolithic with them and with the roadway 
decking. These croes beams are spaced at approxi- 
mate 44-ft. centres and are 20 in. deep by 10 in. 
wide. The decking is 8 in. thick and is formed to the 
camber of the roadway. Sections through the road- 
way at the crown are represented in Figs. 11 and 12, 
Plate XLVIII, whilst Fig. 13 shows the decking of 


the main part of the bridge. Ап expansion joint іп 
the decking and longitudinals is provided over each 
pier as indicated in Fig. 5, and similar provision in 
the form of а rebated joint is made for each рага- 
pet. The ducts under the side walks are covered with 
concrete slabs and Carpave 2 in. thick has been 
adopted for the surface of the roadway. Sections 
through the masonry parapets are shown in Figs. 
14 and 15. These parapets are built of sandstone 
obtained from the Birds’ Nest Quarry, Walker-on- 
Tyne, the colour of which harmonises well with that 
the concrete used for the arches. 

The same general type of construction has been 
adopted for the shorter spans, save that the ribs 
for the 167 ft. spans are solid throughout. In this 
case, the rise is 29-8 ft., the external ribs are 26-in. 
wide, with а depth of 6 ft. at the springings, and of 
4 ft. at the crown. The internal ribs are similar in 
depth, but are 42 in. wide. The 248 ft. span has 
a rise of 35-39 ft. The external ribs measure 34 in. 


in width, and range in depth from 8 ft. 9 in. at the 


springing to 5 ft. 6 in. at the crown. The inner ribs 
are 4 ft. wide. In the case of the 285 ft. span, the 


rise is 40-107 ft. The ribs are of the same width as 


those of 248 ft. span, but the depth at springings is 
9 ft. 6 in., and at crown 6 ft. 

The аррговећ viaducts consist of longitudinal 
beams, cross beams and decking, similar to that of 
the main spans, and are supported by reinforced 
concrete columns which transmit the load to the 
ground through the usual type of foundation slabs. 
With the exception of that used for the piling 
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required at one of the foundations, Portland cement 
was used exclusively for the concrete. Careful 
tests were made of Ше sands available, as the result 
of which a mixture of two parts of coarse to one of 
fine sand was adopted and used throughout. The 
aggregate was made up of 50 per cent. of whin- 
stone broken to pass а 1-ш. screen and to be 
retained by an }in. screen. The remainder of 
the aggregate was of Scremerston gravel, half of 
which passed a j-in. screen and was retained by а 
Fin. screen, whilst the other half passed a j-in. 
screen and was also retained by an }-in. screen. 
These proportions were arrived at after а series of 
comprehensive 14 and 28 day testa. 

Воппрв taken across the river, indicated that the 
underlying strata were rock and gravel, and that 
good foundations would be secured for each pier 
at a depth of 15 ft. to 20 ft. These indications proved 
correct save for the river pier of the main span 
where the excavation disclosed that a thick stratum 
of peat and running sand underlay about one half 
of the whole area required for the pier. This stratum 
lay only а few feet west of the trial boring. Its 
discovery made it necessary to re-design the whole 
of the foundation and led to considerable delay in 
the progress of the works. It was decided to extend 
the base of the pier as indicated in Figs. 18 and 19, 
Plate XLVIII, and to drive 14 in. by 14 in. rein- 
forced concrete piles over the whole area. Іп order 
to save time the concrete for these piles was made 
with Ciment Fondu and Ferrocrete. 

The abutment on the Tweedmouth side has a 
width of 28 ft., & height of 22 ft. and is 55 ft. long. 
It was founded on gravel. Proceeding riverwards, 
the next pier is 37 ft. 6 in. wide, 58 ft. long, and 
18 ft. high. In this case the foundation stratum 
was а sandy gravel. The succeeding pier had the 
same width but its length was increased to 82 ft. 
and its height to 28 ft., and like the Tweedmouth 
abutment is founded on gravel. Ав already men- 
tioned, the river pier of the main span had to be 
founded on piling. It has а width of 42 ft., а 
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Ета. 20. View or BRIDGE PARTLY COMPLETED; JUNE, 1927. 


height of 28 ft., and is 83 ft. long. The Berwick 
abutment is founded on shale and rock. It is 
44 ft. wide, 62 ft. long, and 38 ft. 6 in. high. Both 
piers and abutments are monolithic with the super- 
structure, and they have been given а certain 
amount of reinforcement. Тһе concrete at the 
faces is somewhat richer than that used in the body 
of the work. 

A general view of the partly completed bridge, 
taken from the north side of the river looking down 
stream is given in Fig. 20. This shows the main part 
of the bridge completed, but the centreing for two of 
the large spans still in place. An early stage of the 
work is represented іп Fig. 20, page 542. Неге the 
centreing for the 167 ft. and 248 ft. spans is already 
erected, and the piling for that of the 285-ft. span 
is approaching completion. The viaduct shown in 
the background carries the tracks of the London 
and North Eastern Railway over the Tweed. The 
view reproduced in Fig. 30 was taken from the 
existing road bridge and shows work proceeding 
on the 285 ft. span. The staging for the 361-ft. 6-in. 
span is represented in Fig. 31. The piers had been by 
then already completed and the reinforcing rods, by 
which the arch ribs were ultimately tied into the 
Berwick abutment, are clearly visible. Another view 
of this arch, at a laterstage of the work and taken from 
the opposite side is shown in Fig. 21. Plate XLIX, 
whilst below it, Fig. 22 gives a view of an early stage 
in the erection of the 167 ft. span on the opposite bank. 
In this case it was necessary to provide a clear passage- 
way through the centreing for road traffic. Later 
Stages in the construction of this 167 ft. span are 
represented in Fig. 23 and 24, Plate L. In the latter 
view, the arch is practically complete, but the 
columns which support the adjacent end of the 
approach span are still enclosed in their forms. 

Work on the 286-ft. span is represented in Fig. 25. 
where the main reinforcement of the ribs is already 
in place, as are the “ cores ” for the hollow portions 
of these ribs. The outer forms have however, still 
to be erected. Another view of the reinforcement of 
these ribs is shown in Fig. 27, opposite. А photo- 
graph of the curved steel reinforcement by which 
the ribs are tied into the piers is reproduced in 
Fig. 26, and the вате steel work as viewed along 
the axis of the bridge is shown in Fig. 28. The 


contractors for the construction of the bridge, now 
shortly to be opened, were Messrs. Holloway Brothers, 
Limited, London. Colonel C. Н. Bressey, O.B.E., 
Chief Engineer of the Ministry of Transport and 
Mr. J. А. Bean, County Surveyor of Northumber- 
land, acted in the joint capacity of Consulting 
Engineers. Mr. P. I. Payne, A.M.Inst.C.E., was 
resident engineer in charge of the work. 


LITERATURE. 


Vertical PR Sinking. Ву E. О. Forster BROWN, 
London: Ernest Benn, Limited. Price 52s, 6d. net. 


One of the more important operations involved 
in mining, and one which provides the engineer 
with some difficult problems is that of shaft 
sinking. That it does not form part of the everyday 
routine of mining and is indeed to be regarded as 
" deadwork," inasmuch as shaft sinking provides 
no revenue like other mine openings which are made 
in the mineral deposit, accentuates the tendency 
for shaft sinking to be considered as а specialised 
branch of mining. 

It is therefore quite logical and in accordance 
with the precepts of modern practice that this 
important subject should be treated in & separate 
volume, and not relegated to а few odd chapters in 
the body of an already overcrowded handbook 
such as was until comparatively recently the inade- 
quate treatment which it often received. In 
Vertical Shaft Sinking by E. О. Forster Brown, 
which is the most recent addition to Messrs. Benn’s 
admirable series of works on mining, full scope has 
been given to this essential branch of mining 
engineering. 

Part I is devoted to the general principles of 
shaft sinking in which British standard colliery 
practice is described in detail and forms a basis 
for comparison with special methods which are 
dealt with in Part II, and alternative methods of 
carrying out the various operations involved, 
described in Part ПІ. А final chapter is devoted 
to economic and general considerations. 

The general arrangement of the book has much 
to commend it; for the student or the practical 


engineer who wishes to obtain information on any 
particular method of shaft sinking can find a com- 
plete and consecutive account free from those 
irritating interpolations and cross references which 
во Often distract the reader’s attention in many 
technical works. Methods which are no longer 
employed or which have only an historical interest 
have been omitted, and thus the Kind-Chaudron 
system which occupied so much space in the older 
text books now disappears, making way for de- 
scriptions of more modern practice. 

The freezing system was the first of the modern 
methods which enabled sinking to be made through 
ground carrying excessive water. It was originated 
by Poetach towards the end of last century, but in 
the early days of its employment many failures 
were experienced, especially when it was tried in 
the deeper shafts. This was due in most part to 
deviation in the boreholes which caused a gap in the 
ice wall formed round the shaft. In more recent 
practice this defect has been overcome by the em- 
ployment of improved methods of boring and by the 
use of apparatus which enables boreholes to be 
surveyed at any depth, and their exact position 
ascertained. By this means holes which deviate 
too greatly may be rectified, by deflecting or rebor- 
ing, or if necessary by boring an additional hole to 
fill the gap. As is known, the usual procedure 
consists in putting down a number of boreholes 
from the surface in such manner as to encircle the 
ground through which the shaft is to be sunk ; 
freezing solution is then circulated by means of 
tubes through the bore holes for a length of time 
sufficient to form an ice wall of predetermined 
strength round the shaft area; sinking then рго- 
ceeds whilst the ice wall prevents the influx of 
water from the surrounding strata; and after the 
shaft has been lined down to impervious ground, 
the shaft and the frost wall are thawed out. 

Іп simpler cases, especially near the surface, 
shaft sinking in unstable ground or where excessive 
water is encountered, may be successfully accom: 
plished either by piling, pumping, drop shaft, ЭН 
caisson sinking. The application of these meth 
is, however, limited, and under certain conditions, 
not, only less certain of success, but more expensive 
than freezing. This is éspecially the case in sinking. 
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in the fissures of rock at a temperature of — 40 deg. 
C. The maximum injecting pressure employed was 
180 atmospheres (2,646 lb. per square inch). This 
process met with complete success, the fissures in 
the gypsum and also in a deposit of plastic clay 
lying above it being sealed with solid cement. The 
shaft was carried down to the rock salt depoeit 
without further difficulty. 

It should not be inferred from the foregoing that 
the book is devoted solely to the freezing and 
cementation processes; although these receive the 
comprehensive treatment due to their importanoe, 
other aspects of shaft sinking are by no means 
neglected, ав will be realised by а glance at other 
chapter headings: Excavation; shaft linings ; 
shaft transport and equipment ; drainage; light- 
ing, ventilation and labour. Ап interesting and 
instructive feature is the description of Continental 
methods and their comparison by the author with 
British practice. 

It is, perhaps, a pity—from one point of view— 
that the scope of the work is restricted to vertical 
shafts, since inclined and “compound” shafts 
form an integral and important branch of the 
subject, which however, scarcely merits a separate 
volume being devoted to it. 

This, however, in no way detracts from the 
excellence of Mr. Brown’s work, who covers in a most 
able manner the entire subject as set out in his 
title. The book is one which will receive an assured 
welcome by all mine managers and mining engi- 
neers, but especially those engaged in colliery 
work. The production is a credit to the publishers. 
The printing and the illustrations, which are very 
numerous, are excellent. 


able. When boreholes are made from below water 
level, the occurrence of а water-bearing fissure is 
indicated by an increase in the flow of water from 
the mouth of the hole being bored. When this 
occurs, cement may be at once injected into the 
fissure before further boring is undertaken. But 
when boring is done from above water level the posi- 
tion of fissures cannot be located with the same 
accuracy, the borehole must be injected at frequent 
intervals, and the cement thus introduced must 
be bored out after each injection. Further, if 
deep boreholes are injected in one operation, there 
is a risk that the thin fissures will be only super- 
ficially blocked, owing to the cement following the 
line of least resistance and filling only the large 
Similarly to the freezing methods, the cementa- | fissures. The original cementation of the ground 
tion process consists essentially in putting down | is normally made before the Shaft is sunk, and is 
boreholes, but differs from the former in that|followed by a second injection behind the shaft 
instead of tubes being placed in the boreholes to lining after the latter has been completed, to seal 
circulate a cooling liquid, the cement solution is | off any residual water. 
injected under pressure through the boreholes into| Occasionally, it is necessary to employ alternate 
the fissures or pores of the water-bearing rocks. methods in the same shaft at different depths to 
Stable rocks of the sandstone, shale, igneous ог overcome special difficulties. The author quotes 
limestone type are the most suitable for treatment | one interesting case from Continental practice where 
by cementation, and stable rocks which contain а | the cementation and the freezing methods actually 
quantity of water in the pores can also be treated | overlapped. Sinking was commenced on the drop- 
successfully by a modification of the process in| shaft system, and it was intended to continue 
which preliminary injections of alternate chemical | sinking later with the Kind-Chaudron boring method. 
solutions are made before introducing the cement. | Difficulties were encountered, however, in getting 
Clean gravel has been cemented successfully, but | {Бе drop-shaft down, and there were indications 
other unstable rocks of this type such as sands and | that the ground near the surface which was unstable 
Impure gravels although they may be strengthened | would not support the foundations for the heavy 
and rendered less permeable cannot yet be treated | machinery. The freezing process was, therefore, 
with certainty of success. resorted to, and successfully carried out to a depth 
The cementation process may be carried out of 113 metres, when water broke into the shaft 
either by sinking boreholes from the surface outside | and filled it. Additional freezing plant was erected 
the shaft area; from near the surface inside the | to bring the temperature down to — 40 deg. C. | Thermodynamics жены қыны By He в 
shaft; or in stages from inside the shaft. The| The shaft was being sunk down to a bed of salt, and MaccoNocHiE. London: Longmans Green and Com- 
method of boring holes round the outside of the when a depth of 173 metres had been reached, it] pany, Limited. [Price 124. 6d. net. | 
shaft—or within it—and thus sealing off the water | was found that brine feeders in the surrounding Тнк author of this work, whose training and experi- 
оте commencing sinking operations, would appear|gypsum beds were not yielding to the freezing ence as student and teacher were first, obtained in 
to be the most advantageous, but in practice this|treatment. It was then decided to inject cement | this country, is now Associate Professor of Mech- 
18 not always found to be the case. Usually the into the gypsum, and the most interesting feature|anical Engineering in the University of Virginia. 
shaft, Bite is higher than the natural level of the|of this was that pure magnesite was employed аз | He states that : “ The purpose of this text is to 
incoming water, and in many cases the depth of the | cementing agent mixed with a solution of magnesium present the principles of engineering thermodynamics 
Vater. bearing ground to be cemented is consider- | chloride in order to secure the setting of the cement |in the simplest fashion, and to illuminate these 


at depth through water-bearing ground which is 
loose. In water-bearing ground which is fissured 
but stable, the cementation process is usually more 
advantageously adopted. 

The employment of cement for sealing off water 
in leaky shaft linings was used as long ago as 1864 
by Poitier in France, and also at the Rhein Preussen 
pits in Germany, where it was run in behind the 
linings in the form of cement grout. But it was 
not until the beginning of the present century that 
the use of cement was successfully applied on a large 
scale by M. Albert Francois for sealing fissures in 
the strata, and thereby eliminating or reducing the 
flow of water into the block of ground through 
which the shaft was subsequently to be sunk. 
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conceptions by reference to Ше best British and 
American practice in the major fields of their 
application.” In a book of 200 demy 8vo pages 
printed in fairly large type, it is, however, doubtful 
if so much space can be devoted to mere descrip- 
tion without the risk of sacrificing clearness and 
completeness of treatment in regard to fundamental 
principles. On closer examination, the blend of 
theory and practice " is hardly so attractive as it 
looks. For instance, with only 34 pages of des- 
cription are included three figures in the text, 
three plates from photographs, and one large folding 
plate to a very small scale, showing the engines of 
the M.S. Swanley, by the North British Diesel 
Engine Company, Limited. It is evident that the 
reader will obtain at best only a very superficial 
impression regarding the construction of these 
engines, and the requirements of the student of 
thermo-dynamics would have been better served 
by introducing a few line diagrams to explain 
principles rather than workshop details. 

The author has introduced several new features 
of interest, notably the section on the Gas Turbine, 
in which he follows Professor Marks, and gives six 
full-page tables showing the calculated efficiencies 
of gas turbines working on various cycles. The 
results do not appear to be very favourable to the 
new form of prime mover, and the author concludes 
that “even with an increase in compressor and tur- 
bine efficiencies which may be expected to result 
from further developments, it seems highly improb- 
able that brake thermal efficiencies as high as 25 per 
cent. could be obtained. The maximum which 
has been claimed up to the present is only 13 per 
cent., a figure which compares ill with brake thermal 
efficiencies of about 34 per cent. obtained with 
Diesel engines, and about 38 per cent. with the Still 
engine.” In the section on boilers, some con- 
sideration of the properties of mercury and mercury 
vapour leads to a discussion of turbine cycles for 
mercury and steam, which, under the name of the 
Emmet mercury vapour process, has received con- 
siderable attention in the United States. The 
author considers that several important gains are 
to be anticipated from the use of a mercury 
turbine in association with a steam prime-mover, 
and that the early development of this process on 
а manufacturing basis is to be e ted. 

The book is well produced and illustrated, and the 
“ topics for discussion introduced in each section 
constitute а valuable feature. 


American Society for Testing Materials. Proceedings of 
the Thirtieth Annual Meeting held at French Lick 
Indiana, June, 1927. vol. 27. Part I. Committee 
Reports, New and Revised Standards, 1142 pages. 
[Price (paper covers) 6 dols.) Part П. Technical 
Papers, 564 pages [Price (paper covers), 6 dols.] 

A. S. T.M. Tentative Standards, 1927, 824 pages [Price 

(paper covers), 7 dols.] Published at Headquarters of 
the Society, 1815 Spruce-street, Philadelphia. 

THESE volumes, having a total of two thousand and 
five hundred pages, represent а vast amount of 
painstaking labour. The efforts of the American 
Society for Testing Materials, so well known in the 
United States, should be better known in this 
country than is perhaps the case. Similarly, it is 
not improbable that the work of our own technical 
societies and research departments is not so well 
studied overseas as it might be—a mutual loss. 

In reviewing the three issues particularised it will 
be convenient first to comment upon the Society’s 
work as indicated in the address of the President, 
Mr. J. H. Gibboney, at the annual gathering 
(Part I). It is recorded that after some years of 
preliminary work the Society was incorporated 
under its present name in 1902 and has been 
engaged in the intervening years in the subject of 
testing materials and standardising results. The 
membership of the society now exceeds four 
thousand. The president emphasised amongst other 
things the importance of studies in connection with 
the failure of materials to serve desired ends. There 
follow the reports of forty-eight standing and 
other committees upon such matters as ferrous 
metals, effects of temperature on the properties of 
metals, non-ferrous metals, cement, ceramics, 
concrete, drain tile, gypsum, lime, preservative 
coatings, petroleum products, road materials, coal 
and coke, and others. Methods of testing, nomen- 
clature and definitions are also reported upon, and 


the correlation of research. The tentative standards 
in Part I will be referred to later. 

Part II of the proceedings contains technical 
papers read at the meeting, together with the 
discussions thereupon, and includes papers of much 
interest, such as on the X-ray examination of 
materials in industry, with a description of the 
apparatus used and of methods adopted; the 
embrittlement of boiler plate, with an historic 
account of such enquiries ; tests on chrome-nickel 
steel at high temperatures; tests of the endurance 
of gray cast iron under repeated stress at tempera- 
tures ranging 70 deg. Е. to 1,400 deg. F.; the 
corrosion-fatigue of non-ferrous metals, corrosion- 
fatigue being a result of the joint and coincident 
effect of corrosion and fatigue. There are papers 
also on the wear-testing of metals, and rate of 
elongation in tension tests, this, relating to hot- 
rolled, cold-rolled and cold-drawn steel is of much 
interest. Many papers deal with cement and 
concrete, more particularly in connection with 
field-control. The discussions upon these are only 
now available. The papers themselves were con- 
sidered in some detail in our issue of February 3, 
1927. A useful feature of the technical papers is 
that, when dealing with experimental work, the 
methods adopted and the apparatus used are 
fully described. 

Reverting now to the Tentative Standards, 
accounting altogether for about one thousand 
pages, it should be explained for the benefit of those 
not already familiar with what has been done by the 
American Society, that these standards or speci- 
fications have been in course of development during 
many years. They are, when first issued, offered 
for criticism and, being perhaps amended, are 
reproduced from year to year, finally to be accepted 
as authoritative. The first volume contains 88 of 
such standards in the tentative " form, either as 
new items, or as items under amendment which have 
received provisional approval by letter-ballot of the 
society’s members. 

The third volume under review contains the whole 
of the current tentative standards for 1927, including 
those which have most recently been approved, with 
also a list of over 300 standards already adopted. 
An earlier issue for 1925 was noticed in ENGINEERING 
of February 26, 1926. The ground covered is 
wide, ranging from metals—ferrous and non-ferrous, 
cements, clay products, preservative coatings, road 
materials, waterproofing and roofing materials, to 
timber and miscellaneous materials. Some of the 
tentative standards relate to methods of conducting 


tests for determining strength, chemical or electrical 


properties. There are 188 separate items. In this 
short notice no more can be said of these than that 
they will repay close study. Much space would be 
required to do them justice. 

The aggregate amount of information furnished 
by these volumes is considerable, and should be 
welcomed by engineers as a useful addition to the 
commonwealth o fknowledge. 


Physikalisch-technische | Elektrizitátslehre. 
Е. Е. Martens. Second edition. 
Vieweg апа Son. [Price 42 marks.] 

THE first edition of this work appeared under the 

title Physikalische Grundlagen der Elektrotechnik. 

The change in title represents, broadly, the change 

in treatment, the subject being now considered 

from а more theoretical aspect. Ав а textbook 
the work is remarkable for the range of subjects 
dealt with: on the one hand, electrical machinery 
and power transmission ; on the other hand, electro- 
magnetic phenomena as met with in modern 
developments. Whether it is desirable or feasible 
to include heavy and light electrical engineering in 
the same textbook—even of 800 pages—may well 
be questioned; certainly, special treatises seem 
to be the modern trend. Indeed, it may be said 
that it is unusual to find an authority who has 
specialised in two such widely different branches. 
The book is divided into 14 sections. Тһе first 
three sections deal with the fundamentals of elec- 
tricity and magnetism, with numerous practical 
applications. The fourth section, of some one 
hundred pages, is devoted to machines and trans- 
formers. Except to а student taking а course in 
electrical technology, this section is too general; 


By Professor 
Brunswick: F. 


it closes with & short chapter on transmission, and 
diagrams are given of the large linked-up areas in 
Central Germany and Bavaria. 

The passage of an electric current through соп. 
ductors is reached іп the fifth section, which com- 
prises rheostats, lamps, insulators, switchgear, 
telegraphy and telephony, and rectifiers; while 
measurements and instruments are dealt with in 
the sixth section. This brings us to the middle of 
the book. 

The second half of the work deals with electro- 
magnetio oscillations and radiation, structure of the 
atom, physical rays, electrolytic conduction, produc- 
tion of short wave-lengths, physical properties, and 
a mathematical supplement. For those interested 
in modern work, such as wireless transmission, 
X-rays and theories on the constitution of matter, 
there is much valuable information in the later 
chapters. The treatment becomes highly mathe- 
matical in places, but this is largely unavoidable. 
Moreover, in this part of the work depth does not 
appear ta have been sacrificed so much to breadth. 

To readers with a leaning towards mathematics 
and higher physics the volume should prove a 
valuable textbook, but we doubt whether engineers 
engaged in the heavy side would use it widely. 


Hydraulics, By Евмезт W. SCHODER and Francis М. 
Dawson. London: McGraw-Hill Publishing Company, 
Limited, [Price 17s. 6d. net.] 

Тила book has been written to serve as a reference 
book on everyday hydraulic problems, and as an 
introductory course for students who intend to 
specialise later in some branch of water-power or 
water-supply engineering. The authors have laid 
particular stress on the development of the funda- 
mental laws into useful formule, and have demon- 
strated their application by presenting numerous 
examples showing good form in the analysis and 
methods of solution of typical problems from current 
practice. 

In most respects the book has been written on the 
usual orthodox lines. The section on hydrostatics 
includes a full chapter on the stability of gravity 
dams, and another on the problems of buoyancy 
and flotation. Eleven chapters are devoted to 
hydraulic flow, six of these being concerned with 
flow in pipes and channels. Finally, a chapter is 
allotted to each of. the subjects of impulse wheels, 
reaction turbines, and centrifugal pumps. 

As a text-book, so much has been subordinated 
to the problems of application that the treatment of 
first principles appears somewhat sketchy and 
unconvincing from the standpoint of the English 
student. Much new data from experiments on 
orifices, weirs, and pipes form a useful addition to 
the store of empirical information which is imparted, 
but can hardly be said to improve the balance of 
the work as a textbook. The flow of water in pipes 
is discussed at some length, and the authors intro- 
duce several new types of diagrams to facilitate 
computation, but the collection of a large number 
of dimensionally impossible exponential formulse " 
suggests an entire disregard of the scientific advances 
of the last twenty years. The section on water 
turbines and centrifugal pumps is descriptive rather 
than analytical, and it is doubtful if the student 
will derive from it such a clear conception of funda- 
mental principles ав will equip him for the specialised 
study of water-power problems. . 

Throughout the book, calculus notation 18 
generally avoided, and only ап elementary know- 
ledge of Newton's laws is presupposed. Even in 
the chapter on turbines the principle of angular 
momentum is circumvented. A detailed explans- 
tion of logarithmic plotting and the exponential 
laws of variation are given in short chapters, and 
graphical charts are а special feature of the book. 

The examples throughout the text, the solution 
of which is clearly explained, and the questions at 
the end of each chapter are in most cases well 
chosen and of a praetical nature. The diagrams 
and general production of the work are excellent. 


CANADIAN IRON AND STEEL Propuction.—The pro- 
duction of pig iron in Canada, during February, to ed 
64,091 tons, an increase of 28 per cent. over tbe figure for 
February, 1927, while output of steel ingote and castings, 
during February, was 98,820 tons, as against 55,620 tons 
іп February, 1927. 
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THE ACCURACY OF LARGE HOB-CUT | ог the number of hob teeth engaged when the cut is Then, uming to pared wi 
HELICAL GEARS, very amelie V 
m (OPT OQ) | . . (24) = (7—6) + (b cot ф + x)? nearly. 
the angle 6, can be readily 


Ву С. A. Томітхвон. 
(Continued from page 466.) 

The Number of Hob Teeth Engaged.—Each tooth 
of the hob, as shown in this and in the following 
section, has a particular cut to make, which it 
repeats on every tooth of the gear. It is important, 
therefore, to appreciate the work done by each 


tooth and by each helix of the hob. 
In the first place, a calculation is made of the 


number of teeth engaged when the cut is made very 
small, or of the number of helices of the full worm 
which engage the gear. It will be assumed that 
the hob is replaced by the ideal plane rack, and that 


Fig. 7. 


(508 с) 


Ше gear axis. It is 


of OP and OQ, since these points define the limits of | side 
bed. roughing cuts. 


tooth action аз already descri 
let p = linear pitch, 
b = addendum of gear and hob, 
gear pitch circle radius, 
pressure angle of tooth. 
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Along the line of action, the tooth pitch is 
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From the value of P 


D сов ф 
found by the well-known geometrical properties of 


In the example, these resulta have values :— 
the involute. 
T" а Pinion Wheel Then 
ецсев e T ... * е 
Teeth engaged |) со 211 77 „ 
The corresponding angle 0” for the point Р” can 
Thus, with a fine cut, only slightly more than the | be found from 
central two helices of the hob come into contact РМ =а60' PM z cos ф 
with the gear. Ап actual finishing cut may remove | Hence 
Кош 0-01 in. to 0-02 in. of metal, and with such a, * = & — 6, 
cut more of the teeth come into action, the cutting | and 
TL = P'L seo y 


= (РМ + ML) вес y 
- (Рм + а tan ) sec у, 


extending beyond the theoretical line of action at 
the approaching end. 


and 
TN- (ті. + a tan P) 


RT=TN—RN, 
and finally 


• (25) 


The clearance of the left-hand flank of the hob 
tooth, not shown in Fig. 7, is the same as that of the 
right-hand flank at positions beyond the point Q of 
Fig. 8, the other limit of contact on the line of 
action. 

This clearance can be calculated rather more 


directly, as shown in Fig. 8. 
at the gear addendum, 


Let SB be a tooth 


is the actual clearance between the hob tooth and 


the tip of the gear tooth. 
Then 


INCI NC HAHN 


O' R 2 094 = 3 M by equation (10) 

and 

, , QM 

diis 2a 

9’ в — 8 М -QM* QQ'(20M4 QQ) 
аа 


Ав the part of the involute now concerned has & 


comparatively large radius of curvature, which 
varies only slightly over a short length of the curve, 
the mean radius of curvature of Q'R is 


RN ОМ AMT CM 20М- 00, 
9 2n 2 n 2 


and, to а close approximation, 
SHELL NT sec ф 
2QM -QQ' 
_ Q'Q! 2 Q M + QQ^sec ф 
4 а? j 


The above results have been applied to the given 
example, and the clearances of the various hob teeth 
аге shown by the curve of Fig. 9. In the case of 


the wheel, 27 teeth are engaged in the line of action 
and have zero clearance. Outside this range, at 


и» СТ, А 


27 Teeth 

Fig. 4 page 465 ante, is а section by а plane square| The actual finis hing to shape is still performed b 
Е ? , у . Е 
with required to find the length | the central 23 or 27 teeth, however, the teeth out. each end, the clearance increases: very nearly in 
making preliminary proportion to the square of the distance from the 

points P and 0. The curve shows clearly how the 


this range only assisting by 
importace to be attached to the accuracy of form 
diminishes towards 


It is clear, from the abo , that a hob m 
F 5 5 and position of any hob tooth 


mitted to have larger tooth errors towards either the ends of the hob 
• th tral : е ћ ` een о е поо. 
end than in the central region without affecting the The diagram also shows what portion of the hob 
cutting for any particular depth of сиб measured 


accuracy of the gear produ . 
Hob Tooth Clearance.—The amount of clearanoe | 18 : : 
between the hob and gear teeth of the hob teeth | in the direction parallel to the hob axis. Thus, for 
which are outside the line of action is determined | а cut of 0-01 in., the hob teeth between Q and R are 
below for а very small cut. ceeding 
(20) In Fig. 7, let PA ђе а hob too | 
of engaging with a tooth OP of the gear, the point at all, since, by the time 
(21) | P being the intersection of the 
with the line of action. 
A tooth QB, farther from the ce 
(22) | if produced would be tang 
O'P’, and the point Q of this tooth therefore clears the ргесеац 
which may be found | interesting information as to the actual amount of 
cutting done by the various teeth of the hob, which 
has а bearing on the question of the wear of the teeth 
and its effects. It is assumed that the hob is taking 


wer | 
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& finishing cut of depth 0-015 in. іп the direction 
of the hob ахв. Fig. 10 shows a gear tooth PB 
which is to be cut down from P" B’. 

The hob flank is shown in contact, with the tooth 
at P at the commencement of the line of action, that 
is, taking the first of the 27 actual forming cuts. 
The area PP'B'A has already been cut by preceding 
teeth outside the line of action, and the area PAB 
remains to be cut. Using the same example, the 
curvature of the wheel tooth can be assumed, with 
only a small error, to be constant with a mean radius, 
28-18 in., which is the radius of curvature at the 
pitch line. AB is then equal to0-0088 іп. Fig. 10a 
shows the total area of cross-section to be cut by the 
rectangle PP’B’B and the area already cut by the 
shaded part. 

The area PBC is cut by 27 teeth with cuts assumed 
for this purpose to be equally spaced. Hence, if 
PB is divided into 27 equal parts such as BD, the 
area remaining to be cut after the first forming 
cut at P will ђе PDE. The area cut at P is therefore 
that of the strip BDEC, and 80 on. 

The curve PC is very closely a parabola, from | 
which the cross-section of metal removed by each 
tooth B to P can be easily found. 

The first tooth cutting at P (Fig. 10) removes an 
area of metal 

а 0.64 : 
0-0088 in. x „ 0 -00021 ва. in. 

In Fig. 11, the area of cut for those teeth cutting 
within the line of action is shown by the curve ОВ. 
Teeth of the hob to the left of Q do not cut at all, 
but pass clear of the finished gear tooth. 

Consider next the hob teeth to the right of P 
in Fig. 11. The tooth preceding PA in Fig. 10 will 
have a position LM relative to the gear tooth, the 
point L being clear of the finished involute PB by 
the amount already determined. 

During the rotation of the hob by one cutting 
land, the gear rotates about its axis by an angle 


p 
б- mr 
Where р = circ. pitch, 
т = number of hob lands, 
and т = pitch radius of gear. 


Hence LM and РА, being drawn in their positions 
relative to the tooth PB, are not quite parallel. 
The area of the wedge ГРАМ then represents the 
cross section of metal cut by this tooth, which 
can be calculated for each tooth up to the point at 
which the hob flank begins to intersect the initial 
tooth profile P’B’ at B’. 

The curve RS in Fig. 11 shows the calculated areas 
of these cuts. Beyond the point S, a further 
number of teeth will make cute rapidly diminishing 
to zero ав shown by the dotted part of the curve. 
This part has not been calculated, but the first 
tooth to make a cut is known to be the tooth at T 
having a clearance, іп Fig. 9, of just under 0.015 in. 

The curve shows that, even with a light finishing 
cut of only 0.015 in., the greater part of the work 
is done by а group of teeth between P and T which 
lie outside the range of those teeth responsible for 
producing the final involute shape. Also if a 
heavier cut had been taken, the cutting work falling 
on the teeth from Q to P would be unaffected, the 
effect being to shift the peak of the curve to the 
right as shown by 57". 

Thus it is possible for a certain amount of wear 
to occur on those teeth which do the heaviest work 
without any effect on the finished tooth. 


Тнк EFFECTS OF ERRORS IN THE Нов. 


Error in Pitch Diameter.—The effect produced оп 
the gear tooth by various possible errors in the hob 
can now be considered. Ап error in the hob pitch 
diameter is simply equivalent to an incorrect setting 
of the normal distance between the hob and gear 
axes, and the effect is to cut either thick or thin 
teeth. 


Let 
f = hob pitch radius, 
« = pressure angle, 
ф = hob helix angle, 
and р = linear pitch of hob. 


Then an error 8 ғ produces an error in tooth thickness 
equal to 


2 (87) tan . А . А А . (26) 
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Hence, with а positive error, Ше virtual linear 
speed of the hob rack will be too large. Тһе pitch- 
line speed of the gear, being necessarily equal to 
that of the hob, will therefore also be large, or the 
pitch-circle radius will be large. The gear-tooth 
pressure angle is determined entirely by that of the 
hob tooth, and will therefore be of correct nominal 
value; hence the base circle of the gear will be 
large in the same proportion ав the pitch circle. 

Periodic Pitch Error.—The periodic error, to be 
next considered, recurs every revolution of the hob, 
and amounts to a drunken error in the hob helix 
with respect to the axis of the bore. An accurate 
hob can also be mounted askew on its arbor, 80 
as to give rise to an identical effect. 

The effect of such an error will be clearly shown 
by the results illustrated in Fig. 5, on page 466 ante. 

The successive cuts of the hob teeth will vary 
in depth, and undulations will be produced in the 
involute profile. The undulations will have a 
uniformly increasing “ wave length” from root to 
top of the tooth, hardly perceptible in the wheel 
but marked in the pinion, ав shown diagrammati- 
cally by the end view of Fig. 5. 

Тһе number of complete undulations depends on 
the number of hob helices engaged in the final 
forming cuts, and will generally be 2 to 2]. 

Any hob tooth always cuts every one of the gear 
teeth at the same part of the involute; hence, the 
phase of the undulations will be constant all round 
the gear. As regards the feed of the hob through 
the length of the gear, this is a purely relative 
motion and is equivalent to a stationary hob feeding 
along the gear, the latter having an appropriate 
angular motion to form the tooth helix. The periodic 
error, therefore, is constant in phase along the 
length of the tooth. 

Angle Errors.—An error in the hob-tooth angle 
has the simple effect of producing а corresponding 
error in the pressure angle of the gear tooth. 

Since the pitch-circle radius is controlled by Ше 
hob pitch and the gear train between the motions 
of the hob and gear, it follows that the base circle 
radius of the gear will be incorrect. An error in 
alignment of the hob tooth with respect to a line 
perpendicular to the hob axis has the same effect, 
producing one gear-tooth face with а large base 
circle and the other face small. 

Errors in hob-tooth angle should receive careful 


There is also a secondary effect owing to an error 
being introduced into the accepted value of the 
helix angle of the hob, 


tan = 5 


р 
ur 


sec? ф'бф = — бг 


TER EMEN 

The effect of such an error is considered below, 
and its magnitude, due to any reasonable error in 
pitch radius, is likely to be quite negligible. 

Error in Helix Angle.—An error in the helix 
engle of the hob, or an error in setting the angle of 
the hob arbor, have subetantially the same effect 
within the probable limits likely to occur in 
either. 

The hob can be regarded as a full worm which 
is placed slightly askew between the gear teeth by 


(508 н) DB consideration, because the mating wheel and pinion, 
TENPE being right and left hand, respectively, are each cut 

' with hobs of the corresponding hand.“ There is 

Fi. I 2777 thus а, possibility of angle errors in the pair of ћођв 


acting additively. 

Eccentricity and Ellipticity.—The effect of eccen- 
tricity of the hob teeth can be regarded, as far 88 
the rack-generating action is concerned, ав a periodic 
spacing error, differing from a real periodic error 
in one respect, the periodic displacement of the 
two flanks of the rack being half а period out of 
phase. Тһе effect, as regards the driving flanks, 18 
identical, but eccentricity gives rise to a tooth with 
undulations, the crests of whioh occur at the same 
part of the involute on both faces of the tooth. — 

In a similar manner, ellipticity in the hob 18 
equivalent to a periodic spacing error having twice 
the frequency of the speed of rotation of the hob. 


(To be continued.) 
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a small angle у. The worm thread will then pene- 
trate one tooth flank to some extent above the line 
AB in Fig. 1, on page 465 ante, and on the other 
flank similarly below AB. 

The calculation of this interference has already 
been made and is given by Equation 7 in which y 
must be substituted for (В’—В). In the present 
case, Since the interference arises from в bodily 
rotation of the whole hob, the value will be the 
same at all parts of the tooth except for the 
small variation in the value of a. The effect is 
therefore а thinning of the gear tooth, nearly uniform 
but with slightly more metal removed at the root 
than at the top. 

This effect is unlikely to be appreciable in practice. 
Thus, in the previous example where the inter- 
ference was found to be 0-00024 in., the values of 
В and В” were 3° 10’ and 3? 34’, or (8“/— В) had a 
value 0? 247 which is much in excees of апу probable 
error in helix angle or setting up. "The interference 
error also diminishes in proportion to the square of 
the angle error. 

Linear Pitch Error.—The hob is next supposed 
to have & uniform error in linear pitch. Since the 
hob and gear blank are geared together, one 
revolution of the hob will correspond to the proper 
nominal angular pitch of the gear, whatever the 
linear pitch of the hob may be. 
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(Continued from page 502.) 


Вопкв PLant—(continued.) 

IN our last article we carried the description of 
the boiler house plant so far as to cover the boilers, 
and ash-handling arrangements. Mention was made 
of the fact that, on leaving the boiler, the gases of 
combustion pass in two streams to economisers 
above the boiler unit. There are two economisere 
placed back to back for each boiler, with partitions 
dividing each into sections. Four pockets are pro- 
vided under the two economisers of each boiler 
unit. The economisers are of 2-in. diameter steel 
tubes in steel headers, providing 9,492 sq. ft. each, 
ог for each boiler about 0:622 sq. ft. of surface for 
each за. ft. of total boiler heating surface. The tem- 
perature of the gases is reduced some 240 deg. F. 
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on Plate LI, is a view on the boiler 


ve electrodes | the hopper below. 
vertically and weighted at the lower end. If апу | house roof, showing the precipitator housing and its | be 


but are hung Fig. 67, 


and 6 ft. wide, and are placed 8 in. apart and parallel | of these rods becomes severed 


with the flow of the gases. The negati 


are of the same size of rod as before, 


PLATE LI. 
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Fic. 82. REMOTE CONTROL BOARD FoR BOILERS. 


of these can be closed off for cleaning, without 
interfering with the operation of the boilers. An 
illustration of the latest arrangement of electrodes 
is given in Fig. 74, on page 534, in which accumulated 
dust may be seen on the concrete slabs. 

Each precipitator is furnished with two rectifier 
units housed in a small sub-station ; one of these 
is shown in Fig. 69, on Plate LI. Each unit is of 
25 kv.-a. capacity and consists of a control panel, a 
25 kv.-a. transformer and a motor-driven rectifier. 
The supply to the rectifier unit is 3-phase 60 cycle, 
240-volt current, transformed up to between 35,000 
and 50,000 volts according to adjustment through the 
control panel of an auto-transformer interposed in 
the primary circuit of the transformer. The rectifier 
consists of a 3-h.p. synchronous motor working 
on the 240-volt supply, 3-phase at 60 cycles. The 
commutators of the rectifier are fitted to arms on an 
extension of the motor shaft, and revolve past the 
disc, the discharge being visible in Fig 69. 

The Cottrell system of dust precipitation has 
been fully described in ENGINEERING,* and it will 
suffice to state here that its operation depends upon 
the small particles of solid matter becoming charged 
ш their passage between the electrodes with а 
negative potential, so that they are attracted to 
and collect on the positive electrodes. When a 
certain quantity collects in this way, it falls off 
Into pockets placed below. Тһе dust is also removed 
by scrapers every eight hours, the precipitators being 
arranged, as stated above, in sections so that parts 
can be cleaned without shutting down the whole. 
The fine ash removed is found by tests to amount 
to well over 85 per cent. of that passing through the 
ргесіріќаќог, іп normal working. From the pockets, 
the ash is run through chutes down to the basement 
Where it is dealt with, with the furnace ashes. Тһе 
accumulations in the economiser hoppers are dis- 
posed of in the same way. Water jets are fitted in 
these chutes to facilitate the movement down to the 
basement. 

This completes the description of the boiler plant 
proper. We will conclude this section with some 


the boilers. Each boiler of each set of three in a 
range is connected with & main steam collector. 
Steam is taken first of all from the main steam drum 
of each boiler, through 10-in. inverted U- pipes to 
the superheaters. These connections to the 
superheaters are the black tees visible in Fig. 71, on 
Plate LII. On the discharge side each superheater 
feeds into а 12-in. pipe, which is carried, as may 
be seen in Fig. 70, on Plate LII, down to а Y and 
elbow casting, shown in Figs. 76 to 78, on page 534, 
below the boiler room floor and joined, by large 
horizontal and vertical loops struck at 44 ft. and 
D ft. radius, to а collector on the pipe gallery 
27 ft. 10 in. below. Тһе Y casting is 9 ft. 5 in. 
overall, and has a wall thickness of 18 ш., the flanges 
being 24 in. thick. The loops joining this to the col- 
lector are about 30 ft. long. Each main collector 
is made up of two lengths of 14-in. pipe, and three 
large steel castings, one at each end, and onein the 
centre. In the horizontal plane all the central 
castings are T-shaped, and the same in the vertical 
plane, that is they have four pipe connections, all 
centred on one point as shown in Figs. 79 to 81. The 
corner castings of the whole layout are L-shaped in 
both planes, and thus have three limbs centred 
on one point. One of these is shown in Fig. 72, 
on Plate LII. The corner and outside castings of 
each range of three castings have, however, a small 
additional connection extending vertically from the 
limb forming part of the main collector. The largest 
inside diameter of these castings is 2ft. 6 in., and 
the wall thickness here is 3 in., reduced to 18 in. 
and 1$ іп. at the branch ends. The whole steam 
supply fed into the collector is passed into а 
16-іп. main, coupled to the vertical limb of the 
central casting in the collector. This 16-in. main 
rises to the ceiling of the pipe gallery, and, with a 
7-ft. 3-in. radius bend, is run off in the direction of 
the turbine house. While still inside the boiler 
house, however, it is carried up vertically a distance 
of about 64 ft., and then offset, again with 7-ft. 3-in. 
bends, for distances up to about 24 ft., in a direction 
at right angles to its first run. This distance varies 
actually with the relative position of the genera- 


* See ENGINEERING, vol. cxi, page 94. 


reference to the piping system, and the control of 
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Fig. 83. AUXILIARY MANIFOLD. 


ting units and boilers. It then drops vertically 
and is carried through the wall into the turbine 
room. The arrangement allows a large degree of 
flexibility. It was adopted in order to keep the 
horizontal thrust imposed by the piping, on the 
turbine throttle, below 1,000 lb. In addition, the 
collector of each range of three boilers is intercon- 
nected with the neighbouring collectors by two runs 
of 14-in. pipe arranged in large spiral loops measur- 


ing about 25 ft. long by 22 ft. high, the bends of 
which are struck at 7 ft. 3 in. radius. The main legs of 


the collector castings are fitted with motor-operated 
valves ; the other valves are hand-operated. The 


interconnecting loops are also provided with motor- 


operated valves. The valves are remote-controlled 
as regards closing, but can only be opened by hand 
at the valve itself. The remote control station for 


these main steam pipe valves is situated near the 
offices. The room contains a board, of which a view 


is given in Fig. 82, on this page, on which is a repre- 


sentation of the main lines of piping, connecting the 


boilers, &c. 

It may be added that the central casting of each 
main collector is fixed, the others being allowed 
free movement in line with the main collector 
casting ; movement in other directions is restrained 
by heavy guide rails. Fig. 72 shows the expansion 
slide on which one of the castings is mounted. At 
other parts they are allowed freedom for expan- 
sion. The layout above described is subjected to 
slight modifications for the sets of boilers installed 
at different dates, and also, as stated above, due 
to the position of particular boilers with regard to 
surrounding plant or structures, but the general 
lines have been maintained, the offsets having been 
run in directions as best suited the particular posi- 
tions. The main piping is seamless steel tubing, 
} in. thick, with heavy flanges to withstand bolting 
up to be tight under 400 lb. pressure, the joints 
being of the Van Stone gasket type. 

The small additional legs on the collector castings 
tap off steam for auxiliaries. Each collector is tapped 
at two points, and Ше 6-in. piping forms a loop, the 
end of which is in the turbine room. Here each loop 
is fitted with a manifold, supplying two auxiliary 
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generating seta, the boiler feed pump and oil pump. 
Fig. 83, on page 535, shows one of the auxiliary 
manifolds, while Fig. 84, above, illustrates generally 
how the piping is suspended. For the most part it 
is hung by long rods from brackets of double channel 
some distance overhead. In many cases, the rods 
carrying the pipe have each a spring stirrup, ав may 
be seen, for instance, in Fig. 60, on page 512 ante. 
In some cases two suspension rods are coupled to 
ап equalising beam, as shown in Fig. 85. The high- 
pressure gate-valves, blow-off valves, and most of 
the steam traps were supplied by Messrs. John 
Hopkinson and Company, Limited. The lagging on 
the high-pressure steam lines is 34 in. to 4 in. 
thick, depending on the size of the pipe. Next to 
the pipe is а 2-in. layer of high-temperature insu- 
lation, outside which is а layer of 85 per cent. 
magnesia block. 

Steam for many auxiliary purposes, such as soot 
blowers, &c., 18 reduced from saturated boiler steam 
to 200 lb. pressure. Fig. 73, on Plate LII, shows а 
typical reducing station. Reduction of pressure is 
carried out by throttling, and the low-pressure 
steam has about 15 deg. superheat. There are five 
of these stations in the plant each taking steam 
from three boilers, by means of a collector pipe 
fitted with stop апа check valves. The 2-inch 
reducing valves are each equipped with by-pass and 
relief valves. 

The control of the boiler output is by hand, though 
semi-automatic control is installed in one instance. 
А control panel is located at each boiler on the 
operating floor. One may be seen in the aisle shown 
in Fig. 61, on page 512 ante, and another is shown in 
Fig. 71, on Plate LII. A view of one of the boards is 
given in Fig. 75, on page 534. The various instru- 
menta, &c., are as follows :—In the top row, on the 
extreme left, is а draught indicator for two boiler 
dampers and the economiser damper. Next to this 
are two pressure gauges for the two water screens of 
the boiler in question. The third and fourth gauges 
give, respectively, the saturated and superheated 
Steam pressures. Тһе next two are the main and 
auxiliary feeds to the screens, and the last is an 
indicator for giving two primary air pressures. 
In the line below comes first on the left, an indicator 
giving superheated steam temperature, and tem- 
perature of feed from the two economisers. Тһе 
next gives the steam flow, two air flows, and furnace 
draught. Тһе third gives steam flow only, and the 
fourth flue-gas temperatures. In the next line 
the four small instrumenta to the left and four to 


the extreme right (all ammeters) are for the eight 
coal feeders to the burners. A similar sector- 
shaped meter over the left-hand handwheel is for the 
induced draught fan. Two other sector indicators 
on the right show the primary air for the two sets 
of eight burners each. The three handles are 
switch handles for the controls. Of these, the one 
in the centre is a reversing switch for the economiser 
damper motor, the others controlling the primary 
air to each set of eight burners. The later boards 
have а main feed indicator in the top row, instead 
of indicators for the screens, and on the left below, 
indicators and controls for the secondary air. The 
air and steam flow-meters, and multi-pointer draught 
gauges are by the Bailey Meter Company, whose 
semi-automatic control has, as stated, been installed 
іп one case. Оп all of the boilers, output is соп- 
trolled so as to keep the steam-flow and air- flow 
pens on the same line on the chart. This is adjusted 
to suit the conditions of the plant, to give a good 
CO, figure, and is considered the simplest method 
in operation. The regulation of the air is effected 
by means of dampers in the secondary air inlet 
ports, and by the speed of the induced-draught fan. 
The latter is altered by means of the left-hand 
hand wheel on the board, connected at the back 
of the board by chain drive to a rheostat controlling 
the fan motor. The fuel is regulated by the hand 
wheel on the right, which is connected in a similar 
way with a multiple rheostat controlling the 
sixteen feeder motors. In the Bailey semi-auto- 
matic system the fuel supply is regulated by hand, 
after which the automatic action comes into play 
and adjusts the speed of the induced draught fan 
to suit. 


(То be continued.) 


SYNTHETIC AMMONIA. 


From a report, compiled by Dr.-Ing. Е. Miller, 
Bochum, on behalf of the Geman Coke Committee, Ви 
aee that іп 1926-27, more than half the world's demand 
for manure was satisfied by the production of ammonia, 
or by some one or other nitrogen fixation process. 
Of a total of 1,237,500 tons of nitrogen products, it is 
estimated that 514,000 tons consisted of synthetic 
ammonia and 180,000 tons of суапапиде ; 343,000 tons 
came as ammonium sulphate from gas and coke works 
and only 190,000 tons were Chile saltpetre. Germany 
alone required, in 1925-26, for agricultural p 
330,000 tons of fixed nitrogen, together with 330,000 
tons of phosphoric acid, and 609,000 tons of potash 
salts ; the corresponding figures for the year 1913.14 
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were 185,000, 555,000 and 1490, 000 tons. Eighty-five 
per cent. of the nitrogen and ammonia producta of 
that year had been obtained by synthetic processes. 
Germany now exports artificial nitrogen producta of 
an approximate value of 200,000,000 marks, whilst it 
imported 166,000,000 marks of saltpetre before the 
war. Up Ша few years ago the synthetic nitrogen 
product industry was practically the speciality of Ше 
big dyes works, notably the Badische Anilin-und 
Soda Fabrik. Of late, the large collieries have 
almost been driven to take up nitrogen fixation in 
order to make the best of the gas and coke works 
with which they are now combined. Those works 
give one of the raw materials of ammonia prepara- 
tion, the hydrogen, in & fairly pure condition. The 
other raw material, the nitrogen, is obtained by the 
liquefaction of air, mostly by Ше Concordia-Linde- 
Bronn modification of the origi Linde process. 
Several processes are applied for the synthesis of 
ammonia. The Haber-Bosch process of the Badische 
firm starts from water gas and generator gas and uses 
catalysts and pressures of 200 atmospheres at 550 deg. С. 
The Claude process goes up to pressures of 900 atmo- 
spheres at the same high temperature; а Claude plant 
for 15,000 tons of ammonia per year is now being built 
by the Klöckner concern and the Kaliindustrie A.G. 
at the Victor colliery near Rauxel A plant of the 
game or larger capacity, on the Casale system, which 
applies & pressure of 700 tons, is being erected by 
а group of Rhenish-Westphalian collieries and 
metallurgical works. The process already in use at 
the Mont-Cenis colliery starts with pressures of only 
90 atmospheres and a temperature of 450 deg. С.; 
this plant produces 18,000 tons of ammonia per year, 
and another plant on the same system for 20,000 tons 
is being erected by the Hibernia company. 


AERIAL SURVEYING IN CANADA.—Àn area of 45,850 
square miles, larger than the whole of Cuba, was photo- 
graphed in Canada from the air in 1927, by the Коув! 

anadian Аш Force, for the Topographical Survey 
Branch, Department of the Interior. P. otographs of this 
wide stretch of territory, taken for map making and other 
Р es, numbered 62,586. Of the 45,850 square miles, 
26,650 -square miles were photographed ob D ае бық 
17,200 square miles by vertical photography. oblique 
16 40 Ph taken numbered 16, 246, and the vertical, 
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unions in accordance therewith." Тһе opinion of 
the Council appeared to be that the Standing Orders 
enabled it to deal with any particular matter that 
might arise. The view was also expressed that this 
question was one for each affiliated union to decide 
for itself, and the resolution was withdrawn, it is 


stated, mainly on that ground. 


LABOUR NOTES. epe ks opportunity to ток (ог 48 ышы, Бш they 
; ice in the matter. ort time has been your 
Ат a conference in London last week. between герге- т | 
sentatives of the Engineering and Allied implorer s licy, ділің еще 5 s 1 0 0 . па 
National Federation and representatives of the engi- „ y ^ full. СЕ 4 Li jon Min е 
neering trade unions, Sir Allan Smith intimated that, | %ГУ106 without г ите 97868-18 Orten reso i 
having regard to the present state and prospects of 
industry, the employers saw ''abeolutely no reason 
why any increase in wages should be granted." In 
supporting the original demand of the unions at an 
earlier conference, for an advance of 84. per week, Mr. 
Brownlie and one or two of his colleagues had sub- 
mitted twelve points which, in their opinion, justified 
the application. Sir Allan Smith dealt with the whole 
of these points in his speech at last week's meeting, 
prefacing his observations with a statement to the 
effect that the employers had given this particular 
wages application closer and more extended considera- 
tion than any similar question had received for many 


years. 
. | ain be exactly the same as now in Ше markets of the 
One of the points made by Mr. Brownlie was that the Word: It is оне circle іп which а reduction in 
state of the industry was such that it could safely | one country would be followed by a reduction in 
be asked to bear the proposed increase of its wages others. We вее no hope in that direction. We there- 
costs. In the light of figures submitted by Sir Allan | fore desire to make it quite clear that we are not рге- 
dns e uu i vhi ira неу , AT еа to enter into negotiations with you іп order to 
8 e es which i present is ex i i ? 
to bear. It will be recalled that when the саноа „ C 


of an increase first arose, the Employers Federation 
employed chartered accountants to analyse returns| The executive councils of the engineering trade 
made by firms in order to show the margin that was | unions are to be asked to empower their district com- 
available on а year's output after actual manufacturing | mittees affiliated to the London Joint Committee, to 
costs had been deducted. No capital charges were | make application to the London Engineering Employ- 
included in the reckoning—only actual тапсын ers’ Association for an advance of 244. per hour оп 
costa. It was found that on an output, whose selling | basic rates for all grades of engineering workers in 
value was 188,000,000!., the net balance was 2-82 рег | the London area. 
cent. The investigation has been continued annually Ae , 
since, the total selling value of the output being|. The British Government's proposal that the Wash- 
190,000,0001. in the second year, 196,000,0001. in the ington Eight Hours' Convention should be revised 
third year: it was 187,000,000/. in the fourth year, and | W28 on the agenda for discussion at last Baturday's 
188,000,0001. in the fifth year. In the second year, the meeting, in Geneva, of the Governing Body of the Inter- 
balance remaining, after deducting actual тапшас- national Labour Office, but when it came up Mr. 
turing costs, was 1-85 per cent., in the third year Humbert Wolfe, the British Government delegate, 
2-85 per cent., in the fourth year—this was the year asked that consideration of the matter should be deferred 
in which the coal stoppage occurred—2-04 per cent. until a later date. According to T'he Times correspon- 
and in the fifth year 2-7 per cent. Ав, out of these | dent, he made it clear that the request did not indicate 
balances, capital charges fall to be met, the final] ПУ change of attitude by the British Government Nn | 
reckonings probably disclosed losses instead of gains towards а revision of the Convention. Attacks which| А Decree, which is to come into force on October 1 
“яд been made on Great Britain were, he said, unjust next, has been issued in Italy giving details of new 
and unjustifiable. Тһе British Government had no|regulations for the hearing of labour disputes. Тһе 
intention of attacking the International Labour | arbitration boards and private employment commissions 
Organisation or the legitimate interests of the workers. | are abolished. In future, justices of the peace or the 
On the contrary, it was а sincere friend of the Inter- | ordinary courta (according to the amount involved) 
national Labour Organisation, and considered that its will deal with individual litigation connected with 
proposal would result in a clearing up of the present | relations regulated by an individual or collective labour 
situation. The adjournment of the discussion was agreement or by some other method equivalent to a 
agreed to. collective agreement. They will also deal with actions 
| ‚ | | . brought against employers or workers by legally 
Serious trouble is threatened in the dyeing and | recognised associations. In hearing these cases, the 
finishing industry of Lancashire, Yorkshire, Cheshire | justices of the peace and courts may be assisted by 
and Scotland. Some time ago, the operatives proposed | expert representatives of employers and workers, 
that compulsory collective piecework should be estab- | chosen from lists compiled for that purpose. The 
lished throughout the industry, and the employers’ | attendance of these experts is not allowed, except on the 
organisation, the Allied Association of Dyers, Bleachers, | application at the first hearing of one of the parties 
Finishers, and Printers, replied that they could not concerned; a breach of this provision will render the 
compel the various sections or individual members, | sentence void. The list of experts will be revised every 
who did not wish to do во, to follow the course indicated. | two years by the Labour and Social Welfare Sections 
The unions then approached the employers side of each | of the provincial councils, on the recommendation of 
of the sectional reference boards, but with as little legally recognised trade associations and with due 
success. Тһе employers’ sectional representatives | regard to the industries carried on in each province. 
intimated that they were not prepared to carry on any 
negotiations unless discussions took place concerning 
juvenile wages and the system of paying adolescents ; 
nor would they be parties, it was stated, to the enforce- 
(о each other on the differences which disturb their| ment of piecework rates where firms were not willing 
industry. The men's representatives definitely refused | to make the change. A definite policy has been decided 
the appeal of the employers to enter into negotiations | Оп by the joint executives of the trade unions, and a 
with the object of bringing about a reduction of wages, | Communication defining it was to be presented to the 
and on the second issue— giving full productive effect | employers yesterday. | 
to the 48 hours’ working week ”—submitted that they 
were not а competent tribunal to decide. Тһе second 
issue concerns, it may be explained, the making of 
new arrangements about the time required within the 
48 hours' week for the necessary cleaning of machinery. 
Only the Operative Spinners’ Amalgamation and the 
Master Spinners’ Federation are concerned in agree- 
ments for oiling and cleaning machinery; hence the 
submission of the men's representatives at Monday's 
conference that it was not а competent tribunal to deal 
with the matter. 


In the course of their considered reply to the em. 
ployers proposals, the operatives’ delegates said :— 
with production inside the period ofa 

48-hour week, we are. . . . forced to ask the question, 
Why all this talk about increased production ? Now 
your policy for а long time has been to reduce produc- 
tion, and there does not seem to be any agreement 
among yourselves as to which policy is the best—an 
increase or & decrease in production. You could have 
worked longer hours had you desired; you could have 
produced more, and our members would have wel- 


On the subject of wages they said :—“ We do not 
believe that the wages paid have anything to do with 
the present position, neither can we believe that а 
reduction of the wages will provide any remedy. А 
reduction of wages never has brought about an im- 
provement in trade, in spite of all the promises that 
you have held out to us, and even if you succeeded in 
obtaining & reduction in order, as you say, to enable 
you to compete with firms abroad, you can give no 
guarantee that the foreign employers would not follow 
your bad example and reduce the wages of their work- 
people still further, with the result that the purchasing 
power would be further reduced and your position would 


The votes cast by the colonial branches of the 
Amalgamated Engineering Union in the election of 
& president for the ensuing three years have now been 
scrutinised. Mr. Brownlie is definitely re-elected by 
& substantia] margin over the aggregate poll of his 
four opponente, the final figures being Mr. J. T. 
Brownlie 26,784, Mr. J. Tanner 13,159, Mr. H. E. 
Hisee 3,805, Mr. R. J. Low 2,721, and Mr. G. T. 


Roberta 2,231. 


At а meeting in Paris, the National Committee 
of the French Communist Confederation of Labour 
passed an interesting resolution on the subject of 
strike tactics. Іп it, it called on local unions апа 
federations, in view of the experience gained in 1927, 
to maintain close touch with other organisations for 
the following objects:—(1) А rapid recognition of 
signs of agitation in undertakings and districte, even 
though the communist unions are not responsible 
for the movement in question; (2) psychological and 
numerical strengthening of trade union organisations, 
which interpret the aspirations of the workers and 
translate them into direct action; (3) the spreading 
of propaganda and agitation in all forms among 
different classes of workers, young persons, women 
workers, and foreign and colonial labour ; (4) promotion 
of the setting up of local trade unions on the basis 
defined by the Bordeaux Congress, in order to give 
the greatest possible extent and force to organised 


demands. 


As a result of the refusal of the Australian Council 
of Trade Unions to appoint delegates to the proposed 
industrial peace conference, Mr. Bruce has informed 
the House of Representatives that he has decided 
to abandon the project for the present. 


Another point made on behalf of the operatives, at 
the earlier conference, was that the wages now being 
paid were much too low considering the skill of the 
men in receipt of them, and unfairly low compared with 
those paid in the sheltered trades. Figures relating 
to real wages submitted by Sir Allan Smith did not 
bear out that contention. Taking 1914 as the basis, 
he pointed out that the figure for fitters was now 
104-7 per cent., that for labourers 120-4 per cent., 
and that for all classes employed 113-6 per cent. The 
position as between engineering and the sheltered 
trades was described by Sir Allan as not so bad as it 
appeared to be. The earnings of fitters were now, he 
said, 18. 5-74. per hour, and those of labourers 18. per 
hour, and these figures compared with ls. 7-5d. and 
18. 2-75d. respectively in the building trades. On 
payment by results, fitters in engineering were earning 
le. 7.44. рег hour as against the building trade crafts- 
man's 18. 7-54. per hour, and labourers 18. 1:84. ав 
against le, 2.754. 


А second joint conference of cotton trade employers 
and operatives’ representatives, took place at Manchester 
on Monday, but failed to bring the 5 any nearer 


Officials of trade associations may not be included 
in the lists. Provision is also made for the exclusion 
in any case of experts who may be presumed to be 
materially interested in the dis pute, either on the ground 
that they employ, hire, or represent one of the parties, 
or on account of relationship by birth or by marriage 
to one of the parties. The first lists are to be drawn 
up by September 30. Disputes are to be brought 
before the justice of the peace or court of the district 
in which the undertaking concerned is situated. If the 
action is brought before a justice of the peace and the 
plaintiff does not specify the amount of damages claimed, 
the damages may not exceed the maximum within 
the jurisdiction of a justice of the peace. Actions 
arising out of failure to observe the provisions of а 
collective agreement may not be brought, unless the 
plaintiff has first registered а protest with the legally 
recognised association, representing the class of pro- 
ducers to which the plaintiff belongs. 


In the course of an address delivered at Cinderford 
on Sunday last, Mr. C. T. Cramp, the Industrial 
Secretary of the National Union of Railwaymen, 
said that the ills of our industrial life could not all 
be cured solely by meetings between employers and 
employed. With the best possible will in the world, 
we could not recover at one bound our former 
industrial prosperity. We should never be able to 
regain our former prosperity as an industrial nation 
until there was а greater spirit of collective responsi- 
bility among those concerned with the conduct of 
industries. If they could not realise their responsi- 
bility by ordinary educational methods, some outside 
and powerful body, namely, the people, must make 
them realise it. 


At а meeting in London last week, of the General 
Council of the Trades Union Congress, Mr. John Hill, 
the General Secretary of the Boilermakers' and Iron 
and Steel Ship Builders' Society, moved “ that we 
decide our attitude to the Communist and Minority 
Movements, and that we advise our affiliated trade 


Export CREDITS GUARANTEE DEPARTMENT.—In view 
of the great increase in the volume of business which 
the Export Credits Guarantee Department is insuring 
for Lancashire exporters, it has been decided to appoint 
a local representative, of the Department of Overseas 
Trade, in Manchester. Mr. С. Judson, of the Export 
Credits Guarantee Department, will act in this capacity, 
and took up his duties in Manchester on May 1. He may 
be communicated with at the offices of the Manchester 
Chamber of Commerce. 
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TRACTION DYNAMOMETER FOR 
PLOUGHING. 


THE measurement of the forces involved in ploughing 
is of use, not only in connection with the design of 
ploughs and tractors, but also in investigating both 
the permanent and variable characteristics of the soil. 
Much information on the latter point can be obtained 
from а continuous record of the drawbar pull exerted 
by a tractor drawing a plough, since such factors 
as the chemical and mechanical analyses of the soil, 
the moisture and organic matter present, &c., all 
influence the properties of cohesion, plasticity and 
surface friction on which the force required to draw 

the plough depends. To obtain such a continuous 
record, the apparatus illustrated on this and the 
opposite pages has been designed and constructed 
by the Cambridge Instrument Company, Limited, 
45, Grosvenor-place, London, S.W.l, іп conjunction 
with Drs. В. А. Keen and У. В. Haines, of the 
Rothamsted Experimental Station, where it has 
now been in use for some considerable time with 
satisfactory results. 

The complete equipment, which we propose to 
describe in detail, is illustrated in Fig. 1, and its 
use enables a record of the tractive force exerted 
.on the plough to be obtained in the form of a fine 
groove on а strip of celluloid, on which can also be 
marked the time and any special information which 
‘the operator may need, such as a change in the 
character of the soil through which the plough is 
being drawn. It is also possible to obtain, for 
demonstration purposes, а single indication of the 
tractive force exerted, if а continuous record is not 
required. Тһе particular advantages of the apparatus 
illustrated over that previously employed for the 
same purpose at Rothamsted, are that it can readily 
be adapted for the widest range of work, is strong 
and simple to use, and can be easily and quickly 
dismantled, transported and re-assembled for a fresh 
series of tests. 

The equipment includes а component known as 
а hydraulic link, shown resting on a leather box 
on the left of Fig. l, and containing & hydraulic 
cylinder and plunger, the function of which is to 
transform the varying pull exerted by the tractor 
into & correspondingly fluctuating hydraulic pressure. 
‘Drawings of a hydraulic link, of a slightly different 
design ітош that shown in Fig. 1, are reproduced 
in Figs. 2 to 5. This link is inserted in the hitch 
connecting the plough to the horse or tractor drawing 
it, and the pull applied to the eyebolt on the left 
of Fig. 2 is transmitted through two links at the top 
and bottoni, respectively, to а vertical pin on the 
right of Fig. 2. On this pin is fitted the plunger of 
the hydraulic cylinder, and in the end of the latter 
is fitted a horizontal pin connected by two links at 
the sides to the horizontal pin shown in section on 
the right of Fig. 2, and also in the plan Fig. 5. The 
cylinder and plunger are shown separately in Figs. 
6 and 7, and are indicated by chain-dotted lines in 
Figs. 2, 4 and 5. Projections from the cylinder and 
plunger, it should be noticed, are formed with grooves 
which fit on the links at the top, bottom and sides, 
and thus serve ав guides. 
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The plunger is ground and lapped to make a good 
working fit in the cylinder, which is filled with oil, 
through the plug shown in Fig. 7, and it will be 
evident that, with the arrangements described, а 
pull exerted on the eyebolt and resisted by the 
horizontal pin on the right of Fig. 2 will tend to 
force the plunger into the cylinder and thereby 
increase the pressure of the oil. Тһе pressure is 
transmitted through а copper pipe, the inlet to which 
is controlled by а needle valve, shown in Fig. 7, 
to а form of Bourdon tube, on which is mounted 
а Cambridge stress recorder, the arrangements being 
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shown on the right of Fig. 1, but more clearly illus- 
trated in Fig. 11. Any increase of pressure in the 
Bourdon tube, which, together with the connecting 
pipe is completely filled with oil, will cause the tube 
to straighten and thus increase the distance between 
the ends. The variations in the length of the Bourdon 
tube are recorded by the stress recorder, the action 
of which will be explained below, and as these are 
proportional to the variations in the internal pressure, 
and therefore to the pull transmitted by the hydraulic 
link, a record of the tractive effort ald Voie to the 
plough is obtained. A pressure gauge tted in the 
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Copper connecting pipe, and graduated to read directly 
іп pounds, gives an indication of the tractive effort 
at any time, as previously mentioned. 

Sectional drawings of the stress recorder are repro- 
duced in Figs. 8 to 11. Normally, the instrument is 
clamped on to a structural member, and used to record 
the strains in the member caused by variations in the 
loading. For this purpose, the main casting of the 
instrument is provided at one end with two hardened- 
steel points, while at the other end, i.e., the right- 
hand end in Figs. 8 and 11, a similar point is carried 
by а plate which is connected to the main casting by 
three steel pillars. Two of these pillars are shown in 
Fig. 11, and all three can be seen in section in Fig. 8. 
From the former illustration, it will be noticed that 
they are reduced in diameter near the ends, thus form- 
Ing planes of flexure which permit the plate carrying 
the stee] point to move slightly in а direction parallel 
to the length of the instrument. Such а movement 
will, of course, be caused by the extension or com- 
pression of the part of the structural member between 


12. 


the steel points resulting from a variation in the stress 
to which it.is subjected. By an arrangement of 
knife edges, carried partly by the movable plate and 
partly by the main casting, any relative movement 
between the latter and the plate causes а vertical arm 
to tilt. This arm, which is most clearly shown in 
Figs. 9 and 11, carries at its upper end a fine steel 
style, with a slightly rounded point, which bears 
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Company, is employed on many of the firm's products, 
and has been referred to in our columns on several 
previous occasions, во that we need not discuss its 
many advantages here. In applying the stress 


| which we are now concerned, the ends of the Bourdon 
| tube are screwed to the fixed and movable parts of the 
| instrument, using the tapped holes in which the steel 
| points are normally inserted. One of the steel pointe 
is shown in position in Fig. 9, while Fig. 11 shows the 
| Bourdon tube in place. These tubes, it may ђе 
| mentioned, are supplied in different thicknesses, and 
can easily be changed to suit various classes of work. 
In addition to the style which records the tractive 
effort, as already explained, two other styles, operated 
by electromagnets, are also provided. These mark оп 
the back of the celluloid strip, so as not to interfere 
with the movement of the first-mentioned style. One 
of them is used to mark definite time intervals, usually 
| of 10 seconds, and the other to record notes for identifi- 
cation purposes. The former is worked by a clock 
| carried by the operator, who walks by tbe side of the 
plough, and the latter is controlled by a Morse signalling 
key mounted on the side of the case in which the 
clock is carried, as shown in the centre of Fig. 1l. A 
switch is also provided on the case to enable the 
clockwork mechanism driving the celluloid strip to 
be started and stopped at will. In use, the recorder 
is mounted on the beam of the plough, or in any other 


convenient position, resting on а thick roll of felt 
and held in place by a leather strap, the box containing 
the clock, &c., which is carried by the operator, as 
already stated, being connected to the recorder by 
lightly-armoured telephone cable. Current is supplied 
by а 6-volt accumulator, which can be carried in any 
convenient position. 

A portion of an actual record obtained with а single- 
furrow plough drawn by a pair of horses is reproduced 
in Fig. 12, on а scale about 16 times that of the 
original, the actual width of the celluloid strip being 
0-45 in. Ав reproduced, the force scale is such that 
1 in. represents а tractive force of 190 lb., and the 
zero line, not shown in the illustration, is at a distance 
of about 1-55 in. below the time line seen near the centre 
of the figure. Тће kinks in this line represent time 
intervals of 10 secs. The portion of the record on the 
left was obtained with the plough moving through 
stubble land very foul with weeds, while that on the 
right was obtained from loose soil fallowed and culti- 
vated. The boundary between the two classes of 
land is indicated by the two dots in the line near the 
bottom of the illustration, and to the right of these the 
Morse letters FALL " can be distinguished, indicating 
the character of the change. Тһе actual records can 
be examined immediately after they are taken by a 
portable microscope, or enlargements can be obtained 
photographically or by optical projection and tracing ; 
the mean tractive effort can then be obtained by inte- 
grating the record with а planimeter. In practice, by 
selecting a suitable oil and adjusting the needle valve 
on the 1 cylinder, the right degree of damping 
can be obtained to smooth out the minor fluctuations 
in soil resistance, which do not affect the average value 
of the tractive effort to any appreciable extent. Uai 
a thin oil, however, and a comparatively high ун 
for the celluloid film, i. e., about 30 mm. рег minute, Ше 
fluctuations аге recorded in detail. For horse traction, 
a film speed of about 15 mm. per minute is generally 
suitable, this speed being about 1,5; of the speed of 
travel of the plough through the soil, and about a 
yard of film being used to obtain a complete record 
of the tractive effort exerted in ploughing a length 
of 24 miles. 

In conclusion, we may mention that it has been 
found possible, with the instrument described, to 
prepare a form of contour map of soil resistance for 
а level field which, on visual inspection, appeared to be 
quite uniform in character. Actually the tractive 
effort required varied from 1,200 Ib, to 1,700 lb., from 
place to place, and by connecting the points of equal 
resistance by smooth lines on a plan, ап“ isodyne " 
map was obtained showing at а glance the resistance in 
any part of the field. It has been proved that these 
variations in resistance persist, practically unchanged, 
from season to season, so that a dynamometer survey 
of the type referred to is of great value in selecting 
plots for testing new implements and other similar 


against a strip of celluloid moved by clockwork over|9XPerimental work. 


а roller at a uniform speed. The relative movement 
of the fixed and moving parts is thus recorded in the 
form of a groove on the celluloid strip, the movement 
being greatly magnified owing to the fact that the 
length of the arm is many times that of the vertical 
distance between the fixed and moving knife edges. 
The style is kept in contact with the celluloid strip 
by means of a spring, and a knurled screw, shown on 
the right in Fig. 11, is provided for adjusting the zero 
position. d 

This method of recording on celluloid, which is due 
to Mr. W. G. Collins of the Cambridge Instrument 


ROAD CONSTRUCTION IN POLAND.—A short confiden- 
tial report, on the present situation of road construction 
in Poland, has been prepared by the Department of 
Overseas Trade from information furnished by the com- 
mercial secretary at Warsaw, and issued to firms whose 
names аге entered on its special register. Тһе memo- 
randum refers particularly to the possible demand for 
asphalt, bitumin and tar derivatives. United Kingdom 
firms desirous of receiving а copy of this report, together 
with particulars of the special register service of infor- 
mation, should communicate with the Department of 
Overseas Trude, 35, Old Queen-street, London, S. W. I. 
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LETTER TO THE EDITOR. 


—— 


НЕАУУ-ОП, ENGINES ІМ POWER 
STATIONS. 


То THE Eprror оғ ENGINEERING. 


Srg,—In the, leading article, in your issue of 
April 27, оп“ Heavy-Oil Engines in Power Stations," 
no reference to the most important point of possible 
savings in distribution is made. It has been my con- 
tention from the earliest days of electric lighting that, 
given & prime mover that could be economically fixed 
and worked close to the house distributing main, pit 
mouth supply is no longer worth 5 As 
recently as 1922, when bulk supply was being definitely 
foisted on us, I pointed out that we now had both gas 
and oil engines that would do this at a cost below that 
of any steam station at that time, and that it was the 
duty of the local authorities to take the matter up at 
once and prevent any more wasteful distribution by 
bulk supply companies. 

Assuming that steam plant may be equal to gas or 
oil plant for generation, in the former case we have 
three transformations and two very long transmissions 
between E.H.T. and the sub-station, while in the latter 
we connect our low tension generation plant direct to 
the house main in that sub-station. The saving by 
elimination of all the redundant plant and mains 
is 80 obvious that it would be superfluous to go into 
details. 

Fortunately the matter is being taken up by both 
gas and oil interests, and my purpose in drawing 
attention to it is to try and gain the attention of those 
who may think it too big and difficult to realise without 
more time and trouble than they may feel willing to 
give. Further the cooling water and exhaust gases 
of the gas and oil plants may be utilised by central 
heating systems, and as they represent some 60 per 
cent. of the thermal value of the fuel used should be a 
very useful factor in fuel economy. 

Yours faithfully, 
ERNEST G. PINK. 
ТВА, Lea-road, 
Blackheath, S.E.3. 
April 30, 1928. 


THE ROYAL METEOROLOGICAL 
SOCIETY. 


Ат the usual monthly meeting of this society, held on 
Wednesday, April 18, in the society’s rooms Cromwell- 
road, South Kensington, Sir Richard Gregory, LL.D., 
President, being in the chair, a paper entitled Some 
Alpine Cloud Forms was read by Mr. C. K. M. Douglas. 
In it photographs were reproduced showing the dis- 
tinction between the banner clouds and lenticular 
сарв or föhn clouds," The author stated that the 
first were formed as the result of an eddy drawing 
air up the lee side of a steep mountain in a strong 
wind, and were very turbulent. The caps on the other 
hand were smooth in appearance, and were formed in а 
damp current crossing the mountain top with vertical 
displacements which did not seem to be large as a 
rule, most of the air apparently flowing round the 
mountain. Banner clouds appeared to draw their 
moisture from lower down than caps, so that the two 
forms often existed independently, though both were 
produced by strong winds. The existence of caps, but 
no banners, might be attributed to a damp layer with 
dry air below, a condition known frequently to exist. 

A paper entitled A Strong Wind of Small Gustiness 
was read by Mr. N. K. Johnson. The paper discussed 
the records of wind velocity and direction obtained at 
Leafield, Oxen, on two days in December, 1926. On 
the first of these days the weather was that correspond- 
ing to equatorial air, with overcast sky, slight rain and 
a strong wind. The autographic traces of wind 
velocity and direction possessed considerable width, 
although the mean values of both were nearly constant. 
The second occasion related to polar air, the sky being 
practically clear but the wind velocity being approxi- 
mately equal to that on the first occasion. The records 
of wind velocity and direction in this case were charac- 
terised by the extreme narrowness of the traces, thus 
indicating a degree of atmospheric turbulence unex- 
pectedly low in view of the strong wind. Whilst polar 
air normally gave somewhat narrower traces than 
equatorial it was shown that the great difference 
found in the present examples was to be attributed to 
the difference in the lapse rates obtaining on the two 
occasions, records of which were available. Attention 
was directed to the fact that during the clear night an 
inversion of nearly 3 deg. F. existed between heights 
of 1 m. and 87 m. in spite of the wind velocity being 
18 m./sec. (40 m./hr.). 

The third paper presented A Statistical Analysis of 
the Daily Observations of the Maximum and Minimum 
Thermometers at Rothamsted and was by Mr. T. N. 


Hoblyn. It gave an account of the work carried out on 
48 years temperature records at Rothamsted. The 
labour entailed where so large a mass of data had 
accumulated was considerable, and the method adopted 
to reduce these data to a more convenient form was 
given in some detail in a hope that it might be of some 
value to other stations where records of a similar nature 
existed. It was pointed out that the interest in the 
temperature occurrence in this country lay chiefly 
in its variation at different periods of the year, not only 
from day to day but also from year to year. It was 
shown that at this station both maximum and minimum 
5 did vary significantly from year to year 
at all periods of the year, although this variation was 
much greater in some months than in others. The 
variation of the different measures of temperature was 
demonstrated by а number of smooth curves. The 
correlation between the different measures was also 
considered and was shown to differ quite definitely in 
the various months. 
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THE LATE Мв. С. RANSOME.—It is with regret that 
we have to record the death, on April 15 last, of Mr. 
Geofirey Ransome, chairman and managing director 
of Messrs. A. Ransome and Company, Limited, Stanley 
Works, Newark-on-Trent. Mr. Ransome was born in 
1867, and was educated at Richmond School, Yorks., 
and at Trinity Hall, Cambridge. Не served his appren- 
ticeship in his father's firm, Messrs. A. Ransome and 
Company, апа was also for а time with Messrs. Marshall, 
Sons and Company, Limited, of Gainsborough, and 
Messrs. Ransomes, Sims апа Jefferies, Limited, of 
Ipswich. After spending some years in various parta 
of the East, notably Sumatra, and India, erecting wood- 
working machinery, he joined the staff of the Assam 
Railways and Trading Company, at Dibrugarh, and 
remained with the firm for six years. Afterwards, Mr. 
Ransome spent some time in South America, chiefly 
in the Argentine, studying woodworking machinery 
conditions. Some years ago he explored a large tract 
of forest land іп М.Е. Madagascar. He rejoined the staff 
of Messrs. A. Ransome and Company in 1900, was made 
a director in 1902 and, on the death of his brother in 
1922, became chairman and managing director. He was 
also a director of Messrs, Ransome and Marles Bearing 
Company, Limited, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—While Cleveland pig-iron 
sales are small, the make is not quite sufficient to meet 
current needs in fulfilment of running contracte, and 
the increase of production by the change over of a furnace 
at the Tees Ironworks from hematite to Cleveland pig is 
very welcome. Buyers are unsuccessful in their endeavour 
to obtain price concessions. Ironmasters hope to make 
further sales to home firms and to consumers in Scotland, 
but there seems little likelihood of much early expansion 
in overseas trade. Fixed quotations remain: No. 1 
quality, 68. 6d. ; Хо. 3 g. m. b., 66а. ; No. 4 foundry, 
65s. ; and Хо. 4 forge, 648. 64. 


Hematite.—Home and Continental inquiries for East 
Coast hematite continue to circulate, &nd & few more 
contracte have been arranged both for home use and 
for shipment abroad. Makers’ hands are strengthened 
somewhat by the curtailment of output, but orders are 
still obtainable; only at unremunerative figures. Nomi- 
nally, market rates are on the level of mixed numbers at 
70s., but prices actually paid vary rather considerably. 


Foreign Ore.—The foreign ore branch of trade is 
without new feature. The strike of ore miners in Sweden, 
begun in January last, continues, and there seems little 
likelihood of work being resumed this week. 


Blast-Furnace Coke.—Prices of blast-furnace coke are 
weak. Durham good average kinds are offered freely 
at 178. 9d., delivered here. 


Manufactured Iron and Steel.—Aggregate output of 
finished iron and steel is large, but early improvement 
in demand for several descriptions of material is essential 
to enable producers to maintain machinery in ite present 
state of activity. Common iron bars are 101. 5s.; best 
bars, 101. 158. ; double best bars, 111. 5s.; iron rivets, 
111. 58. ; packing (parallel), 71. 10s. ; packing (tapered), 
101. ; ateel billete (soft), 61. 15а, ; steel billete (medium), 
71, 2s. ба. ; steel billete (hard), 71. 12s. ба. ; steel rivets, 
111. ; steel ship plates, 81. 7s. ба. ; steel angles, 70. 178. 64; 
steel joists, 71. 17s. ба. ; heavy steel rails, 81. 108. ; and 
galvanised corrugated sheets, 131. 2s. ба. 


Shipments of Iron and Steel.—April shipments of iron 
and steel from the Tees were 1,000 tons below the 
clearances for March. Last month’s aggregate loadings 
were 81,801 tons, of which 24,085 tons went coastwise 
and 57,716 tons went to foreign destinations. Of the 
20,427 tons of pig-iron shipped, Scotland and Wales 
were the heaviest buyers, the former accepting 8,654 
tons and the latter 3,350 tons. Natal, with an import 
of 512 tons, was the largest customer out of the 4,102 tons 
of manufactured iron cleared. Of the 57,272 tons of steel 
despatched, the Argentine took 11,452 tons; India, 
10,646 tons ; Australia, 5,211 tons ; and Anglo-Egyptian 
Sudan, 4,084 tons. 


THE SypNEY Наввосв Ввпок: ЕввАтом.—Оп 
Plate XLIV, illustrating the Sydney Harbour Bridge, 
which accompanied our issue of April 20, а misprint 
occurs in the title to Fig. 7. This should read “ May, 
1927 " instead of “ September, 1927." Comparison with 
Fig. 5 will probably have suggested to many readers 
that the date given was inaccurate. 


CHEMICAL INDUSTRY CONFERENCE.—In reply to what 
was regarded as a friendly challenge issued by the Rt. 
Hon. The Earl of Balfour, K.G., in the course of his 
March Memorial Lecture in July, 1926, when he expressed 
his apprehension 88 regards the ability of British 
chemists to apply scientific knowledge to industry, 8 
Chemical Industry Conference, organised by the Society 
of Chemical Industry in co-operation with its London 
Section and Chemical Engineering group, and the 
Institution of Chemical Engineers, is to be held shortly 
іп London. The conference will open on Friday, May 11, 
with the Annual Meeting of the Chemical ineering 
Group at Les Goblins Restaurant, 1, Heddon-street, 
Regent-street, W.1. А business meeting for group 
members only will be held at 6 p.m., which will be 
followed by the annual dinner, the chairman being Mr. 
H. Talbot, and at 8.30 p.m. an address will be given by 
Mr. Е. Н. Carr оп“ Some Chemical Engineering Aspects 
of the Fine Chemical Industry.” On Saturday, May 12 
а visit has been arranged to the Rothamsted Барат 
mental Station, Harpenden. А conference will be held, 
on Monday, May 14, in the Hall of the Institution of 
Civil Engineers, Great George-atreet, Westminster, S. W. I. 
The chairman in the morning will be Sir Hugo Hirst, 
and the first paper, starting at 10.30, is The Fuel 
Industries and the Work of the Chemioal e а by 
Sir Arthur Duckham, the first president of the Institution 
of Chemical Engineers, and the second paper will be. 
by Professor С. T. Morgan, Е.В.8., and is entitled “ The 
Chemical Study of Low-Temperature Tar." The Rt. 
Hon. Lord Desborough, G. C. V. O., is the chairman of the 
afternoon session, which is to commence at 2.30 p.m., 
and the first paper is “ Water Purification,” by Sir 
Alexander Houston, and the second, “ The Pollution of 
Tidal and Non-Tidal Streams," by Mr. J. H. Caste. 15 
dinner will be held at 7.80 p.m. the same evening, at the 
Connaught Rooms, Great Queen-street, | W.C.2, On 
Tuesday, May 15, the conference will again be held п 
the Hall of the Institution of Civil Engineers, starting ^h 
10.30 a.m., the first two papers реши. cientifio 1 
as applied to Industry,“ by the Rt. Hon. Sir Alfred oe 
M.P., president of the British Science Guild, and № 
Part Played by Ше British Workers іп the Applics AL 
of Fixed Nitrogen to the Soil," by Sir. John mdi 
F.R.S., and Lieutenant- Colonel G. P. Pollitt, D. S. O., e 
read a paper in the afternoon оп“ Developments in 
Heavy Chemical Industry.” 
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NOTICES OF MEETINGS. 


JUNIOR INSTITUTION OF ENoINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S. W. I. Lecture: „The 
Application of Electricity to Domestic es," by 
Mr. F. C. Dain. Friday, May 11, 7. 30 p * Notes on 
the Drying of Industrial Products,” by Mr. A. T. Henley. 


INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS.— 
North-Eastern District: Saturday, May 5, 10.45 a.m. 
: А Town Hall, Тћогпађу-оп-Теев. “ Municipal Administra- 
date requirements. During recent days a more hopeful tion, &c., by Mr. G. Н. Connor. Irish District : Thurs- 
feeling has made its appearance, and the prospects of some day, May 10 to Saturday, May 12. Institution of Civil 
relief—even ahead—from the Chancellor of the Exchequer Engineers of Ireland, 35, Dawson-street, Dublin. Thurs- 
has cheered up the industry a little. But it is the present day, May 10, 10 uin. dresses by General R. J. Mulcahy 
which is of most concern, and the firming up of price | and Мг, S. G. Gallagher. Friday, May 11, 11 a.m., 
on the Continent has given the local trade а better outlook, | Address by Mr, E. Willis. Discussion оп“ British and 
as it is expected that competition will not be quite во | American Practice in Rapid Sand Filtration," by Mr. 
severe ав it has been in recent times. One item of interest | с ту Farrington. “ Road Outlook in the Irish Free 
this week is the statement that Messrs. William Beard- State „› by Mr. R J Kerwan. ‘Some Aspects of Dublin 
more and Company, Limited, have rekindled several Housing h by Mr. P. Mathews. Saturdey, May 12, 
furnaces at their Mossend Steel Works, which have been | ур gm. visit Guinness’s Brewery. South. Eastern 
lying idle for some considerable time. А large order has District : Saturday, May 12, 1.30 p.m., Council Offices, 
been booked, and it is expected that the sectional rolling | Malden-road, New Malden. Notes on Some Municipal 
departmente will be kept busy for а long time. In the Undertakings of the Maldens and Coombe U.D.C.,” by 
black sheet trade, the heavier gauges moveslowly, but light | мг. R. H. Jeffes. South-Western District: Saturday, 
sheets are in better request. Galvanised sorte continue | May 12, 2 p.m., Temperance Hall, High-street, Totnes. 
& fairly good market. Prices all round are unchanged Paper by м J L Davies 
and аге as follows :—Boiler plates, 101. 104. per ton; оде: ° ; 
ship plates, 81. 7s. 64. per ton; sections, 71. 178. 64. рег | _ ТузтгтотЕ оғ Ввгивн FouNDRYMEN.—Lancashire 
ton; sheets, | in., 81. 12s. 6d. per ton; and galvanised | Branch e Saturday, Мау 5, 4 p. m. College of Technology, 
corrugated sheeta, 24 g., 131. 5s. to 131. 78. 64. per ton, all | Sackville-street, Manchester. Modern Blast Furnace 
Practice," by Mr. R. Sharp. 


delivered Glasgow stations. 

Malleable-Iron Trade.—Conditions in the West of| Society or ENGINEERS.—Monday, May 7, 6 p.m., 
Scotland malleable-iron trade show no improvement this | Geological Society, Burlington House, Piccadilly, W.1. 
week. Orders are scarce and plant ің опју being kept Technical Education in Relation to Industrial Develop- 

ment in India," by Mr. J. N. H. Duke. 


going from day-to-day. Not only is bar iron in poor 
INSTITUTION OF THE RUBBER INDUSTRY.—Monday, 


emand, but the re-rolled steel departments are also 
rather quiet. Prices are unchanged as under :—Crown Мау 7, 8 p.m., Engineers’ Club, Coventry-street, W. I. 
“ Band Тугев," by Mr. Т, 8. Gardner. 


bars, 104. 5s. per ton for home delivery, and 91. 15s. per 
ton for export; ге-гоПед steel bars, 71. 158. per ton for 

INSTITUTION оғ PETROLEUM TECHNOLOGISTS.—Tues- 
day, May 8, 5.30 p.m., Royal Society of Arte, John 


home delivery and 71. per ton for export. 
Scottish Pig-Iron Trade.—In the Scottish pig-iron trade | Street, Adelphi, W.C.2. ** Experimenta in Viscometry,'' 
by Mr. H. S. Rowell and Mr. D. Finlayson. 


there is little enthusiasm at present, as the demand is of a 
very restricted nature. The small number of furnaces in 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Мау 8, 
6 p.m., Great George Street, Westminster, S. W. I. 


blast seem more than equal to all calls, and inquiries do 
Annual General Meeting. 


not show any sign of improving. The export trade is 

featureless. The current prices keep firm and are as 

follows :—Hematite 748. per ton, delivered at the steel] ІмвтітотЕ OF MARINE ENGINEERS.—Tuesday, Мау 8, 
6.30 p.m., 85-88, The Minories, Tower Hill, E.l. “А 
Non-Chemical Method for the Prevention of Scale Accumu- 


works; foundry iron No. 1, 75s. to 768. per ton, and 
Хо. 3, 708. to 714. per ton, both on trucks at makers’ 

lation in Boilers, Diesel-jackets and Water-Circulating 
Systems in General,” by Mr. A. T. Ridout. 


yards, 
ІчвтгтотЕ ог METALS.—Tuesday, Мау 8, 8 p.m., 


Scottish Pig-Iron Shipments.—The shipments of 
Scottish pig-iron from Glasgow Harbour for the week 

Institution of Mechanical Engineers, Storey’s Gate, S.W.1. 
Annual May Lecture: *''The Chemical Properties of 


ending last Saturday, April 28, was only 175 tons. Of 
that total 75 tons went overseas and 100 tons coastwise. 
For the corresponding week of last, year the figures were | Crystals," by Professor C. H. Desch. 
209 tons overseas and 144 tons coustwise, making a total 
INSTITUTE OF FuEL.—Wednesday, May 9, 6 p.m., 
Chemical Society, Burlington House, Piccadilly, W.1. 
The Engineer in Industry," by Mr. A. J. T. Taylor. 


shipment of 353 tons. 
Shipbuslding.—The features of note in the вир. 
a INSTITUTION OF RAILWAY SIGNAL ENGINEERS.— 
Wednesday, May 9, 6 p.m., Institution of Electrical 


building industry during the past month have been t 
good при and the small number of new contracts 

Engineers, Victoria Embankment, W.C.2. “ Square 
Sheet Interlocking Tables," by Mr. A. C. Rose. 


placed. Іп the latter connection only some ten were 
RovAL AERONAUTICAL SOCIETY. — Thursday, Мау 10, 


reported аз fixed up during April, and at the present 
rate of launching new tonnage, that is inadequate to 

6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2. “ Design and Construction of Modern Rigid 


ensure any improvement at the yards. Ав а matter 

of fact, unless orders increase considerably in the near 

future, the number of shipvard workers will be much 

reduced before the summer is very far advanced. Тһе | Airships," by Mr. В. М. Wallis. 

high cost of production is the trouble, and there seems I 

я ares duse NSTITUTION OF STRUCTURAL ENGINEERS.— Thursday, 

little prospect of that easing in the meantime, and some Мау 10, 8 p.m., 10, Upper Belgrave-street, S. W. I. 
Annual General Meeting. Some Points Concerning the 
Design of Concrete Tanks," by Mr. E. C. Snelgrove. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING 


are of opinion that costs will rise further before they 
DRAUGHTSMEN.— Birmingham Area Friday, May 11, 


are reduced. Тһе output during April was very satis- 
factory, and totalled 26 vessels of 32,723 tons, but that 
7.30 p.m., Chamber of Commerce, New-street, Birming- 
ham. The Limits of Turbo-Generator Design,” by 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—In the steel trade of Scotland а 
dull tone continues, апа in most instances makers are still 
finding difficulty in securing а sufficient number of 
specifications to keep their plant running the full week. 
The trouble is that consumers themselves cannot see 
very far ahead at the present moment, and are unwilling 
to commit themselves any distance forward. Buying 
generally is therefore mostly confined to actual or near 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—If gross output is to be relied upon, 
the Sheffield steel, engineering and machinery trades 
are making steady progress. Though the position is 
not without its encouraging features, revival is slow. 
Orders are not coming forward at the rate desired, 
but the number of inquiries in circulation gives hope 
for the near future. The basis of production is widening, 
though the major portion of the business taken is of 
ап unremunerative character. Тһе steel.producing 
sections are gradually consolidating their position 
despite the fact that foreign competition is still an 
important factor to be contended with. Makers of 
railway rolling-stock and furnishings are accountin 
for an improved output. India, South Africa, an 
South America are good customers, and have placed 
orders in this locality for axles, tyres, springs, buffers 
and other products. The recent improvement in ship- 
building steel has not been maintained. Automobile 
steel and fittings provide a contrast. Production has 
reached a high level, big quantities being transported 
for use in the Midlands, while foreign users, despite 
tariff barriers, are also taking large supplies. Producers 
of stainless steel and rustless iron are similarly placed. 
The chemical and general engineering trades are growing 
users, while the latest tramcars and motor omnibuses 
are all fitted with rust-resisting materials which remain 
bright in all weathers. Road-making and irrigation 
tools and machinery are good lines. The season for 
farming and garden implements promises well. 

South Yorkshire Coal Trade.—The market generally 
is featureless. Consumers still adopt a wait-and-see " 

licy, despite the fact that the coal-marketing scheme 
аз n in operation about а month. The output 
of pite is limited, many working short time. Industrial 
fuel is steady, with the demand showing а сону 
to improve. Тһе house-coal poeition has weakened. 
Early improvement is unlikely. А bigger tonnage of 
foundry and furnace coke is being shipped abroad, 
but home requirements are not so substantial. Gas 
coke continues firm. Quotations: Best hand-picked 
branch, 278. 6d. to 29s. 6d.; Derbyshire best brights, 
208. 64. to 218. 6d.; best house, 198. to 208. 6d. ; 
screened house, 168. to 178. 6d.; screened nuts, 15s. 
to 16s.; Yorkshire hards, 15s. to 165.; Derbyshire 
hards, 154. to 168.; rough slacks, 8s. 64. to 98. 6d.; 
nutty slacks, 65. to 7s.; smalls, 34. to 4s. 


NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Coal Trade.—Steadier conditions are in evidence 
in the Welsh steam coal trade than has been the case 
for some weeks past. There is a steady flow of business, 
and there is a fair general inquiry. In fact. some col- 
lieries are booked up for the next fortnight or three weeks, 
and buyers of certain kinds of coal are finding it difficult 
to stem cargoes. The improved conditions are re- 
flected in the foreign shipments for the past week, 
which amounted to 500,550 tons. This represents the 
highest total since the beginning of March and an 
increase of 61,000 tons on the clearances made in the pre- 
ceding six days. Ехрогів to Argentina, for instance, 
were increased from 43,550 tons to 61,050 tons, to Egypt 
from 27,600 tons to 40,450 tons, and to Italy from 66,910 
tons to 88,280 tons. At Cardiff, shipments were raised 
from 260,940 tons to 341,880 tons, and, at Llanelly, 
from 9,150 tons to 13,200 tons. The stabilisation scheme 
із to all intents and purposes in operation so far as 
large and small steam coals are concerned. The scheme 
18 being operated on a purely voluntary basis, as it is 
felt that the collieries are in such an impoverished state 
that it is not practical to insist on penalties for selling 
below the minima which was at first proposed. Condi- 
tions at present are such that the best classes of large 


was nevertheless just over half the average of the three 
previous months. The figures for April were as under: 
Vessels. Tons. 


and small are in some cases able to command 3d. above The Clyd 18 28.374 

the schedule. Buyers are still sceptical of the value hs ЕС h a Бей n 4 2 890 Mr. W. Sharp. 

of the minima schedule, which they say must stand the Tue Tav th че цд. ма 1 1150 

test of a poor demand and Ше prospect of collieries having bd ay Airs ouis ns : ; 

to loose time because of а всагсњу of orders. The The Dee and Moray Firth  ... 3 309 LisrPRoor Boat Davits: ADDENDUM.—We аге in- 

minimum figures for Admiralty large coal vary from | - formed that the makers of the Listproof boat davite, of 
26 32,723 which we gave an account on page 505 of our last week's 


issue, are Messrs. C. Van der Giessen's Werktuigenfabriek, 
Krimpen-on-Yssel, Holland. It may also be pointed 
out that the balance weights in the main frame are not 
sufficiently heavy to balance the weight of the empty boat 
and davits, their primary object being to keep the check 
ropes of the davite teut when hoisting the latter inboard. 


17а. 34. to 198. per ton f.o.b., with dry large from 
178. to 178. 9d., Monmouthshire large from 164. to 
178. 6d., and steam smalls from 104. to 12s. 64. А 
schedule has not yet been arranged for sized products, 
but it is expected that these classes will be brought 
under ita scope next week. 


Iron and Steel.—Exports of iron and steel goods in the 
past week amounted to 26,484 tons, compared with 
32,164 tons in the previous week, when record shipments 
were made. Shipments of tinplates and terneplates 
were reduced from 14,720 tons to 6,786 tons, galvanised 
sheets from 4,173 tons to 3,065 tons, and other iron and 
steel goods from 10,791 tons to 10,178 tons. Оп the 
other hand, those of blackplates and sheeta were raised 
from 2,480 tons to 6,455 tons. 


The Clyde total is the lowest for the month of April 
for several years, but it brings up the total for the year 
to date to 59 vessels of 191,271 tons. That figure is 
well over the average for the same period in recent 
times, and has only been bettered on three occasions, 
namely in 1912, 1913, and 1925. 


TENDERS.—We Пауе received from the Department of 
Overseas Trade, 35, Old Queen-street, London, S.W.1, 
particulars of tenders invited by various bodies in the 
British Possessions and in foreign countries; Further 
details and information relating to these may be obtained 
on application to the Department at the above address, 
the reference number given below being quoted in each 
case :—It is reported from Melbourne that the Victorian 
Government Railways Commissioners аге inviting 
tenders for the supply and delivery of one 7-ton and one 
5-ton travelling crane, either steam- or oil-operated. 
Tenders should reach Melbourne by June 90. Local 
representation is essential. (Ref. Хо. А.Х. 6230.) The 
South African Railways and Harbours are inviting 
tenders, to reach Johannesburg by June 14, for the 
supply and delivery only of structural steelwork, &c., 
for new coach shops, and one locomotive boiler for 
“160” class engine. Local representation is in prac- 
tice essential. (Ref. №. А.Х. 6235 and 6236.) The 
commercial secretary of Cairo reports that tenders, 
for the construction of a steel bridge over the Nile at 
Benha, will be received until August 14. Local repre- 
sentation is essential. (Ref, No. A. X. 6243.) | 


THE INSTITUTION оғ LOCOMOTIVE ENGINEERS.—The 
members of the Institution of Locomotive Engineers 
(London) are proposing to visit Cologne, Cassel and 
Berlin to inspect some of the principal works relating to 
railways in these cities. It is intended to leave London 
on the evening of June 9 and to return on June 17. 
Members are asked to inform, as soon ав possible, 

„„ Mr. F. Burtt, Chief Mechanical Engineor's Depart- 
PrRsoNAL.—Mr. F. Gill has been appointed vice- ment, Southern Railway, Brighton, of their intention of 
president, and Mr. G. Deakin first assistant chief engineer, | Participating in the visit. 
of the International Telephone and Telegraph Corpora- 
tion, Connaught House, 63, Aldwych, London, W.C.2. 
Mr. G. H. Nash has been appointed European chief 
engineer, Mr. P. E. Erikson assistant vice-president, and 
Mr. E. 8. Byng European director of installation, of the 
International Standard Electrie Corporation, also of 
Connaught House, Aldwych.—Mr. W. MeCormick haa 
resigned his position as Pittsburg sales manager of Ше 
Niles Tool Works Company and the Pratt and Whitney 
Company, and ін now western sales representative of Leeds, 
Tozzer and Company, Inc., 65, West-street, New York. 


CoNTRACTS.— Messrs. The General Electric Company, 
Limited, Queen's House, Kingsway, W.C.2, have received 
an order from the West Ham Corporation for а turbine- 
driven electric generator set, to run at 3,000 r.p.m., 
developing 30,000 kw. We understand that this will 
be the largest set of its type in the country. The 
Leicester Corporation has placed an order with the same 
firm for the construction of a 25,000-kw. steam turbine 
and alternator. These two contracte have а total 
value of about 200,000/. 
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ENGINEERING CONTENTS. progress is being made towards the attainment of 
— | PAGE | this desideratum, and the curve givn in єн жун 
| i j әң | report will undoubtedly prove of great practica 
Offices for Publication and Advertisements, | The New Border Bridge, Berwick (Шив) ....... 527 e These emphasise once again the importance 


Literature.—Vertical Shaft Sinking. Thermodynamics 
Applied to Engineering. American Society for 
Testing Materials. Physikalisch-technische Elek- 


of employing the largest possible pulleys that it 


35 and 36, Bedford Street, Strand, London, W.C.2. 
is commercially practicable to adopt. Moreover, 


шал pt ia ер ouf БОГ ADDERES bes i 
ап at по conn п ө een trizitätslehre Hydraulics — ................................ 528 | one of the most interesting points establi у 
Somewhat ‘similar. lea ак: ВЕ The Accuracy of Large Hob-Cut Helical Gears Dr. Scoble's experiments is that if a small pulley 

(AUB) HM ER 531 | has perforce to be adopted, it is worse than useless 


to employ the better qualities of rope, as these will 
give worse service than a nominally inferior class. 
The higher qualities, in fact, demand easy working 
conditions, if their superiority is to be demonstrated 
in practice. 'This result is, of course, paralleled 
by experience in other fields, since mild and rela- 
tively weak steels are invariably specified for 
Services in which the metal will be liable to large 
distortions. The harder steels always resent ill- 
treatment, which might be imposed without 
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above figure. In none of Dr. Scoble’s experiments 
did the working strength approach the tensile 
strength of the steel. In one case the rope lasted 
for half а million bends round an 18-in. pulley under 
a calculated stress of nearly 60 tons per square inch, 
but the curve in which stress was plotted against 
the number of bends still appeared to be falling, so 
that the stress in question must have been well 
above the true endurance limit. 

Whilst the bending stresses depend mainly on the 
wire diameter, it has become customary to use the 
rope diameter as the basis for fixing pulley dia- 
meters. In the case of colliery winding ropes the 
drum and pulleys are generally given a diameter 
equal to from 100 to 140 times the rope diameter, 
таи pulleys for haulage ropes may be half as 
arge. 

Winding ropes may be exposed to very heavy 
inertia forces, which it would not be easy to duplicate 
experimentally. In а recent report* the Safety 
in Mines Research Board quote some interesting 
figures as to the intensity of such stresses, as observed 
in South Africa and in the United States. At a 
Kimberley mine, the maximum shaft speed of 
3,770 ft. per second was attained in 16 seconds, and 
the accelerating forces amounted to nearly 20 per 
cent. of those due to the weight. Still higher 
stresses may arise on the stoppage of a cage.  Calcu- 
lations by Vaughan and by Boomslitter indicate that, 
in some such cases, the stresses thus arising may be 
thrice the normal static stress, and, in one experi- 
ment made to test this calculation, the figure 
recorded on stopping the ascending cage was 2-29 
times the normal static stress. А table published 
by the United States Bureau of Mines provides, 
in the case of shafts less than 750 ft. in depth, for 
а maximum acceleration of 4-19 ft. per вес. Грег вес. 
This figure is doubled when the shaft is more than 
2,000 ft. deep. With the lower limit of depth the 
maximum winding speed is taken as 1,200 ft. per 
minute, whilst it may be three times this in the 
case of shafts of 4,500 ft. to 5,000 ft. in depth. 

In Great Britain, the nominal factor of safety for 
winding ropes is 7. In South Africa, the regulations 
are somewhat more detailed. and a rope must not be 
used even for winding minerals only, when the 
factor of safety falls below 6, and it must be about 
7 if personnel is to be wound. The United States 
regulations specify a nominal factor of safety of 
6 for new ropes used in shafts less than 3,000 ft. 
deep, and the rope must be discarded when the 
factor falls to 41. | 

The British Coal Mines Act require a daily 
inspection of all ropes (including guide ropes) used 
in the raising or lowering of workmen. In the 
Transvaal, an additional weekly examination is 
recommended. This is made by slowly winding the 
rope through the hand of the examiner which is 
protected by a thick glove or bv a piece of waste. 
Whilst broken wires are thus felt for, the moving 
rope is closely watched to detect any sign of exceseive 
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WIRE ROPES. 


Dr. WILLIAM Рок, who joined the Institution 
of Civil Engineers in its earlier years and was for 
long its honorary secretary, was, we believe, the 
first to draw attention to the extraordinarily high 
working stresses which were, in certain conditions, 
safely carried by steel wires. Dr. Pole being keenly 
interested in music, and also а capable mathemati- 
cian, was led to calculate the tension necessary to 
give piano wires their observed periodicities, and to 
his astonishment found that these working stresses 
must be of the order of 100 tons per square inch. 
These were во far outside of his experience as an 
engineer, that he considered it advisable to confirm 
his calculations by actual experiment. Dr. Pole 
noted that, in spite of the remarkable strength of 
these wires, they were nevertheless sufficiently 
ductile to withstand bending round their pins. 

The constituent wires of lifting and hauling ropes 
are credited with an ultimate strength of anything 
between 90 tons and 120 tons per square inch, 
but unlike pianoforte wires they cannot, in service, 
carry working stresses approaching the ultimate 
strength, and a large factor of safety is invariably 
necessary. In the past, this has been fixed solely 
Бу experience, a method which, whilst ultimately 
effective, is not in all cases free from risk, and 
which suffers, moreover, from the additional dis- 
advantage that experience is essentially personal 
to the experiment and is not easily transferred from 
man to man. Moreover, it is frequently qualitative 
rather than quantitative in character, and one of 
the objects of the Institution of Mechanical 
Engineers in appointing а committee to investigate 
the working strength of wire ropes, was to secure 
definite numerical data as to what service might 
fairly be expected from wires in various working 
conditions. Тһе report discussed at the meeting 
of the Institution on April 20, shows that steady 
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wear, loosening of the strands or other defects. The 
regulations also provide for a still more thorough 
monthly examination, with the object of determining 
the rate of wear and for assessing the remaining 
strength of the rope. Opinions differ as to the im- 
‚ portance of broken wires. А single defect might be 
fatal to the wire used as an aeroplane stay, whilst 
many may be needed to ruin а rope. Тһе French 
regulations condemn a rope if in any 2-m. length the 
number of broken wires exceeds one-tenth of the 
tota]. Broken wires are, however, а less common 
defect than deterioration by fatigue or corrosion. 

Ropes almost invariably break near the load. 
Probably this has some relation to the phenomena 
investigated by the late Bertram Hopkinson, who 
made many experiments on wires strained by the 
momentary stresses produced by freely falling 
weights. In such cases, when the weight is arrested 
& wave of deformation passes up the wire to the 
point of support and is reflected there. Тһе сопве- 
quent stress at this point is just double of what it 
is anywhere else, Vaughan again holds that in 
ordinary winding practice, retardation takes place 
in а series of jerks, at each of which а wave of stress 
is sent along the rope and this will, of course, be 
reflected at the cage end. 

Many ropes suffer seriously from corrosion which 
is especially prevalent in wet shafts, but is also 
promoted if the rope is used in а shaft where 
the temperature is markedly higher than at the 
pithead. Тһе report is very guarded in dealing 
with galvanised ropes. Such ropes, in some cases, 
have shown remarkable reeistance to corrosion, 
whilst in other cases they have proved little, or any 
better, than the ordinary type. Accelerated acid 
tests, it is stated, are apt to be misleading. 

Much useful information ів given in the regard to 
the capping of ropes, many alternative methods 
being illustrated and described. | 

The quality of а горе is primarily dependent оп 
the quality of the wire used in it, and this in its 
turn depends upon its composition and mode of 
manufacture. Nearly one-half of the report has, 
accordingly been devoted to this subject. A 
remarkably lucid and comprehensive summary is 
given of present methods of steel making. The 
essential characteristics of the basic and acid 
processes are very clearly explained, both for the 
Bessemer and open hearth processes. Тһе effecta 
of the constituents and impurities found in steel are 
ably summarised and the rationale of heat treatment 
is explained by reference to а simplified equilibrium 
diagram. It is but very seldom that we have met 
with 80 exceptional a feat of lucid condensation 
as is to be found in the first thirty pages of this 
report, which gives, what is in effect, а bird's-eye- 
view of the whole process of steel manufacture. 


SELF-PURIFICATION OF POLLUTED 
RIVERS. 

THE popular belief in the rapid self-purifying 
power of polluted running water courses, was ac- 
corded small support by early scientific investi- 
gators. В. Brodie stated, before the Royal Sewage 
Commission of 1865, that an infinitesimally small 
quantity of decayed matter in the water could be 
injurious to health, and it was absurd to think that 
short exposure of the water to air would get rid of 
organic matter. Edward Frankland, who proposed, 
in 1870, to study stream pollution by watching the 
gradual diminution in the amount of oxygen dis- 
solved in water samples contained in stoppered 
bottles—practically the method still in use—was 
afraid that there was no river in the United King- 
dom long enough to effect the destruction of sewage 
by oxidation and clarification. Buta great deal of ex- 
perimental work was done, and commissions dealing 
with the risks of river pollution, apart from sewage- 
purification plants, followed one after the other. 
Berlin had a sewage commission in 1872, and the 
oxygen demand test was later advocated in Germany 
by Spitta, Pleisser and A. Miller. Сегагдш observed, 
in 1875, that the Seine water continued to lose its 
free oxygen while flowing from Paris a distance of 
30 km. downstream. In this country, another Royal 
Commission on Sewage Disposal was appointed in 
1898. The tenth final report of that Commission, 
of which W. E. Adeney was a leading member, was 
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presented in 1913, and these reporte, to which many 
experta contributed, remain to this day the classics 
on the subject, in spite of the large amount of re- 
search work done since and the necessarily un- 
certain character of the conclusions drawn. There 
is now-a-days general agreement as to the need for 
scientific control of river pollution, but little as to 
the nature of the essentially biochemical reactions. 

In the United States, official investigations, 
initiated in 1910 in the Great Lakes Basin, soon 
brought the authorities into touch with an Inter- 
national Commission on the pollution of the 
boundary waters between the United States and 
Canada. Another particular problem studied at 
the same time, was the influence of the tidal waters 
on the sewage of Washington, which was carried 
down the Potomac River and endangered the shell- 
fish beds in the estuary. In 1913, not less than 
85 or 90 per cent. of the sewage of the cities of 
the United States was being discharged into any 
convenient river without previous treatment. This, 
we observe according to Public Health Report 
Хо. 1063, was still the case іп 1926. When the 
investigation, interrupted during the war, was 
resumed at the end of 1919, the inquiry, though 
extended over many types of settlements, соп- 
centrated upon the Illinois River and upon a survey 
of representative municipalsewage-disposal plants.* 

The selection of the Illinois River was made 
for good reasons. Chicago, situated on Lake 
Michigan and the Chicago River, is not on the 
Illinois River, but the city was, and is, discharging 
some of its sewage into that river. Chicago takes 
its water from the lake into which its sewage had 
also been discharged until the Drainage Canal, 
decided upon in 1889 and opened in 1900, provided 
а less dangerous method of disposal. The canal cuts 
through the watershed divide west of the lake 
towards the city of Joliet on the Des Plaines River. 
The canal has а length of 28 miles, а width of 
160 ft. to 200 ft., and а capacity of 14,000 cub. ft. per 
second, which is rarely utilised to the full extent ; 
there are also branch channels. Below Joliet, the 
Des Plaines River is joined by the Kankakee River, 
the two forming the Illinois River, which flows 
into the Mississippi 287 miles lower down, near 
Grafton. The basin of the Illinois River covers 
an area of 28,340 sq. miles, which is more than half 
the area of England and Wales. Тће watershed 
is within à few miles of the western shores of 
Lake Michigan, and the slope of the river is very 
steep at first, 47 in. and even 84 in. per mile, but 
becomes very slight in the middle course апа 
amounts only to 33 ft. over the whole lower range 
of 223 miles, in which the river bottom is liable to 
be covered with sludge. 

Not all of the Chicago sewage passes down the 
drainage canal. The sewered section of the city 
represented, in 1920, а population of 2,569,319, and 
the sewered districts for all the Illinois basin 
represented something like 3,390,500 people, the 
amount of sewage being passed into the canal 
accounting for about 2,834,350 people. Practically 
none of this sewage had undergone previous 
treatment. Тһе Des Рашев activated-sludge 
sewage plant was opened in 1923, and serves only 
40,000 people. "What made the question of the 
Chicago sewage so important, however, was the in- 
dustrial waste from the slaughter houses, tanneries, 
breweries, canneries and creameries. During 1922, 
the number of slaughtered animals (cattle, sheep, 
hogs, and horses) averaged 36,867 per day. The 
average sewage equivalent per animal was estimated 
at 27 persons, and the equivalent in free ammonia 
at 1:26 persons; on the average each animal was 
estimated to contribute as much as 16 persons to 
the pollution of the river. 

Observations and tests—hydrometrical, chemical 
апа bacteriological—were made for more than 
a year in 1921 and 1922, at many points and 
stations, 25 miles and less apart, on the Illinois 
River, during which the flow in the main 
Drainage Canal was kept fairly constant, at more 
than 30 per cent. of the discharge of the Illinois 
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River, which receives several large tributaries, 
near its junction with the Mississippi. 
eight parta of sewage were diluted with 92 parts 
of lake water. The idea underlying the oxygen test 
is the following :—In its process of self-purification, 
polluted water uses up the oxygen which is 
dissolved in it for the oxidation of the organic 
matter with the gid of bacteria. The amount of 
oxygen consumed for the complete stabilisation 
of a polluted water may therefore be taken as a 
measure of its purification. If two bottles are filled 
with the water, and the oxygen in the one sample be 
determined at once, and in the other after an incu- 
bation period (generally of five days at 20 deg. C.), 
there will be found to be less oxygen in the second 
sample, and this deficiency (of the oxygen excess test) 
is called the oxygen demand of the sample at 
20 deg. 
per million of oxygen at that temperature and normal 
pressure, and the nine parts per million represent 
the five days’ oxygen demand of a highly-purified 
effluent as well as of a highly-polluted water. For 
raw sewage, the five days’ demand figure rises to 100 
parts in tannery and bad trade waste, to 10,000 parts 
and even 50,000 parts, whilst in tap water it is only 
0-5 part per million. 
strong sewage has to be diluted, for which purpose 
lake water is suitable if free from nitrites, ferrous 
salts, sulphuretted hydrogen, &c. Other chemical 
tests proposed are less simple and characteristic. 
When the oxygen demand is plotted against the 
incubation period as abscissa, the curve rises fairly 
steadily for 20 days or more, sometimes at an 
accelerated rate, and the ordinates are greater for 
higher than for lower temperatures, even when 
the water is kept fully aerated by other means. 


About 


Now water can only dissolve nine parts 


To obtain comparable data, 


The rate of deoxidation of the water would thus 


appear to be independent of the amount of oxygen 
present, and that would accord with the view of 
Adeney and others, that the biochemical reactions 
take place in two stages. First, the carbonaceous 
matter is supposed to be oxidised; this requires 
aerobic conditions involving the presence of oxygen. 
Afterwards, the nitrites are attacked by other bac- 
teria. 
be simultaneous, and a sharp distinction cannot be 
drawn between aerobic bacteria, 4.6. those capable 
of living only in the presence of oxygen, and 
anaerobic bacteria, which thrive in the absence of 
oxygen. These reactions do not all depend upon 
oxygen; the bacteria may acquire their oxygen by 
reducing other compounds. Yeast, for example, 
multiplies in an oxygen atmosphere, but does not, 
under such conditions, act as а ferment; it 
ferments sugar solution in the absence of oxygen. 
Putrefying proteins, organic nitrogen compounds, 
which generally contain sulphur as well, are said 
to be oxidised by the aerobic bacteria which occupy 
the surface layer and, by using up the oxygen, 
prepare the conditions for the development of 
anaerobic bacteria in the lower stratum. 
chemical reactions are certainly complex. In river 
water, moreover, the oxygen consumed is constantly 


Some biochemists consider the two stages to 


The bio- 


being replenished in various ways, by absorption 


from the atmosphere, by the evolution of oxygen by 
certain aquatic plants, and by the oxygen brought 


in by tributaries, which, however, also feed the 
river with the organic matter of the run-off. While 


progressive deoxidation on a rising demand curve 


is very marked below the outfall of the Chicago 
Drainage Canal, a falling curve was observed when 
ice prevented re-aeration. Оп the other hand, ісе 
sheets do not always stop self purification. 

On the whole, fairly constant test values are 
observed and definite deoxidation and re-aeration 
coefficients have been deduced by E. B. Phelps. The 
zone of greatest bacterial density is generally по! 
close to the sewage inlet, but some 10 km. or 30 km. 
lower down stream; it is farther removed during 
the winter than in the summer. The bacteria pro 
bably multiply before they аге killed by their own 
excreta. Ав regards the oxygen demand, the char- 
acter of the sewage is the dominating factor. For 
purely domestic sewage and dry-weather conditions, 
the average weight of oxygen required of 
population per day was found to amount to 0: 171b; 
in certain districts of Minnesota the weight ws 
only 0-14 1Ь., а figure which was confirmed by 
J. A. Childs, in 1926. For combined sewsg? 
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relatively free from trade waste, the daily oxygen | pressure to bear on the Electricity Commissioners 


demand goes up to about 0-24 Ib. per head, | to secure some relaxation of the stricter provisions 
in the rules. If they have not yet altogether 


in Baltimore, Cincinnati, Columbus, Peoria, and 
Washington; in Chicago it was 0-27 lb. (0-25 о | succeeded the revised Code of Overhead Line 
0.32 Ib.) in 1924. When industrial waste is very | Regulations (El. С 53), which was issued by Н.М. 
bad, the demand may even amount to 0:5 Ib. рег | Stationery Office last week (price 2d.), shows that 
day. Sea water restricts nitrification ; soft water is | their persistence is having some effect, though there 
better for self-purification than hard water; mag- | is still a long road to travel before entire re-mould- 
nesium and ferrous carbonate are generally injurious. ing to their heart’s desire will have been accom- 
The oxygen-demand test recommended by the plished. It is only fair to add that the Commis- 
United States Public Health Service is not the|sioners are not altogether blameworthy for the 
volumetric test of Adeney, but the method of L. Н. | slow progress that has been made. The new rules 
Winkler, who described an improved oxygen bottle|are also the result of conferences and probably 
іп 1912. Winkler treats the sample with a small | represent the extent, to which the more conserva- 
volume of manganous-chloride solution and adds | ите of electrical engineers feel they can go at 
caustic soda and potassium iodide. The man. | present. | 
ganous hydrate precipitated is oxidised by Ше oxy-| То give some idea of the changes now authorised 
gen present, and when this precipitate is dissolved | we may first compare the new code with certain 
in hydrochloric acid, ап amount of iodine соггев- | proposals made by Mr. W. Fennell, chief engineer 
ponding to the dissolved oxygen is liberated. This of the Mid-Cheshire Electricity Supply Company, 
iodine is determined by titration with thiosulphate. | in a paper read before the Overhead Lines Associa- 
'The reactions would be disturbed by the presence of | tion on November 30 last. His text was that 
nitrites, ferrous salts and other easily oxidisable | instead of considering what regulations could be 
compounds, some of which will commonly be present. | devised to establish a perfect standard of safety, 
In such cases, it is recommended that the test should | regardless of cost, it would be in the public interest 
be applied as modified by S. Rideal and C. G.|to see what restrictions could be removed. That 
Stewart in 1901, potassium permanganate being|view the Electricity Commissioners have not 
added to the sample before the test is commenced. | accepted in its entirety. Perhaps, considering the 
The other chief tests relied upon are bacteriological ; | number of interests involved such acceptance was 
they also gave fairly concordant results. Both the hardly to be expected. For instance, there is no 
methods involve the determination of the rate of | reduction in the factors of safety permitted either 
water flow, and the interpretation of the observed | for supports or for conductors. The result is that 
data always calls for caution. the factor of safety for reinforced concrete poles 
still remains at 3:5, that is the same as for wood, 
апа the employment of that useful material is 
therefore prevented largely on the grounds of cost. 
Тнк mileage of overhead electrical transmission| Мг. Fennell also pointed out that, as regards 
lines in use in this country, though steadily increas-|conductors, the existing factors of safety for 
ing, is still, both absolutely and relatively, less than | pressures up to 250 volts alternating current had 
that employed on the Continent and in the United| proved ample to prevent lines falling, and that 
States. The reason for this backwardness is not | there was no justification for requiring higher values 
far to seek. From the earliest days Parliament|on high pressure lines traversing unfrequented 
and local authorities set themselves rigidly against | places. To adopt the low pressure factor of safety 
the erection of such lines in urban areas. In this for all pressures would, he considered, greatly 
they were probably right, since experience has | simplify line construction. This view also has not 
shown that the conversion to cables, which is sub- | been adopted in its entirety, though as will appear 
sequently essential, is both costly and difficult. | hereafter, certain modifications have been made. 
Unfortunately the same aesthetic conservatism and | Whether these will satisfy Mr. Fennell, still more 
exaggerated regard for public safety have with less | those who demanded yet more drastic concessions, 
rectitude prevented the free employment of over- | remains to be seen. Again, Mr. Fennell suggested 
head lines in country districts. This has been an|that the height of the lines need not be uniform, 
obstacle to progress. 16 may be laid down as|and that grading from 20 ft. to 10 ft. should be 
axiomatic that it would not at present be possible, | allowed, depending on the character of the country 
either technically or economically, to transmit large | traversed and the state of the traffic. Тһе Com- 
blocks of power for long distances at presaures above | missioners have, we think rightly, ignored the 
33,000 volts, except by overhead lines, while to а | principle underlying this proposal, though they 
modified extent the same is true of low-tension| һауе made concessions, which should materially 
distribution in sparsely populated areas. reduce the cost of lines erected in sparsely populated 
This embargo has been fortified not only Бу |агеав. The suggestion that line conductors should 
the objections of the Post Office to any infringement | be deemed inaccessible, when placed 4 ft. away 
of what they regard as their prior right to use the | from а building has not been accepted and the old 
countryside and by the desire of landowners to and vague requirement of inaccessibility therefore 
obtain as much compensation as possible for real | still remains. 
or supposed disturbances of their amenities, but also, | Passing from what the new regulations до not 
it is extraordinary to relate, by electrical engineers | allow to what they do, the most important point is 
themselves, who in council have promulgated regu- | the relaxation by the Post Office of their require- 
lations of а stringency unequalled in any other|ments with regard to earth wires. The minimum 
country. height from the ground of a low voltage lines (t.e., 
This last point is worth emphasis. For the Over- | one the pressure of which does not exceed 650 volts 
head Line Regulations, which have probably been | direct-current and 325 volts alternating current) 
the cause of more expenditure, and been a greater | has been reduced from 20 ft. to 19 ft. across public 
‚ obstacle to development than all the other factors | roads, to 17 ft. along such roads and to 15 ft. in 
mentioned above put together, though issued by | situations inaccessible to vehicular traffic. This 
the Electricity Commissioners, were framed in соп- | reduction will enable many lines to pass beneatb 
sultation with the Institution of Electrical Engi-|the Post Office wires, and in such cases the guard 
пеегв and other interested bodies. Comment, both | wires may consist of a single earthed wire run above 
facetious and serious, is often made about the re- | the power line for the length of the span. The Post 
strictions with which the use of electricity is hedged | Office has further agreed to a modification of the 
about, compared with the freedom which other and present requirement of 4 ft. clearance between low 
more dangerous public services enjoy. Тһе reason|and medium pressure power lines and telegraph 
probably is that with the best of intentions an |lines to the extent of allowing a minimum of 2 ft., 
attempt has been made to achieve an unnecessarily | if the power line supports are placed in such a 
high, and certainly an uneconomic, degree of safety, position that there is no danger to men working on 
an explanation which is implicit in the epigram | Һе Post Office poles. and no appreciable difference 
that every industry has the regulations it deserves. | in sag occurs under different conditions of loading. 
This fact has recently been recognised by the more | It is still left to negotiation between the Post Oftice 
enterprising of the supply authorities, and first Ше | engineers and the supply authorities to fix the 
Incorporated Municipal Electrical Association, and | route of a power line, which runs for an appreciable 
later the Overhead Lines Association have brought | distance parallel to a Post Office line, in order to 


avoid inductive interference. In the past there has 
been a certain arbitrariness in this matter and the 
opportunity for the exercise of this quality still 
remains. The Post Office is also left in the privileged 
position of being able to require alterations to 
existing power lines, when it subsequently appears 
on the scene. The situation will therefore continue 
to give rise to possibilities of injustice, such as 
cannot be discussed here, except to say that they 
cannot be allowed to remain indefinitely. 

Perhaps the soundest criticism of the old regula- 
tions was that the factor of safety, wind pressure, 
and ice loading of the conductors laid down in them 
were based on conditions likely never to be met. 
This criticism has now been partially met. The 
assumed ice loading on the lower voltage lines 
has been reduced from + in. to Ж in., a conceasion, 
which, it is considered, will permit conductors to be 
strung to a tension, at least as high as can profitably 
be used, and consistent with the tension when 
the line, without the assumed ice loading, is sub- 
jected to a wind pressure of 20 lb. per square inch. 
This will enable less expensive supports to be used, 
in spite of the fact that these supports must now 
withstand the specified ice loading and wind pressures 
without movement in the ground. The latter pro- 
viso will necessitate the addition of cross members 
or kicking blocks to wooden poles, in order that 
the foundation may be as strong as the pole itself. 
The ice loading on the higher voltage lines has 
been reduced from } in. to + in:, again without any 
alterations in the wind pressure or factor of safety. 
And though the minimum height of these lines 
above the ground has not been reduced, the height 
of the earth wire may now be not less than that 
specified for the lower voltage live wires. 

The combined effect of the relaxations allowed 
on the lower voltage lines will enable supports both 
of reduced diameter and reduced length to be used. 
For instance, a wooden pole of only 7} in. diameter, 
at a distance of 5 ft. from the butt, will be needed 
where previously a diameter of 8} in. was necessary. 
In addition, in special cases the voltage variation 
allowed may be from + 4 to — 8 per cent. of 
the declared voltage, though this concession 18 
only temporary, pending the completion of the 
distribution system and its full measure of inter- 
connection. Notice of this concession appears in 
the Explanatory Memorandum, and not in the 
Regulations proper. Duplicate insulators, a device 
for putting the conductor to earth if it falls, or 
other approved safety methods, have to be used 
wherever a line is erected within 50 ft. of a public 
road. Where the line crosses such a road both the 
first two of these devices or some other approved 
arrangement must be used. Mr. Fennell, it may be 
noted, advocated the use of double insulators 
throughout to the exclusion of earthing guards and 
other devices, “ which cause more accidents than 
they prevent.” The Commissioners do not hold this 
view, stil] less the opinion that in the light of 
practice in other countries all such refinements are 
unnecessary. 

Though it is hardly to be expected that the 
new Regulations will receive universal acceptance, 
they go a long way to meet the case for the revision 
of the old code and to absolve the Commissioners 
from the charge that they are careless of the needs 
of the industry. They should assist in rural 
development and aid the erection of those secondary 
arteries, which are essential to the ultimate success 
of the “ grid." The problems of wayleaves, of the 
whims of surveyors and of the intricacies of Post 
Office procedure remain to be tackled. But these 
are, perhaps, matters rather for negotiation and 


education than for regulation. 
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DIESEL ENGINES FOR РЕАК LOADS. 


The annual returns of the Electricity Com- 
missioners* show that, both as regards fuel con- 
sumption and thermal efficiency, there is little to 
choose between the largest steam turbine and the 
internal-combustion engine of much smaller output. 
The natural deduction from this, as we sug- 
gested last week, is that much more use might be 
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* cf. ante, page 450, 


=> — ит — ee — = 


— — = 
— — 


_ 546 


made of the latter form of prime mover, especially 
for dealing with peak loads. This point of view was 
very ably put forward by Mr. M. Gercke, technical 
adviser on power station practice of the Mas- 
chinenfabrik Augsburg-Nürnberg A.-G., in а paper, 
which he read before the Diesel Engine Users’ 
Association on Tuesday last. This communica- 
tion contains a great deal of detailed information, 
which is worth study, but the main argument is 
that 95 per cent. of the total output of a public 
generating station is now supplied from 50 per 
cent. of the plant installed therein, and that the 
other 50 per cent. is thus being used more or 
less uneconomically to provide the remaining 5 
per cent. The technical and financial results of 
these operating conditions, are well-known, but the 
best way of dealing with them has not yet been 
discovered with certainty. Solutions that have 
been suggested include the use of peak load steam 
turbines, Diesel engines and gas or waste heat 
plant, or, again, steam or hydraulic accumulators 
and even storage batteries. The disadvantages of 
the three last alternatives are that they are storers 
rather than generators of energy, that their capa- 
city is limited, so that they may not be available 
when required, and that they depend too greatly on 
the satisfactory operation of the main plant which 
it is their business to supplement. On the other 
hand the remaining alternatives are self-contained, 
independent, and need not be installed at the base 
load power stations. Such plant must, however, 
be capable of starting immediately, and be un- 
affected by load fluctuations. No steam-operated 
plant fulfilling these conditions is yet in existence, 
and Mr. Gercke naturally, therefore, advocates 
the use of the high-powered Diesel engine for 
this purpose. This procedure has been adopted at 
many places in Germany, notably at Hamburg,* and 
he is thus able to give some interesting figures in 
support of his views. At the Hamburg plant, for 
instance, the peak load is generated at a cost of 
from 0-534. to 0-58d. per kw.-hour, with an annual 
plant load factor of 9 per cent., and it is expected 
that the economies thus obtained will pay for the 
10,000-kw. set used for this purpose in from 5 to 
6 years. Мг. Gercke advances other argumenta іп 
support of his views, the most important of which 
is that the electricity generated in the peak load 
stations, which will come into being as a result of 
the reorganisation now in progress in this country, 
will cost from 1-57d. to 5-674. per kw.-hour, 
compared with the 0-895d. that would be obtain- 
able by using Diesel engines. He therefore makes 
out & case which is deserving of the closest con- 
sideration. But there is another side. Тһе Central 
Electricity Board is not starting de novo, and to 
do as Mr. Gercke suggests would therefore mean 
writing off a large capital sum, which otherwise 
would continue to be productive for some time, 
and the expenditure of fresh capital. Again, elec- 
tricity supply is not static, but dynamic. New 
plant will be necessary from time to time, and its 
provision might be complicated by the existence 
of two types of prime mover, especially as the 
centre of gravity of the load alters and other con- 
ditions change. These points must be born in 
mind and weighed before any decision is made. 


Ввгтізн TRADE. 


On the occasion of his retirement from the 
Presidentship of the Federation of British Industries, 
on April 25, Lord Gainford gave a complete survey 
of the present industrial conditions. First, he sug- 
gested that the statistics of unemployment con- 
veyed а false impression of the state of British 
trade. "These returns remained high because of the 
industrial changes that had been in progress. 
In coal mining, an industry which had reached the 
peak of its capacity to absorb labour, no inclination 
was shown by the excess to seek employment else- 
where. Since the European War, trade has tended 
to pass from export goods to those catering for the 
home market. Formerly, the accumulation of 
savings was utilised for capital construction and 
investments in projects in far countries. Nowa- 
days, some of this remains, but much capital is now 
employed in extending home consumption. It 
was customary to speak in a deprecating manner 
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of our decreased export trade, and to refer to the 
decline as due to inefficiency. This was not the case. 
The more important factors were the complete 
disorganisation of the machinery of international 
trade by the war, and the instability which it left. 
Nor were these the sole factors, for one of almost 
equal importance was invention. Тһе cotton and 
woollen industries had been disturbed by the develop- 
ment of artificial silk ; the extension of use of elec- 
tricity and oil had had a marked effect on coal mining, 
and the cheapening of motor car construction and 
road transport development had affected the rail- 
ways. While new developments went ahead, it must 
not be accepted that they could be relied on entirely 
to absorb the unemployed population, or to be 
capable of causing a steady raising of the standard 
of living. The recent appearance of trade depres- 
sion and unemployment in America testified that 
there were limits to the one-sided expansion of the 
home market. 


Мовтн West MrpLANDS ELECTRICTrW DisTRICT. 


The widespread and sometimes spectacular 
alterations in the electricity supply organisation of 
this country, which have recently been taking place 
under the Electricity (Supply) Act, 1926, tend to 
obscure the fact that the Electricity (Supply) Act, 
1919, is still in being, and may still be utilised when 
that course is considered desirable. An important 
provision in the latter statute permitted the estab- 
lishment of Joint Electricity Authorities with powers 
over a wide area, and consisting of representatives of 
the authorities in that area. "Though unfortunately 
the procedure thus envisaged has not been as suc- 
cessful as it deserved, & few such authorities have 
been established and are working well under special 
conditions, even though they have been unkindly 
compared to the fifth wheel of & coach. We are 
therefore interested to see that the Commissioners 
propose to continue constituting Joint Authorities, 
and that they have formulated а scheme based on 
such а body for the North West Midlands Electricity 
District, which was provisionally delimited in 1924. 
This district is comparatively small, comprising 
parts of the counties of Chester, Salop and Stafford, 
the principal towns in which are Stoke-on-Trent, 
Congleton, Newcastle-under-Lyme, and Stafford. 
The Joint Authority will consist of 13 members, 
four of whom will be appointed by Stoke-on-Trent, 
two by Stafford, and one each by Newcastle-under- 
Lyme, Leek, the Market Drayton Electric Light and 
Power Company, and the Potteries Electric Traction 
Company. The local authorities, which are not author- 
ised undertakers will appoint a member jointly, 
as will the Great Western and London Midland 
and Scottish Railway Companies. A member will 
also be appointed Бу“ the workers in the industry.“ 
The Authority will take over the generating stations 
now belonging to the Stoke and Stafford Corpora- 
tions, and will be responsible for the erection of a 
number of transmission lines in the district. An 
inquiry into the scheme will be held by the Com- 
missioners at Stoke-on-Trent on Tuesday, May 15, 
at 10.30 a.m., at which any body or person interested 
may attend. Representations or objections to the 
scheme should be submitted in writing to the 
Electricity Commissioners not later than Thursday, 
May 10. А 


CARRIERS OF ELECTRICITY IN THE ATMOSPHERE. 


In his Royal Institution discourse of April 27, 
оп“ Carriers of Electricity in the Atmosphere, 
Professor Arthur M. Tyndall, D.Sc., of Bristol, ex- 
plained the discharge of an electroscope by the ions 
in the atmosphere іп а very lucid way, and pro- 
ceeded to show how the nature of these ions and 
the intensity of the ionisation current are being 
investigated by the study of the motion of the 
ions. The lower atmosphere, he said, contained 
ions of different sizes. Under ordinary conditions, 
their motion was analogous to the fall of spheres 
through а viscous medium, similar ions of the 
same charge traveling slower as their size in- 
creased. Small ions became large and impeded 
in their motion by attaching themselves to gaseous 
molecules, dust, etc., in the air. The presence 
of water vapour retarded their motion and also 
the discharge of an electroscope. Dr. Tyndall had 
found, in conjunction with Mr. L. R. Phillips, 
that alcohols had a still greater effect, which in- 
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creased in the series of the ordinary alcohols 
(methyl, ethyl, butyl, anyl, &c.), with the length of 
the hydrocarbon chain. Those chains or rods were 
not symmetrical, but the OH group (« dipole) 
contained a negative oxygen atom at one end; 
that group would attach itself to a negative ion and 
would weight it the more, the longer the chain. 
Thus, 0:3 per cent. of amyl alcohol in the air would 
reduce the mobility of negative ions by 40 per cent. 
The effect on positive ions was much less marked, 
because the bond between the dipole and the 
positive ion was weaker. When water vapour was 
added to air already contaminated with some 
alcohol, the short water molecules replaced the 
long heavier alcohol molecules round the ion, and 
the ionisation current increased. А further confir- 
mation of the correctness of this argument was 
obtained by experiments with hydrocarbons not con- 
taining any OH group; decane, for example, had 
hardly any effect, though Ив chain was twice as long 
as that of amyl alcohol. How readily ions clung to 
dust and smoke particles Dr. Tyndall demonstrated 
by а striking experiment. Тһе air in an ionisation 
chamber was sufficiently ionised to carry a distinct 
ionisation current. When cigarette smoke was blown 
into the chamber, the current stopped, but started 
again as soon as the chamber was filled with fresh 
air. The splashing of water drops, rain and dust 
storms, also gave rise to large ions, which strongly 
influenced the local distribution of the potential 
gradient in the lower atmosphere and its variation 
with the time of the day, weather and season. How 
the potential gradient and the normal (small) ionisa- 
tion currents of the atmosphere were maintained 
was still obscure. The well-known phenomenon 
of the electric wind had, however, long since been 
explained by the motion of the ions. When a 
needle connected to a Wimshurst machine was in- 
serted in а jar charged with fumes of ammonium 
chloride, or with smoke, the fine particles were 
violently agjtated by the intense ionisation currents 
from the point; the particles coalesced and then 
settled on the walls of the jar. The large ions 
dragged the air with them, thus causing the 
wind which cleared the atmosphere. Those pheno- 
mena formed the basis of the early methods of 
measuring the mobility of the ions and also of the 
Cottrell method of precipitating fumes and dust by 
high-tension electric discharges. 


THE CosT AND PROFITS OF RESEARCH. 

When such a severely practical body of men as 
the Institution of Engineers-in-Charge issues what 
amounts to a polite challenge to the scientist to 
explain his utility to it, as was the case at the 
twenty-eighth annual dinner of this organisation 
last Friday, it might have been expected that the 
latter would be rather short of facts of a sufficiently 
concrete nature. The array of figures presented by 
Sir Frank Heath was, however, though unofficial, a 
striking justification for the existence of what some 
may perhaps consider a somewhat theoretical organi- 
sation, the Department of Scientific and Industrial 
Research. Replying to the toast, “ Industrial 
Research,” Sir Frank Heath said that there were 
now some twenty-four associations co-operating with 
the Department in research work, and in a period of 
about eight years roughly 1,000,0001. had been spent. 
This had been provided by the Government and ш- 
dustrial associations on an approximately half-and- 
half basis. The results were so far-reaching as to be 
difficult to assess. The work of the British Electrical 
and Allied Manufacturers’ Association in conjunc- 
tion with that of the National Physical Laboratory, 
on the subject of the capacity of buried cables, had 
added a value to the existing cables of no less than 
4,000,0001., and the annual saving was estimated 
at 300,0001. The financial equivalent of such parti- 
cular investigations, to which the Government had 
contributed 54,0001., including those in dielectrics, 
switchgear, &c., could be estimated, on the basis of 
work already done, at over 1,000,0001. а year. The 
income available for such work was about 20,0001. 
It should be possible for the particular group con- 
cerned to do better than this. Activities in cast-iron 
research and those in connection with non-ferrous 
metals, the latter a particularly fruitful field ш 
view of the recent increases in working temperatures 
and pressures, were equally striking. There should 
be a strong research association connected with the 
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railway companies, and а laboratory set up by Е. Bainbridge, and A. L. Curtis, and of the Williams 
these corporations, in which they could find out | Prize to Messrs. E. A. Atkins and C. S. Gill. The 
something about their locomotives before they were | activities of the various technical committees of the 
put on the road, was а real want. Тће dinner|Institute were also outlined, and the report соп- 
throughout was an unusually interesting function. | cluded by mentioning the different bodies on which 
The President, Mr. Loughnan St. L. Репдгед, | various members had acted as representatives, and 
occupied the chair, and speeches by Мг. К. W. | Бу recording changes in the membership of the 
Allen, President of the Institution of Mechanical | Council. 
Engineers, Мг. H. G. Burford, Mr. S. Carter, Mr. H.] In presenting the statement of accounts, Professor 
King, and Dr. W. R. Ormandy, in connection with | H. C. H. Carpenter, F.R.S., the honorary treasurer, 
various toasts, were distinguished by humour аз pointed out that the income for the year 1927, | be said that this furnace became а new standard 
. well as by appositeness. 1 ни 19 5 А Са Carnegie Scholarship Fund | design, and very little alteration was made іп the 
and of the Specia rposes Fund, was 7,831. ; | lines of fixed basic open-hearth furnaces from about 
THE FAILURE 8 B iA Francis Dam, the expenditure for the year under review was 8,7101. | 1895 until ЕЕ гесеп у, ехсерф іп Ше 
| Ё ‚ Тһе adverse balance of 8791. in the accounts was|arrangement of the ports. Wellman’s greatest 
IMMEDIATELY following upon the recent failure chiefly due to the increased cost of the publications | invention was perhaps the charging machine. This 
of the St. Francis dam, near Los Angeles, California, of the Institute. machine made it possible for furnaces of much 
a number of Commissions were appointed, as Mr. Harbord then inducted into the chair the larger capacity to be charged easily and rapidly, 
reported in our issue of April 6 (page 422 ante), newly-elected president, Mr. Benjamin Talbot, and did away with a large amount of manual 
to investigate the cause of the disaster. One of these | whose first duty was to present the Bessemer Соја | labour. At this time the small electric motor 
bodies reported thirteen days after the failure, and | Medal to Mr. Charles M. Schwab, of New York, | was coming into use at steelworks for all secondary 
an advance copy of the findings was available for chairman of the Bethlehem Steel Corporation, and | power, superseding small steam engines and hydrau- 
· publication in the issue of April 5 of our contem- | president of the American Iron and Steel Institute. lic power. In fact, those who witnessed these 
porary, the Engineering News-Record of New York. changes in the decade of 1890-1900 would say that 
From this we extract the following information. the electric drive for charging machines, overhead 
The Commission in question was one appointed by cranes, roller tables, machines, and tools in steel- 
the Governor of California. Its findings in two works, was largely responsible for increasing output 
respects are important from the technical point of and decreasing costs. 
view. The first point made is that the failure was H. H. Campbell was the first to use tilting open- 
due to faulty foundations, while the second is to the Бас fon пра ао ОН operational 
effect that there is nothing to show that the accepted Steelton лос ан S 1889. A largo рны чан 
theory of gravity dam design is at fault, nor that of tilting fuae gradually inoreasing in size up 
there is any question of the safety of concrete dams to 250 tons capacity, and of different designs, with 
ата о with that theory, when built and without sloping sides, both centrally tilting and 
. foundations. А third finding is not rolling forward, had been built in many steel-making 
unnaturally added, being to the effect, that such countries, and opinions varied as to which design 
structures sh ould pe erected and maintained under was the better, the tilting or the rolling furnace, 
State supervision. It will be remembered that as they both gave satisfactory results. In his 
5 somewhat on these lines were recently own most recent design of open-hearth furnace, 
introduced in this country. Regarding the circum. three of which were now at work, auxiliary hearths 
дава d. of the failure, the report is interesting. Ав had been included. Тһе latter were mounted оп 
h y noted, the dam was placed кл ырны fault а frame with wheels, so as to give а longitudinal 
Where’ Bonisb. made contact with reddish conglo- movement for the double purpose of opening the 
52. This conglomerate when dry is reported joint of the furnace when tilting, and also for the 
to be hard and to ring when struck by а hammer. rapid removal and exchange, when desired, of the 
When wetted, however, the material apparently movable, water-cooled throat section, which con- 
cuintegrates with startling rapidity. From ш tained both the gas and air ports. The objects aimed 
material fact and the location of various dislodged at in the design, were the enlargement of the hearth 
parts of the structure, it is concluded that the portion area in one unit, to increase output, to decrease 
of the dam founded on the hillside on which this repairs, and to тйлге costa. А ара departure 
conglomerate occurred failed first, possibly due to had been made from the standard furnace in use 
preliminary percolation on the line of the fault to-day, by the introduction of auxiliary hearths, 
between the schist and conglomerate. The report ИН а а to шешен pig iron of the 
disposes of the idea that failure may have been due charge, when cold pig was used. In furnaces 
utilising a large percentage of scrap, say, 60 per cent., 


to earth movement. 
the 40 per cent. of pig iron was melted in the auxiliary 
hearths, and when required it was tapped and poured 


into the heated scrap charge in the main hearth. 
In those works where liquid blast furnace metal was 
available, it was poured into the auxiliary hearths, 
partially refined, the temperature increased, and 
the metal was then tapped and poured into the 
main hearth to be worked down into finished steel. 
In order to augment the heat available from the 
main hearth, in the auxiliary hearths, gas jets were 
used when melting or refining liquid pig iron. 
When employed, these gas jets were preferably 
reversed with the furnace, 80 that all the gas streams 
ran in the same direction. 

The results obtained during the past few months 
were considered satisfactory, as, without increasing 
the area of the centre or main hearth, the output 
had already been increased by at least 50 per cent., 
in those furnaces which were making the same mix- 
ture of cold pig iron and всгар as they were before. 
The furnace which was being supplied with liquid 
blast-furnace metal had increased its output by 
more than 33 per cent.. and а greater increase was 
expected as soon as a larger area in the auxiliary 
hearths was available. Of course, these auxiliary 
hearths could be added to large fixed furnaces when 
there was sufficient space between them. 16 was 
hoped that further experience with this new design 
of furnace would show that it was a distinct advance 
upon present types. No doubt opportunities 
would be given in the future thoroughly to discuss 
its merits or criticise its shortcomings. 

In conclusion, emphasis might be laid on the fact 
that 64 million tons of steel ingots were produced 


а great advance by arranging cinder chambers 
under the uptakes of the ports, and by moving the 
regenerators forward, so that the slag could not 
drop amongst, and rapidly clog up, the spaces be- 
tween the checker bricks. Another improvement 
was the carrying of the weight of the furnace body 
on girders, supported on brick columns indepen- 
dently of the regenerator arches. Shortly after- 
wards basic open-hearth furnaces were built in the 
United States on similar lines. In fact, it might 


PRESIDENTIAL ADDRESS. 


Mr. B. Talbot then delivered his presidential 
address, which dealt with the history and latest 
development of the basic open-hearth process. He 
stated that the world's output of steel in 1878 was 
some 2,780,000 tons. Out of this total Great Britain 
supplied 980,000 tons, the United States, 730,000 
tons, Germany, 460,000 tons, France, 280,000 tons, 
Belgium 120,000 tons, and Russia 100,000 tons. 
The British output for 1878, had been made up of 
806,208 tons of acid Bessemer steel, and 175,438 
tons of acid open-hearth steel. The world's pro- 
duction of open-hearth steel. in 1878, was 300,000 
tons, which was all acid. The world production of 
steel ingots and castings, during 1927, had been 
estimated to be 99,090,000 tons, of which 12,100,000 
tons were acid and 83,880,000 tons were basic, the 
remainder being steel made in the electric furnace 
or in small converters. Of the 83,880,000 tons of 
basic steel, 64,180,000 tons had been made in 
the basic open-hearth. Among the pioneers of the 
development of the modern basic open-hearth 
process were to be found such men as S. G. Thomas, 
Wailes, Hackney, Dick, Riley, Gillott, and J. H. 
Darby. He himself had become interested in the 
process and commenced work with it in 1887. At the 
outset he had found that Staffordshire common 
cinder pig was a very difficult metal to employ, as 
several hours were required to reduce the phosphorus 
and sulphur to satisfactory limite. То overcome 
this, he had used two furnaces, the first to melt the 
pig iron, de-siliconise, and remove some of the phos- 
phorus; the second to finish off the heat. Тһе 
furnaces were small. being of only 2 tons to 3 tons 
capacity. The steel was tapped two hours after 
pouring the refined metal into the second furnace. 
By working in this way it was found that heats were 
made in less time, the heavy expenditure on repairs 
was greatly reduced, and the steel produced was of 
better quality. 

Good work was being done at this period in 
several works in England, where the basic open- 
hearth process had been introduced. About 1889- 
1890, Mr. Mannaberg started the process on а con- 
siderable scale at the new steelworks put down by 
the Frodingham Iron Company and erected under 
his supervision. The pig iron made from Lincoln- 
shire ores was very suitable for the process, and steel 
of excellent quality was produced, which did much 
to convince engineers that basic open-hearth steel 
was a reliable and satisfactory material for general 
engineering purposes. These works were the first 
in England to erect а tilting furnace to operate on 
the continuous process. 

In 1890 he (Mr. Talbot) went to America to 
introduce the manufacture of basic open-hearth 
steel in the Southern States. In the development of 
the acid open-hearth process, United States steel- 
makers were fortunate іп possessing a pioneer of 
such ability and practical experience as the late 
S. T. Wellman. What Holley had been to the acid 
Bessemer, Wellman was to the open-hearth. Іп 
1887, he built а ló-ton acid furnace at the Otis 
Steelworks, Cleveland, Ohio. In this he departed 
from the Siemens' design, then in use, and made 


THE IRON AND STEEL INSTITUTE. 


Тнк fifty-ninth annual general meeting of the 
Iron and Steel Institute commenced yesterday, and 
18 being continued to-day in the hall of the Institution 
of Civil Engineers, Great George-street, West- 
minster, London, S.W.1. Mr. F. W. Harbord, the 
retiring president, occupied the chair at the opening 
proceedings yesterday. 

REPORT OF THE COUNCIL. 


The usual preliminary business having been 
transacted, the annual report of the Council was 
presented to the meeting and taken as read. This 
stated that the total membership of the Institute on 
December 31, 1927, was 1,983. News of the death 
of 29 members had been received during the year 
1927, and the Council specially wished to place on 
record their sense of the great loss to the Institute 
Incurred through the death of Mr. E. Steer, Mr. 
Elbert H. Gary and Mr. С. F. Rand. In the past 
year, one honorary member had been elected, 
namely, Mr. J. T. Milton, late Chief Engineer 
Surveyor and now Consultant Engineer to Lloyd's 
Register of Shipping. Further sections of the 
Teport dealt with appointments of honour and dis- 
tinction conferred upon members, and with last 
year в meetings in London and Glasgow. The report 
also recorded the grants made by the Council, 
during the усаг, to various research workers, on the 
recommendation of the Carnegie Research Com- 
mittee. Reference was made to the award of 
Carnegie Gold Medals to Messrs. J. H. Whiteley, 
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last year by the basic open-hearth process. This of constants at the end of the book would have been 
conclusively proved that the material was in every | helpful. 


way suitable for general engineering purposes, other- 
wise it would not be accepted by engineers all over 
the world. 

The discussions taking place during the morning 
and afternoon sessions on Thursday and to-day 
will be dealt with in our next and subsequent 
issues. 


(To be continued.) 


NOTES ON NEW BOOKS. 


Running, Maintenance and Repairs of Diesel Engines 
is the comprehensive title of a new volume in the hand- 
book series of Practical Manuals for Practical Men, by 
Мевагв. Constable and Company, Limited, 10-12 Orange- 
street, W.C., edited by James Smith, B.Sc., A.M.I. 
Mech. E., and priced uniformly 38. 6d., net. The author 
of the present volume is Mr. Philip H. Smith, who 
claims to have & nearly twenty-five years' experience 
of Diesel engines. Не has produced a useful and 
practical handbook of nearly 160 pages, and has in- 
cluded an index. Though the land type of Diesel engine 
is mainly discussed in the twenty-one short chapters 
of the book, only the first, second, and seventeenth 
chapters have a limited reference, the remainder being 
applicable to Diesel engines ashore and afloat. Chapter 1 
discusses the suitability and limita of the four and two- 
stroke cycle engine for land conditions and require- 
mente. For such an installation, the author considers 
that three-oylinder units, of 150 to 350 brake horse- 
power, сап be usefully employed апа run without 
cooling the pistons. Six-cylinder sets, up to 700 brake 
horse-power, can be run without cooling the pistons, 
and for larger outpute, up to 1,300 brake horse-power, 
he considers the six-cylinder unit, with cooled pistons, 
to be best adapted for ordinarily prevalent conditions. 
Higher powered unite should have four or five cylinders 
on the two-stroke cycle. Referring to the comparative 
merits of the Diesel system against steam plant, the 
author is satisfied that a standard Diesel ine in 
charge of а trained Diesel staff is at least as reliable 
ав a good class reciprocating steam plant including the 
boilers and auxiliaries. Тһе intermediate chapters 
deal with the various organs of a Diesel installation, 
and much of the matter embodies the standard practice 
of a good class fitting and erecting shop. A number of 
drawings and diagrams are given, but the references 
on some of them might well be more legible. Chap- 
ter XIX, which deals with indicating Diesel engines, 
should be useful, because it deals with the peculiarities 
of indicator mechanisms; the explanations of charac- 
teristic Diesel indicator di will be appreciated 
by students. Another useful feature is the compen- 
dium of the components, dimensions, and character- 
istios of a typical high-speed engine. The last chapter 
deals with the compressor, which is cited as being 
usually the weakest link in the chain” and “liable 
for a multitude of failures.” Unsuitable lubricating 
oil is mentioned as a source of trouble, and in view of 
the increasing importance attached to filtration of fuel 
and lubricating oils for combustion engines, this 
topic might be dealt with in a special chapter in a 
future edition. 


To the student preparing himself for examination, 
the study of text-books is important, but it is only 
when he sets himself to work examples of the standard 
required that his limitations become evident. An 
understanding of the theories in any branch of engineer- 
ing is of little use if those theories cannot be success- 
fully applied to practical cases. Only by working 
numerous examples can а student familiarise himself 
with his subject and gain the confidence necessary to 
attain his end. In practically every branch of engineer- 
ing, a knowledge of the strength of materials is required, 
and many text-books on this subject devote most of 
their matter to theory and fail to impress the reader 
with the importance of the application of those theories. 
In the volume under notice, Examples in the Strength 
and Elasticity of Materials, by G. W. Bird (London: 
Edward Arnold and Company, price 108. 64., net), 
the author has collected a large number of examples 
which should help to fill this gap. The questions are 
all of the standard for the B.Sc. degree, and, indeed, 
a large number of them are taken from the examination 
papers of the University of London. The majority 
are fully worked out and the derivation of the formule 
used has been given, so that the book, while not fully 
discussing the various theories, is quite a text-book in 
itself. Its value will be much increased, however, if 
used in conjunction with an ordinary standard text- 
book. In addition to the worked examples, a series 
of questions, with the answers, is given at the end of 
each chapter. There are no examples given on the 
deflection of beams of varying cross-section or on the 
stresses set up by rotation, and the inclusion of tables 
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A useful series of articles, entitled Constructional Steel - 
work Simply Explained, by Dr. Oscar Faber, has been 
issued by the Oxford University Press (Humphrey Mil- 
ford), price 6s., net. Intended, as it apparently is, for 
those engaged in the layout of buildings involving the use 
of steelwork, it may be regarded as a useful introduction 
to the matter, or as giving just such &n acquaintance 
with the subject ав it is desirable that any architect 
should have. Simplicity in the statement of principles 
is aimed at, with considerable success. The more 
common cases of beams, cantilevers, stanchions, 
bases and grillages are dealt with, including relevant 
questions of shear in webs, riveted connections, and 
the like. The development of bending moments in 
stanchions, due to particular forms of beam attachment, 
is well explained, and methods of reducing or modi- 
fying these moments are discussed, It is to be noted 
that the author recommends somewhat low shear 
stresses in the webs of plate girders for all but those 
having а liberal thickness ratio. The fact, perhaps, 18 
that no simple diagram, such as that presented, can 
be made to cover completely all the complications of 
web-plate design. The author appears, indeed, gene- 
rally to favour very moderate stresses in all cases 
in which there is any ambiguity as to the actual stresses 
developed; where adequate experience is lacking this is а 
wise precaution, though it may involve some waste. 

This book is well suited to those who claim no more 
than а competent knowledge of arithmetical operations, 
and shows that, even with this modest equipment 
and а clear head, much may be done in solving the 
simpler structural problems. 


Though the control of the work of the British 
Rainfall Organisation has for the last two or three 
years been undertaken by the Meteorological Office, 
the remarkable fulness with which the rainfall of the 
British Isles is recorded depends to a large extent on 
purely voluntary work. A small part of the observa- 
tions are made by the official observers of the Meteoro- 
logical Office, and of the remainder a part are furnished 


by the officials of various public bodies, who supply | 


voluntarily copies of their records. Тһе rest form. 
ing probably the majority of the total observations, 
are supplied by private observers, and the total amount 
of material of which the results have to be handled every 
year is derived from the observations made by a total 
staff of some five thousand persons. The record for 1926, 
published as British Rainfall, 1926, (H.M. Stationery 
Office, 15s. net), which is the sixty-sixth of the series, 
contains the usual full account of the rainfall in the 
year under review, giving not only the records of 
individual stations, but also collecting the results in 
maps and tables, to show the distribution of rainfall 
in each month and for the whole year and its relation 
to the average. As usual, studies are made of the dis- 
tribution on individual days of particular interest, 
of abnormally heavy fall of rain in short periods, the 
number of days with rain, the spells of dry or wet 
weather, the duration of rainfalls, and the extent of 
evaporation and percolation through the soil. While 
in 1925 the year showed a rainfall only slightly above 
the average, both in the total and in the wet and dry 
seasons, the distribution in time was very erratic, 
5 wettest January since 1877, and the wettest 
November and the driest December since before 1870. 
А feature of these publications is that the general 
records are supplemented by studies of special subjects 
of meteorological interest. In the present issue, Dr. 
J. Glasspoole investigates the distribution over the 
British Isles of the annual number of days with rain, 
both in respect to the time and the district affected, 
distinguishing rain days, on which 0-01 in. or more of 
rain is recorded (measurements of 0-005-in. and up- 
wards being counted as 0-01-іп.), from wet days, on 
which not less than 0-04-11. is recorded. The results are 
illustrated by tables and maps, and go to show that, 
both at individual stations and for the British Isles 
as a whole, the amount of rainfall varies appreciably 
more than the number of rain days and wet days. 
Among other results it appears, moreover, that if the 
British Isles are divided into two regions on either side 
of a line running north-west and south-east, the 
variations in the total rainfall from place to place show 
little relation to that in the number of rain days, 
but that the variations shown in rainfall and in the 
number of rain days seem to stand in some relation 
to the geographical position of the station. Studies 
are also recorded by Mr. Е. Hudlestone, M. Inst. C. E. 
and others, on the exposure of rain gauges in windy 
localities. ‘These have long been known as the pro- 


bable source of discrepancies, in one instance, for 
example, giving differences of 40 per cent. between the 


readings of gauges less than two miles apart. Some 
light is being thrown on the means of avoiding dis- 
turbances of readings in such conditions, and experi- 
ments on the subject are being continued. 
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THE RESOURCES AND TRADE OF 
CHILE. 


Duniwa the last three years, во many changes have 


been made in the constitution of the Republic of Chile, 
in legislation regarding the control of finance there, 
and in the public administration, that it is no exaggera- 
tion to say that the outlook of the people has altered 
entirely. 
towa 
introduced on the recommendation of Mr. Kemmerer, 
the Ашепсап authority on finance, and new legislation 
was passed regarding State finance and banking. 60 
great have been the changes that resulted, that Mr. 
W. F. Vaughan Scott, Commercial Secretary to His 
Majesty's Legation at Santiago, has reported in the 
following terms :— The Chile of to-day is an entirely 
different Chile from that of even а few years ago, 
although very few have yet realised to the full the 
varied and radical changes which the country, its 
people and its commerce have undergone." Using the 
тори: oud, 5 У“ Lor de and Economic 

ituation in Chile," pre or the 8 of 
Overseas Trade ind recently published by H.M. 
Stationery Office, at a price of 3s. 64. net, we propose 
to refer to some of these changes and to consider the 
position of British trade with the Republic. 


А new political constitution was promulgated 
the end of the year 1925, the gold standard was 


The administration of Chile has undergone 8 complete 


reform, and energetic efforts are now apparent in the 
study of the potential resources of the country. While 
the actions of the Government reveal the general 
tendency of & desire to stimulate their own national 
activities and develop home industry, the need for 
foreign capital is appreciated. The country cannot 
supply its own wants in many different spheres, and 
this matter deserves earnest consideration by British 
producers. In the year 1913, the United Kingdom 
supplied 30 per cent. of the total importe of Chile, 
which were then 24,714,000. sterling, but in 1926 the 
percentage had dropped to 23, while the total importa- 


tion had risen in value to 32, 316,000“. The exports 


from the Republic also showed а marked change in Ше 


British figures; from 39 per cent. in 1913 to 26 per cent. 
in 1926. 

Nitrate is one of the principal natural resources 
of Chile, but the demand for it has diminished 
through the development of the synthetic-fertiliser 
industry in various of the world. How far- 


reaching has been the effect of this is obvious from the 


fact that, in the trade year 1926 to 1927, the number 
of works in operation varied between 25 and 49, out of 
& total of 152. Normally, the industry employs about 
65,000 workers, and has a monthly production of 
200,000 tons. In February, 1927, the figures were 
30,000 hands and 70,000 tons. То prevent a complete 
collapse of the industry, free-selling, that is non- 
association selling, was introduced last year, and в 
great drop in prices was caused. Тһе demand for 
natural nitrate then increased, but even now many of 
the works cannot be reopened and the present sale 
prices of Chilean nitrate do not permit it to take any- 
thing like its old place in the supplies for the world's 
consumption. It is still hoped to build up once more 
the trade in natural nitrate, by the advocacy of ite 
superiority over sulphate of ammonia, its principal 
competitor. Meanwhile, a new process of treating the 
raw material is being experimented with in Chile by à 
wealthy American organisation. One feature that 
should be noted is the marked decline of direct British 
interest in the nitrate companies and the passage of 
control to other nationalities. These actions are having 
а markedly adverse effect upon British trade. 

Little development can be reported regarding the 
older copper mines and plants, but a new installation, 
consisting of а 12,000-ton concentrator and a smelter 
for the treatment of concentrates, was started up 
at the beginning of 1927, at Potrerillos. Low prices 
for the metal caused the restriction of other activities. 
Over a million tons of iron ore are now exported every 
year from Tofo, Coquimbo, and there are possibilities of 
this being extended. The Algarobo deposits will soon 
be opened up, now the ownership, which has been in 
dispute for fourteen years, has been established. These 
are expected to yield over 200 million tons of iron ore; 
indeed, some estimates place the possibilities at double 
that figure. The preliminary arrangements for ех“ 
ploitation are now being made. Congress is assisting 
other mining propositions havin sers o 
through the establishment of a credit bank with 8 
Government guaranteed capital of 1,000,000., to 
lend money for the building of plante. Coal mining 
is entirely in the control of Chileans. The industry 
is depressed, but efforts are being made, by the porem 
of the alternative fuels, and in other ways, to exten 
the use of the nationalcoalresources. Few new public 
works have been constructed, and no new railways 
have been built, but some electrification has been 
completed. 

Much effort on the part of the Government resulted 
in the stamping out of communistic endeavours, ап 
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fitted with an engine of 200 h.p., giving her а speed of 
15 m.p.h. In the course of her career, lasting 17 years, 
the Burlington carried many famous passengers, among 
whom was Dickens, who travelled in her from St. Johns 
to Whitehall, and sang her praises іп his “ American 
Notes." This steamboat, which is called the 
Burlington," he wrote, is a perfectly exquisite 
achievement of neatness, elegance, and order. The 
decks are drawing rooms; the cabins are boudoirs, 
choicely furnished and adorned with prints, pictures 
and musical instruments; every nook and corner in 
the vessel is a perfect curiosity of graceful comfort and 
beautiful contrivance.” 

The Burlington was followed by the Whitehall, of 
215 ft. and 460 tons, but though all the other vessels 
of the Champlain Transportation Company are men- 
tioned down to the Chateaugay, which has accom- 
modation for 600 passengers and 50 automobiles, and 
during the season of operation transports from 200 to 
300 automobiles daily between Burlington and Port 
Kent, New York, the author did not give any details 
regarding them. Ав a small, but interesting, chapter іп 
the history of the steamboat in America, the account of 
the activities of the Champlain Transportation Com- 
pany is worth the telling, but Mr. Loree’s paper would 
gain in value if he appended a tabulated statement of 
the 33 steamboats he mentioned. This would enable 
his readers to visualise the steady growth in size of 
the boats in question. In concluding his paper, 
Mr. Loree said that Captain Ell. B. Rockwell, of the 
Company, is still an active navigator, though he began 
his career on the Lake in 1842, became captain of a 
schooner in 1847, changed over to steam in 1853, and 
now, at the age of 98, is in command of the third 


Vermont. 


EARLY AMERICAN STEAMBOATS. 


To the pioneers of the steamboat in America belongs 
the credit of being the first to form a steamboat com- 
pany, of first establishing regular communication by 
steamboats, and of making the first voyage in the 
open sea under steam. It is true that the efforts of 


Fitch, who in 1786 formed a company at Philadelphia, 
led to no immediate development in steam navigation, 


industrial unrest, greatly intensified by the nitrate 
crisis, is not the trouble that it was. Although Govern- 
ment administrations have changed hands, gener- 
ally with good results, the defects of nationalisation 
seem impossible to eradicate. Cheap transport appears 
to be essential, but, although the State Railways have 
been re-organised, the resulting benefit to the com- 
mercial community is but small. Reductions in the 
number of employees have been made, but still the i 

position is unsatisfactory. Practically one-half of but it was the voyage of Fulton's Clermont from New 
the Chilean railways are privately owned, and they York to Albany on the Hudson River in August, 1807, 
are run by one-third of the personnel thought to ђе | that inaugurated steam navigation as a practical 
necessary on the State Railways. Roughly, one-third | means of transport, while the adventurous passage of 
of the 5,600 miles of line are under British control. | Steven's Phanix from New York to the Delaware in 
This, as well as the extensive electric tramways, which 1809 marked yet another advance. Тһе Clermont 
are all British, should provide a good market Тог | began running on the Hudson five years before Bell's 
equipment. In value, however, the American trade | Comet made her appearance on the Clyde. 

in this field is two-and-a-half times as much as our| With their far-flung borders, their sparsely-peopled 
own. It is а matter for satisfaction that the order for | territory, and their widely-separated towns, it was but 
six destroyers was given by the Chilean Government natural that the citizens of the United States should 
to Measrs. John I. Thornycroft and Company, Limited, find in their great rivers their principal lines of com- 
and for the armament to Messrs. Vickers, Limited. munication, and it was not long after Fulton's success 

In agricultural machinery, the importation is large. that steam vessels began to ply on both rivers and lakes. 
America has 60 per cent. of the trade, Germany These craft, small and insignificant as they were, were 
24 per cent., and the United Kingdom only 14 per the forerunners of the palatial river steamers of 
cent. It is practically only in the heavier classes of to-day which are the admiration of every traveller 
machinery that any British business is done. Тһе in the United States, and afford some of the finest 
Americans supply throughout the entire range, and examples of American shipbuilding and marine engi- 
German trade is confined to the lighter implementa. neering. For the history of the development of the 
Competition in manufactured iron and steel is very | steamboat in America, search has to be made in many 
obvious, especialy in galvanised sheets. 16 is also directions, but one interesting chapter was that 
very apparent in the market for machine tools and | dealt with recently by Mr. L. Е. Loree, who in a paper 
cutlery. Between the years 1921 and 1926, the Tead on the same day, April 25, to the members of the 
American participation in the supply of electrical Newcomen Society in London and in New York, 
plant rose from 40 to 65 per cent., while the United sketched the story of the Steamboats of Lake Cham- 
Kingdom, in the same period, suffered a reduction from | plain.“ Mr. Loree is the chairman of The Cham- 
24 to 10 per cent. Telephone apparatus was supplied plain Transportation Company, which came into 
by Great Britain in the last trade year to an extent of existence as long ago as 1826, and is one of the oldest 
one-third of the total needs of Chile, and the United | steamboat companies in the world. 

States then had no position at all іп the market. What . Situated between the States of Vermont and New 
was formerly a British concern, the Chile Telephone York, forming, as it were, а prolongation of the 
Company, Limited, has since passed into American| Hudson River and giving access in the north to the 
control, and the probability is, therefore, that a smaller | Province of Quebec, Lake Champlain is а waterway of 
amount of telephone apparatus will be supplied by this | 8reat commercial and strategic importance. Among 
country. Mining machinery is an important part of the first to recognise the commercial advantage of 
the trade of the Republic, and the requirements of this | the steamboat over the sailing-boat were the business 
market deserve careful study by our manufacturers. | Шеп of Burlington, Vermont, and it fell to the brothers 

Chile now has a safe port, that of San Antonio, and | John and James Winans of that town to construct the 
its advantages are so great that they caused a consider- first steamboat seen on the lake and the second steam- 
able deflection of trade from the older port of Valparaiso, | boat in the world to be operated on a regular route. 
which was thereby reduced from its early status as а Built in 1808, the Vermont, as she was called, was 
major port. Тһе differences between the two shipping ready for service the following summer, and ran till 
centres which caused the change, are that ships enter- wrecked through а curious accident in 1815. А note 
ing San Antonio go into a protected harbour and dis. in the Vermont Centinel of Burlington, on June 30, 
charge direct on to the wharf, whereas the port of 1809, said :— 

Valparaiso is not protected, and most of the vessels; The Vermont Steam Boat has been built and fitted 
must discharge, in the open, into lighters. Тһе | ир at great expense for the convenient accommodation 
distance by rail to the capital, Santiago, is also much | of Ladies and Gentlemen who wish to pass Lake Cham- 
less if the new port is used. To prevent tbe соп- | plain with safety and despatch. She will make the 
tinuance of congestion, drastic measures have been| passage of the Lake, 150 miles, in the short time of 
taken. Not only has ап Antonio been reduced|24 bours; and her arrival and departure has been 
officially to be a minor port, necessitating special 80 arranged to meet the Southern stage at Whitehall, 
permits for the discharge of cargo, but the railway and complete the line to St. Johns, L.C. The Steam 
freights between the two ports and the capital, despite Boat will sail from St. Johns every Saturday morning 
the difference in distance, have been made the same. exactly at 9 o'clock; will pass Cumberland Head 

about 5 o’clock on the same day, and arrive at Burling- 
ton at 8 o'clock in the evening. Leave Burlington 
at 9 the same evening and arrive at Whitehall at 9 
next morning. Leave Whitehall every Wednesday at 
9 a. m.“ 

The Vermont was 120 ft. long, 20 ft. beam, 8 ft. 
deep, and 167 tons burden. Her machinery included 
a second-hand 20-ћ.р. engine of the side- lever, bell - 
crank type, with a cylinder 20 in. in diameter and 3 ft. 
stroke. Steam-engine building was then an entirely 
new industry in the United States, and the engines 
available, said Mr. Loree, “ were neither dependable 
nor properly machined for smooth and efficient opera- 
tion." Her career was somewhat interfered with by 
the war of 1812, but she afterwards resumed her 
regular passages to St. Johns until October 15, 1815, 
on which day, while steaming up the Richelieu 
River, оп her way southward from St. Johns, the 
connecting rod became detached from the crank, 
and before the engine could be stopped it was forced 
through the bottom of the boat, and she sank near 
Ash Island, about 34 miles north of the International 
Boundary Line." Her engine and boiler were, however, 
recovered, and were used in another vessel. 

The next steamboat on the lake was Ше Phanix, a 
somewhat larger vessel, the description of which 
includes the mention of a barber's shop and a bar at 
the bottom of the stairway, and she was followed by 
others, the largest of which, the Franklin, was 162 ft. 
long, of 350 tons burden, of 75 h.p., and cost 50,000 dols. 
Тће Franklin was the first boat built by the Champlain 
Transportation Company. Eleven years later, in 1837, 
came the Burlington, showing a notable advance in size, 
power, speed and accommodation. She was 190 ft. 
long, 25 ft. beam, 9 ft. deep, 405 tons burden, and was 


NEW REFUSE POWER PLANT AT 
GOVAN. 


Tur disposal and utilisation of Glasgow's refuse 
will be much facilitated by the new plant at Helen- 
street, Govan, which was formally opened by H.R.H. 
Prince George on Friday, April 27. These works 
occupy a site of 15} acres, and are bounded by main 
roads on two sides and by a railway on a third. They 
are designed to deal with a maximum of 640 tons of 
refuse a day, and it is intended that they shall be in 
operation for six days a week. 

The crude refuse is collected and conveyed to the 
plant by a fleet of electric vehicles, which were 
built by Messrs. Richard Garrett and Sons, Limited, 
of Leiston, and have the unusually large capacity of 
5 tons. On drrival at the works, their contents are 
weighed and they are then run up a slope which brings 
them on to the upper floor of the receiving house. 
Here the refuse is discharged by electrically-operated 
blocks, which raise the body of the vehicle, into one of 
four hoppers, whence it falls by gravity into the grading 
equipment. This consists of four revolving screens, 
which separate the refuse into screenings and tailings. 
The latter are next passed under magnetic separators 
to extract the tins and other ferrous material, which is 
deposited in skips and subsequently either baled in 
presses or passed to a de-tinning furnace. The tailings 
are, in turn, conveyed to pulverising machines of the 
swinging-hammer type, where they are reduced to a 
size not exceeding that of the largest screenings. The 
whole of the material thus obtained is next taken by 
conveyors to the incinerator house, where it is delivered 
through storage bunkers into the furnaces by hydraulic- 
ally-operated chargers. The furnaces are divided into 
eight units, each consisting of five cells, and are fitted 
with hydraulically-worked oscillating grates. The 
clinker is deposited on an auxiliary grate, where it is 
exposed to the forced-draught air, and is finally dis- 
charged down a chute into wagons, which are handled 
by electric locomotives. Six of the boilers are of the 
Babcock and Wilcox and two of the Vickers water-tube 
type; four of the former аге arranged for coal firing in 
case of emergency. 

The steam thus produced is used for operating two 
5,000-kw. Fraser and Chalmers—General Electric turbo- 
alternators. As these will supply three-phase current 
at 6,500 volts and 50 cycles, they will be of great use 
during the period of frequency standardisation іп 
the Central Scutland area. The condensing plant is 
of the surface type, and the cooling water is dealt 
with in a bank of three cooling towers. Аё present, 
the current from the alternators is passed through two 
Bruce-Peebles frequency changers, where it 18 con- 
verted to 25 cycles and then stepped up to 22,000 volts 
for use in the Corporation network. The frequency 
converters are, however, designed for inverted opera- 
tion, and will thus be able, in case of need, to supply 
25-cycle current. The refuse plant, already described, 
is electrically operated, the direct current for the 
magnetic separators, emergency lighting, and certain 
other services, being obtained from а motor-generator 
at 250 volts, or from the publie mains. The alternating- 


я British Рворџстом оғ Pia IRON AND STEEL.— 
2. to the monthly report of the National Кедега- 
tion of Iron and Steel Manufacturers, Caxton House 
(East), Tothill-street, London, S. W. I, the number of 
blast furnaces in operation at the end of March was 150, 
15 increase of two since the beginning of Ше month. 
55 Нов of pig iron during March amounted to 
Ws 00 tons, as compared with 550,800 tons during 
ebruary, and 671,800 tons during March, 1927. Тһе 
дари of steel ingots and castings totalled 793,300 tons 
uring March, as against 764,400 tons during February, 
and 949,600 tons during March, 1927, 


Г THE JUNIOR INSTITUTION оғ ENGINEERS.-—The annual 
dinner of the Junior Institution of Engineers was held 
Pi Thursday, April 26, at the Мопісо Restaurant, 
iccadilly Circus, W., when the Institution was honoured 
1, e presence of a number of distinguished. guests. 
Tre n of the Institution was proposed by Mr. E. S. C. 
58 1, President of the Institution of Civil Engi- 
кыл who, in the course of his remarks, said that ће 
n ently looked forward to better things in the 
bad re for the engineering industry, since times just as 
M: m the present had been experienced in the past. 
. . M. Hurrell, Chairman of the Institution, ге- 
sponded. The toast of the Engineering Industry was 
АЕ by Mr. W. J. Tennant, Vice-President of the 
1155 1 алы who emphasised the necessity for preserving 
Меса ritish reputation for quality, Sir Murdoch 
ad ee M.P., President of the Institution, responded, 
5 ed attention to the great scope for young engi- 
Hon in the British Dominions and Colonies. Мг. S. Н. 
к proposed the toast of the guests, to which response 
2 Ar by Brig.-General Magnus Mowat, Secretary 
Colo й nstitution of Mechanical Engineers, and Lieut.- 
с m. J. T. C. Moore-Brabazon, M.C., President Elect 
e Institution. Mr. С. E. Atkinson proposed the 
toast of the Chairman, Sir Murdoch Macdonald, М.Р. 
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current supply, from which most of the motors аге 
operated, is on the three-phase system at 440 volts and 
50 cycles. 

An interesting feature of the equipment, of which 
we hope to give further details later, is the dual system 
of push-button control The whole of the plant can 
be stopped immediately from certain strategic positions 
in cases of emergency, or it can be shut down ''in 
sequence," so as to avoid the piling up of material 
at any one place. This system has been devised by 
Messrs. Electric Control, Limited, of Glasgow, to the 
designs of Mr. W. M. Selvey, consulting engineer, of 
London, who was also responsible for the electrical 
portion of the plant. The general design of the works 
and their equipment is due to Messrs. Heenan and 
Froude, Limited, of Worcester, the same firm also 
acting as the main contractors. 

After leaving the furnaces, the clinker is crushed and 
graded, and is then converted into concrete slabs in 
presses supplied by Меввгв. Fielding and Platt, Limited, 
of Gloucester. 


FEBRUARY. 
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CHROMIUM PLATING. 


Two years after Bunsen, іп 1854, had first deposited 
metallic chromium by electrolysis of its chloride 
solution, Geuther found solutions of chromic acid 
preferable for this purpose, and his method, more 
or less, has been used ever since. Many investigators, 
however, reported that the chromic bath became 
unworkable in long runs, and the extensive literature 
on the subject is sufficiently controversial to account 
for the fact that chromium plating has only quite 
recently developed into а commercial process. А com- 
prehensive study of the problems was published by 
Carveth and Curry, of the Cornell University, New York, 
in 1905, and G. 1. Sargent, took the matter up again, 
in the same college, in 1020. After Sargent, it became 
customary to distinguish three kinds of chromic- 
acid baths:—the acid bath, containing chromic acid 
and sulphuric аса; the neutral bath of Sargent, 
containing chromium sulphate in addition to chromic 
acid ; and the basic bath, containing chromium chromate. 
As the chromic acid is generally prepared by decom- 
posing a chromate or dichromate by means of sulphuric 
acid, and as some chromate is formed in the course 
of the electrolysis, the three processes do not appear 
to be very different. According to Technologic Paper 
No. 346 of the United States Bureau of Standards on 
Electrodeposition of Chromium from Chromic Acid 
Baths, drawn up by H. E. Haring and W. P. Barrows, 
there is, in fact, but little difference, and the baths, 
operated under the same conditions, give the same 
final results. But various modifications have been 
proposed, alkali sulphates have been added, and a 
great deal has been written on the theory of the 
complex electrolysis and on the difficulties of com- 
mercial chromium plating, especially in the case of 
wares baving irregular recessed surfaces. As a review 
of the problems, the paper by Messrs. Haring and 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN THE PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal Markets.) 
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useful information to electroplaters, however, on the 
control of the electrolysis, and success seems to depend 
more upon control than upon bath improvements. 

The essential constituents for the bath are the 
chromic acid, which as anhydride has the formula 
CrO, and some anion, which is not decomposed 
by the deposited metal іп any of its valencies.* Тһе 
best anion is SO, supplied as sulphuric acid or аз 
chromic sulphate. Good commercial chromic acid, 
of 98 per cent., with 2 per cent. or 3 per cent. of 
sulphuric acid, has been found suitable in the Bureau 
and in engraving works. Chromium chromate or 
carbonate are not recommended; the former is apt 
to yield a troublesome colloid. The СгО, being 
depleted during the electrolysis, has to be replenished. 
This might be done by using anodes of chromium, but 
that they give colloidal chromium solutions; anodes 
of iron are subject to the same and other objections, 
and insoluble anodes of lead have proved most satis- 
factory. The anode surface should be large. The 
acid baths may corrode the cathodes of steel, iron, 
nickel, copper, brass, &c., which are to be protected 
by an electrolytic coating of chromium. In order 
to prevent this corrosion, the plating circuit should 
be closed by the introduction of the cathode into 
the bath, and not before, and the cathode, t.e., the 
work, should, if necessary, receive an initial deposit of 
copper. Protective films of cadmium, which E. A. 
Ollard recommends for the chromium deposition on 
steel, are not mentioned. For the usual bath, соп- 
taining 250 grammes of CrO, and 2-5 grammes of 
sulphuric acid per litre, electrolysed at about 50 deg. C., 
the average current density recommended is 16 amperes 
и: square decimetre (149 amperes рег square foot) 

or steel and nickel, and 25 amperes for copper or 


plates are for ship, bridge and tank qualities, 


brass. Тһе best density and bath temperature for 
bright deposits will have to be determined by experi- 
ment, low chromium concentration and high tem- 
perature being, on the whole, advisable. When the 
objects to be plated are of irregular shape, the work 
and racks should be arranged for ensuring, as far as 
possible, uniform current density all over the work 
surface. Тһе bath tanks are made of stoneware 
or iron, and are provided with water jackets for 
uniform heating of the electrolyte. Chromium plating 
should not be more expensive than nickel plating. 


FIRE AND SALVAGE Волт гов RaANGOON.—Mesara 
Merryweather and Sons, Limited, Greenwich, are build. 
ing а powerful twin-screw fire and salvage boat to the 
order of the Municipality of Rangoon. She will be 
75 ft. in length, and will be fitted with two internal- 
combustion engines, each capable of developing 200 b.h 
which have been designed for а speed of about 10% ноја. 
Two fire and salvage pumps of the latest Merryweather 
turbine type will be fitted, each of which will have а 
capacity of 1,250 gallons per minute for fire duty and 
2,000 gallons per minute for salvage duty. The vessel 
will be equipped with a double-swivelling monitor to 
throw a jet of ӛ іп, diameter, and а portable monitor 


for use on land, as well аз 1 it 
; а marine searchlight of 20-i 
diameter. p ue 


* Chromium may be deposited with the valencies 6 
and 3; possibly al~o 2, 


а and those for steel 
prices are for East Coast hematite and Cleveland iron, both of No. 


bottle, the contents of which vary from 70 lb. to 80 lb. The pri 
other cases the prices are per ton. Each vertical line in the diagra 
lines represent 11. each, except in the case of the diagram relating 


NoTE.—In the diagrams, the figures plotted for ti А А 
the London Metal Exchange for e eien T and ни тој JV cloning сляп quotations ol 


lead are for English metal, whilst those for spelter are f irgi 
for steel plates and rails, and also for пета не. and Ci relnad рр 


metal, respectively. The prices shown for 
in metal. Middlesbrough prices are plotted 
pig-iron. The prices given in the case of steel 
rails are for heavy sections. The pig-iron 
1 quality. The price of quicksilver is per 
ce of tin-plates is per standard box, but in 
m represents a market-day, and the horizontal 
to tin-plates, in which they represent 14. each, 


MOTOR CYCLES IN PALESTINE.—As appears to be the 
case in the majority of districts for which reliable 
statistics are obtainable, English manufacturers of motor 
cycles are predominant in the list of machines registered 
in Palestine on December 31, 1927, according to a report 
from the Director of the Department of Customs, Excise 
and Trade at Jerusalem. Тһе number of Triumph 
machines easily heads tho list, with а total of 129. 
Peugeot, the well-known French firm, comes next with a 
total of 27, Indian machines are third with а total of 19. 
and B. S. A. fourth, with a total of 18. The total number 
of registered machines was 256, out of which well-known 
English firms supplied 167. 


Ковелом Buyers’ Drrectory.-——The British Engineers 
Association, 32, Victoria-street, London, S. M. I. has 
recently undertaken the publication of a ''Foreim 
Buyers’ Directory of British Engineering and Allied 
Industries," in four languages, English, French, German 
and Spanish. The directory will embrace iron and steel. 
non-ferrous metals, shipbuilding, engineering, and 
engineering supplies and accessories, and will be divided 
into four sections, namely: alphabetical list of firms 
and companies; index to classification of engineering 
products, in each of the four languages; classification 
of engineering and allied products, іп the four language? 
and page announcements. Engineering firms are ape 
to assist the Association in the work of compiling the 
volume, and full particulars may be obtained from the 
secretary at the address given above. 
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NEW PLANT ОЕ THE APPLEBY КОМ 

COMPANY, LIMITED.* 

By А. Своокк and T. Тномзом. 
· Tux works of the Appleby Iron Company are 
situated near Scunthorpe, in North Lincolnshire. 
The selection of the site was due to the presence of 
the bed of ironstone known as the Frodingham bed, 
a deposit which was known and worked in the time 
of the Roman occupation of Britain, as is shown by 
traces | of their smelting operations. Blast-furnaces, 
however, were not built until about 1860. The 
Frodingham bed is situated in the upper part of the 
lower Lias, and dips to the east. Fig. 14 shows the 
area known to be workable. At present only outcrop 
stone is worked, and the deepest cover removed is 
about 50 ft. Fig. 1в is а section through the ore 
field. Towards the east, where the Frodingham bed 
is under deep cover, there exist two other ironstone 


beds, which are, however, too үрсе in iron to ђе work- 
able. The relative positions of the three beds are the 
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Cleveland Main seam, 155 ft. from surface, 7 ft. 9 in. 
thick, containing iron 5-6 per cent. and insolublee 
47:2 per cent.; the Pecten bed, 236 ft. from surface, 
2 ft. 10 in. thick, containing iron 15:9 per cent. and 
insolubles 13 per cent.; the Frodingham bed, 337 ft. 
from the surface, 10 to 20 ft. thick, containing iron 
24 рег cent. and insolubles 11-7 per cent. 
The Appleby Iron Company, Limited, formed in 
1874, blew in their first furnace about 1877, and 
carried on the manufacture of pig iron until 1910, 
when the plant was closed down. At that time it 
consisted of four blast furnacee, one 62 ft., one 65 ft., 
and two 75 ft. high. In 1912, this plant was acquired 
y the Frodingham Iron and Steel Company, Limited, 
Which had for many years carried on successfully the 
manufacture of steel sections. It waa desired to extend 
Operations to include the manufacture of steel plates, 
in the belief that the sale of these two products would 
thereby be mutually promoted. Preparations were 
made for additions to the blast-furnace plant and for 
+ steclworks in 1914, but it was not until 1917 
4 t Ше work was actually put in hand. Unfor- 
1 the shortage of men and materials at that 
Nr was во great that the works were not completed 
155 the trade slump in 1921. Operations then had 
Th suspended and were not resumed till 1926. 
| е first of the new blast-furnaces was blown in duri 
зпоагу, 1927, and at the same time the first secl 
was рани the е slabs and plates rolled. 
rnaces.— Ihe arrangement of the blast- 
furnace Plant is shown in Fig. 2. Four blast-furnaces 
9 7 0 taken over from the original Appleby Company, 
8 тен equipment of stoves, calcining kilns, blow- 
» «с. ese furnaces are hand-c ed. 
Two blast-furnaces of modern design, Nos. 5 and 6, 


Paper read before the 1 i 
ron and Steel Institute, 
London, on Thursday, May 3, 1928. Abridged. | 


current supply fed through a motor generator. Тһе 
stove equipment for the two furnaces consists of six 
stoves, each 20 ft. in diameter by 100 ft. in height, 


of the two-pass Cowper type. 


downcomers into a 
then passed through a gas cleaner of the steel mattress 
type, consisting of five units, capable of rough cleaning 
60,000 cub. ft. of gas per minute. The gas from this 
plant is used at the stoves and boilers. The cooling 
water for the furnaces is supplied from an overhead 
ferro-concrete tank of 75,000 gallons capacity, which 
also supplies the cooling water for the old furnaces. 


from the mines and tipped into a hopper which feeds 
through a grizzly conveyor into a large го screen, 
which in turn feeds into a jaw crusher. A belt con- 
veyor collects the stone from the grizzly, screen, and | po 
crusher, and delivers into aroll crusher. А second belt 
conveyor collects the broken stone again, and delivers 
into а rotary screen, where it is graded into three sizes. 
The capacity of the plant is from 200 to 250 tons per 


hour. 


blowing engines, each capable of blowing 18,000 cub. ft. 
per minute at 10 lb. pressure, and two steam turbo- 
blowers, each capable of blowing 28,000 cub. ft. per 
minute at 12% lb. These, with their necessary Lanca- 
shire boilers, are situated together, and may be termed 
the old plant, although the turbo-blowers have been 
installed since 1915. The gas-driven blowing plant 

consists of two gas engines, each capable of blowing | stockyard bay, charging bay, and casting bay, each 
28,000 cub. ft. per min. at 12} Ib. pressure, and two gas 
engines, each capable of blowing 40,000 cub. ft. per 


minute at 13$ lb. pressure. 
. Power Plant.—In the same house is placed the 
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were added. These are 80 ft. high, and the charging 
gear is of the inclined hoist and bucket type, as shown 
in Fig. 3. They have ten 6-in. hearth tuyeres and five 
4-in. tuyeres, four rows of copper coolers, a steel 
bosh jacket which is yed with water, and 10 rows 
of cast-iron stack cookie which are shown in Fig. 4. 
Three transfer cars, each carrying two buckete, run. 
in & straight line under ore bins, coke bins, and calcin- 
ing kilns. 'The ironstone from the crushing plant is 
dumped from wagons on the top of the ore bins and 
kilns, the wagons being pushed on to the bins by а 
locomotive up a long inclined embankment. The coke 
bins are built into the sides of the ore bins, but the coke 
is dumped from а lower level than the ore. Large 
screens are provided at each bin; the screenings are 
collected by belt conveyor and passed on to an elevator, 
which delivers them through grading screens into 
wagons. All the bins and kilns are fitted with gates 


operated by the transfer car driver. 


wer t, supplying the electrical requirements of 
th the Vies а and the steel works. Тһе 
installation comprises five gas engines, each coupled 
to a 1,500 kv.-a. alternatorrunning at 100r.p.m., and 
опе 3,750 kv.-a. turbo-alternator. Тһе steam turbine 
is suppled with superheated steam at 150 Ib. per square 
inch preasure from water-tube and Lancashire boilers, 
all fired by blast-furnace gas. Тһе clean gas for the 
gas engines is supplied by a cleaning plant of the Hal- 
berg-Beth type. This has four units, each capable of 
cleaning 1} million cub. ft. of gas per hour. The 
auxiliary plant for the gas engines, consisting of air 
compressors and receivers for starting, and the circulat- 
ing pumps for cooling, is placed on the basement floor 
level on one side of the engine house, and is easy of 
access from the main engine-house floor. The cooling 
water circulates in a closed system, the water being 
first forced by centrifugal pumps through the jackets 
вод pistons of the фа engines, then pumped over а 
The hoisting mechanism is operated by а дігесі- | cooling tower and thence through filters back to the 
current motor taking current from an alternating- | centrifugal pumpe. 
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The current generated by the power plant is alter- 
nating three-phase, 50 periods, 6,600 volts, and the gas 
engines are designed to run in parallel with each other 
and with the steam turbo set. The alternator rotors 
are keyed to the crankshaft alongside the flywheels, 
a flange on the boss of the motor being brought against 
and bolted to a flange on the boss of the flywheel. The 
weight of the flywheel on each engine is 56 tons. The 
switch house is built on one side of the power house, 
the main switches being of the remote control type 
operated electrically by low tension, direct-current 
supplied from а battery charged from an exciter set. 
А certain amount of the current generated is here 
reduced by static transformers to 440 volts, and forms 
the main supply for the blast-furnace plant. Тһе re- 
mainder is transmitted at the voltage generated to the 
steelworks at a distance of upwards of а mile from the 
wer station. А part of the blast-furnace gas cleaned 
in the Halberg-Beth cleaning plant is passed through 
boosting fans and transmitted through ап overhead 
steel tube 4 ft. in diameter and about 1,800 yards long 
to the steelworks. This steel tube is used as Ше sup- 
port for the insulated electric cables between the 
power house and the steelworks. 

Open-Hearth Plant.—The open-hearth plant, a plan 
of which is shown in Fig. 6, consists of one mixer of 
500 tons capacity, and four tilting furnaces, three of 
250 tons and one of 300 tons capacity. These are in 
one line, the mixer being placed between two pairs of 
furnaces. The building, & cross-section of which is 
shown in Fig. 7, consists of three bays—namely, 


The gas is taken from the top of each furnace by two 
plain dust.catcher. It is 


In the ore crushing plant, the ironstone is brought 


Blowing Plant.—This consists of two vertical steam 


being 60 ft. between crane rails. Тһе stockyard, which 
is completely covered in, has two 20-ton overhead 
box lifting and magnet cranes. The charger boxes 
are handled in special containers, each holding] five 
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boxes. Тһе boxes, having been filled on Ше floor. 
are lifted on to an extension of the furnace platform 
projecting into the stockyard. Тһе furnaces аге 
served by two 4-ton low-ground revolving type open- 
hearth chargers. 

The hot metal is charged into the mixer in the casting 
bay, and is tapped in the charging bay, the metal being 


Slabbing M:ll.—The slabbing mill is an electrically 
driven reversing mill, with rolls 42 in. in diameter 
and 9 ft. 6 in. long. The mill is driven through 
machine-cut helical pinions and spindles having 
universal coupling boxes, by a motor capable of exerting 
a torque of 20,000,000 in.-Ib. up to 48 r.p.m., and with 
& rating of 15,200 h.p. from 48 r.p.m. to 100 r.p.m. 


Fig. 5. 
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distributed to the furnaces by two 50-боп hot metal 


cranes. 
Fig. 8. 
charging side, the slag ladles being run into position 
from the casting bay side under and at right anglies to 
the furnaces, there being two tracks to each furnace, | 
Two 100-ton and one 125-ton casting cranes are рго- | 
vided. The ingots are cast from the ladles in moulds 


A section through the mixer is shown in 


The slag is taken from the furnaces on the | 


set on cars, which run on a standard gauge line longi- | 


tudinally through the building. 'The furnaces are 


fired by producer-gas generated by a battery of Kerpely | 


revolving-grate producers, fitted with automatic 
feeders and levellers and separately blown by turbo- 


blowers. They are fed by a grab crane from a central | 


coal bunker. The chimney flues from the furnaces 
are carried under the stockyard to the brick-built 
chimneys, which are 7 ft. in diameter at the top and 
180 ft. high, and are placed outside the stockyard 
building. At each furnace a waste-heat tubular boiler 
is installed, each with a heating surface of 8,320 sq. ft. 
and fitted with an induced draught fan and super- 
heaters. 

At the end of the open-hearth building is located a 
plant for grinding the burnt dolomite and other minerals 
for fettling and repairing the furnaces, The cooling 
water for the furnace chills is supplied from a ferro- 


concrete overhead tank of 75,000 gallons capacity fed | 


by two centrifugal pumps. Тһе return water is 
g p 

pumped over a wooden cooling tower attached to a large 

reservoir of 750,000 gallons capacity. Adjacent to 


this reservoir is а smaller reservoir filled from a water- | 
softening plant, the soft water being used to feed the 


waste-heat boilers. 

Basic Slag Plant.—A basic slag grinding plant of 
modern design is in course of construction. This plant 
is designed to reduce labour to a minimum, and it has a 
capacity of 100,000 tons per annum. 

Rolling Mills.—The rolling mills, a plan of which is 
shown in Fig. 9, consist of a slabbing mill, a 10-ft. 
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overhead crane. Тһе slab shear bay is served by a 
20-ton overhead crane which loads up the crop ends 
and stocks slabs. 

Рае Mills.—The run-out rack from the slab shears 
іп continued through into the reheating furnace bay. 
There are four reheating furnaces of the vertical soaking 
pit type, with sliding roof doors. Three of these fur- 
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plate mill, and a 7-ft. plate mill. The ingots on cars А separate hydraulic accumulator is provided in a 
are shunted by a locomotive into a building where | closed circuit with the balancing cylinders. АП the 
they are stripped by an electrical overhead crane. | motions of the manipulators on each side of the mill 


The stripped ingots on the cars are pushed through 
into the soaking pit bay. Іп this bay are three gas- 
fired soakers, each having an ingot capacity of 100 tons, 
and three Gjers soaking pits without heating, each 
having an ingot capacity of 160 tons. Тһе ingots are 
charged by two overhead cranes, each capable of hand- 
ling ingots up to 20 tons in weight. "These cranes also 
dew the soakers and deposit the ingot direct on to the 
slabbing-mill rack, which is extended into the soaking 
pit bay. 


rolls are electrical. The slab shears are capable of 
shearing up to 54 in. by 18 in., and are operated by a 
steam hydraulic intensifier, the steam being taken 
from the waste-heat boilers at the open-hearth furnaces. 
Beyond the slab shears, hydraulic pushers are installed 
for dealing with crop ends and also slabe to be stocked. 
The scale from the mill is washed by water down an 
inclined duct into a large catch pit and afterwards 
loaded up by a grab suspended from a 5-ton overhead 
crane. The slabbing-mill bay is served by a 60-ton 


Weighbridge. 


naces аге built to take slabs up to 8 ft. long, and deed 
made to take slabs up to 12 ft. long. They are r 
by two overhead chargers, one of 15 tons and one н 
5 tons capacity. Leading from the reheating be 
bay are three bays, the first two of which icem 
10-ft. plate mill and the third the 7-ft. plate Uni 
The 10-ft. mill receiving rack extende into the rehest i 
furn&ce bay, and receives the slabs direct from the 
charger. A rope-driven chariot receives slabs арт ee 
charger and conveys them to the receiving rack 0 
7-ft. mill. | ft rolls 
The 10-ft. plate mill has two stends with 80 а 
49 in. in diameter and 12 ft. long, and hard rolls 451. 
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in diameter by 10 ft. long. The rolls are driven by а 
к 85 which ^ duplicate of the slabbing- 
mill motor. The top hard roll is driven from the 
bottom roll by light gearing апа а slipping clutch, 
ав shown in Fig. 10, to enable the top roll to be balanced 
by а hydraulic cylinder. А turnover gear for the slabe 
is provided between the two stands. On the front 
of the roughing stand a hydraulic slab turning stool 
is fitted. Both stands are provided with hydraulic 
centring arms on each side of the rolls. Тһе mill 
scale at this mill and also at the 7-ft. plate mill is dealt 
with in а similar manner to that at the slabbing mill. 
The finished plates are passed through а plate mangle 
on to,the receiving side of the cooling bank. Тһе 


through the cross-cut shears the plates pass along 
а rack on which are three throw-off tables, where 
the rectangular plates, being finished, are thrown 
off on to the floor to be sorted out, and loaded by 
magnet cranes. Plates to be cut to sketches pass 
over the above-mentioned rack and over а chain 
conveyor into a cross bay which is common to both 
mills. In this bay are two hydraulically-operated 
sketch shears surrounded with castors, and so arranged 
that plates from either mill can be easily brought to 
either shear. The bay is served by a 15-ton overhead 
crane with a magnet beam. 

The 7-ft. plate mill is a one-stand two-high reversing 
mill with rolls 32 in. in diameter and 7 ft. long. The 


annealing furnace to take plates 50 ft. by 6 ft. 6 in 
is in nl of construction. This will be heated by 
blast-furnace gas. A mangle for flattening thin plates 
when cold is also under construction. 

Electric Power Sub-station.—The driving motors of 
the two plate mills are placed in the same portion 
of the centre bay of the mill bays. This portion 
is specially cl in, and forms the main electrical 
sub-station of the steelworks, besides housing the 
main mill motors. Here terminate the main cables 
from the power house. The sub-station also contains 
two motor-generator flywheel sets, three motor- 
converter sets, and two banks of static transformers. 
Each motor-generator flywheel set has one 3,000 


Fug. 7. CROSS-SECTION THROUGH OPEN-HEARTH PLANT 
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mangle has nine rolls, 18 in. in diameter by 12 ft. 6 in. 
long, and is of specially massive design. Тһе cooling 
bank is 115 ft. long and 95 ft. wide, and has two sets 
of chain conveyor type skids, each set being divided 
into three sections. Тһе skids are arranged so that 
АП the plates on one or more sections are moved 
towards the delivery rack at one operation. Inserted 
between these skids are two hydraulic turnover gears 
for plate inspection. Over the mill stands a 40-ton 
overhead crane is provided. From the cooling bank 
delivery rack the plates are passed on for shearing. 

The shearing equipment consists of two side-cutting 
electrically-operated and one cross-cutting hydrauli- 
cally-operated shears. In front of each side-cutting 

ears are two magnet plate-handling machines of 
ongina] design (Fig. 11) to manipulate the plate 
for shearing on a dead roller bed, which is a con- 
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tinuation of the cooling bank delivery rack. The | 
wide-cutting is done first, and the plates are then | | 
passed through the cross-cutting shears. After passing | both fitted with magnet beams and magnets. 
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| rolls are driven by а reversing motor, capable of | 


exerting a maximum torque of 14,000,000 in.-lb. up 
to 60 r.p.m., which has a maximum rating of 13,500 h.p. 
from 60 r.p.m. to 120 r.p.m. The slabs аге fed on 
to the receiving rack by chariot from the reheating 
furnace bay. On each side of the rolls are fitted | 
hydraulically-operated centring arms. The finished 
plate is passed through a plate mangle having nine 
rolls 14 in. in diameter by 7 ft. біп. long. The plates | 
are then passed over either of two sections of the 
cooling bank by ordinary rope-driven skids on to 
a parallel rack, then back over a third section of 
cooling bank on to the original rack, and so on to | 
the shears. Each section of cooling bank is 60 ft. 
long by 47 ft. wide. Built into the third section is 
a plate turnover gear. The shearing equipment is | 
similar to the 10-ft. mill, but with smaller and faster 
shears and also with faster plate-handling machines. 
This shearing bay is served by two overhead cranes, | 
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brake horse- power alternating- current motor and four 
direct current generators, each of 4,500 brake horse- 
power maximum rating, and one flywheel of 36 tons 
weight. Тһе alternating-current motors are fed at 
| the voltage generated, 6,600 volts, and the eight 
generators are coupled to the three mill motors in 
such a way as to take advantage of the energy of 
| both flywheel sets for any one of the mill motors. 
The three motor-converter sets are each of 750 kw. 
|capacity, and provide direct current at 220 volts 
for auxiliary mill and crane reversing motors. Тһе 
static transformers provide alternating current for 
| the continuous running motors throughout the steel- 
works plant. Тһе lighting system is entirely separate 
from the power system and operates at a voltage 
of 110. 

Hydraulic and General Water Supply.—The hydraulic 
pressure water required at the open-hearth plant 
| and at the mills is supplied by three centrifugal direct 
electrically-driven pumps, each capable of delivering 
600 gallons per minute at 750-lb. pressure when 
running at 2,960 r.p.m. Two hydraulic accumulators 
are provided. Тһе main water supply for the works 
is obtained from the river Ancholme, and à pumping 
station with centrifugal pumps is built there, being 
about 4] miles distant from the steelworks. The 
pumps are capable of supplying 1,500 gallons of 
water per minute. Ав the water is of а hard nature, 
a water-softening plant is installed to treat the boiler 


water. 


(To be continued.) 


LAUNCH of the S. S. BAHARISTAN,"— The steel screw 
cargo steamer Baharistan, built by Messrs. John Read. 
head and Sons, Limited, West Docks, South Shields, 
for Messrs. Frank C. Strick and Company, Limited, 
London, was successfully launched on Saturday, April 21. 
The vessel, designed for trading in the Far East, is of 
the two-deck type with poop, bridge and top-gallant 
forecastle ; she is designed to carry about 8,500 tons 
on а light draught, the principal dimensions being :— 
length overall 430 ft., breadth 54 ft. 3 in., and depth 
30 ft. 1 м. Sheis equipped with 13 double steam winches 
and steel derricks for the rapid handling of the cargo, 
in addition to which there is à 30-ton interchangeable 
heavy steel derrick. Water ballast is carried in the 
cellular double bottom all fore and aft, and also in the 
fore and aft peaks and dip tank. "The double bottom is 
also adapted for oil fuel, and No. 3 'tween decks is speci- 
ally constructed for the carriage of benzol. The main 
machinery, also constructed by the builders, consists of a 
triple expansion engine, having cylinders 28 in., 46 in., 
and 77 in. diameter with à stroke of 48 1n. ; steam 13 


| я - : 5 
Ап supplied by three boilers at à pressure of 200 lb. за. 1n. 
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Fig. 9. ROLLING MILLS. 
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1. Stripper Building. 10. Reheating Furnaces. 19. Conveyor. 28. Throw-off Tables and Weigh Scale. 
2. Soaking Pits. ll. 10.ft. Plate Mill. 20. Substation. 29. Conveyor. 
3. Gjers Риа. 12. Scale Pit. 21. Slab Chariot. 30. Cold Mangle. | na 
4. Slabbing Mill. 13. Mangle. 22. 7-ft. Plate Mill. 31. Sketch Plate-shearing Building. 
5. Slab Shears. 14. Cooling Bank. 23. Scale Pit. 32. Sketch Plate Shears. 
6. Scale Pit. 15. Roll Grinding Machine. 24. Mangle. 33. Castor Beds. 
1. Hydraulic Pumps. 16. Hydreulio Accumulator. 25. Annealing Furnace. 34. Engineer's Office. 
8. Fitting апа Blacksmith's Shop. 17. Plate Shearing Equipment. 26. Cooling Bank. 35. General Stores. 
9. Electrician's Shop. 18. Throw-off Table да: Weigh Scale. 27. Plate-shearing Equipment. 36. Circulating Water Plant. 
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THE EFFECT OF SILICON ON 
TUNGSTEN MAGNET STEEL.* 


By J. Swan, M.Met. 
CONSIDERABLE ргошшепсе| has been given recently 


to what Evershed termed the magnetic “ spoiling ” of 
tungsten magnet steel. He concluded that the normal 
carbide was decomposed on annealing at temperatures 
between 800 deg. and 1,200 deg. C., and that the steel 
could be restored to ita original state by heating to 
&bout 1,250 deg. C. for a few minutes ; no metallographic 
evidence indicating the nature of the carbide change 
was, however, presented. Hultgren showed that а 
carbide corresponding to the formula WC was formed 
in steels of certain compositions when they were 
annealed at suitable temperatures, that this carbide 
was extremely hard, and that it formed crystals of 
geometrical тшше which appeared in section as 
rectangles and triangles. 

Preliminary | Experiments.—Annealings were con- 
ducted on magnet steels of the compositions indicated 
in Table I, and the results confirmed those of Evershed, 
showing that the greatest rate of loss of coercive force 
occurred at 950 deg. to 1,000 deg. C., and, further, that 
this loss was due to the separation of & carbide from 
solid solution having physical characteristics identical 
to those of tungsten carbide, WC. Тһе presence of а 
large amount of tungsten carbide іп а polished micro- 
section is indicated by the matt appearance of the 
surface. Prolonged soaking gives rise to а growth ог 
segregation of the carbide, which is shown in Figs. 4 
and 5. Steels of varying carbon and low chromium 
contents, W2, W3, MV and MA, were annealed for 
24 hours at 1,000 deg. C., and examined. With the 
exception of MA, which only showed a small amount, 
they all contained a considerable quantity of the carbide. 


* Paper read before the Iron and Steel Institute, 
London, on Thursday, May 3, 1928. Abridged. 

t Journal of the Institution of Electrical Engineers, 
vol. Ixiii, page 725 (1925). 
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TABLE I. Composition of Steels Tested. 


Саг- | Sili- | Man- | Sul- | Phos- | Tung- | Chro- |Nickel. 
don. con. |ganese. phur. phorus sten. mium. 
Mark. Per | Per | Per Per | Per | Per | Per | Per 
eene: Cent. | Cent. | Cent. | Cent. | Cent. | Cent. | Cent. 
| ! 
а .. 0-85] 0-14 | 0-18 | 0-021| 0-017| 5-62 |o NU 
B 0-76| 0:14 | 0-18 | 0-023| 0-018| 5-48 | 0-53 „ 
23 . 0:60) 0-12 | 0-04 | 0-015) 0-023| 5-86 | 0:41 ' „ 
20 .. 0:78 0-18 | 0-06 | 0-015) 0-023| 5-51 | 0:44 „ 
25 .. 0-14 0-18 | 0-07 | 0-018) 0-021| 5-58 | 0:48; 
VA ..| 0-74 0-25 | 0-09 | 0-027 0-022, 6-25 0-60 „ 
V81..' 0-80, 0-51 | 0-33 | 0-025. 0-020| 6-98 | 0-54 | „ 
V82.. 0-83, 1-05 | 0-34 | 0-025| 0-020| 6-85 | 0-79 0-0 
же . 0-60 0-16 | 0-27 | 0-044, 0-023| 5-01 | 0-09 Nil 
WS. . 0.64 0-18 | 0-84 | 0-061| 0-022| 6-06 | 0:10, 
MV 0:67 0:12 | 0:31 | — | — 16:97 0-08 „ 
MA .. 95% 0.09 | 0:30 | — | — |6-21|0-05 0:01 


| 


It is evident, therefore, that less than | per cent. of 
chromium has comparatively little effect on the 
formation of the carbide. 

The Effect of Silicon on Ще Formation of Tungsten 
Carbide.—During the course of experiments on a steel 
made for standard test purposes, it was discovered that 
annealing for & long period did not result in the appear- 
ance of tungsten carbide in the steel. The analysis 
of this steel VÀ is given in Table I. It will be seen 
that the only ктар я variable from the preceding 
analyses likely to prevent or retard segregation of 
tungsten carbide is silicon, the percentage of that 
element being nearly doubled—0-25 рег cent. as 
compared with 0-13 per cent. Тһе increase does not 
seem very much, but it is apparently quite sufficient 
to retard to а very considerable degree the segregation 
of tungsten carbide, as shown by microscopic examina- 
tion. That retarded segregation, and not ап absence 
of tungsten carbide, was produced was proved by the 
magnetic teste, which showed a loss in coercive force 
due to annealing. 

Annealing for five hoursat 1,020 deg. and 1,080 deg. C. 
has reduced the coercive force from 62 to 54 and 57-5, 
respectively, while the same treatment at 1,130 deg. 
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and 1,180 deg. C. resulted in an increase to 65-5 and 
67, respeotively. It is quite clear, therefore, that 
0-25 per cent. of silicon does not stop the formation of 


tungsten carbide ; it only retards its tion to a 
very considerable degree. The highest coercive force 
given by this steel when water-quenched is obtained 
by means of a preliminary high-temperature treatment, 
but such a treatment does not necessarily appear to 
give quite the highest BHmex. The high-temperature 
treatment provides a means of та тар d зе 
combining the free tungsten carbide. ual ( 
even а higher coercive force can be obtained by oil. 
quenching, but the remanence is in general about 
1,000 units lower, with a resulting lower BHs 
value. Oil-quenching is, however, often very useful 
where cracking or distortion is liable to occur. 
Samples of this steel were annealed for 30 hours and 
60 hours at 1,000 deg. C., but micro-examination 
revealed no definite indications of tungsten carbide 
segregation. The effect of higher silicon contente was 
next investigated, to discover whether, in addition к 
the retardation of the carbide segregation, the act 
metastable condition of the carbides could be preserved, 
во 88 to eliminate the small amount of “ spoiling 
which occurs during the manufacture of tungsten 
magnet steel. Two further steels, УБ! and bce 
were made with approximately 0-5 per cent. 80 
1 per cent. of silicon respectively. Their full analyses 
are given in Table I, and in some respects it із unior- 
tunate that the carbon and tungsten contents were 
higher than required. Е 
Table ПІ gives the magnetic test results obtained 
from the 0-5 per cent. silicon steel with varying fot 
treatment. Тһе test bars were, 88 was Ше 7 
all three steels, 0-375 in. in diameter by 8 іп. 100% 
and were machined from 3-in. rolled ber. Sosking 
treatments were given to the test-bers before me 
to the required diameter, so that decarbonisstion and 
eliminated. The water -quenched bars were к 
after hardening ав in the = of ще steel Hee АР 
grinding, if carefully carried out, does по 
etu test не The bars were tested by the 
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with usual silicon contents, 0-13 per cent. and below, 


ballistic yoke method, and the values of the magnetising 
force H were directly measured by means of a differen- 
tial search ooi] calibrated іп a standard solenoid. 
Tests VS10 to VS15 were made on а second bar rolled 
at the same time as the first bar. The results df the 
soaking treatments show that spoiling * still occurs 
on annealing at suitable bag inim Although the 
BH. rt values are equal to those obtained from steel 
VA, the remanence figures sre not quite as high. 
Table IV gives the magnetic resulte obtained from the 
third steel in the series, containing 1 per cent. of 


gilicon. 

It will be noted that there is still a loss іп coercive 
foroe due to soaking at 1,000 deg. C., although it is 
not so large as in the case of steel VSI, the decreases 
being 64 -5 to 60 and 67 to 59 respectively. Magnetically 
steels VA and VS1 are equally good, but it is quite 
likely that if the latter had had the lower carbon and 
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Fie. 9. STEEL ҮЗІ, ANNEALED FOB 
30 Hours AT 1,000 реа. C. х 250. 


Micro-examination of the Silicon Steels.—Figs. 9 


and 10 are micrographs of steel VS1 after 


for 30 hours at 1,000 deg. C., and of steel MV after 
ing for 20 hours at the same temperature. The 
because of its 


equally high tungsten content, but the fact that it 
contains practically no chromium makes little, if 
any, difference to the segregation that has occurred, 
while incidentally it has a lower carbon content than 
the former steel. If resolved under a higher power, 
the dark areas in Fig. 10 are seen to consist entirely 
of collections of tungsten carbide nodules. Fig. 9 also 
shows small dark areas, which to some extent are 
associated with a type of non-metallic inclusion. 
Most of them contain а nodule or crystal of tungsten 
carbide, some of them a collection of small nodules 
of the carbide. The amount of free, visible, tungsten 
carbide in this steel VS1 is much less than in steel MV. 


annealing 
latter steel is included for comparison, 


Ес. 5. STEEL С, ANNEALED FOR 24 
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Ета. 10. STEEL MV, ANNEALED КОВ 
20 Hours ат 1,000 DEG. C. x 250. 


Norx.— TRR FIGURES HAVE BEEN REDUCED TO TWO-THIRDS LINEAR IN REPRODUCTION. 


TaBLE III.—Steel VS1. Magnetic Tests after Heat 


Treatment. 

Test 

No. Heat Treatment. | Brem. | He, | BH max. 
МЕ 4 | Water-quenched from 785 deg. C. 10,850 | 62 | 384,000 
МИ » „ 805 Фев. C. 11,100 | 68 | 366,000 
T " „ 825 дед. C. 10,700 | 64 | 380,000 
M 7| Oil-quenched from 915 deg. С. 9,100 | 69 | 316,800 
va 8 Р „ 930 дев. С. 9,100 | 70 | 303,600 
8 945 deg. C. 9,300 | 68 | 303,600 


9 ДА oo 
Heated for 5 hours at 1,000 
deg. C., normalised at 750 | 
deg. C., water-quenched from 
790 deg. C. 


Heated for 5 hours at 1,000 
deg. C., normalised at 750 
deg. C., water-quenched from 
825 deg. C. M 10,200 | 59 


Heated for 5 hours at 1,100 
deg. C., normalised at 750 | 
ре ae „ from 

eg. C. Ки ре 

Heated for 5 hours at 1,100 

deg. C., normalised at 750 | 

чер. C., water-quenched from 

825 deg. C. 10,250 69 | 343,000 


V813| Water-quenched from 790 deg. С. 10,900 67 364,800 


НЕЕ а 8 


tungsten contents of the former it would have given 

even better results. Steel VS2 gives inferior resulte 

compared with the first two, due in part to the higher 

silicon, but the high carbon, tungsten, and chromium 

Contents may also have had some effect in the same 

of ction; consequently the effect of the 1-0 per cent. 
silicon may have been somewhat masked. 


11,000 | 50 | 304,000 


| 
7815 10,500 58 | 322,000 


TABLE IV.—Steel VS2. 


Treatment. 
Nt Heat Treatment. | Rem. H. BH max. 
| | 
RA. Water-quenched from 805 deg. С 10,500 52-0, 241,000 
Е к m 25 deg. с 10,550 |58-0 330,000 
R5.. » н 845 deg. ©) 10,200 61-5 815,000 
R6.. f ТА 865 deg. C 9,700 64-5. 309,000 
R7 | Oll-quenched from 915 deg. С. 8,600 |67-0, 268,000 
Е. > » 985 deg. С. 8,400 (66-0. 250,000 
R 955 deg. C. 8,450 68-0 60,000 
R2 


C., normalised at 750 deg. C., 


9 И ee »9 
.| Heated for 5 hours at 1,000 deg. | 
| water-quenched from 865 deg. | 


R3 


es 


‚ Hested for 5 hours at 1,100 deg. | 
| | 
| 
| 


C., normalised at 750 deg. С., 


water-quenched from 865 deg. , | 
С. .. ee ee ee! 


Steel VS2, after annealing for 30 hours at 1,000 deg. C., 
shows a similar structure to VSI, but contains rather 


more visible tungsten carbide. It is considered that the 
visible tungsten carbide in steels VSI and VS2 is due to 
the high carbon and tungsten contents ; on the solidifi- 
cation of the steel it either separates as such, or is 
formed subsequently as a decomposition product from 
a complex carbide (Hultgren’s Z2 carbide). 
Theoretical Considerations.—1t is not intended to 
consider at length the constitution of the tungsten 
steels dealt with in this paper, for which more evidence 
may be desirable, but some pointe may be briefly dis- 
cussed. . Considering first the tungsten magnet steels 


Magnetic Тема after Heat 


.0' 286,000 


| | 
9,750 |61-5 301,000 
! 1 


and carbon above 0:58 рег cent., the spoiling ” of 
such steels on annealing is due to the formation of 
tungsten carbide by the decomposition of either, or 
both, austenite and hyper-eutectoid carbide. The tung- 
sten carbide so formed is insoluble in austenite at 
ordinary hardening temperatures, and consequently 
the steel loses a certain amount of available carbon 
and tungsten. 

As far as the steels containing silicon are concerned, 
the most reasonable explanation of the great retarda- 
tion in the carbide segregation appears to be that the 
solubility of free tungsten carbide in the ferrite-silicon 
solid solution is reduced to a more or less negligible 
extent. Any carbide then produced by annealing is 
formed іп situ and does not segregate. Such an annealed 
steel will contain an emulsion of free tungsten carbide, 
which will not be visible under the microscope. If the 
tungsten is increased to about 7 per cent. with в corre- 
sponding rise in carbon from, say, 0 -74 to 0:80 per cent., 
а certain amount of tungsten carbide appears in isolated 
collections of nodules, and these nodules grow in size 
to some extent on annealing. Such a growth, however, 
can be attributed to further decomposition of the double 
carbide crystallised from the molten phase (Hultgren’s 
Z2 carbide). This carbidei s, of course, distinct from 
the hyper-eutectoid or cementite carbide. 

Heating and cooling curves taken on the steels in the 
normal and annealed states show the magnitude of the 
critical change point to be leas in the latter state, 
indicating that there is a smaller amount of soluble 
carbide. Another point of considerable interest is that 
the steels in the normal condition show under-cooling 
to the extent of 30 deg. C. at the Ar change, whereas 
samples previously annealed for 30 hours at 1,000 deg. 
C., only show 1 deg. or 2 deg. C. under-cooling. This 
suggests that in the annealed condition there is an 
abundance of carbide nuclei from which precipitation 
of carbide at the Ar change can commence. 

Conclusion.—When the fact was discovered that a 
relatively small amount of silicon retarded, or, as it 
was at first thought, stopped the formation of tungsten 
carbide, it was hoped that higher percentages would 
possibly eliminate the “ spoiling effect produced by 
reheating the steel for rolling or forging. This has not 
proved to be the case, so that it is still n for 
magnet steel manufacturers to use a maximum reheat- 
ing temperature for rolling of the order of 1,200 deg. C., 
if the utmost efficiency from tungsten steel is desired. 
It is true that 1 per cent. of silicon reduces the loss 
of coercive force on annealing or soaking by about a 
half, but this is offset by the inferior all-roun etic 
properties of the steel, although a steel with lower 
carbon, tungsten, and chromium contents than those 
of the author’s test-pieces would be expected to give 
а better result. The results of a few tests suggest that 
in the silicon steels the loss due to ageing is considerably 
less than in steels without an appreciable amount of 
that element. The effect of the silicon in retarding 
tungsten carbide segregation forms a basis for the 
explanation of the volume change on hardening 
tungsten die steel, which results in the progressive 
contraction of the bore of circular drawing dies on 
repeated quenching, a property so much desired by 
users. 


Мотов CYCLES IN NEW ZEALAND.—According to 
recent statistics, supplied by the New Zealand Motor 
Trade Association, Inc., showing the number of motor 
cycles, by makes and by districte, registered in New 

ealand on January 31, 1928, English manufacturers 
hold a creditable and encouraging position. Although 
the two favourite makes are American, $.e., Indian and 
Harley Davidson, with totals of 6,685 and 4,628 machines 
respectively, English firms have supplied 21,320 machines 
out of a or total of 33,580. The most popular 
English makes, with the number of machines sold, are 
given in the report as follows :—Douglas, 4,564 ; Triumph, 
3,781; В.8.А., 3,490; A.J.8., 1,772. 


CHEMICAL ENGINEERING AND CHEMICAL CATALOGUE. 
—Due to Из ever-increasing circulation and interest, 
the steady growth of the Chemical Engineering and 
Chemical Catalogue has been maintained in the 1928 
edition, issued recently. А larger size page has been 
used, and a tab system of sectioning has been adopted 
in order to add to the ease of reference. The defi- 
nite purpose of the work is to provide a text-book 
of condensed information embracing the manufacture 
of all production processes necessarily carried out by 
men having chemical training, and in the development 
of which experimental and laboratory and research 
work are involved. With this object in view, the 
publishers have excluded artistic display, comparative 
claims of quality, &c., and have endeavoured to sub- 
stitute precise data, specifications and other information 
of real value. In addition to a comprehensive index, 
the sections, referred to above, consist of an illustrated 
chemical catalogue, an illustrated plant and machinery 
catalogue, an alphabetical list of trade names, an index 
to industrial applications, while the two final sections 
contain useful data and tables, and a list of books. The 
editor of this catalogue is Dr. D. M. Newitt, A. R. C. S., 
and it is pun amed by Mr. Leonard Hill, 173, Fleet-street, 
London, Е.С.4. The annual subscription is 108. 6d. 


REFUSE-COLLECTING CART WITH 


CONSTRUCTED 


REFUSE-COLLECTING CART WITH 
SCREW CONVEYOR. 


THE increasing size of our towns and the growing 
congestion of population within their boundaries 
make it essential for more апд more attention to be 
peid to the difficult problem of the maintenance of 
public health. Even during recent years great 
advances have been made in this respect, with the 
result that, speaking generally, conditions are better 
now than at any former time. An exception to this 
rule is to be found in the methods employed for the 
collection and disposal of house refuse and other 
similar waste material. In too many towns in this 
country these leave a great deal to be desired, and 
cannot be regarded with pride by anyone who wishes 
to see us holding the foremost place in sanitary science. 
Frequently, for instance, the refuse is carted in open 
vehicles, and even when the carts are provided with 
covers these have to be lifted every time a dustbin is 
emptied, and, further, the dustman has to mount a 
ladder to discharge his load. Again, there are no 
regulations prescribing that the dustbin itself must be 
covered when not in use. The result of these primitive 
conditions is ап unnecessarily unsanitary state of 
affairs, which is deleterious both to the health and 
comfort of the population. It is only fair to add, 
nevertheless, that this problem, the difficulty of which 
is likely to increase as time goes on, is being tackled 
in various ways, and it may assist towards its solution 
if we give some details of a refuse-collecting cart, 
which has recently been built for a number of sanitary 
authorities in Germany, by Messrs. Fried. Krupp 
A.-G., of Essen. 

A sectional elevation of this vehicle is given in 
Fig. 3, while Figs. 1 and 2 are illustrations of two slightly 


BY MESSRS. FRIED. 


different types, which allow a good idea of its general 
appearance and the method of employing it to be gained. 
The essential novelty about this vehicle is the inclined 
screw conveyor A, visible in Fig. 3, the lower end of which 
protrudes through the back of the container, which 
forms the main body. The greater part of this conveyor 
is covered by a light sheet housing, but its lower and 
upper portions are exposed, so that the rubbish can 
be fed in and delivered into the main container of the 
vehicle as described below. This conveyor is operated 
from the engine, which drives the vehicle, through two 
sets of bevel gearing and a dog clutch, as shown in 
Fig. 3 at С. the latter being automatically disengaged 
when the vehicle is tipped for trimming or for the 
purpose of emptying the contents. The conveyor runs 
in bearings at its upper and lower ends, and a certain 
flexibility is obtained by the use of an elbow joint 
at the upper end. Both it and the housing are of 
exceptionally rigid construction, so that resistant 
material, such as tins, cardboard boxes, scrap iron and 
broken crockery need not previously be sorted out 
before the refuse is tipped into the wagon. 

At its lower end the conveyor passes into a hopper, 
а section of which is shown in Fig. 4. This forms an 
extension of the main container, and is about 90 cm. 
(35:5 in.) above the roadway. This hopper is аг- 
ranged in two different ways, depending on whether 
ordinary dustbins or those of standard design are 
used. The arrangement in the former case is shown 
in Fig. 2. The mouth of the hopper is then completely 
covered by а curtain, so as to prevent the dis. 
persal of the contents of the bin. an arrangement 
which, it is stated, does not reduce the rate at which 
the latter can be emptied. When standard bins are in 
use, as shown in Fig. 1, the mouth of the hopper is 
closed by в lid in which there is a circulare opening 
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sufficiently large to fit tightly round the mouth of the 
bin. This ensures hygienic conditions, while the loading 
of the dust-cart, being effected from the rear end, 
enables the bins to be emptied, while the vehicle is 
slowly on the move, and does not expose the dustman 
to risks from, or interfere with, other traffic. 

The operation of the conveyor is controlled from the 
driver's seat, and when it is in action the hopper is 
quickly emptied and the rubbish conveyed to the 
front part of the container, where it gradually accumu- 
lates. When this becomes full the cart is tipped 80 
that the contents of tbe container slide down to the 
rear end and a space is thus cleared for the reception of 
further loads. The container is 3-8 m. long (12:87 ft.) 
by 2:2 m (7-2 ft.) wide, and has a capacity of 12 cub. m. 
(426 cub. ft.) It is built up of sheet iron on 
an angle frame. To fill it to its capacity tipping is 
necessary once or twice during в collecting round. 
depending on the character of the refuse being dealt 
with. In this way from 45 to 60cub. m. (1,300 to 1,800 
cub. ft.) of rubbish can be collected per working day, 
depending on local conditions. Тһе fuel consumption 
necessary for operating the conveyor is small, so that 
the overall efficiency is not greatly affected. 

Tipping at the dump is effected through the rear 
end of the container, which is provided with two 
doors hinged, во that they swing upwards and down- 
wards respectively. These doors can be retained in 
position by hooks. In this case, as well as when 
tipping is resorted to to distribute the contents, the 
container is raised by a screw jack which is driven 
from the engine through the gearing E, shown in Fig. 3. 
This is operated by an easily-accessible lever at the 
Side of the vehicle, and is automatically thrown out 
of action on reaching the end of ite travel. The 
maximum angle of tip is 65 deg., во that easy discharge 
is ensured, even when the contents have become 
compressed, while the operation is assisted by making 
the container wedge shaped. Two sprags аге 
to lift pos weight of the vehicle off the back axle 
springs, while tipping is taki lace. 

The chassis cniployed in d vehicle is 6:4 m. 
(21 ft.) long by 2-2 m. (7:2 ft.) wide, the wheelbase 
being 4-7 m. (16-4 ft.) and the gauge 1:65 m. (5.4 ft.). 
The diameter of the wheels over the rims is 770 mm. 
(30-3 in.), and cushion tyres are used, the thickness 
on the front wheels being 140 mm. (5j in.), and 00 
the rear wheels 170 mm. (6Ң in.) The turning radius 
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ів 6 m. (19-7 ft.. Тһе chassis itself is built up of pu 
] pressed-steel side members, and four cross. mem bers THE 15 TIGUE-RESISTING ымы 
| of the same material. The front axle is of chrome- IES OF MILD STEEL. 
nickel steel, with the steering arranged behind it. The Fatigue-Resisting Properties of 0-17 рег cent. 
; 100 5 engine has an output 55 h. p., the stroke being | Carbon Steel at Diſſerent Temperatures and at Different 
; mm. (6% in.), and the cylinder diameter 120 mm. Mean Tensile Stresses. 
: (43 in.). It is carried оп a three-point suspension, Ву H. J. TAPSELL, A. C. G. I. 


THERE is little published information relating to the 
fatigue - resisting properties of steel at high temperatures. 
Unwinf conducted some tests at a temperature of 
200 deg. C. and found that the hot bars stood varia - 
tions of stress rather better than the cold ones." Lea 
and Bugden,f and Moore and Jasper,$ have published 
the results of investigations on the fatigue limits at 


and is fitted with overhead valves. 

Magneto ignition is provided, and electric starting 
and ghting equipment are also fitted. Тһе radi- 
Mor, which is of the fin-tube type, is carried 
ыр rubber blocks, and cooling is assisted by the use 
of both а fan and a pump. Lubrication is on the 
5 circulation system, and the cardan joint сап 
| fed by pressing a button on the dashboard. 

single-plate dry clutch connects the engine to the 
BeAT box, the latter being combined in a single block 
а the crankcase. Four speeds are obtainable, the 
: още being effected by а centrally-mounted ball 
ха socket lever. Тһе drive from the gear box B is 
ши through а propeller shaft enclosed in а 

ust-proof torque tube and differential D. The driving 
gears are of the spiral-bevel type, and are of сазе- 

8 chrome-nickel steel. They гип in ball and’ 
Toller bearings. Two independent brakes are provided, 


reversed stresses (equal plus and minus stresses with 
out at the National Physical Laboratory || in connection 


made for the British Non-Ferrous Metals Research 
Association and the Engineering Co-ordinating Research 


Research. The results obtained by the above investi- 
gators are in agreement, and show that the fatigue 


* Paper read before the Iron and Steel Institute, 
London, on Thursday, May 3, 1928. icati 
from the National Physical Laboratory. Abridged. 

+ Testing of Materials (1910 edition), page 385. 

+ See ENGINEERING, Vol. схуш, pages 500, 532 (1924). 


ge S SURVEYogs’ INsTrITUTION.— The celebration of 
е diamond Jubilee of the Surveyors’ Institution will 
first ф ace іп London from June 13 to 15 next. On the 
15 ву, а garden party will be held at Hampton Court 
“ Sin е. „On the morning of June 14, a paper entitled 
8 Years of the * Institution ' will be read by the 
Londan The afternoon will be spent sightseeing 10 
eve on, and the Institution dinner will be held in the 
а ning at the Guildhall. Various excursions have been 
11. ged for June 15. Full particulars may be obtained 
m the Secretary, 12, Great George-street, S. W. I. 


$ 
Station, 1925, Bulletin No. 152. 
|| See ENGINEERING, vol. cxx, 


Research Special Reports, Nos. 1 and 2. 


STEEL. 


| temperatures. 


at high temperatures. 


high temperatures of some metals under conditions of 
zero mean stress), and similar tests have been carried 


with а series of tests on metals at high temperatures, | 


Board of the Department of Scientific and Industrial az 


limits for low-carbon steels are considerably higher in 


Communication 


See University of Illinois, Engineering Experiment 


pages 614, 648, 746. 
(1925). and vol. cxxi, page 512 (1926). Also Department 
of Scientific and Industrial Research, 1927. Engineering 
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the neighbourhood of 400 deg. C. than at air tempera- 
| ture. 


In the majority of machines and structures subjected 
to cycles of stress‘ the mean stresses of the cycles are 
usually not zero, but have tensile values. It 18, there- 
fore, important to have information concerning the 
effect on the fatigue limit of à variation of the mean 
stress in & tensile direction, and also to consider the 
practical application of the results obtained at different 
The results given by Lea and Bugden, : 
include an investigation, made on 0-14 per cent. carbon 
steel in а Haigh fatigue testing machine at 2,000 cycles 
per minute, of the effect of a variation of the mean stress 
The results indicate that the 
speed of reversal in fatigue tests at high temperatures 
has an important effect on the endurance in terms of 
cycles to fracture,” due to the simultaneous creeping 
which occurs at high temperatures when the superior 
limit of stress is high. They show that large ranges of 
stress at 400 deg. C. and 500 deg. C. are possible for 
107 cycles on a carbon steel, without failure resulting 
when the cycles occur at 2,000 per minute. Тһеу do 
not, however, indicate that the results obtained have 
limited application. 

[n order to estimate the practical fatigue limits for 
different temperatures it is necessary to correlate the 
results of tensile, creep, and fatigue tests at the specified. 
temperatures. Further work on the subject appeared 
to be desirable, and the tests given in this paper were 
undertaken with this object in view. 

Description of Tests.—The published work carried 
out at the National Physical Laboratory includes а 
series of fatigue tests under reversed stresses (equal 
plus and minus stresses with zero mean stress) on а 
0-17 per cent. carbon steel (normalised). Тһе further 
results given in this paper were obtained on the same 
steel. Тһе material was іп the form of 1 in. diameter 
rolled bars, and chemical analysis gave the following 


composition : 
Per cent. 
Carbon 0-174 
Silicon 0-130 
Sulphur 0-018 
Phosphorus 0-025 
0-685 


Manganese, 
Nickel ... 
Fatigue limits have been determined at three different 
mean tensile stresses at temperatures of 20 deg. C., 
100 deg. C., 200 deg. C., 300 deg. C., 400 deg. C., and 
500 deg. C. The work at the National Physical 
Laboratory, to which reference has already been made, 
included determinations of the ordinary tensile properties 
and the limiting creep stresses at various temperatures, 
and reference is made to these results in the discussion 
of the further results given in this paper. The fatigue 
tests were made in a Haigh alternating stress-testing 
machine running at about 2,400 cycles per minute, and, 
as 18 usual for thecase of reversed stresses at air tempera- 
ture, а basis of 107 alternations was adopted. This 
basis was used mainly as a means of comparison between 
the fatigue limits or the material at different mean 
stresses and temperatures, and it is shown later that 
endurances at 10* cycles do not indicate that, at all 
temperatures, safe ranges of stress have been applied. 
An electric furnace was used for heating the test- 
pieces, and the temperatures were measured by means 


0-061 


| of a platinum/platinum-rhodium thermocouple attached 


to a millivoltmeter. The tensile mean stresses were 
applied by means of the pull exerted by the calibrated 
springs which were fitted to the Haigh machine. The 
test-pieces were subjected to cycles of alternating direct 


stresses of the form M + <=, 


where M = mean stress of the cycle = max. + Tf min. 


R — range of stress == fmax. — fain. 


| fmax. and fmin. are the superior and inferior limits of 


stress respectively. 

Тће results of tests in which the mean stress was zero 
(M = 0, the first value of mean stress used) are repro- 
duced in the accompanying figures. The second value 
of the mean stress used was equal to one-half the limiting 
range of stress obtained for zero mean stress, i. e., 
1Ey-o, and the third value was equal or close to the 
zero mean stress range, i. e., Ку- In Figs. 1 to 3, the 
fatigue limite based on 107 cycles are plotted vertically 
ainst а base representing the mean stress. Informa- 
tion obtained from tensile and creep tests has been 
added to Table II and to the figures to show the 
relation between the factors concerned. Гір. 4 has 
been constructed from information deduced from Figs. 


|1 to 3. 


Discussion of Results.—In the discussion of the results 
obtained it is well to repeat that the fatigue limits 
given in the tables and curves are not necessarily 
the true fatigue limits, but are those limits of stress 
which the material will withstand for 107 alternations 
at 2,400 cycles per minute. Although all the tests 
were carried out at a rate of 2,400 cycles per minute, 
it seems evident that the rate at which alternations 
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of[stress are applied is of great importance, the endur- 
anoe of the steel at high temperatures being dependent 
on this rate. It has been found that at air temperature 


the rate of alternation has little, if any, effeot on the 


endurance of а mild steel to reversed stresses (mean 
stress = 0). Whether it has any effect at air tempera- 
ture on the endurance of such a steel subjected to 
ranges of stress having tensile mean values, it is not 
roe to say at present. If the limiting creep stress 
or the 0:17 per cent. carbon steel at air temperature 
is less than the ultimate strength, then for high mean 
stresses the rate of alternations may have an important 
effect, nro the mean stress in practice is rarely 


so high that the superior limit of the range approaches 
the ultimate strength of a material. 
It will be seen from the figures that large ranges of 


stress can be applied at all temperatures even at high 
40 


TESTS АТ 400° С. 


Tenevorv. 
Tension 


Stress Lunits-Tons рег Sg. I, 
Compression. · 
Stress Limits -Tons per Sg. In. 


TABLE II. Sum mary of Fatigue Tests Resulta. 


| Ordinary Tensile Test Resulta. 
— — ſ— Umiting 
Estimated | Cree 
Fatigue Limit, | МОНО | Үш | Лабе | stress. 
Tons per sq. in tionality Stress. Stress. Tons 
Tons Tons Той; рег sq. in. 
| per sq. in. per sq. in. | per sq. іп. | 
Air Temperature. 
044125) ' 
114 11:0} | 16:0 16-8 28-5 | — 
22 + 7 M 5 | 1 і 


сей 
11-0 + 11:0 and 22-0 + 7:5 tons рег square inch. 


Temperature, 100 degrees C. 
0 +12:3 
10-5 + 10. 
210 ＋ 8-0 
* The superior limit exceeded the yield stress. The actual 
ue limits based on the reduced areas were 10-95 + 10:95 and 
24-5 + 9:3, instead of 10:5 + 10-5 and 21-0 + 8-0 tons per 
square inch. 


18-2 


18-5 | 80-5 | — 


Temperature, 200 deg. C. 
0 d:12:8)1 
911-5 + 11.5 — 
*23-0 + 11.0 | 
© The yield stress was exceeded, and the actual fatigue limits 
based on the reduced areas were 12 + 12 and 24:65 + 11:75, 
instead of 11:5 + 11:5 and 23 + 11 tons per square inch. 


Temperature, 300 deg. C. 


13-5 | 17-1 | 87-6 


0 4 16 | 
15 + 15 | 8-65 | -- 34.3 | 26.0 
30 + 8 i і 
* The mean stress of 30 tons рег square inch exceeded the 
limiting creep stress of 26-0 tons per square inch, and considerable 
ejo on occurred in these tests, mainly during the first few 
hundred thousand cycles. 


Temperature, 400 deg. C. 
0 + 16-8 
18 + 18-0 | 
924 4 6:0 } 
9 Test- pieces subjected to a mean stress of 24 tons per square 
inch DEO with tensile (or creep) fractures. No sign of fatigue 
resent. 
t Creep test-plece at 22 tons per square inch (аПед in less than 
ays. 
Temperature, 500 deg. C. 
0 +11-7 | 
8-5-- 8-5 -- 
*14-0 + 6.0 | | 
* Test pieces subjected to a mean stress of 14 tons per square 


inch broke with tensile fractures. Тһе machine had to be 
continually adjusted to take up the extension due to creep. 


mean stresses, but it can safely be inferred that at the 
higher temperatures, where the creep stress is well below 
the ultimate strength, the 107 cycles of stress have been 


6:5 


= | 27.8 | nes 


5:0 19-4 


4 to 5 


Fig. 4 


с 
о 


carried out so rapidly that.failure by creep has some- 
times not had time to ensue. The superior limit of 
stress for alternations of stress applied at 2,400 oycles 
per minute can apparently exceed the ordinary ultimate 
strength value of all temperatures. The results show this 
for air temperature and for 300 deg. C. and above, and 
the figures for 100 дер. С. and 200 deg. С. indicate that 
there is not likely to be an exception for this tempera- 
ture range. This result is probably due, at the lower 
temperatures, to the strain-hardening produced. A 


tensile test carried out on one of the fatigue specimens, 
which had withstood 22 4 7-5 tons per square inch for 
11:12 х 106 cycles at air temperature, gave a result 
of 32-5 tons per square inch as the new ultimate 
strength, estimated on the original area, as compared 
with the original strength of 28.5 tons per square 
inch. 


со 
e © 


à 


e of Stress-Tons рег Sg. Bu. 


(58.0) 


It is stated in 
Table II that, at 
the high tempera- 
tures, tensile or 
creep failures some- 
times occurred 
without signs of 
fatigue. ero is 
Де doubt that 
failure would have 
occurred eventually 
in these cases had no range at all been applied, purely 
as а result of the mean stress applied. А failure, 
mainly by fatigue, took place at 300 deg. C. at а 
mean stress of 30 tons per square inch, but here again 
failure by creep would have occurred eventually 
no superimposed range been applied. 

If it be assumed that а 0-17 per cent. carbon steel 
will not be subjected to any range of stress at which 
appreciable permanent set occurs, then the superior 
stress limit must not exceed the yield point, if such 
exists. At temperatures above 250 deg. C., where 
there is no definite yield point, some other criterion 
of permanent set, such as limit of proportionality or 
proof stress, must be adopted. Under these circum- 
stances the ranges of stress possible will be usually 
well within the limits of safety. Considering the testa 
at air temperature, Fig. 1, the practical fatigue limits 
must be such that the yield stress is not exceeded. 
Where the mean stress equals the yield stress the prac- 
tical fatigu It follows that а line 


0 m 20 30 
Mean Stress-Tons рет Sq. in. 
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e limit is zero. 
CD (Fig. 1) can be drawn such that the tangent of 
the angle BCD = 2, and the area ABCDE so obtained 
includes all the practical fatigue limits which can be 
read off as the vertical intercepts of this area at any 
chosen mean stress. Since the fatigue limits for zero 
and small values of tensile mean stress are almost 
identical, the parts AB, DE, of the fi must be 
at nearly 45 deg. to the axis. It is possible, therefore, 
to construct an almost correct diagram of the practical 
fatigue limits of such a steel from a knowledge of the 
yield point and of the limits for reversed stresses. It 
will be seen from the figures that the practical fatigue 
limits remain almost unaltered up to at least 200 deg. C. 
Where the practical conditions are such that no 
permanent strain can be allowed to take effect, then 
the superior limit of stress must be kept below the 
elastic limit or limit of proportionality. To suit 
such cases the limit of proportionality should be 
substituted for the yield point in the above statement. 
At temperatures at which a real yield point does not 
exist, then, as stated previously, a suitable proof 
stress might be used to take the place of the yield 
stress, provided that the proof stress is not ter 
than the limiting creep stress. Unfortunate у, по 
measurements of proof stresses were made when the 
ordinary tensile teats were carried out on this steel. 
Above 200 deg. C. (perhaps below this temperature), 
while the practical fatigue limits may be determined 
by yield points or proof stresses, the safe rangea under 
conditions in which permanent set is allowable are 
apparently determined by the limiting creep stresses. 
These safe ranges are apparently included within the 
area ABCDE at 300 deg. С. (Fig. 2), and within the area 


a 


ABO at 400 deg. C. and 500 deg. C. (Fig. 3). This argu: 


ment assumes that if the superior limit of stress exoceds 
the limiting creep stress, then di су; will commence 
and persist until ture occurs. е life of the steel 
under these oonditions might be expected to be con. 
siderably greater than the life of the same steel when 
gubjected only to а steady stress of &mount equal to 
the 5 limit of fatigue stress. There is the 
possibility that the oreep stress may be raised by 
the cyclical changea occurring in a fatigue test. Under. 
stressing at air temperature under conditions of re. 
versed stresses is known to raise the fatigue strength 
of а low-carbon steel, but it has yet to be shown 
whether the creep limit can be raised by any such 
means. 

On reviewing the results obtained, the following 
conclusions may be drawn:—(1) At temperatures 


1 № 
AR 


Temperature, Пед. Cent. * 


above 300 дер. C. the fatigue limits, based on 10' 
alterations of stress, appear wholly dependent on the 
rate of alternations applied. (2) Safe ranges of 
stress can be applied at 2, 400 cycles per minute for 
107 cycles, in which the superior limit of stress is 
greater than the ultimate stress in tension. Such а 
range of stress, although safe, would not generally 
have practical application, owing to likely troubles 
arising from the yielding of the material. (3) At 
temperatures up to 200 deg. C., or 250 deg. C., the 
practical fatigue limits under different mean tensile 
stresses are dependent on the static limit of propor- 
tionality or yield point of the material for the tem- 
perature considered. (4) The practical fatigue limits 
do not alter appreciably for temperatures up to 200 deg. 
С. (5) Above a temperature of about 200 deg. C., 
(above which a true yield point is not discernible) 
the practical fatigue limits are dependent on a suitable 
proof stress, which takes the рас of the yield point, 
or on the limit of proportionality 


FRENCH AERONAUTICAL ExHrIBITION.—The eleventh 
French international aeronautical exhibition will be held 
at the Grand Palais, Avenue des Champs-Elysées, Paris, 
from June 29 to July 15 next. Various interesting 
aviation demonstrations will take place during the 
exhibition, at the several airporte situated in the suburbs 
of Paris. Full particulars regarding the exhibition may 
be obtained from Monsieur le Commissaire General, 
Chambre Syndicale des Industries Aóronautiques, 9, Rue 
Anatole де la Forge, Paris (17e.), France. 


THE Үкав BOOK or тие Ваттан West Іхртез, 1928.— 
There is daily lees and leas excuse for ignorance on the 

rt of the general public, of the extent, conditions of 
ife and commerce of territories included in the British 
Empire. Possibly, of all the British Colonies, the 
least well-known generally are those situated in the 
Caribbean and on the American Continent. The Year 
Book of the Bermudas, the Bahamas, British Gusana, 
British Honduras, and the British West Indies will 
assuredly help to change this state of affairs, This 
work was first published last year by the Canadian 
Gazette, 330, Gresham House, old В -street, London, 
E.C.2, and 817, Castle Building, Montreal Тһе 1928 
edition, a copy of which we have received recently, 18 
slightly larger than its predecessor, further particulars 
being given of the administrative, executive, finance, 
and import and export trade returns, etc., of each colony, 
together with their agricultural and other occupations. 
In addition to being а reliable guide for the traveller, 
the work will prove & valuable reference book for 
business man, as it is the only one of its kind which com- 
pletely covers all the islands of the British Caribbean, 
the British Colonies on the American Mainland, 88 
as Cuba, Santo Domingo and the Dutch, and French 
West Indies. A very ра аварите historical end statis- 
tical summary is included, and is followed by & section 
devoted to the subject of trade between the West Indies 
and Canada. The text of the 1925 agreement tebe 
the two countries is given, together with statist! 
tables of the trade between Canada and the various 
colonies, the figures of which indicate clearly the effects 
of the preference granted. Separate sections covere 
island, and the volume, which conteins some 400 Pat 
is profusely illustrated with photographs, whi Г 
greatly to Ив interest. It is priced at 78. 6d. net. ог рді 

Ss. 3d., and 2.00 dols. in Canada and the Uni 

States of America. 
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THE SYDNEY HARBOUR BRIDGE—II. 


FoLLOwWI Nd on the general description of the 
Sydney Harbour Bridge and the account of the 
progress in the construction of the approaches, 
which appeared in our issue of Арг 20, we now pro- 
pose to give some account of the location and erec- 


bearings, which are four in number, were constructed 
by the Darlington Forge, Limited, of Darlington, for 
Messrs. Dorman, Long and Company, Limited, 
the contractors for the bridge. Тһе bearings 
were described and illustrated in an article in our 
issue of May 20 last year, and we must refer our 
readers to that article for details of their construc- 
tion. It may, however, here be said that each is 
built up of six steel base castings and two forged- 
steel web plates secured together by ten cast-steel 
diaphragms. To this framework, a forged steel saddle 
is bolted, which carries the main pin 144 in. in 
diameter; on this the upper saddle rides. Each 
complete bearing weighs 296 tons. 

The bearings are bolted to the skewbacks, which 
are formed with special concrete seatings, as 


ав the temperature increased. 
used and may be described briefly :— 


balance. 


described in our previous article. Before erection 
could be begun their exact positions had to be 
determined. То do tbis, three base lines were 
selected, which are indicated in the site plan given 
in Fig. 1 on this page. Вазе lines A and B, in the 
vicinity of Government House Grounds, were 
measured along nearly level lengths of paths and 
lawns. Base Line C, on the workshops site at Milson’s 
Point, was also practically level. At Stations, A, B, 
C, D, Е, Е, K, J and L, Muntz metal plugs were set in 
concrete blocks covered with cast-iron boxes. At 
Stations G and H, at Mrs. Macquarie’s Point and 
Kirribilli, respectively, the Muntz metal plugs were 
set in solid rock. Each plug was marked with a 
centre punch and transverse line. Station G, at 
Mrs. Macquarie’s Point, is illustrated in Fig. 2 on 
this page. The surveyor in the figure is sighting on 
to Station H. The levels were determined by a 23-in. 
level, which could be read accurately to ті; of 
а foot in the distance between centres of main pins 
of 1,650 ft. 

The angles were read with an 8-in. Watts’ 
theodolite, This instrument weighs 120 Ib., and to 
avoid errors due to settlement, three concrete 
— were sunk in the ground at each station 
я ving а steel pin embedded in each block to support 
he weight of the instrument. The angles were read 
at 15 deg. intervals. This involved the reading of 


illustrated in Fig. 3 on page 560. 


the horizontal made. 


page 560. 


C D on the centre line of the bridge was calculated. 
Using base line— 


A, the calculated length of C D waa 2,268 -441 ft. 
| Е К 2,268-453 „ 
C, » » ” 2,268 · 456 » 


The average for the three lines was 2,268.45 ft. 
Having determined the length C D on the oentre 


24 seta of observations to complete the circle. Each 
8et, consisting of four micrometer readings, proved 
satisfactory, as the error in the summation of the 
angles of each triangle was generally less than ть 
of a second. The standard length of Ше Invar band 
used was 99-999 ft. under a tension of 25 Ib. at 18 deg. 
C. with а coefficient of expansion of —0-0000003 


tion of the main bearings for the arch span. "These |for a rise of each 1 deg. C. in temperature, the minus 
sign indicating that the tape decreased in length 


Three different methods of measurement were 


1. Ordinary method adopted by surveyors of 
applying standard pull by hand with а spring 


2. Method of chaining in catenary, called the 
Rapid method of base line measurement. The band 
is suspended in the air between two trestles running 
freely over frictionless pulleys with standard weights 
attached at each end, the distance being advanced 
by shifting and measuring to index tripods set in 
line at distances approximately equal to the length 
of the tapes used. Тће tangent of the angle of slope 
for each bay thus measured is obtained with а special 


level fitted with an internal diaphragm fixed to the 
rear index tripod. The tape used for this method 
was 24 m. long, } in. wide, and 5 in. thick. By this 
method minor obstacles are spanned over, but its 
use is only possible when the tapes have been cali- 
brated and a set of tabular corrections made for the 
small differences due to the change of shape in the 
catenary owing to varying slopes. The method is 


(3) A mechanical method. Tripods and weights 
are used with fixed pulleys, the tape being strained 
over pegs equally spaced at short intervals and 
graded at a minimum height from the ground, the 
end mark in each case being transferred and read 
under a magnifying glass. Levels are then taken 
on the pegs for each 100-ft. bay and reduction to 
This method has the advan- 
tage of eliminating sag and wind influence. The 
same Invar tape was used throughout, the variation 
of length due to changes of temperature being 
recorded by a thermometer hung on the straining 
tripod. This method is illustrated in Fig. 4 on 


Having determined the angles of the various 
triangles and accurately measured the lengths of 
the base lines A, B and C, the length of the line 
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line of the bridge, the abutment towers were suitably 
located so that the distance from centre to centre 
of the pins of the main bearings longitudinally 
would be 1,650 ft. 

For the accurate setting of the bearings, an 
instrument tower, built of large concrete slabs 
4 ft. 6 in. square, was erected at the intersection of 
the centre line of the bridge and centre line of the 
pins of the main arch bearings. Тһе distance was 
then measured from the main survey plug C on 
Dawes Point to the centre of the instrument tower 
erected there, and in case the tower should move, 
а reference plug was set in line in the concrete at 
the top of the front masonry apron. Before using 
the instrument tower, this distance, and also the 
line, were always carefully checked. Оп the Dawes 
Point side, the distance from plug C to the centre of 
the main pin of the bearing is 415-675 ft.; and on 
the Milson's Point side, from plug D to centre of 
main pin is 202-775 ft., the total distance from 
plug С to plug D being 2,268-45 ft. 

After the concrete in the skewbacks was poured, 
an adjustable steel template was erected to enable 
the 24 4j-in. diameter bolts, securing the six base 


Fig. 2. STATION С, AT MRS. MacqQUARIE'S POINT. 


castings to the concrete, to be accurately located. 
This template was set to within } in. of its exact 
position, and the holding-down bolts were placed 
in the adjustable plates attached to the template. 
These plates were adjustable in two directions in 
the'same plane as the template ; there were slotted 
holes in the plates and also in the angles forming the 
top cross member of the template. Movement at 
right angles to the plane of the template was 
obtained by screwing up the nuts of the 4j.in. 
diameter holding-down bolts. Fig. 8, on page 574, 
shows the No. 1 concrete as poured in the skew- 
backs in hexagonal sections with а stepped face. 
This concrete made up the main mass of the skew- 
back, as described in our earlier article. Fig. 9 
shows the steel template in which the 4}-in. holding- 
down bolts were held in position before the No. 2 
special concrete was poured. This concrete was a 
1: 1}: 3 mixture and formed a layer between the 
main body of the skewback and the special top 
layer of reinforced concrete which formed the 
seating for the bearing. The sandbags shown in 
Fig. 9 were employed to protect the face of the 
finished granite on either side of the bearing 
seating. 

The twelve bolts securing the lower ends of the 
castings, are 9 ft. 24 in. long. These bolts will not 
be subjected to tension at any stage of the work. 
The twelve bolts holding the upper end of the 
castings are 18 ft. long, with steel washers 15 in. 
square, 3 in. thick. These bolts will be subject 
to tension during the early stages of erection of 
the main arch. When the bolts were accurately 
set in line and level, the No. 2 special concrete was 
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uent stages of erection of the main beari 

An accuracy of іп. was required in setting the 
bolts, for, although the holes in the о 
6 in. di : castings were 

ameter and the bolts 44 in. diameter, wh 
working each segment into ae ки en 
olearan segment into position of the Жіп. 
ance on either side of the bolts, $ in. was 
ит һы the key strip on each segment which 

а corres i : 

segment. ponding groove on the adjacent 
5 the No. 2 special concrete had set, the steel 
mplate was removed and seven steel stools were 
8 to receive the six base castings. These 
mes are each made up of two 6-in. by 3-in. 
angles, laid parallel, and of 1 ft. 6} in. overall width, 
80 as to fit between the main holding-down bolts 
of the bearing. These frames were placed at 45 deg. 
irs P g 
similar to the base of the castings, and were suppor- 
ted at the top and bottom by suitable structural 
frames. The lower frame was of solid construction, 
as it had to take the inclined thrust of the bearing. 
The weight of the bearing was transferred to the 
framework by {-їп plates, riveted оп top of the 
main angles. These frames had to be set accurately, 
as once the castings were laid on them they could 
not be shifted; so they were fixed in position from 
the instrument tower and carefully checked for 
both line and level. The bases of the frames which 
were resting on the steps of the No. 2 special con- 
erete were moved by means of steel wedges, and 
when the position was finally fixed these bases 
were grouted with cement mortar. The steel 
stools and one of the base castings in position 
are shown in Fig. 10 on page 574. 

Lifting gear to handle the various segments of 
the bearings was specially designed by the manu- 
facturers and sent out with the bearings. The 
four screw shackles had left and right-handed 
threads, and & very nice adjustment of the angle 
of the base of the castings could be made with them, 
80 that there was no jarring of the supporting frames 
when the castings were placed on them. Care was 
taken in setting the first casting to keep it in its 
correct lateral position at right angles to the centre 
line of the bridge as the five other segmenta butted 
against it. The upper and lower edges and the 
ends of the butting face of each casting were 
machined for a width of 3 in., as was also a strip 
12 in. wide along the centre of the face. On one 
casting, the centre portion of the strip was recessed 
| in. deep for a width of 6 in., and on the adjacent 
casting & corresponding strip was raised j in., to 
fit into this recess, and во key the adjacent sections 
together. The machining was most accurately 
done, ensuring а perfect key and butt between 
adjacent castings. The castings were carefully 
worked over the holding-down bolts, and then drawn 
together by fitted bolts through the end cheeks. 
These fitted bolts of 4-in. diameter were very 
accurately machined, and were forced home by 
small jacks until a grip could be obtained by the 
nuts, when box spanners, supplied by the manu- 
facturers, were used for the final tightening, sledge 
hammers being used on the spanners to make 
sure that the machined edges of the castings were 
in close contact. Esch inside casting had eight 
holes, four at each end, for these 4-in. fitted bolts, 
as well as eight clearance holes for 3-in. diameter 
bolts on the butting faces. 

With the six base castings in position on the 
stools, the forged steel web plate, weighing 32 tons, 
was next erected in position and held by a bridle 
anchored to the upper ends of the two outer base 
castings. The lower edge of this web plate was kept 
back Бі in. from the shoulder on the base castings 
by means of special spacer pins, so that the 9 in. by 
Бі-іп. packer bar could be inserted later. The next 
operation was to place in position the 10 cast steel 
diaphragms which serve as transverse bracing 
between the two main web plates. When these 
diaphragms, which weigh about 3 tons each, had 
been attached to the lower web plate by 4-in. 
diameter fitted bolts, the upper web plates were 
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corners of the base. Two additional 100-ton jacks, bars to be placed in position. Ав additional 
placed at the two lower corners, took the inclined | temporary supports under the bearing, eight 12 in. 
thrust from the bearing, which at this stage weighed | by 12 in. hardwood struts were introduced; these 
about 270 tons. Тһе jacks at the upper corners of | were removed aa the concreting under the bearing 
the base were placed normal to the plane of the | progressed. The bearing resting on the jacks, 
base, whilst at the lower corners one of the two the seven steel stools having been removed, is 
jacks was normal, and the other parallel to the plane, | shown in Fig. 11 on page 574. А closer view of 
30 that with one working in conjunction with the|the jacks is given in Fig. 5, opposite. These 
other, it was possible to obtain any desired resultant | were made by Messrs. Tangyes, Limited, of Bir- 
movement. These jacks were fitted with screw|mingham. Ав already mentioned, the rams are 
collars on the rams for locking the jacks at any | screwed and fitted with screw collars, so that when 
required position of the stroke. АШ jacks were|the pressure is released, the weight is transferred 
placed outside the limits of the base and were sup- | through the screw collar to the body of the jack. 
ported on special stools, the weight and thrust of The arrangement can be seen in Fig. 5. Power was 
the work being transmitted to them by means of supplied by two high-pressure Tangye hand pumpe, 
deed Ка 5 97 а Дая faces of the one for each set of three jacks. The piping leading 
В ae castings. e ring surfac i 
placed in position resting upon them. The lower | the special castings 3 the Pons of us ducks B n B e 5 i а а 
| saddle, weighing 20 tons, was then erected. were of bronze, so as to allow of any necessa !!! шне E 
То с ые сааиды formed а rigid Боов _| adi XR y загу | posite, were fitted to prevent the bearing slipping 
| six base gs 8 rigi e support justment at right angles to the stroke of the jack | downwards in case of accidents to the jacks 
ing the main webs, diaphragms and lower saddle, во | to be made as easy as possible. This arrangement | slin i sage са (0 
that it was ible to support th Í i gement | sling consiste of two horn plates, which project in 
5 p 11 75 be а: е E E er am the seven erection stools underneath the the core holes in the base of the bedplate and аге 
) Р ть ring to be removed, and the steel reinforcing | connected by 2440. diameter adjustable bolts to 


біп. by 3.in. by 
members, 

А check on t 
Шаде on discs of the same 
in.—which were placed in the pin recess of 
the lower saddle, any adjustments necessary being 
cks. The whole bearing could be 
or lowered or moved parallel with the centre 
ge by means of the jacks, and to 
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lin. horizontal angle tension 


he position of the main bearing was 
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Fie. 7. COMPLETED BEARINGS AT Dawes POINT. 


diameter as the main pin 
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make any small adjustments transversely, screws 
were provided near the lower jacks. Тһе instru- 
ment towers erected on the centre line of the bridge 
between each pair of main bearings enabled a 
theodolite to be set up with its line of collimation 
coinciding with the true axis of the main pin. 
After the position of the bearing had been checked, 
the No. 1 special concrete was poured under the base 
of the casting in one continuous operation lasting 


about 15 hours, each batch of concrete being 
mixed for 3 min. Тһе concrete was placed ав dry 
as possible, and required considerable working to 
pack it thoroughly. Six packers were at work 
continuously, with short intervals for meals and 
rest. Whilst the bearing was on the jacks and the 
concrete setting, the main pin, after being thoroughly 
cleaned and covered with flaked graphite and oil, 
was hoisted into position, the upper saddle placed 
thereon, and the two collar ties forming the end 
washers bolted on to each end of the pin, thus 
completing the assembling. Marks were then made 
on both ends of the pin by careful work from the 
instrument tower and the jacks removed ; observa- 
tions were again made, but no movement in the 
bearings could be detected. The two bearings 
at Dawes Point, after the completion of the 
erection and concreting, are shown in Fig. 7, 
annexed. 

Three of the main bearings were erected by an 
overhead gantry; the fourth, the eastern main 
bearing at Milson's Point, was erected by the 25-ton 
electric crane, which was mentioned in our former 
article, as the lifting of the web plates took place 
within a safe radius for the jib reach of this crane, 
thus enabling the bearing to be assembled without 
the erection of the temporary frame and gantry 
crane employed to erect the other three bearings. 
Other than this, the method of erection of the four 
bearings was identical In concluding this article, 
we must again thank Dr. Bradfield for the informa- 
tion and illustrations put at our disposal, on which 


it 18 based. 
=———————— 


Roap-Makinc MACHINERY IN SOUTH AFRICA.— His 
Majesty's Senior Trade Commissioner in South Africa 
reporte that, according to the local technical press, the 
Transvaal_Provincial Administration is roposing to 
allocate а sum of about 40,0001. for the рик Ка of road. 
making machinery and appliances. Firms іп а position 
to offer British-made plant, &c., can Obtain further 
information on application to the Department of Over. 
seas Trade, 35, Queen-street, London, S.W.1, 
when reference number A.X. 6224 should be quoted. 
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WASTE HEAT IN PORTLAND 24-8 per cent. with de-watered slag-li rocess 
8 pe 4 - g-limestone slurry, | termed the average wet 3 i 
CEMENT MANUFACTURE. which is the consumption mentioned previously | Чоп is higher than in e of the 955 пари 
Ву Harry Роогжт, Jun., B. 80. M. Inst C. E in this connection reduced to a value for standard the arrangement has the advantage of се 
(Concluded from 2- s E. | coal, provided the limestone-clay slurry was capable | simplicity. It has been installed over and јан 
i page .) of filtration to 16 рег cent. to 19 per cent. again and gives entire satisfaction from the point 
. ANOTHER method by which better use can be It would not be safe to count upon this figure of view of easy and continuous runnin Th 
made of the heat in a wet-process rotary kiln without reliable confirmation from actual running.| are no complications in the slurry Ке ж н 
is that of reducing the percentage of water in the It is not known, for example, to what extent the| where, that might cause trouble. Тһе burnin of 
slurry before it enters the kiln, by means of filtra- limestone-clay slurry is capable of filtration without | clinker and the production of power are controlled 
tion. This system has been developed in America, | 8 test for each particular case, but, if it is assumed | separately, which, it will be seen, is a desirable 
and was first installed in 1925 at the cement plant that the slurry is capable of filtration from the| practice when the second case is considered. On 
of the Ford Motor Company, which manufactures | Average figure of 38 per cent. down to, say, 20 per | the other hand, with a flue temperature of 800 deg. F. 
cement from its own blast-furnace slag and lime- cent., by no means an unreasonable assumption,|a quantity of heat is going to waste and a high 
stone. The wet process is used, and this company although there is a chance that one particular set | coal consumption results. If the cement works is 
was, it is understood, the first to manufacture cement | Of raw materials will not filter to во low a percentage ие a pince ere coa уе cheap and ii 
from blast-furnace slag on this process. The filters of water, then we can safely say that the consump- |the slurry can be mixed and pumped with a low 
used to de-water the slurry are of the continuous tion of standard coal of 12,600 B. Th. U. per Ib. will | percentage of water, this disadvantage may not be 
type familiar to the mining industry. not exceed 29 per cent. to 30 per cent. At this figure, | so marked in actual practice as would appear on 
At the Ford plant there are two kilns, both 150 ft. | it will also be able to generate all che power require’ P do Жаң ен шр арыр ига агл 
long and 10 ft. in diameter, and the filter was first from the heat which the flue gases will contain. | freedom from complications, especially in an industry 
operated in connection with No. 2 kiln, while No. 1 Thus :— ою or ah ice саа 


: : : Per cent. for suc are both items not lightl is- 
was still working with unfiltered slurry. The] Coal for burning the raw material into я p а tee ds 
comparative figures given below were taken over а clinker in the wet kiln with slurry У ; 
period of one month, after the filter had been іп filtered to 20 per cent. moisture, at The second case deals with в wet-process kiln, 
use for several months. Care was taken that both — 5 giving фонын T T taking slurry containing 38 per cent. of water, and 
the kilns were operated in a similar manner through- x s е ра gases pd 29 to 30 working in conjunction with a waste-heat boiler. 


5. Brief mention should be made of still another ы eee үө pod * 
method by which heat economy may Бе effected | There are many such installations now working 
on the wet process, In this, the slurry is fed to] successfully, especially in the United States, but 
а rather long kiln, no spraying arrangement being|there would seem to be an important drawback 
used. The slurry enters the kiln with а normal jn connection with the system. The kiln is working 
percentage of waver, say about 38 per cent. The | to ita utmost capacity, and coal additional to that 
kiln is provided with special drying arrangements | required to burn the clinker, is injected, the object 
in the upper end, for drying the slurry, consist- | being to maintain just sufficient heat in the gases 
ing of either specially designed lifters or chains, escaping from the upper end of the kiln to produce 
ооп enlarged slurry-drying коноор both. by all the power necessary to drive the works through 
increasing the efficiency of the drying zone in this the medium of waste-heat boilers. If too much 
way, the heat contained in the gases travelling | coal is injected, there is over production of steam 
along the kiln is more effectively used, and the tem- | and consequent waste, while too little coal means 
perature of the gases escaping from the kiln is по | insufficient steam and the possible shutting down 
higher than when the slurry spray is used. . [of essential machinery. The system brings the 
At least one such kiln is in successful operation production of power into too close tou ch with 
on the Continent. Its length = about 230 : ‚ and | the burning of clinker, and difficulties are likely to 
the diameter is about 6 ft. 104 EM. with зе ged | result. Power production may interfere with the 
firing zone about 7 ft. 9j in. in diameter. In proper burning of the clinker, or vice versa, and two 
addition, the kiln has an enlarged drying zone of such distinct operations should be under separate 
the same diameter ав the firing zone. The slurry control. After all, the object of the rotary kiln is 
fed to the kiln contains 37 per cent. of moisture | to manufacture high-grade cement clinker, and not 
and the output obtained is about 1,300 tons per | to produce steam. 
week. The coal used for firing the kiln is stated] There is a further disadvantage in this system, in 
to be equivalent to British standard coal of 12,600 that auxiliary boilers must be installed. It may be 
Bu per lb., and the coal consumption is 22 per necessary to overhaul the waste-heat boiler and keep 
елей Е А mil ; Па running at the same time. The hot gases 
Several of these kilns, or kilns of similar design, 5. kiln Bd be short-circuited to a stand-by 
have been recently ordered in this country, but tack Shile the. boiler repairs are effected, and the 
are not yet in operation. Naturally, with such a 52522 тш Pm E es 
low flue temperature and proper utilisation of the Ed saa Е separatie direct- PA boilers. This 
heat in the kiln, waste-heat boilers are useless, and will also be ы 2 in the event of в stoppage of 
Грег poner -to Tun: A чо ац be separately | the kiln itself. То а large extent this disadvantage 
generated. | Judging from the results obtained with disap when there are three, four, or more kilns 
this test kiln, an overall coal consumption may be all ud sim а countetion $i th waste-heat boilers. 


assumed ав follows :— The hot gases may be led into a common flue, and 


out the test, except that No. 2 was fed with filtered 
slurry. During the period of the test, the water 
content of the slurry from the mills was between 
33 per cent. and 35 per cent., and this was fed direct 
to No. 1 kiln. For No. 2 kiln, the slurry, after 
passing through the filter, had а water content of 
between 16 per cent. and 19 percent. The coal used 
during the tests had а calorific value of 14,000 
B.Th.U. per 1. 

No. 1 kiln produced clinker at the rate of about 
1,210 long tons per week, while the production from 
No. 2 kiln increased to the average figure of about 
1,275 tons per week. The coal consumption in 
No. 1 kiln averaged about 29-6 per cent., while 
that in No. 2 averaged about 22-3 per cent. The 
temperature of the flue gases increased to 1,200 deg. 
F. when the slurry was de-watered. 

Both kilns are coupled to waste-heat boilers, and 
the production of steam per long ton of clinker pro- 
duced in No. 1 kiln was about 2,140 lb., and in No. 2, 
2,300 Ib., an increase of just over 7 рег cent. Even 
the steam produced in the waste-heat boiler attached 
to No. 1 kiln is more than sufficient to run the 
machinery necessary for the production of raw 
material for the kiln and for the grinding of the 
clinker produced by it, since the power required in 
a works of this kind will not exceed 115 kw.-hours 
per ton of cement. 

These figures are exceedingly interesting to the 
cement manufacturer. It will be noted that, before 
the introduction of the filter, the coal consumption 
in No. 1 kiln was 29-6 per cent., when all the steam 
necessary to run the machinery was being raised. 
In the second system, dealt with on page 497 
ante, it was shown that, when using normal raw 
materials and coal of 12,600 B.Th.U. рег 1Ь., а 


coal consumption of 35 per cent. was required Per cent. ang 

to produce the 5 The figure of Coal for burning the raw materials into пе thence to а boiler other than that which is under 
29-6 per cent. becomes higher when corrected in clinker in in пав special repair. 

terms of standard coal of 12,600 B. Th. U. per lb., Mri MERE In ME E The waste-heat boiler plant adds to the cost, and 
and becomes about 32-9 рег cent. The difference] Сов! for the power necessary to run the auxiliary boilers have also to be installed. Great 
between these figures for coal consumption is whole works, using up-to-date plant, care is needed with the installation of the waste- 
accounted for by the fact that the raw materials say, 14 heat boilers. Much of the brickwork of the flues 


must be insulated, while the infiltration of cold аг 
into the system must be studiously avoided. The 
duced ... |...  ... nee 36-5 question of the flue dust which is carried over with 
The question of coal consumption and economy in|the kiln gases has been successfully answered, 
the kiln being of the utmost importance to the cement and with properly designed boilers, flues, dust 
manufacturer, experiments are constantly being | extractors, and the like, no trouble need now be 
carried out. These are chiefly on the lines referred | anticipated from this source. This system has 8 
to, but there are one or two other systems which | decided advantage over the first in respect of coal 
may be used in the future, although at present they | consumption, and the disadvantages mentioned 
are entirely experimental. In general, however,|may not be sufficient to counterbalance this im- 
it is true to say that development in wet-process portant consideration. In the author's opinion, 
cement manufacture is following one or other of the however, the principle of steam production by 
lines indicated in the examples we have considered. means of the waste heat contained in the kiln flue 
It is quite possible that, in the future, one or other | gases, when it has been necessary to increase the 
of these systems, or one like them, may become of | temperature artificially, is unjustified. . 
outstanding importance, but in the meantime it is| The method by which atomised slurry is used Ш 
interesting to consider the advantages and dis- the kiln, dealt with in the third case, is 8 distinct 
advantages which appear at the present moment. | advance towards the better utilisation of heat in the 
In the first case, it was shown that the coal con- | kiln itself, and although the coal consumption of 
sumption was 42 per cent. when using what may be!37 per cent. may be higher than that obteine! 


in case two are limestone and clay, while at the 
Ford factory they are limestone and blast-furnace 
slag used in the proportion of about 60 per cent. of 
cent. of stone to 40 per cent. of slag. The slag has 
already been calcined and contains about 45 per 
cent. of CaO before introduction into the cement 
works. This is also the reason that a much greater 
output is obtained from this size of kiln. 

` There are several works in America using this 
system applied to cement manufacture from blast- 
furnace slag, and there are one or two works just 
commencing to use the system in which the raw 
materials are limestone and clay and also marl 
and clay, but reliable figures on coal consumption, 
when using the normal raw materials, are not avail- 
able. From the above considerations, however, 
it would be expected that, under the best conditions, 
а coal-consumption would be obtained of about 27 per 
cent. when using standard coal and de-watered 
slurry made from, say, limestone and clay, as against 


Total amount of coal required, estimated 
as & percentage of the cement pro- 
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preferable to case 2 on account of the separate 
contro] of the power production. 

If these results are substantiated when similar 
kilns have been running under everyday conditions, 
and there appears to be no reason why this should 
not be so, the system will certainly have advantages 
over other methods, although the balance may lie 
with the filter system of case 4, on account of the 
exceptionally low coal consumption expected, in 
spite of the additional complications to the plant 
and the waste-heat boilers. 

It is only possible briefly to mention the matter 
of heat recovery from the hot clinker when it leaves 
the burning zone of the kiln. The temperature 
reached in the burning zone is in the neighbourhood 
of 2,600 deg. F., and unless precautions be taken, 
& considerable amount of useful heat will be carried 
away by the hot clinker. The best method of 
conserving this heat seems to be the re-introduction 
into the kiln, for combustion purposes, of air which 
has been used to extract the heat from the clinker, 
by passing the air over the clinker as it falls through 
the cooler. 

This function is probably best performed when the 
cooler is actually attached to the kiln as a prolonga- 
tion of it, а system which has been in use for many 
years and has been recently improved. Some 
makers install a very long cooler, separate from the 
kiln, and cool the clinker to below blood heat. Тһе 


when using & waste-heat boiler, the principle is 
more sound, cement making and power production 
being distinct. | 

Possibly the atomiser system would show to 
greater relative advantage where the percentage of 
water in the slurry is higher, but it seems that 
this relative advantage will diminish ав the per. 
centage of water in the slurry to be atomised 
decreases. "There is, however, no doubt that the 
introduction of the atomiser was а great step 
towards а better utilisation of the heat in а wet- 
process kiln. As far as coal consumption is con. 
cerned, at least, it has а decided advantage over 
the direct method dealt with in the first case. 

The waste-heat system, in the second case, has 
а slight advantage іп coal consumption, as indeed 
have cases Nos: 4 and 5. In case No. 5, if results 
such as are indicated therein can be maintained in 
practice, the advantage would seem to lie with the 
long kiln fitted with special slurry drying arrange- 
ments, especially a8 there are no complications in 
the method of feeding the slurry to the kiln. Finally, 
in common with cases 1 and 5, the atomiser system 
has & great advantage in that the manufacture of 
clinker and the production of power are under 
separate control. 

When comparing the results obtained with filtered 
slurry, the assumption is made that an average 


38 per cent. slurry can be dewatered to 20 per cent. 
moisture, which was taken as а reasonable figure. | specific heat of clinker is appreciably less at such 
This, however, does not apply to all raw materials, | low temperatures, and it is hardly worth while trying 
and it is possible that a 38 per cent. slurry made | to extract heat from clinker after it has reached 
from another set of materials might yield а mini-|about 212 deg. Е. If, therefore, the clinker is 
mum of, say, 25 per cent. of water after filtration | cooled to such a temperature and the air which 
and so forth. In this case, the fuel consumption | has extracted the heat is re-introduced into the kiln 
would be higher than the 29 per cent. to 30 per| without undue loss of heat, all that is worth 
cent. indicated in case 4; each individual set of | doing in this direction will have been done. 
raw materials must be considered separately and the| А heat loss which is irrecoverable must be 
boiler and kiln will need to be specially designed | mentioned before concluding this article, namely, 
for each case. It must, however, be emphasised |that due to radiation from the kiln and cooler 
thatit can be assumed that many slurries can be|shells. This loss may be from 7 per cent. to 14 per 
filtered to 20 per cent. moisture or less, and when cent., ог more, when the kiln is under cover and 
this is the case, the remarkable advantage in the | protected from the elements, and when no insulating 
matter of coal consumption that the filter system | material has been provided between the firebrick 
has above all the others, is immediately obvious. lining of the kiln and its shell When the kiln, 
Тһе disadvantage enlarged upon in case 2, | ог а part of it, is exposed to the weather this loss 
namely, the unification of the clinker burning and| will be still greater. Тһе radiation loss may be 
power production, still holds, to a certain extent, | appreciably decreased by insulation. Until very 
in this case, but it is greatly reduced owing to the recently, it had not been found practicable to 
fact that all the necessary steam for the production | insulate a kiln in the hottest part, namely, the 
of the power necessary to run the works can be | firing zone, but this can now be done, and a mar 
obtained from waste-heat boilers, without injecting saving in radiation loss can be effected. It is 
more ооа] into the kiln than is needed to burn the | likely that the radiation loss from an uninsulated 
clinkers in the short kiln used. The chances of | kiln, amounting to, say, 7 рег cent. of the fuel 
trouble are therefore reduced to a minimum, but | burnt in it, will be reduced by insulation to about 
there still remains the necessity, for the same | 4 рег cent., or even less. It will be found that the 
reasons as in case 2, for auxiliary boilers, and а resulting economies in coal consumption are well 
generally expensive boiler plant. worth Қ ы additional expense of the insulating 
materi 


Furthermore, when slurry is dewatered to 20 per ——————— 
cent. moisture or less, it may become a somewhat 
refractory material to handle and be а possible LITERATURE. 
— 


source of trouble, although the possibility is mini- 
mised by locating the filter directly above the 
feed end of the kiln. So far, the users of this system 
state that they have not experienced excessive 
trouble from the formation of rings or from а 


British Engineering Wages. By Ковевт B. Spicer. 
London: Edward Arnold & Co. [Price 108. 64. net.] 


DisPuTES about wages have been the chief source 
of contention in industry as far back as industrial 


tendency for the material to ball up when it enters 
the kiln. 


If the system proves satisfactory when using 


normal cement-making materials, and shows results 
corresponding to those obtained in practice with 
blast-furnace slag and limestone, the difference in 
coal consumption is so marked that, even if some 
slight difficulties have to be overcome in the above- 
mentioned respects, it should be adopted by cement 
manufacturers toa considerable extent and should 
Prove exceedingly economical, in spite of the high 
1805 cost of the boiler plant and the cost of the 


The results obtained by the special kiln using 
normal slurry, indicated in case 5, are excellent 
because they combine the advantage of low fuel 
consumption with a simple slurry feeding arrange - 
ment. This system has all the advantages of the 
simple straightforward kiln described in the first 
example, with а much better coal consumption. 
It also allows the power production and clinker 
burning io be kept apart. Even in coal consump- 
&on it has the advantage of case 3, and is certainly 


history goes, and the need for ending them is 
recognised generally. 'The chief impediment is 
absence of knowledge. Primarily, wages appear 
as payments made to workmen out of the profits of 
employers, and for the most part the amount of these 
payments has been assumed to come out of the 
resources of the employers, and has been adjusted 
by bargain as though only these two classes were 
concerned. І is indeed known that the amount 
an industry can afford to pay in wages is limited by 
the price it can get for Ив products, but when the 
bargaining stage is reached, the matter is discussed 
as though any increase in rates was а concession 
by the employers, and any decrease а conceseion 
made to them. "That it should be customary to 
debate во important а matter as though it could be 
decided prudently by the arbitrary views of the 
parties, is possible, only, because they do not know 
the facts on which a rational decision must be based. 
'There is no lack of publications on the subject of 
wages, but considerable difficulty in understanding 
what they mean. 'The purpose of the present 
work is to help the reader to а better understanding 


of the facts and problems of wages in tbe engine- 
ering industry. lt is intended equally for those 
who are engaged in the trade and those who have 
merely a general interest in the subject, out of whom, 
nevertheless, an influential public opinion may be 
formed. Either class will find it ал unusually good 
guide to the true perspective of ite difficult subject. 

The work is divided into three parte, the first 
two of which deal impartially and in detail with the 
facts апд the problems arising out of wages, while 
the third sets out certain remedies which the 
author recommends. Іп the first part the facts are 
treated from three main aspects. In the first of 
these attention is directed to the wide difference 
between the wage rates of different classes of 
workers and their actual earnings. Тһе allowances 
through payments by resulte, overtime and other 
considerations make а great deal of difference 
between the nominal rates of engineers and their 
actual earnings. In March, 1927, for example, 
such allowances increased the average wage-rates 
of skilled pattern makers, moulders, turners, and 
fitters by a shade over 20 per cent. and of unskilled 
by a little under that rate, while to the weekly 
earnings of all other grades, consisting mainly of 
semi-skilled, they added nearly a third, thus bringing 
them to about 65s. 6d., or about 85 per cent. more 
than the weekly earnings of 1914 and over double 
the hourly earnings. The second aspect deals with 
fluctuations of wages, which are traced in detail 
from 1850, and compares them with the fluctuations 
in the cost of living, which for some time past 
have been too small to be a satisfactory basis for 
regulating wages. In the course of this survey 
attention is drawn to the extraordinary change in 
the position of the unskilled as compared with that 
of the skilled worker, arising partly from the fact 
that during the war flat increases were given to all 
grades of workers irrespective of skill, and partly 
from the increased use of machinery requiring little 
or no skill, whereby а man could do work which was 
rated as skilled without needing much or any skill. 

This comparison of different classes of worker 
within the engineering trade leads to an account of 
the relations of the wages of engineers to those of 
work-people in other occupations in this country and 
of engineers in other countries. The facts given in 
this chapter throw into vivid relief the disadvantages 
under which the engineering trades in this country 
are working. They have to pay higher rates, 


ked | relatively to their own wages, for the materials and 


services produced in sheltered occupations, and to 
compete against the lower cost of engineering pro- 
ducts in foreign countries, arising in the United States 
from the greater mechanical assistance and freedom 
from restrictions on output, and on the Continent 
also from the fewer restrictions on output and the 
lower wages. Instances are given, for example, of 
the tax levied on the community by some of the 
sheltered occupations, which ultimately have to be 
paid for by the unsheltered workers. The 87. per 
week of 38} hours paid, for instance, to the com- 
positors of morning papers for doing work which for 
probably the majority of men is sensibly less 
exacting than that of a typist may perhaps 
represent the high-water mark of the subvention 
at present paid to sheltered workers. аб the ex- 
pense of the community through the mere use of 
what the author calls blind bargaining power. 
Reasons are given for concluding that, in addition to 
other revisions, the vicious circle by which the 
cost of British engineering producta is maintained 
must be broken by reducing the extravagant wages 
paid in sheltered occupations. 

In the discussion of the problems of wages in 
British engineering, the author enters into & careful 
analysis of their nature and causes, summarising 
them as relating respectively to problems of dis- 
tributing, increasing, and regulating wages and of 
correcting the anomalies arising from sheltered 
industries. A particularly interesting part of this 
section is devoted to clearing up, on the basis sug- 
gested originally by Miss Eleanor Rathbone, the 
paradox that wages which apparently leave a 
satisfactory margin when compared with the cost 
of living may sometimes work out at much less 
than is necessary to provide an acceptable standard 
of life, and sometimes at considerably more. This 
explanation is а good instance of the danger that 
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comes from applying average figures to individual 
cases. Оп the figures of March, 1927, for example, 
the cost of living for a family of five was 58s. 24d., 
while the average earnings of engineers were 
64s. ld. per week, thus providing the average 
family with а reasonable standard of life. Тһе 
trouble arises because the individuals differ from 
the average both in the size of their families 
and the amount of their earnings. About 10 per 
cent. of the workers are married and have more 
than three dependent children, while over а fourth 
аге bachelors; and while four-fifths of the work- 
men earn weekly from 18. to 68. more than the 
average, the remainder, paid on the unskilled rate, 
earn about 168. a week less than the average. 
When the deviations in respect both of size of 
family and of earnings are put together, they give 
extremely wide variations in the extent to which 
the earnings satisfy the wants of the worker, 
ranging from very large superfluity, which often 
leads to the depression of output, to marked 
penury. 

When the author comes to describe the remedies 
he recommends, he may carry his readers with him 
less consistently than while he is laying down 
and sifting matters not of opinion but of fact. In 
any event he regards it as necessary that the wages 
bill, whatever it may be, should be distributed 
more accurately in proportion both to the social 
responsibilities of the workpeople and the economic 
value of their occupations. On this ground, for 
example, he insists strongly on the need for family 
allowances, his chain of reasoning being substan- 
tially that to pay average wages which would be 
sufficient for workpeople with the greatest responsi- 
bilities would be economically impossible, that the 
large superfluity earned by the more fortunate 
classes tends to depress output and therefore reduce 
the aggregate resources of the community, and that 
of the 27 per cent. of unmarried men without 
children the majority will at some time become 
married men and thus benefit by family allowances. 
For increasing the amount of wages earned, he 
lays most stress on the removal of restrictive trade- 
union regulations, notably those relating to demarc- 
ation, and generally any that prevent a man from 
doing the best he can with his powers in any way 
for which opportunity arises. He gives particulars 
also of various ways in which the relative values 
of different occupations may be assessed, and 
describes the alternative forms of payment by 
results. The author discusses some ways in which 
any of these bases of payments may be varied to 
respond to assumed changes in the state of the 
industry. This section is not always as convincing 
as the earlier part of the work, dealing as it does 
with opinions much more than they do, but it is 
no less interesting and suggestive. 


Fundamentals of Electrical Design. By A. D. Moore, 
Assistant Professor of Electrical Engineering, Uni. 
versity of Michigan. London: McGraw-Hill 
Publishing Company, Ltd. [Price 20s. net.] 

In common with many other textbooks on various 

engineering subjects published in the United States, 


Professor A. D. Moore’s book on Fundamentals of 


Electrical Design is based on a course of lectures at 
a university. We must be grateful to the author 
for making the material available in book form, 
as it will be of great benefit to students everywhere 
who wish to acquire a grounding in the fundamental 
principles underlying the design of electrical machi- 
nery. These all electrical engineers should know, 
though they need not trouble about the detailed 
procedures which are used by designers. It is clear 
that the author has a thorough practical knowledge 
and experience in design work, as all the funda- 
mental items with which a designer has to work 
are included in the book and presented in зо precise 
and understandable a form that it is made as easy 
as possible for the student to acquire in the 
minimum of time just the particular knowledge of 
the subject which is required by а future electrical 
engineer. | 

It is characteristic for the author that he starts 
the introduction of his book with the remark that 
it will not teach anyone how to design electrical 
machines. His experience has told him that it is 
impossible to learn designing from & book or at 


college. He gives his readers instead a general 
outline of all the units, principles, and materials 
with which a designer has to work. 


the electro-magnetic system, 


Then follows a comparatively large part of the book 
deservedly devoted to heat flow, heat radiation and 


opposition roused by the Trades Disputes Act in ita 
passage through Parliament, the effeet of that mea- 
sure on the right to strike is almost negligible. Any 
strike in a particular industry is still perfectly lawful. 
It is only a strike having any object other than, 
or in addition to, the furtherance of a trade dispute 
within the trade or industry in which the strikers 
are engaged that is to be unlawful, and then only 
if it is designed or calculated to corner the Govern- 
ment either directly or by inflicting hardships upon 
the community. 

Mr. Henderson cites no reported decision upon 
the meaning of the phrases соегсе the Govern. 
ment or “hardship upon the community 
and this for the all-sufficient reason that there 
is none to cite. Indeed, we believe that since 
the Act came into force it has only been once dis- 
cussed or referred to in a court of justice. He 
summarises the law with great acumen when he 
points out (р. 82) that it will still be lawful for 
the miners to strike in respect of disputes with the 
coal owners over wages, hours, or other conditions 
of employment in the coal industry, however much 
hardship may be inflicted on the community." In 
other words, the great coal strike or lock out which 
wrecked the country's trade in 1926 would, appa- 
rently, have been perfectly lawful even if the Ac 
of 1927 had then been in force. | 


The introductory chapters of the book deal with 
fields and field- 
mapping, magnetic materials, conductors, and coils. 


dissipation generally, and the thermal calculation 
methods used in design work in particular. The 
second half of the book brings out the various points 
which come under consideration when actually 
designing a direct-current machine, such ав the 
different forms of armature windings, equaliser con- 
nections, the magnetic circuits, armature reaction, 
commutation, losses and efficiency, concluding with 
a design example of a direct-current motor. Раг- 
ticularly the ever-present problem of commutation 
is treated with the thoroughness it deserves without 
introducing, as has been done by others, a host of 
unnecessary mathematical calculations, which are 
quite out of place in connection with such a complex 
phenomenon, where at best only quite approximate 
quantitative calculations are possible, due to the 
ever-changing influence of commutator and brush 
surface and brush vibrations. 

The idea of the author in teaching his pupils, 
is to begin with the fundamental reasons why 
machines are designed with the methods now 
generally adopted, before they learn the actual 
routine procedure. This has the great advantage 
that it will allow them later in actual practical 
work to check their calculations at the various 
stages of a design by means of certain landmarks 
which are common to any particular class of 
electrical machinery. 


Stream Gaging. By WILLIAM ANDREW LIDDELL, S. B. 
London, McGraw-Hill Publishing Company. [Price 
158. net.] 

STREAM gauging comprises determination, by 
exact methods, of the rate of flow of a watercourse, 
and estimation, by less reliable and frequently 
rough methods, of the area of cross section in 
question at some station or stations. Both the 
area and the rate of flow may vary considerably 
with the season and weather, and long - continued 
observations are needed to arrive at average, low, 
and high values. The sound judgment which the 
selection of the stations and the interpretation of 
the observational data demand cannot be acquired 
by study. 

Mr. Liddell is instructor in civil and sanitary 
engineering at the Massachusetts Institute of Tech- 
nology. He does not lay claim to special ехреп- 
ence in the field, and he seems to rely upon general 
study and particularly upon the publications of 
the Water Resources Branch of the United States 
Geological Survey which has been collecting data 
since 1888 and is publishing records of daily data 
obtained at 1,600 stations. The account, which 
he gives in the 238 pages of his volume, of the 
theory of stream gauging and its application 
and of the methods of analysing stream-flow 
data, will be found useful, apart from some striking 
limitations. 

The subject is dealt with in fourteen chapters. 
From general considerations of flow problems and 
the distribution of velocities in open channels 
explaining the theoretical and experimental deter- 
mination of the position of mean velocity and of 
reduction coefficients, the author passes to gauging 
stations and their gauges and recorders before 
discussing channel area, floats and float measure- 
ments. Of the four chapters devoted to current 
meters, the first descriptive chapter is the shortest. 
the rating of the meters, their characteristics and the 
measurement receiving more attention. Slope and 
weir measurements are dealt with, but not so fully. 
There is a special chapter on the effects, upon stream 
flow, of ice which covers the rivers of the Northern 
States for four or five months of the year. Mr 
Liddell shares the preference of the Geological 
Survey of his country for the Price current meter, 
which the Survey is using exclusively, but he e 
not fail to point to the acknowledged limitations 0 
that instrument. Ав regards current meters a7 
some other instruments, he gives the name of the 
manufacturer or of his American agent without 
further references. Literature references are not 100 
abundant on the whole, and they are unfortunately 
often to numbers of reports without dates ; 9200 
reference to Mr. Wade's work in Egypt. 1922, p 
noteworthy exception. The reappearance of pr 4 
lems—simply statements of problems, Manon 
answers or hints for their solution—in some recen 
publications is a retrograde step. 


Trade Unions and the Law. By ARTHUR HENDERSON, 
B.A., LL.B. (Cantab.), Barrister-at-Law. London: 
Ernest Benn, Limited. [Price 8s. ба. net.] 

* WHATEVER our view тау be of the law, there is 

an enormous advantage in knowing what the law 

is. The law may not be justice, and we just 
now have no great respect for it. We may be 
eager to revise it, but so long as it is the law 
we should understand the relation between the 
law and ourselves. Knowledge is power, and 
ignorance of the law is a limitation so serious as 
to afford no excuse for unpleasant consequences 
to those whose duty it is to understand it.” 

Thus does the Right Hon. J. R. Clynes, M.P. com- 

тепсе a Foreword to this little volume which 

is the work of a son of one of his colleagues in the 

Labour Party. Unlike Mr. Clynes, we may think 

that law 48 justice: we may have a great respect 

for it; but we can all agree that some knowledge 
of the law is eminently desirable. 

But he who essays to write any legal textbook 
in such guise that it will be understood of the 
people," sets himself no easy task, and the subject 
chosen by Mr. Henderson is fraught with excep- 
tional difficulties. The law is to be found for the 
most part in statutes the interpretation of which 
has given rise to long and complicated litiga- 
tion and if they have been perplexing to the 
judges who, amongst laymen, is to understand 
them ? 

Mr. Henderson, however, has made an attempt 
at exposition upon which he may be heartily con- 
gratulated. Having outlined the early history of 
the trades union, he explains its status and powers 
as а legal entity. He then provides us with а 
chapter on procedure, both civil and criminal, in 
cases which concern the union and its members. 
The legal responsibilities of these bodies, the right 
to strike, and political action, are also dealt with. 
Nor does he confine himself merely to the trades 
union and its members. He treats of friendly 
societies, National health insurance, unemployment 
insurance, conciliation and arbitration, and work- 
men's compensation. Іп an appendix he prints 
the text of such of the statutes as are germane to 
his subject, and various useful forms. 

While much that Mr. Henderson writes of trades 
union law in general is of considerable interest, one 
naturally looks to see what he has to say about the 
Trades Disputes Act, 1927. Those who read the 
chapter which deals with “the right to strike" 
will discover that notwithstanding the furious 
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EXTENSION OF THE ROYAL EDWARD equipment sufficiently complete and efficient to meet 
DOCK AT AVONMOUTH V 

j The City of Bristol is, of course, located on the 

THE history of the Port of Bristol is a long and | northern bank of the River Avon, some seven miles 

interesting one, and, if written in detail, would | from the point where this river flows into the mouth 

show that the early navigators and merchants of| of the Severn, which at this point is some 5 miles 

Bristol have played a very important рагі | wide. The City Docks of the Port of Bristol are 

both in geographical discovery and in the develop- | situated in the centre of the city, and have a total 

ment of our sea-borne trade. It was from this| area of 83 acres, with some 15,000 ft. of quayage. 

The principal entrance lock is 350 ft. long and 
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at Avonmouth, and at Portishead. The latter dock 
is 12 acres in area, and is entered through a lock 
472 ft. in length and 66 ft. wide. The depth of 
water over the sill at the entrance is 34 ft. at 
H.W.O.S.T. The quayage at Portishead amounts 
to 2,830 ft., and there is а floor granary with а 
capacity of 12,000 tons and three sheds, capable 
of accommodating 12,000 tons of grain between 
them. Timber forms the most important item of 
the trade at Portishead, and excellent accommoda- 
tion, both covered and uncovered, is provided for 


port that John Cabot and his son Sebastian 
set sail in 1497, landing on the hitherto undiscovered 
continent of America, and claiming it for King 


62 ft. wide, and has 33 ft. of water over the sill at 
H.W.O.S.T., or 10 ft. less at high water of neap 
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its storage. In addition, a large quantity of petrol 
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Henry ҮП. At this time, and for several centuries 
afterwards, Bristol maintained its position as second 
only to London in importance as a seaport. It 
was owing to the industrial revolution of the 
Seventeenth Century, which transferred а large 
proportion of the population to the Northern 
Counties, and altered the balance of trade to a 
great extent, that the relative position of the 
port declined. At present Bristol ranks eighth in 
order among the ports of the United Kingdom, the 
net register tonnage of vessels arriving from foreign 
with cargoes during 1927, amounting to 2,090,000 
tons. It is, however, the most important market 
and distributing centre for grain, provisions, oil, 
&c., for the West of England, owing partly to its 
favourable geographical position, but more especially 
to the progressive policy of its administrators, in 
враппр no effort to render its accommodation and 
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tides. These dimensions and depths enable ships 
up to 330 ft. in length, and of 5,000 tons burthen, 
to use the docks. Numerous public transit sheds, 
with a total floor area of over 70,000 sq. yards, are 
provided, in addition to dry docks, granaries, cattle 
lairs and а privately-owned cold stores. 

The City Docks were acquired by the Bristol 
Corporation in 1848, and have, of course, been 
modernised and improved materially since that 
time. In 1877, the Avonmouth Dock, situated, as 
its name implies, at the mouth of the river, was 
opened, having been constructed by private enter- 
prise, and, two years later, the Portishead Dock, 
on the Somersetshire bank of the Severn, about 
24 miles west of Avonmouth, was put into service. 
Both these docks were acquired by the Corporation 
in 1884, and the Port of Bristol now includes the 
three separate dock systems in the City of Bristol, 
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is imported, and special provision is made for 
handling this. 

By far the most important dock system of the 
Port of Bristol, however, is that at Avonmouth, 
as will be evident from the fact that, of the total 
tonnage entered from foreign with cargoes during 
1927, and previously mentioned, about 75 per 
cent. entered at Avonmouth. Тһе original Avon- 
mouth Dock, which, as already stated, was opened 
in. 1877, is 2,180 ft. long and 500 ft. wide, with 
4,800 ft. of quayage. The entrance lock is 454 ft. 
in length and 70 ft. in width, while the depth of 
water over the sill is 38 ft. at H.W.O.S.T. Adjoin- 
ing the original Avonmouth Dock, and connected 
to it by а junction cut, is the Royal Edward Dock, 
which was constructed by the Corporation and offi- 
cially opened by Н.М. King Edward VII on 
July 9, 1908. Тһе greater part of the construction 
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work was carried out by Messrs. John Aird and 
Company, of Westminster, to the designs and 
under the supervision of the late Mr. W. W. Squire, 
who at that time was Chief Engineer to the Bristol 
Docks Committee. An account of this work was 
given in ENGINEERING, vol. xxxv, on page 857, 
and vol. Ixxxvi, page 5, from which full particulars 
can be obtained. We may mention, however, that 
the work included the construction of two piers 
forming the entrance channel, an entrance lock 
875 ft. long апа 100 ft. wide, giving а depth ot 
water over the sill of 46 ft. at H.W.O.S.T., a graving 
dock of the ваше dimensions, the junction cut 
&bove referred to, communicating with the old 
Avonmouth Dock, three transit sheds and а 10,000- 
ton granary, in addition, of course, to the Royal 
Edward Dock itself. The latter, at that time, had 
а total area of 44 acres, with 4,968 ft. of quayage. 
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on, and the contract for this was also secured Бу 
Меввга. Árrol, the work being commenced in July, 
1925. Тһе grain-handling machinery required for 
the scheme was contracted for by Messrs. Henry 
Simon, Limited, of Manchester, and & number of 
automatic grain-weighing machines were ordered 
from Messrs. W. and T. Avery, Limited, of Bir- 
mingham. The railway sidings and roads, how- 
ever, were constructed by the Authority, using 
direct labour. The whole of this work, the esti- 
mated cost of which is 1,220,0001., is now prac- 
tically completed, and is to be officially opened by 
H.R.H. the Prince of Wales, on the 23rd instant. 
By the courtesy of Mr. Peace, we have recently 
had an opportunity of inspecting the work, which 
we propose to describe in some detail below, as 
an interesting and important example of what is 
being done in this country to maintain dock 
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Since then, however, the foreign imports to the 
Port have increased by nearly 270 per cent., 
the tonnage of grain imported, mainly through 
the Avonmouth and Royal Edward Docks, having 
alone increased from 157,000 tons in 1908 to 
849,000 tons in 1927. In anticipation of such 
development, the original design of the Royal 
Edward Dock had provided for the extension 
of the northern end by two arms, each 1,800 ft. 
long by 300 ft. wide. One of these arms, viz., 
that on the western side, was partly excavated to 
form & timber channel at the time the work was 
carried out, but on the eastern side, the northern 
end of the dock was formed by & pitched-rubble 
slope, instead of & vertical wall, to facilitate the 
subsequent construction of the eastern extension 
arm. The heavy traffic at Avonmouth during the 
war showed the necessity for additional accommoda- 
tion, and application for the necessary powers 
having been made by the Corporation of Bristol, 
an Act authorising the extension of the eastern arm 
of the Royal Edward Dock was obtained in the 
1917-18 Parliamentary Session. The work was 
not proceeded with immediately, owing to the high 
costs prevailing after the conclusion of the war, but 
in 1923, the Port Authority having been approached 
by the Unemployment Grants Committee, it was 
decided to commence operations with a view to 
relieving unemployment. Contract drawings and 
specifications for the work were at once prepared 
by Mr. T. A. Peace, Mr. Squire’s successor as Chief 
Engineer to the Port of Bristol Authority. In 
January, 1924, the tender of Messrs. Sir William 
Arrol and Company, Limited, of Glasgow, was 
accepted and the work was put in hand shortly 
afterwards. 

Messrs. Arrol’s contract included the excavation 
of the extension arm to a depth within about 
10 ft. of the ultimate bottom, the construction 
of reinforced-concrete wharves on each side of the 
arm, two reinforced-concrete transit sheds, and a 
transit silo granary, as well as certain subsidiary 
works in connection with the capstans, cranes, &c. 
Later, the construction of an additional storage silo 
granary, with a capacity of 20,000 tons, was decided 
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facilities abreast of the requirements of modern 
shipping. 


EXCAVATION AND DREDGING. 


It should first be explained that the dimensions 
of the new arm originally contemplated have been 
modified, its length, as completed, being approxi- 
mately 1,700 ft. and its width 400 ft., the depth of 
water available being 30 ft. The width of the 
entrance to the arm, as shown in the key plan, Fig. 1, 
remains at 300 ft., the additiona] width having been 
obtained for the greater part of the length by 
forming the projecting jetty between the eastern 
and western arms with a tee-shaped head. This was 
desirable, as experience had shown that a width of 
300 ft. was hardly sufficient for mancuvring the 
larger vessels to their berths with others already 
lying at the wharf. Actually, the length of the new 
arm is sufficient to provide three deep-water berths 
on each side. In the early stages, however, the 
western side will be used only ав an open quay, but, 
if necessary, at а later date, single-storey transit 
sheds can be erected on this side and the necessary 
railway facilities provided. Тһе eastern side forms 
an extension of the previously existing eastern 
face of the Royal Edward Dock, and it is on this 
side that the transit sheds, granary, &c., have been 
constructed, as indicated in the diagrammatic 
cross-section, Fig. 2. 

The main excavation between the cope lines of 
the eastern and western wharves, and between the 
levels + 30:00 and + 8:00, was done in the dry 
by one No. 14 Arrol-Whitaker steam navvy, having 
а bucket capacity of 24 cubic yards, and mounted 
оп а caterpillar track. The material, which con- 
sisted of sandy clay, was generally removed in 
layers from 10 ft. to 12 ft. deep, and about 5,500 
cubic yards were excavated in an average week. 
In all, about 500,000 cubic yards were excavated in 
this way, the volumes being indicated in the longitu- 
dinal and cross sections given in Figs. 3 and 4, 
respectively. The excavated material was trans- 
ported in ordinary side-tipping wagons, of the 
Manchester Ship Canal type, to the spoil lands 
situated at about а mile from the work. Тһе rails 


were laid with a gradient of 1 in 50 from the dock 
bottom, and trains of 12 wagons were hauled by 
а six-coupled Barclay locomotive with cylinders 
12 in. in diameter. Three of these locomotives were 
required to keep the navvy employed continuously. 
The areas at each side, afterwards covered by the 
wharves, were excavated by hand to а slope of 
44 to 1, after the piles for supporting the wharves 
had been driven, Ше excavated material, in this 
case, being lifted and dumped behind the wharf by 
5-ton steam cranes having jibs 65 ft. in length. Ву 
using these exceptionally long jibs, it was possible 
for the cranes, travelling on a 7-ft. 6-in. gauge track 
running parallel with and immediately behind the 
wharf, to cover the whole area. АНег the construc- 
tion of the wharves, further material was excavated 
by hand from under them to form the final 2 to 1 
slope. This material was wheeled by hand and 
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piled up parallel with, and immediately in front of, 
the face of the wharf, as shown in Fig. 4, with the 
object of stabilising the slope and preventing any 
tendency to slip before the admission of the water ; 
it was subsequently removed by dredging. 
Although they were, of course, carried out at 
& considerably later stage in the work, it will be 
convenient here to refer to the dredging operations, 
by which the material between the levels + 8:00 
and — 2:00, was removed and used for land 
reclamation after the completion of the wharves; 
this was done to avoid the possible risk of the earth 
slipping. Тһе work was carried out by Messrs. K. L. 
Kalis, Sons and Company, Limited, 53, New Broad- 
street, London, E.C.2. Water was admitted into 
the new arm by forming a channel, about 2 ft. wide, 
in the top of the stone-pitched earth dam which 
had excluded the water while the excavation and 
construction of the wharves was in progress. Tbe 
invert of the channel was about 6 in. below the 
normal line of the water in the existing dock, 
although the actual level of the water was kept 
slightly above the normal About 12 days were 
occupied in filling the extension arm to the normal 
dock level. Тһе aerial photograph reproduced іп 
Fig. 6, on Plate LIII, illustrates this stage of the 
work. The earth dam can be seen still in position, and 
the new transit sheds and granaries are also visible. 
The first operation in connection with the dredging 
work was the removal of the centre portion of the 
pitched slope. This was done by means of а bucket 
dredger, the dredged material being loaded into 
hopper barges and deposited over an approved ares 
in the Bristol Channel. Fig.7, on Plate LIV, shows 
the dredger engaged on this operation, with a hopper 
barge alongside. The stone pitching had an 
average thickness of 2 ft. 6 in., and the slope was 
about 3 to 1, but no great difficulty was experienced 
in removing it with the dredger. When a breach 
had been formed, the plant for the land-reclamation 
work was floated in through it and moored in 8 
fixed position at the northern end of the extension 
arm. Prior to this, timber trestles were erected to 
carry the pipe line for conveying the dredged ааа 
to the spoil areas, on which the material excav® 
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in the dry had been deposited, as already men- 
tioned. The pipe line, shown іп Fig. 5 on page 566, 
was composed of steel pipes 2 ft. in diameter 
internally, in about 16-ft. lengths, with flanged joints. 
Its total length was about a mile, and for the 

ter part of this distance it was carried on the 
timber trestles, previously mentioned, at а height 
of about 14 ft. above ground level; timber bridges 
were constructed to carry the line over two cart 
roads and a railway siding. 
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ENGINEERING. 


the foreshore of the River Severn, the area having 
been previously partly protected by earth works 
constructed by the Port of Bristol Authority. Addi- 
tional retaining banks were, however, formed by 
Messrs. Kalis, and, at the distant end of the area, 
an outfall weir was constructed, the level of the 
weir being regulated as required to drain off the 
surplus water. The dredging work was commenced 


567 


— — — —Uͤ4 


through the pipe line to the spoil areas situated оп | beds measuring approximately 750 ft. by 60 ft. 


Fig. 9, on Plate LIV, shows the pile- making yard with 
a number of piles completed. About three weeks 
was required to fill the bed, and no pile was lifted 
until it was three weeks old; it was then tarred 
and stacked for three months before being driven. 
The reinforcement for each pile was assembled in 
an adjacent area provided with a hand- operated 
gantry, and the assembled steel skeletons were 
lifted and placed in the moulds by а 15-ton Morgan 
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The whole of the material dredged from the 
extension arm, with the exception of that removed 
in breaching the pitched slope, was raised by a 
bucket dredger and loaded into dumb barges, which 
were then towed to the floating pumping plant at 
the northern end of the arm, shown in Fig. 5. 

he dredger used was of the centre-ladder type, 
capable of dredging to a depth of 60 ft. and having 
8 capacity of 1,000 cubic yards per hour, while the 
Pumping plant included а suction-reclamation 
Pump dredger with 24.in. connections, driven by 
8 steam engine of 500 indicated horse-power, and a 
diluting pump of 200 indicated horse-power. Water 
was pumped by the latter into the dumb barge 
containing the dredged material, and the diluted 
"eie was lifted and discharged into the pipe line 
y the 24-in. pump; Fig. 8, on Plate LIV, shows this 
Operation in progress. Тће material was conveyed 
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the total amount of material removed being just 


over 300,000 cub. yards. . 


PILE MANUFACTURE AND DRIVING. 


For supporting the wharves, and for the founda- 
tions of the transit sheds and granaries, reinforced- 
concrete piles were employed. For the whole work, 
4,582 piles, either 15 in. or 164 in. square, and 
ranging from 54 ft. to 62 ft. in length, were made 
and driven, the heaviest piles weighing about 8 tons. 
Particulars of the reinforcement used for the 15-in. 
piles are given in Figs. 12 to 15, on this page, and 
that for the 16j-in. piles was similar. The jetty 
projecting between the eastern and western exten- 
sion arms was used for the manufacture of the piles, 
which were cast side by side on timber beds with 
sheet-steel side shutters. Sufficient beds were 
provided for 330 piles, the area covered by the 


on July 9, 1927, and completed by November 17, 
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steam derrick crane running on a track laid along 
the western side, as shown in Fig. 9; this crane 
also handled the finished piles. Тһе concrete was 
poured by a short Insley tower, visible in Fig. 9, 
mounted on a carriage running on а 16-ft. 
gauge railway track, which also carried a Ransome 
concrete mixer and а hoisting winch; both the 
latter were electrically driven. Standard-gauge 
railways were laid on each side of the beds, the 
concrete material being brought in on the eastern 
side, while the reinforcement, steel side shutters, 
and finished piles, were handled on the western side. 

In all cases, the piles were driven before any 
excavation had been done in the areas in which 
they were employed. Four specially designed 65-ft. 
steel frames, with 34-ton drop hammers, were used 
for the purpose; these are shown in Fig. 10 on Plate 
LIV. Electric winches, supplied by Messrs. John H. 
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Wilson and Company, Limited, of Birkenhead, 
and driven by 80-h.p. motors, were used for opera- 
ting the hammers, the usual arrangement of friction 
clutch and rope attached to the hammer being | 
employed. Each frame was mounted on a steel 
undercarriage, running on double wheels on a 
longitudinal timber track. Cross travel was also 
provided by the undercarriage, the arrangement 
enabling the frames to cover the required area 
without jacking and also facilitating the accurate 
alignment of the piles. Two frames were employed | 
continuously in driving the piles for the wharves, 
the other two being used for driving those for the 
sheds and granaries. A 10-ton Morgan steam 
derrick crane, mounted on bogies and shown in 
Fig. 10, was used with each pair of piling frames, 
and this served both to pitch the piles and to haul 
the паше carriages along. Оп an average, about 
100 piles were driven per week, with all four frames 
working simultaneously. 


the water being excluded from the 
excavated area by the stone-pitched 
earthen slope. To enable the junc- 
tion between the old and new 
wharves, on both sides of the dock, 
to be effected in the dry, cofferdams, 
one of which can be distinguished 
in Fig. 19, on Plate LVI, were con- 
structed of Ransome interlocking 
steel sheet piling, one end of the 
cofferdam making contact with the 
old wall in the water of the Royal 
Edward Dock and the other end 
terminating in the newly excavated 
area, well inside the earthern slope. 
The sheet piles forming the coffer- 
dams were driven by a McKiernan- 
Тату steam hammer, and were 
extracted by a 30-ton floating crane 


WHARF CONSTRUCTION. 


As already explained, the wharves on each side 
of the extension arm were constructed in the dry, 
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on Ше completion of the work. It may here be 
mentioned that, on the northern end, the wharves 
were extended in trenches for about 50 ft. beyond 
the available waterway, the trenches being subse- 
quently filled in and a pitched slope formed between 
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them similar to that previously existing at са 
southern end. This was done to facilitate 8 8 
extension of the waterway when this beco 
necessary in the future. p 
Тһе design of the wharves, which we believe 19 
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are provided, two of these being used entirely for 
railway transport and the third partly for rail and 
partly for road transport. As will be clear from 
Fig. 1, on page 565, the railway tracks are arranged 
во that the shunting operations for each shed can be 
carried out independently, and a complete equipment 
of electric capstans has been provided to facilitate 
the movements of railway rolling stock. Internally, 
goods are moved from one floor to another by means 
of electric lifts and gravity chutes, which can be 
seen in Fig, 11 on page 567, and in Fig. 20 on Plate 
LVI, which is an interior view of the ground floor in 
shed U.“ We shall refer in more detail later to 
the grain-handling arrangements, but we may here 
mention that grain is discharged from ships by 
floating pneumatic elevators, or by travelling pneu- 
matic elevators on the wharf, and delivered by these 
on to band conveyors which carry it to the transit or 
storage granaries. The gallery for the conveyors is 
continuous with the first floor of the transit sheds, 
on the water side, as shown in the transverse section, 
Fig. 11, оп page 567. It is also clearly shown in 
Fig. 19 on Plate LVI, while Fig. 21, on the same 
Plate, is an internal view of the part of the gallery in 
front of the transit granary, taken before the 
installation of the conveyors. 

In the construction of the sheds, the pile caps 
were formed immediately after the piles had been 
driven, the first lift of the columns being concreted 
atthesametime. Drawings showing the dimensions 
and giving particulars of the reinforcement of a 
typical column are reproduced in Figs. 46 to 49 on 
Plate LVIII, while similar particulars of the main and 
secondary floor beams are given in Figs. 50 to 54 
on the same Plate. Тһе first lift of the columns 
carried the work up to the normal ground-floor level 
at about + 39-00, and filling was then deposited 
over the whole area to bring the ground up to this 
level. Ordinary timber shuttering was used in this 
stage of the work. Owing to the soft nature of the 
newly-deposited filling, special arrangements were 
made to enable the first floor to be constructed 
with the least possible amount of strutting under 
the beams. For this purpose, timber frames, 
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12,000-ToN TRANSIT GRANARY UNDER CONSTRUCTION. 


composed of 9-in. by 3-in. uprights, spaced at 3-ft. 
14-іп. centres, were placed under each of the main 
beams, which run parallel with the length of the 
shed at about 23-ft. 9-in. centres. To support the 
secondary beams, which are spaced at 6-ft. 3-in. 
centres, 12-in. by 5-in. rolled-steel joists were 
placed transversely across an 11-іп. by 3-in. bearer, 
which was bolted to the 9-in. by 3-in. timber struts. 
The steel joists spanned the space of 23 ft. 9 in. 
between the main beams, except in the case of the 
outer bay, the width of which is 34 ft. 9 in., and 
carried a light timber frame, about 3 ft. high, which 
formed the bottoms of the secondary beams. These 
timber frames also supported dome-shaped steel 
shutters used for forming the under sides of the 
floor slabs and the vertical sides of the secondary 
beams. The steel shutters were made in units 


about 2 ft. 6 in. long, each weighing about 150 lb., 


the material used in their construction being similar 
to that employed for the wharf shutters, previously 
referred to. Each shutter was constructed with a 
taper of 1 in. at the sides to facilitate stripping. 
Steel shuttering was also used for the columns, the 
units measuring about 4 ft. by 2 ft., having 14 in. 
by 14 in. stiffening angles, and being connected 
by in. bolts. It was found practicable to fill a 
23 ft. lift of a 2-ft. square column in one operation 
with this shuttering without any evidence of 
bulging. Steel shutters for three 25-ft. bays, and 
main beam supports and steel joists for six bays, 
were provided, and with these it was found possible 
to concrete one 25-ft. bay in rather less than a week. 
The steel shutters were stripped on the fourth day 
after concreting, and the beam bottoms were 
removed after 21 days. 

The construction of the floor of the grain-con- 
veyor gallery was carried on simultaneously with 
that of the first floor of the shed, although the work 
on the former was necessarily a few bays in advance. 
After the completion of the first floor of shed “ V,” 
which is that near the northern end of the exten- 
sion arm, the work on the second floor of this shed 
was continued before commencing on the super- 
structure of shed “ U.” An interesting feature 
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of the design resulted from the fact that, at the 
northern end of each shed, on the water side, it 
was necessary to omit the columns from two bays 
to allow the railway tracks to enter the buildings on 
а curve as shown in the plan, Fig. 1, on page 565. 
At this point, the conveyor gallery, and part of the 
floor and roof, are carried on two reinforced-concrete 
arch girders of 75 ft. span. Figs. 55 to 09 on 
Plate LVIII, give particulars of the reinforcement 
used in these girders, and their position can be 
seen in Figs. 43 and 45 on the same Plate. In 
construction, the girders were carried up to the 
first-floor level and then left until the second floor 
was concreted, when the arches were completed. 
Two 12 in. by 12 in. timbers, bolted together, were 
used as supports at the third points, and these 
were left in position until the arch had been соп. 
creted, The full length of the top and bottom booms 
was, of course, concreted in one operation. The 
concrete was made in an electrically-driven mixer, 
with а capacity of 4 cubic yard, and lifted to the 
required level by a derrick crane, having ап 80. ft. 
jib, located at the northern end of the shed. It was 
lifted іп a J- yard skip, from which it was dump | 
into a side-tipping truck and wheeled to the point 
at which it was required to be poured. 

No brickwork whatever was used in the construc- 
tion of the sheds, the walls being formed of concrete 
panelling 6 in. in thickness. Above the panelling. 
on each floor, glazed timber frames were inser? 
for lighting the interior, the area of the wee 
being generally only slightly less than that of p 
panelling, so that the daylight illumination я 
ample. Careful attention has also been give ted 
the matter of artificia] illumination, which is effec 
by gas-filled lamps in specially designed a 
It may also be mentioned, before passing i rin 
opening sashes have been provided in the g | сз 
on the water side at the first floor level, to айт! ей 
врошв of the travelling grain elevators, Ва T 
delivering the grain through openings Ш ыт the 
on to the band conveyors in the gallery. doors 
ground-floor level, continuous timber sliding m 
visible in Fig. 20 on Plate LVI, are provided оп 
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sides, the spaces above the doors being filled by 


БА corrugated sheeting or steel grilles, which admit 
Я On the first-floor 


level, sliding doors are provided to give access to 


air and light into the interior. 


the external cantilever loading platforms. 


TRANSIT AND STORAGE GRANARIES. 


The transit granary, which, as already mentioned, 
adjoins the wharf, has a total capacity of 12,000 


tons, and is divided into two wings, with railway 


sidings, roofed over, between them, as shown in the 
transverse section, Fig. 63 on page 568. The 
wings are both 258 ft. 8 in. in length, measured 
between the centres of the end columns, and the 
other principal dimensions can be obtained from 
Fig. 63. The eastern wing and the land side of 
the western wing, are both arranged for deliver- 
ing bagged grain into railway trucks, but, on the 
water side, provision is made for the rapid delivery 
of bagged grain to merchants or coastwise craft, 
ав well as for loading smaller craft with bulk cargo 
by means of weighers and telescopic band con- 
veyors. We shall deal with this equipment in a 
subsequent article, but we may now explain that 
the main object of the transit granary is to dis- 
charge a ship as rapidly as possible, irrespective 
of the lay days under the charter, and, when neces- 
вату, to give ex-ship rates to merchants from the 
granary within the lay-day period. This, of course, 
enables a ship to clear in the minimum time and 
avoids logs to the merchant. 

There are, in all, 106 silos in the transit granary, 
68 in the eastern wing and 38 in the western wing. 
the largest measuring 11 ft. 11 in. by 10 ft. in plan, 
and the whole varying from 60 ft. 6 in. to 39 ft. 
In depth; the capacity ranges from 133 tons to 
80 tons. The internal dividing walls are 7 in. in 
thickness, and particulars of the reinforcement used 
for the hopper.bottoms are given in Fig. 64, on 
page 508. 

Ав the methods of construction adopted for both 
transit and storage granaries were similar, we may 
briefly explain the general features of the latter 
before describing the constructional methods for 
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both. Тһе total capacity of the storage granary, 
ав already stated, is 20,000 tons, and its construc- 
tion was decided upon some time after the com- 
mencement of the work on the extension arm of the 
dock, in order to provide additional storage for 
grain, which forms the most important trade of 
the port. The contract was awarded to Меввгв. 
Arrol and the work was commenced in July, 
1925, and has recently been completed. Ав in the 
case of the transit granary, the storage granary is 
constructed entirely of reinforced concrete carried 
on reinforced-concrete piles. А plan of the storage 
granary is given in Fig. 60, on Plate LIX, and а 
transverse section of the western wing in Fig. 65, 
on page 568. From these, it will be seen that it is 
divided into two wings with railway sidings between 
them, each wing containing three rows of silos. 
The silos, of which there are 182 in all, range from 
56 ft. 6 in. to 74 ft. in depth, and from 10 ft. by 
3 ft. 7 in. to 11 ft. 11 in. by 11 ft. in plan, whiletbeir 
capacities vary from 180 tons to 50 tons. It will be 
seen from Fig. 65, on page 568, that the silos in the 
inner row of each wing are arranged at a high level, 
which has been done to facilitate the sacking off of 
the grain and its delivery, in sacks, into railway 
trucks on the sidings. The two outer rows are 
generally larger and are carried down to a lower level 
for bulk delivery. The walls between the largest 
silos are 7 in. in thickness and are reinforced as 
shown in Figs. 61 and 62, on Plate LIX. Further 
details of the reinforcement of the bottoms of the 
silos are given in Figs. 66 to 77, on page 569. 

For the construction of both granaries, timber 
shuttering was used exclusively, the arrangements 
for the transit and storage granaries being illustrated 
by Figs. 78 and 79, respectively, on page 570. Suffi- 
cient shuttering was provided at the outset for the 
construction of a complete lift of 2 ft. over the whole 
area of each building, and this remained serviceable 
until the completion of the work, with only minor 
repairs and renewals. No ordinary scaffolding was 
employed, but a working stage was formed inside 
each of the silos and supported on bolts passed 
through the concrete of the walls, which had been 
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placed previously. The bolts were withdrawn and 
the stages raised, lift by lift, as the work progressed. 
In the case of the transit granary, the concrete was 
distributed by an Insley tower, 180 ft. in height, the 
chute of which is clearly shown in Fig. 78 on page 
570, the tower being erected in such a position that 
its chute could reach all parts of both wings. The 
concrete was made in a Ransome mixer, of $ cubic 
located, together with the hoisting 
winch, at the bottom of the tower ; both machines 
were electrically driven. For the construction of the 
storage granary, on the other hand, the concrete 
was handled by a 5-ton steam derrick erected on a 
steel trestle, as shown in Fig. 80, annexed, in 
which the building is shown practically completed. 
The concrete was made in a petrol-driven Parker 
mixer, of 1 cubic yard capacity, and lifted by the 
crane to the top of the building in hopper-bogie 
skips, from which it was dumped into barrows and 
wheeled to the required position, as will be clear from 
Fig. 79. 

Tn concluding our account of Ше reinforced- 
concrete work, we may mention that, in general, 
the coarse aggregate used in the concrete was { in. 
graded stone obtained from quarries at Wickwar 
and Chipping Sodbury, іп. Gloucestershire. The 
fine material consisted of the same stone crushed 
to about 3 in. size and Holm sand dredged from 
the bed of the Severn, the two materials being 
mixed in equal proportions. The normal mixture 
used was three of stone and two of sand to one of 
cement, and the safe compressive stress allowed in 
the design calculations was 700 Ib. per square inch. 
It is claimed that, by using the comparatively rich 
mixture mentioned, an appreciable saving in the 
total cost of the work has been effected. For the 
piles, a 4 to 1 mixture was employed. The whole of 
the cement and concrete materials was tested on 
the works, and about 22,000 tons of cement, 65,000 
tons of crushed stone, and 40,000 tons of sand have 
been used. The steel reinforcing bars were sup- 
plied by the Whitehead Iron and Steel Company, 
Limited, of Tredegar, Mon., and those for the wharf 
and sheds were bent to the required form before 
delivery ; about 10,000 tons of steel were used. 

(То be continued.) 


THE LATE MR. JOHN GARDNER. 


Mn. JOHN GARDNER, who died at Bolton-le-Sands, 
Lancashire, on May 2, was an inventor of ingenuity, 
some of whose ideas were made considerable use of 
during the Great War. | 

Ава young man in Manchester, he was associated with 
the development of the typewriter, and invented а 
machine which was described іп ENGINEERING* as 
being “ certainly the smallest and most compact of its 
kind yet produced." In this typewriter the types were 

late bent round and secured to a 
cylinder, the latter bens rotated varying distances when 
each key was depressed. Тһе types were arranged in 
six rows, which were brought into position by the 
successive movements of a bell-crank lever operated by 
a spacing key. Ink was supplied from a pad, instead of 


from а ribbon, as was usual at that time. The machine 


is preserved in the South Kensington Museum. 
ubsequently Mr. Gardner turned his attention to 


improving the gyroscopes used on torpedoes, with a view 
to eliminating the distortion which occurred in the 
gimbal ring owing to vibration. He suggested} support- 
ing the wheel on а fixed axle on a single row of balls, 


retained in the central plane of the wheel disc by two 
washers. Тһе wheel being supported at any moment 
on & single ball, the arrangement resembled a spinning 
top revolving on в single point. Ав the journal balls 
ran on а path directly between the two axle pivots, а 
variation in friction did not cause a horizontal force 
to be exerted on the inner gimbal, and this freedom 
enabled runs free from precession to be secured. 

At an earlier date he was the first inventor to devise 
а back-pedalling brake for bicycles, while in 1907 
he described а system of controlling а telephone 
circuit by means of sounds, a principle which was, of 
course, largely used during the war in connection with 
both sound locators and hydrophones.[ This, it may 
be recalled, he accomplished by breaking а loose 
contact by means of the resonant vibration of a reed, 
tuned to the frequency of the controlling impulses. 
For his services in connection with naval and maritime 
work, of which this is an example, he was appointed а 
Member of the Order of the British Empire in 1920. 
J ⁰⁰¼y ĩ ете тылы tsp E жне. 

* Seo ENGINEERING, vol, |, page 645 (1891). 
24 Ree ENGINEERING, vol. xcvii, page 229 (1914). 

{ See Electrical Review, vol. 1хі, page 962 (1907), 
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At the present time his system of submarine signalling, 
as an aid to navigation in foggy weather, is in successful 
operation on а large number of ships. 

Ап extension of the idea embodied in this apparatus 
is to be found in the Gardner microphone stethoscope 
for bearings, which was described а few years ago in 
ENGINEERING.* This consists of two microphone 
electrodes in & vertical plane, the lower of which is 
screwed to the bearing cap, &c., under examination, 
while the latter is carried by an insulated bridge piece 
and is connected to а terminal plate and thence to a 
central switchboard carrying & telephone, a milliam- 
meter and battery. This electrode is fitted with a 
hollow cone containing carbon, so that any alteration in 
the vibration is immediately noticeable in the change 
in the sound audible in the microphone and in the 
eurrent indicated on the milliammeter. Тһе arrange- 
ment enables the vibratory condition of a number of 
machines to be indicated at one central point. 


THE PHYSICAL SOCIETY. 


AT the meeting of the Physical Society held on 
Friday, April 27, аб the Imperial College of Science, 
Dr. W. Н. Eccles, F.R.S., being іп the chair, a paper 
entitled ‘‘ Experiments with Mercury Jets and the 
Phenomena Exhibited at their Impact with Steel 
and Glass,” presented by Professor Will С. Baker, М.А., 
of Queen’s University, Kingston, Ont., Canada, was 
read by Dr. Allan Ferguson in the absence of the 
author. The paper stated that as a light sphere was 
retained in a vertical jet of fluid in virtue of the change 
of momentum of the fluid produced by its adhesion 
to the sphere, it was thought that a steel sphere would 
not be retained in a vertical mercury jet, as there was 
по“ wetting of the steel by that fluid. Experiment 
showed that & given bicycle ball might or might not 
be retained by such a jet, as the speed of the jet 
(at & given angle of incidence) rose above or fell below 
& critical value for that ball. Conditions were simplified 
by the use of cylindrical and of plane surfaces of steel, 
and an approximately constant time of adhesion 
between mercury and steel was found for various 
speeds of impact. This led to the explanation of the 
phenomenon in terms of the well-known theory of the 
instability of jets. 

In the discussion, Dr. Eccles offered an alternative 
explanation of the ball-and-jet phenomenon. If the 
jet struck the ball at а point away from the vertical 
axis, the stream would distribute itself unequally 
over the surface of the ball, &nd the thinner region 
of the stream loses velocity faster than the thicker 
region. Hence the pressure exerted by the former 
would be the greater in accordance with Bernoulli's 
theorem, and tend to restore the ball to the symmetrical 
position. Тһе author had experimented with steel 
and mercury in order to obtain an unwettable surface, 
but could he not more easily have waxed the surface 
of one of the balls ordinarily used? Тһе paper 
reminded Dr. Eccles of а small slow-motion, variable- 
speed motor which he had once constructed, in 
which à water-jet of adjustable volume fell vertically 
on to а ball fixed to the lower end of an arm, the upper 
end of which was fixed to а shaft. Тһе ball oscillated 
in the jet, and the consequent reciprocating motion of 
the shaft was rectified by means of ratchet mechanism. 

Мг. T. Smith said that Dr. Eccles’s explanation 
should be tested quantitatively, since the low-pressure 
region of the stream rose higher, and so covered a 
wider area than the low-velocity region. The correct- 
ness of his explanation could, therefore, be decided 
qualitatively. Dr. Ferguson said that he did not 
think that Osborne Reynolds, who first discussed the 
problem, had considered Bernoulli's theorem as а 
possible explanation. It was interesting to note, 
however, that Reynolds had described an experiment 
in which a disc forming the bob of a pendulum had 
been made to vibrate in a water jet in the way 
mentioned by Dr. Eccles. 

A paper entitled “А Valve-maintained High- 
frequency Induction Furnace and Some Notes on 
the Performance of Induction Furnaces” was read 
by Mr. G. Eric Bell, B.Sc., of the National Physical 
Laboratory. The paper was divided into two parts. 
In Part I the electrical design was given of a valve- 
operated high-frequency induction furnace, together 
with some details of its performance, and in Part II 
a theory of the behaviour of induction furnaces in 
general was developed, and some experimental results 
supporting the theory given. 

Mr. B. S. Gosling, in the discussion, said that 
the paper gave exactly the information which was 
required by those concerned. Had the author 
considered the possibility of X-radiation from the 
apparatus, which was intended for use by non. 
specialists 2 Не had recently found, in testing а 
commercial apparatus employing valves of large 
power, that at a particular adjustment the anode 
voltage rose to double the high-tension supply. In 


* See ENGINEERING, vol. oxi, page 546 (1921). 
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е present case it was conceivable that X-radiation| NOTES FROM CLEVELAND AND THE 


equivalent in volume to 10 mg. of radium and 
sufficiently hard to be dangerous, in the absence of 
protective screening, might be produced. 

Dr. R. T. Beatty noted with interest the author's 
conclusion that high frequencies, permitting the use 
of small condensers, were to be preferred in induction 
furnaces. The paper should have considerable 
influence on commercial practice. On what basis 
had the inductor coil been designed? It had been 
shown that with a prescribed diameter the optimum 
length of an inductance solenoid was infinite, with 
а. prescribed volume it was zero, and with a prescribed 
surface it was, according to Butterworth, half the 
diameter, whereas in the present case the length was 
two-thirds of the diameter. 

Dr. W. H. Eccles said that the author had done 
valuable work in attacking the problem of induction- 
furnace design from first principles, since high-frequency 
apparatus had hitherto been designed for wireless 
purposes, which required high voltages, whereas the 
present apparatus sequined large currents. For 
instance, the Poulsen arc as designed by wireless 
engineers might be quite unsuited for the present 
purpose. What were the relative efficiencies of the 
Northrupp furnace and the present furnace? Valve 
apparatus seemed more suitable than high-frequency 
alternators for such furnaces, since the variation in 
load produced by the melting of the charge affected 
the circuit constants of the valve system so as to 
cause some degree of self-adjustment. Had the 
author found a change of frequency corresponding 
to such a change in load ? The conclusion that above 
10,000 cycles the frequency was immaterial to efficiency 
was an important one. 

A demonstration of the blowing of selenium bubbles 
was given by Major С. E. S. Phillips, F.R.S.E. Тһе 
object in view was to obtain thin films of selenium 
for observation under а microscope. Тһе selenium 
was heated іп a beaker, and а blow-pipe, having а 
slightly flared end, was warmed to the same temperature 
by immersion in it. Тһе blow-pipe was connected 
through & length of rubber tubing to the mouth of 
the operator, who withdrew the blow-pipe from the 
melt, and while testing the consistency of the adhering 
selenium by alternate air pressure and suction selected 
the correct moment for blowing the bubble. Тһе 
method was uncertain, but with practice good results 
could be obtained, and two large sausage-shaped 
bubbles were blown in the course of the demonstration. 
Pieces of the selenium film thus produced had the 
property of seizing or cold-welding when brought 
into quite light contact with one another. 


CoNTRACTS.—A mongst the contracts recently received 
by the East Ferry Road Engineering Works Company, 
Limited, of Millwall, London, E.14, is one from the 
Port of London Authority for 20 portable hydraulic 
luffing cranes, of 30-cwt. сарсу апа а maximum 
radius of 65 ft.—Messrs. British Brown-Boveri, Limited, 
Trafalgar House, Waterloo-place, London, S. W. I, have 
received в repeat order for 10 sets of power rectifiers 
for the New South Wales Government Railways and 
Tramways, Sydney. These rectifiers are 1,500-kw., 
1,500-volt, direct-current units with an overload of 
25 per cent. for two hours, 50 per cent. for 20 minutes, 
100 per cent. for three minutes, 200 per cent. for one 
minute, and 300 per cent. for sudden peak loads. 


TENDERS.—We have received from the Department of 
Overseas Trade, 35, Old Queen-street, London, S.W.1, 
particulars of tenders invited by various bodies in the 
British Possessions and in foreign countries. Further 
details and information relating to these may be obtained 
on application to the Department at the above address, 
the reference number given below being quoted in each 
саве :—The Public Works Department, New Zealand, are 
calling for tenders, to be presented by July 10, for 
50 kv. switchgear and steelwork for Arapuni power 
scheme. (Ref. No. ВХ. 4410.)—The Indian Stores 
Department invites tenders for order No. N-8341 for 
bridge girders for the Assam Bengal Railway. Tenders 
to reach the Indian Stores Department, Engineering 
Branch, Simla, by May 21. (Ref. No. А.Х. 6266.)— 
It is reported that the Argentine Government has 
authorised the Administration of the Argentine State 
Railways to invite tenders for the construction of а 
part of the branch line La Paz-Feliciano-San Jaime. 
Tenders to be presented within 75 days from March 30. 
(Ref. Хо. А. 6257.)—Тће Commercial Secretary at 
Athens reports a call for tenders, to be submitted by 
July 25, relative to the construction of harbour works at 
Cavalla, Greece. (Ref. Хо. А.Х. 6264.)—Тће Egyptian 
Ministry of the Interior is inviting tenders for the supply 
and erection of a mechanical filter, four centrifugal pumps, 
and other apparatus. 
up till June 3. Local representation is essential. (Ref. 
No. АХ.6274.)—Тће Ministry of Communications 
Egyptian Government, is inviting tenders for the con- 
struction of a metal bridge over the Nile at Samanoud. 
Tenders to reach Cairo by August 23. Local represen- 
tation is essential. (Ref. Хо. А.Х. 6277).—The Depart. 
ment of Posts and Telegraphs, Union of South Africa, 
is inviting tenders for the supply of six light motor vans. 
Tenders to reach Pretoria by May 17. Local representa. 
tion is in practice essential. (Ref. No. A.X. 6286). 


packin 
steel billets (medium), 71. 2s. 6d.; steel billets (hard). 


Tenders will be received in Cairo. 


NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. Transactions in Cleveland 


pig iron are not numerous or heavy, buyers being rather 
backward, but makers are well sold and stocks are at a 
very low ebb, with the result that the fixed market 
figures of the past few weeks are upheld. Delivery 
demands against running contracts are rather larger 
than the output can cope with, and the result is that 
stocks continue to be drawn u 
bulk of the production is sti 
ironmasters’ own consuming plant, 
have to buy their supplies are also taking fairly large 
quantities. While home customers at а distance are 
accepting moderate parcels, and firms North oí the 
Tweed continue to receive steady deliveries. 
ments to foreign destinations, however, keep small 
No. 1 grade of iron is 68s. ва. ; No. 3 g.m.b., 665. ; Хо. 
4 foundry, 65s. ; and No. 4 forge, 648. 6d. 


n to some extent. The 
going into direct use at 
ut local firms who 


Ship- 


Hematite.—Production of East Coast hematite iron 


is still in excess of needs, though further вајев to home 
and Continental customers are reported. Recent cur. 
tailments of output by a furnace being transferred to 
make other iron, has not appreciably strengthened the 
situation, and there seems no likelihood of values moving 
up to profitable figures in the near future. Buyers as в 
rule stipulate for iron to oe analysis, but market 
rates were still governe 

Nos., which remains at 70s. 


by the quotation for mixed 


Foreign Ore.—Sellera of foreign ore are unable to put 


through business of moment, but believing that supply 
may shortly be inadequate, they continue to take а 
very firm stand. Best rubio is still 224, 64. c.i.f. Tees. 


Blast- Furnace Coke.—Durham blast-furnace coke is 


plentiful, and local consumers are as disinclined as ever 
to negotiate for extensive supplies. Prices are easy. 
Good average qualities are now on sale at 17s. 64.. de- 
livered to works in this area, and possibly that figure 
could be shaded. 


Manufactured Iron and Steel.—Most descriptions of 


manufactured iron and steel are slow of sale, but in 
one or two branches inquiry is just a little better. Among 
the principal market quotations are: Common ігоц 
bars, 107. 55.; best bars, 101. 158.; best best bar. 


11. бв. ; iron rivets, 111. 5s. ; packing (parallel), 71. 10s. : 
(tapered), 101.; steel billets (soft), бі. 15»: 


71. 198. 6d. ; steel rivets, 111. ; steel ship plates, 81. 74. 6d.: 


steel angles, ТІ. 178. 6d. ; steel joists, 71. 17а. (d.: heavy 
steel rails, 81. 108.; and galvanised corrugated sheets, 


131. 


Imports of Iron and Steel. Statistics issued this week 
give the importe of iron and steel to the Tees for the 
six months ending April 30 last, from Holland, Belgium. 
France, Norway, Sweden, Finland, Indie, Germany 
and coastwise at 112,938 tons, as compared with 203.246 
tons for the same months а year ago, and 37,700 ton: 
for the corresponding pre-war period of 1913-1914. 
Pig-iron arrivals in the past six months are returned at 
4,106 tons, as compared with 74,876 tons а year ago. 
and only 106 tons in the pre-war period. Crude sheet 
bars, billets, blooms and slabs unshipped to the end of 
last month amounted to 88,107 tons, as compared with 
103,818 tons a year ago, and 24,134 tons in the Lene 

riod. Plates, bars, angles, rails, sheets and joists 
imported in the past six months reached 20,725 tons, 
as compared with 29,552 tons a year ago, and 13,460 tons 
in the pre-war period. 


PersonaL.—The District Iron and Steel Company. 
Limited, of Smethwick, have entered into an agreement 
with the Anglo-Galvanizing Company, Limited, of Abbey 
House, Victoria-street, Westminster, to adopt ther 

rocess of electro-galvanizing, and a plant is being егес! 
in the Birmingham area. — Following upon the resigna 
tions, from the board of the Hoffman Manufactunng 
Company, Limited, of Messrs. Н. du Cros, W. du НИ 
Н. СпедаПа, 7. H. Guy апа Ј. D. Wateon, in view oí t e 
control of the company having been acquired by Means 
Brown Bayley, the following new directors have Г 
appointed—Messrs. Б. Armitage (chairman), M d 
Armitage, H. Brearley, Lord Ernest Hamilton an i 
М. В. Mainprice. Тһе new directors, with the addition? 
the remaining directors, namely, Меватв. A. 0. Бин 
P. С. Low, E. S. Spyer, and Messrs. T. W. Cooper th" 
F. С. Pryke (joint managing directors), constitute the A : 
board.—Mr. A. J. Sear, who has hitherto been | 
technical adviser and head of the electrical дерагішет, 
of Messrs. W. B. Dick and Company, Limited. °° 
Grosvenor Gardens, S. W. I. has now been appoint al 
director of that firm.—Owing to the recent dea ЈЕ 
Мг. С. Ransome, Мг. F. W. Baker, who has been вен. 
ated with Messrs. А. Ransome and Company, LI" 
Newark-on-Trent, for over 40 years, has атан Н. 
chairman, the other directors being Mr. E. Edis, ie - 
Bradley, Colonel 7. Josselyn and Мг. К. Mc aton. 
We аге asked to state that Meesrs. John А. Sme 

Limited, of 15, Victoria-street, London, 
given up the British agency of the firm of 
of Duisburg, Germany.—Mesers. Vickers, ^. 
inform us that the following have been ЕА 110 
directors of the Metropolitan Carriage, "18 

Finance Company, Limited: — Messers. 9. 
В. C. Irwin, G. G. Sim and H. Williams: a 
T. L. Taylor and Mr. A. Spencer о been arare in- 


chairman and vice-chairman, 14 the offices 
formed that on and after Monday, May 1% | will be 
and works of Messe. Alfred Herbert, anal road and 


concentrated at their new works at C 
Cross- road, Foleshill, Coventry. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


rate of revival in the greater proportion of the iron and 
steel branches ів very slow. Actually, it is not easy to tell 
whether there is any echange in the position from week 
to week, viewing the heavy industries аза whole. Aggre- 
gate outputs are large, but complaints that actual loss 
has been incurred on increased production are common. 
In the case of some of the big engineering and ship- 


large capital outlay, and the loss has 3 the profit 
earned on other work, and has made the payment of 
dividends impossible. For a month, little change has 
been registered in the level of employment, thus reflect- 
ing intermittent slackness at forges, foundries, and 
rolling mills. Steel-producing furnaces appear to be 
doing rather better. Contracts are being replaced more 
readily, and gross output is not far short of 100,000 tons 
a month. A lot of railway work is under commission, 
but it is insufficient to employ extended plant profitably. 
There are several contributory factors to this unsatis- 
factory state. British railways are supplying the bulk 
of their own requirements in the form of renewals, while 
some of those who ranked among the chief export 
buyers are developing internal manufacture. Moreover, 
in the absence of a satisfactory foreign trade, colliery 
wagons are lasting longer, and renewals on that account 
are consequently fewer. The automobile steel-making 
departments may not be working quite at the pressure 
they were two years ago, but they are affording a 
good deal of valuable work in many forms. Some of 
Sheffield’s highest class steel is going into machinery 
arte for assembly in other areas. he tool trades, 
owever, report quiet conditions. The main deterrent 
to more successful trading seems to be the low level 
of prices through competition, rather than any par- 
ticular paucity of orders. Building trade requirements 
again show signs of expansion. Moderate activity is 
seen in constructional ironwork, castings and pipes. 
South- Yorkshire Coal Trade.—Merchants are endeavour- 
ing to stimulate business in house coal by extensive pro- 
aganda based on the widespread distribution of posters 
ring the slogan Coal Fires for Health and Comfort.“ 
These are appearing on railway wagons, on motor lorries, 
at depots, and elsewhere. Тһе intention is to counter- 
act competition from gas and electricity distributors, 
and, if possible, to regain some of the trade that was lost 
during the last coal strike and has never been fully 
restored. Тһе current demand is anything but Ъпвк, 
either from London or the provinces. Industrial fuel 
is а shade more active. Itisevident that many difficul- 
ties will have to be overcome before the export selling 
scheme can succeed. Not all of these difficulties appear 
to have been anticipated. Current values are mostly | P 
steady. Forward bookings on British manufacturing 
account are less satisfactory than was hoped would be 
the case two or three months ago. Smalls are in much 
reduced supply, owing to the absorption of surpluses 
consequent upon short-time operations. Coke of all 
descriptions is steady at recent rates. Quotations :— 
Best branch handpicked, 278. 64. to 294. 6d.; Derby- 
shire best bright house, 208. 6d. to 214. ба. ; best house 
coal, 198. to 208. 64.; screened house coal, 188. to 
178. 6d. ; screened house nuts, 158. to 168.; Yorkshire 
hards, 15s. to 16s.; Derbyshire hards, 158. to 168. ; 
rough slacks, 8s. ва. to 98. ва. ; nutty slacks, 68. to 78. ; 
smalls, 3s. to 4s. ва. 


Glasgow stations. 


7l. per ton for export. 


3, 708. to 718. per ton, both on trucks at makers' yards. 


of 1,057 tons. 


NOTES FROM THE SOUTH-WEST. 
Савртве, Wednesday. 


MARKING оғ IMPORTED SPRING BALANCES.— The Board 
of Trade have referred to the standing committee an 
application for the marking with an indication of 
Origin of imported spring balances of all descriptions, 
under the Merchandise Marks Act, 1926. The committee 
will consider whether these articles should be marked on 
sale or exposure for sale, and they may, at their dis- 
cretion, also consider whether the articles should be 
marked on importation. Тһе date of the committee's 
public enquiry will be announced later, and communica- 
tions should be addressed to the secretary, Mr. E. У. 
Reardon, Board of Trade, Great George-street, London, 
S. W. I, not later than May 25. The reference is pub- 
lished in full in the Board of Trade Journal of May 3, 
and in the London, Edinburgh and Belfast Gazettes of 


May 4. 


from 175. to 20s. 6d. 


M REGISTER OF THE Мотов ТЕАРЕ.—Тће Society of 
end Manufacturers and Traders, Limited, 83, Pall 
Mall, S.W.1, has just issued the 15th edition of the 
Register of the Motor Trade, which has again been 
Prepared in co-operation with the Motor Agents Associa- 
tion, Limited, and the Scottish Motor Trade Association, 
сое interests being attended to by the British 
Ue and Motor Cycle Manufacturers and Traders 

шоп, Limited. АП those who have the necessary 
qualifications to be considered legitimately members of 

® motor trade have been entered according to the 
Various classifications adopted in the register, and the 
па Contains upwards of 15,000 names. А separate 
EMO; known as the Register of the Motor Trade 
rel Section), is being compiled from information 
obtained from Colonial associations, &c., and this, when 
issued, will be found to form a useful directory of the 
1 8 and addresses of firms and persons in the motor 
5 е in the Dominions and Colonies. The information 
9 1 in the register is kept up to date by the issue 
del ам quarterly lists of additions, alterations апа 
008. The price of the register is 108. 6d. per сору 
of 1 of the S. M. M. T., M. A. A., and retailer members 
: 8.М.Т.А.; to others than those mentioned, the 
herge ін one guinea per copy. 


whole of output of Welsh anthracite. Іп addition, it is, 
however, believed that & working arrangement is to be 


Dare Steam Collieries, Limited, have taken over the 


are to be known as the Ву/ Ша and Cwmaman Coal Com- 
pany, Limited. Тһе two properties adjoin each other, 
and the chairman of the new board is Sir D. R. Llewellyn, 
Bart., with Mr. Wm. Llewellyn as vice-chairman. The 
area of the combined properties extends over 5,000 acres, 
and is estimated to include 100,000,000 tons of workable 


coal. 

Iron and Steel.—Production of tinplates has been 
curtailed by вп unauthorised strike at the Grovesend 
Works over the dismissal of an employee. Shipments in 
the past week totalled 18,157 tons, compared with 26,484 
tons in the preceding six days. Exports of tinplates and 
terneplates amounted to 7,404 tons, against 6,786 tons, 
blackplates and sheets to 3,107 tons, against 6,455 tons, 
galvanised sheets to 3,879 tons, against 3,065 tons, and 
other iron and steel goods to 3,768 tons, against 10,178 tons. 


Iron and Steel.—Though manufacturers show great| Scottish Steel Trade.—The position in the Scottish 
tenacity in their predictions of improved conditions, the | steel trade has not changed over the week. The scarcity 
of specifications, particularly from the shipbuilding yards, 

is being keenly felt by some producers, but, on the other 
hand, а few works have quite а fair number of orders on 
their books. Prices generally keep firm, and the con- 
tinued advance in German steel has made the outlook 
here а little more hopeful all round. Тһе outlet for 
structural steel is not very good at the moment, but in the 
building firms, the contracts concerned represent a very | black-sheet trade there is perhaps rather more business. 
In the latter connection, however, the demand falls & 

long way short of the usual business expected in the 
months of April and May. Тће following are the 
current quotations :— Boiler plates, 101, 108. per ton; 
ship plates, 8l. 7s. 64. per ton; sections, 71. 178. 6d. рег 
ton; sheets, j in., 8/. 128. 64. per ton; and galvanised 
corrugated sheets, No. 24 g., 131. per ton, all delivered at 


Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland are still as unsatis- 
factory &s ever. Orders are difficult to secure against 
the very severe competition now being experienced from 
Continental makers, and works are still only being kept 
going from day to day. Іп the steel re-rolling depart- 
ments, new business continues to be scarce. The market 

rices are as follow: — Crown bars, 101. 68. per ton 
or home delivery and 91. 15s. per ton for export; and 
re-rolled steel bars, 71. 158. per ton for home delivery and 


Scottish Pig-Iron Trade.—There has been practically 
no change in the state of the pig-iron trade of Scotland 
during the week. Home consumers are buying sparingly, 
owing to the general quietness ruling in the district, and 
overseas buyers аге not ordering on tonnage of any 
volume. Prices are steady, and the current quotations 
are :—Hematite, 74s. per ton, delivered at the steel 
works; foundry iron, No. 1, 752. to 768. per ton, and No. 


Scottish Pig-Iron Shipments.— The shipment of Scottish 
pig iron from Glasgow Harbour for the week ending last 
aturday, May 5, amounted to 1,020 tons. Of that total, 
980 tons went overseas and 40 tons coastwise. For the 
corresponding week of last year, the figures were 970 tons 
overseas and 87 tons coastwise, making a total shipment 


The Coal Trade.—Though much more business is still 
required to enable the Welsh collieries to work regularly, 
the position is better than has been the case for months 
ast. The outlook is also encouraging. There is little 
doubt that the operation of the stabilisation of prices 
scheme оп в voluntary basis has induced foreign buyers, 
who were holding off, to place business, with the result 
that the collieries in many cases are more fully booked 
with orders than has been the case for some considerable 
time. The dispute on the Rhine, coupled with the 
increased pay granted to the Ruhr miners, has put up 
the German cost of production, with the result that the 
competition for export business from that direction is 
less severe. Already boats which were to have loaded 
German coal for France have been diverted to South 
Wales, and it is hoped that further business will accrue 
in consequence of the strike of Rhine bargemen. Тһе 
Newfoundland Government Railways also want prices for 
50,000 tons of through coal, but it is doubtful whether 
this business will come to this district. In the meantime, 
the best classes of large coal are booked up for the next 
fortnight or 80, and best Admiralty large coal is steady at 
198. За. to 208. per ton f.o.b., with Black Veins from 
178. За. to 178. 9d., and Eastern Valleys 165. За. to 175. 
Other classes of large are, however, in need of orders, but 
even 80, salesmen adhere to the agreed minimum prices. 
In the small coal section, best bunkers ге steady at 
128. 6d. to 124. 9d., with Newport classes from 115. to 125., 
but other descriptions are erratic from 10s. up. Sized 
products, for which minima prices have not yet been 
arranged, are in quiet demand and irregular in price, 
bituminous nuts ranging from 158. to 16s., and dry nuts 


Colliery Deals.— There is much speculation as to the 
nature of the deal which is being negotiated by Ше anthra- 
cite collieries. In usually well-informed quarters it is 
stated that Amalgamated Anthracite, the Llewellyn- 
Buckland group, and the Beddoe Rees group are to be 
merged. Such а Егочр would control practically the 


made with the smaller independent companies in respect 
to the marketing of anthracite. Bwllfa and Merthyr 


Cwmaman Coal Company, Limited, and the companies 
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NOTICES ОЕ MEETINGS. 


Junior Гувттоток ог ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, S. W. I. Notes on Ше Dry- 
Ing of Industrial Producte," by Mr. A. Т. Henly. 

INSTITUTION оғ MUNICIPAL AND COUNTY ENGINEERS. 
—South Eastern District Saturday, May 12, 1.30 p.m., 
Council Offices, Malden Road, New Malden. “ Notes 
on Some Municipal Undertakings of the Maldens апа 
Coombe U.D.C.," by Mr. R. Н. Јећев. South-Western 
District Saturday, May 12, 2 pus 5 Hall, 
High- street, Totnes. Paper by Mr. J. L. Davies. 

INSTITUTE оғ Puysics.—Tuesday, Мау 15, 4 p. m., 
1, Lowther-gardens, Exhibition- road. South Kensing- 
ton, S. W. 7. Annual General Meeting. Presidential 
Address on ‘ Physics in Astronomy," by Sir Frank 
Dyson. 

Коул. METEOROLOGICAL SociETY. — Wednesday, 
May 16, 5 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. “ ба Periodicity and ita Existence in European 
Weather," by Sir Gilbert Walker. ''Harmonic Analysis 
and the Interpretation of the Results of Periodogram 
Investigations, by Mr. D. Brunt. “ Регіодісійез in 
the Nile Floods,” by Dr. C. E. P. Brooks. | 

OVERHEAD LINES ÁSSOCIATION.—W ednesday, Мау 16, 
5.30 p.m. Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. Discussion on ''Standard Оуег- 
head Lines: Their Advantages and Number of Different 
Standards Required," by Mr. D. C. Redfern. 

OPTICAL SociETY.— Wednesday, May 16, 7.30 p.m. 
Imperial College of Science and Technology, South 
Kensington, S.W.7. Thomas Young Oration: “Тһе 
Modern Reflecting Telescope, by Professor С. W. 
Ritchley. 

SOCIETY OF TECHNICAL ENGINEERS.— London Branch : 
Wednesday, May 16, 7.30 p.m., Engineers’ Club, Соуеп- 
try-street, W. I. Electricity Undertakings,” by Mr. 
G. W. Molle. 

Воулг Society or Arrs.—Wednesday, Мау 16, 
8 p.m., John-street, Adelphi, W.C.2. “ Modern Motor 
Car Design: Some Criticisms and Some Suggestions,” 
by Mr. W. Worby Beaumont. . 

INSTITUTION OF MINING AND METALLURGY.—Thurs- 
day, May 17, 5.30 p.m., Geological Society, Burlington 
House, Piccadilly, W. I. Annual General Meeting. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Thursday, 
Мау 17, 6 p.m., Victoria-embankment, W.C.2. Annual 
General Meeting. 

INSTITUTION ох CIVIL ENGINEERS.— Yorkshire Associa, 
поп: Thursday, Мау 17, 7.30 p.m., Hotel Metropole- 
Leeds. Aandal. General Meeting. 


INSTITUTION OF NAVAL ARCHITECTS.—A complimen- 
tary dinner, at which presentations will be made to the 
Duke of Northumberland, president of the Institution 
of Naval Architects from 1921 to 1928, and to Sir Charles 
Ellis, treasurer from 1910 to 1928, will be held at 7.30 

.m., on May 15 next, at the Whitehall Rooms, Northum- 
rland-avenue. Further particulars may be obtained 
from the secretary of the Institution, 5, Adelphi-terrace, 


London, W.C.2. 


LECTURES ON PRESENT-DAY PROBLEMS.— In the 
course of a series of lectures arranged by the University 
of London, University College, the Secretary of State 
for Air, the Right Hon. Sir Samuel Hoare, will speak 
on “Тһе Value of Aviation to the British Empire," 
at 5.30 p.m. to-day. These lectures are given in the 
Great Hall, entrance in Gordon-street, and although they 
are specially intended for studente of the University, they 
are also open to the public without fee or ticket. 


THE INSTITUTION оғ Ступ, ENGINEERS.—The Council 
of the Institution of Civil Engineers has recently made 
the following awards in respect of papers read and 
discussed at the ordinary meetings during the session 
1927-28: Telford Gold Medals to Dr. Oscar Faber 
and Mr. G. L. Watson; Telford Premiums to Professor 
J. Goodman, Mr. J. Williamson, Mr. R. M. Wynne- 
Edwards, and jointly to Mr. F. C. Vokes and Mr. C. B. 


Townend. 


THE INsTITUTE oF METALs.—The Council of the 
Institute of Metals have just issued & preliminary pro- 
gramme of the annual autumn meeting of the Institute, 
which is to be held this year in Liverpool. The рго- 
ceedings will commence on the evening of September 4, 
when Mr. F. G. Martin will deliver the seventh annual 
autumn lecture in the Arte Theatre of the University, 
taking as his subject '' Non-Ferrous Metals in the 
Shipping Industry." Тһе mornings of September 5 
and 6 will be devoted to the reading and discussion of 
papers, and the afternoons to visiting works of interest 
in the neighbourhood. Тһе meeting will conclude on 
September 7 with an all-day motor trip to North Wales, 
during the course of which it is expected that an electric 

ower 8tation and an aluminium works will be visited. On 
May 8 last, on the occasion of the delivery, by Professor 
Desch, of the May lecture, an account of which will 
be given in & subsequent issue, an official invitation 
to the Institute to visit America was read by Mr. W. M. 
Corse. The visit is to take place during 1932, and the 
invitation has been issued by the board of directors of 
the American Society of Mining and Metallurgical 
Engineers on behalf of the Iron and Steel, and Institute 
of Metals, divisions of that society. Full particulars 
regarding the Institute of Metals and ив activities may 
be obtained from the secretary, 36, Victoria-street, 


London, S.W.1. 
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GAS PRODUCERS FOR ROAD 
VEHICLES. 


OnE of the more unfortunate results of the present 
burden of taxation is that it tends to destroy enter- 
prise. This is particularly true of small firms, to 
whom many of the important developments in 
engineering practice have been due in the past. Тһе 
cost of experimental work is much the same by 
whomsoever 16 be undertaken, and to а small firm, 
quite & modest sum devoted to this purpose may 
represent a prohibitive overhead charge under 
present conditions. It is possible that this factor 
explains the apparent neglect by British trans- 
port interests to explore the possibilities of alter- 
native fuels for road vehicles. Іп many countries 
abroad the price of petrolstands at a high figure, 


sequence of the necessity of going to 
for standing advertisements should be received 


АП accounts are payable to ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 


AGENTS РОК “ ENGINEERING." 
| of vehicles designed to run оп alternative fuels 


AUSTRALIA: Gordon and Gotch, Limited, Melbourne; Sydney; Й А а 
Brisbane, Perth. Angus and Robertson, Limited, Sydney, | offers а rich reward for enterprise. Тһе potentiali- 
N.S.W. T. Willmett and Company, Townsville, North 
Queensland. W. C. Rigby, Adelaide, South Australia. 
Melville amd Mullen, Melbourne, Victoria. 

BELGIUM, Brussels: E. F. Satchell, 86, Rue du Tabellion. 

CANADA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 91-93, Queen-street, East. 

EDINBURGH: John Menzies and Company, Limited, Rose-street. 

FRANCE, Paris: Ricour, Chevillet et Cie, 22, Rue де la Banque. 
For advertisements, Office de Publications Commerciales, 
167, Rue Montmartre, Paris (2e). 

свие: Hermann H. Fromm, Lützowstrasse 84, Berlin, 


developing vehicles designed to run on heavy fuels, 
while іп France and Belgium, the producer-gas 
vehicle 18 receiving very careful consideration. Ме 
commented on the Continental development of 
small high-speed Diesel engines in а recent issue, 
and now propose to confine ourselves to the position 
as regards suction-gas producers. Тһе actual posi- 
tion of the producer-gas driven vehicle at the present 
time hardly appears to be appreciated in England, 
and there is a very real danger that foreign firms will 
firmly establish themselves in foreign or Colonial 
markets before British producer manufacturers 
are in a position to offer any effective competition. 
In France, in particular, there are not less than 
а dozen firms who сап offer producers that 
have long passed the experimental stage. To 
some extent, this is probably due to the fact 
that France possesses а home market for рго- 
ducer plants, due partly to the high price of the 
lighter fuels, and partly to the fact that producer- 
driven vehicles enjoy very substantial advantages 
from the point of view of taxation. In addition, a 
live interest is shown in the development of such 
vehicles by the Government, annual trials of an 
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and it is in such countries that the development | l 
‚аге of a minor nature, but they cannot be carried 


ties of the situation have not been neglected on the | 
Continent, where Germany and Italy are rapidly |. 
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exhaustive nature being held by the French military 
authorities. As regards Belgium, there are at 
least three firms who are producing regularly, and 
the products of one of these, at any rate, have 
proved successful in the Belgian Congo. 

The fuels which are usually available in abundance 
in countries where the price of petrol is relatively 
high, are either green wood or charcoal, and although 
the former material does not appear very promising 
unless first converted into charcoal, the progress 
made by direct-burning units has been remark- 
able. It will be sufficient in this connection to quote 
the performance of а Berliet motor coach, which 
was driven & distance of 5,000 km. on wood fuel 
between August 2 and 30, 1920. Тһе trial was 
carried out in France, and the whole distance was 
covered without involuntary stops, the consumption 
of wood being less than 50 kg. per 100 km. Тһе 
same vehicle, accompanied by а four-ton Berliet 
lorry, and & Berliet van, also equipped to run on 
wood, subsequently successfully completed a journey 
from Tunis to Casablanca. In spite of the extremely 
bad roads, which included а number of severe 


| gradients, and the poor quality of the fuel obtained 
84' еп route, the three vehicles completed the whole 
|journey to scheduled time. These performances 


would not attract any particular attention if made 


| by petrol-driven vehicles, but, in conjunction with 


the military trials referred to, they indicate that the 
producer-gas vehicle has at least reached а satisfac- 
tory degree of reliability. Space does not permit 
of our quoting the results of the military trials in 
extenso, but it is noteworthy that in those held in 
1927, some nine makes of gas generator were 
represented, the majority being designed to burn 


| charcoal, and the whole of the vehicles entered 
completed the trials successfully. Even more 
| significant is the fact that the Berliet firm alone 


claim to have more than 1,000 of their producers in 
daily use in France, the tota] number of producers 


jin use in France and other countries of course 


greatly exceeding this figure. 

To obtain the best results, it is essential that 
the producer and vehicle should be regarded as 
а whole, and not as two independent units. It 
is possible that the comparative failure of some 
promising British designs of producer has been 
due to a neglect of this point, the producer 
having been fitted in а vehicle designed to run 
on petrol with only minor modifications to the 
engine. It must be admitted that astonishingly 
good results have been obtained with this procedure, 
but it can never be more than a makeshift, and 
tends to create prejudice, due to the clumsy 
appearance of the resulting ensemble. Тһе leading 
French and Belgian firms manufacture both the 
producer and the vehicle, and, although the appear- 
ance of the neatest of them still leaves much to be 
desired, the unit as а whole is undoubtedly mechani- 
cally sound, and the necessary engine modifications 
are made during manufacture. These modifications 


out by converting a completed petrol engine without 
producing а botched job. Тһе most important 
modification lies in raising the compression to 
about 130 lb. per square inch, but both the valve 
area and lift should be increased, and, if necessary, 


any restrictions or devices in the inlet manifolds, 


designed to increase turbulence, eliminated. Al- 
though it is possible to start an engine directly on 


producer gas by the provision of a suitable fan, 
the great majority of designs at present on the 


market incorporate means for starting up on petrol. 


and this in turn involves а, further modification of 


the engine to eliminate temporarily the difficulty 
imposed by the increased compression. This con- 
sideration involves the fitting of a decompressor 
device, which again cannot be carried out satisfac- 
torily on existing engines. Possible alternatives 
exist to the arrangements outlined, and have been 
adopted in one or two cases. Thus, in one producer 
means are incorporated for supercharging the gas, 
80 that a normal petrol engine can be used by merely 
substituting the mixing chamber for the carburettor, 
while the Pipe lorry engine is designed to start up 
on compressed air instead of on petrol. | 

As regards the producer itself, the main require- 
menta are that it should be capable of responding 
quickly to the varying demands for gas imposed by 
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road conditions, that the gas should be of good 
ара uniform quality, and that the air supply to 
the gas should be under accurate control. It is, of 
course, also desirable that the plant should be 
compact, of low weight, and neat in appearance, 
but for comparatively undeveloped countries, at 
any rate, the latter pointe are subsidiary to геЦа- 
bility, so long as the load-carrying capacity of the 
vehicle is not appreciably interfered with. The 
more successful producers differ considerably in 
design, but they are practically all of the vertical 
type, with few exceptions, the preheated air passing 
downwards through the furnace. The more striking 
differences occur in the gas-cleaning and scrubbing 
arrangements, and there appears to bea remarkable 
difference in opinion about the extent to which 
these processes are necessary. The most elaborate 
arrangements are epitomised in one of the French 
producers designed to utilise charcoal. In this 
case, after leaving the producer, the gas enters a 
centrifugal separator, and is then passed successively 
through water and a filter filled with broken cork, 
finally flowing over an oil film and through another 
filter filled with steel swarf. If such elaborate 
cleaning arrangements are considered necessary 
with charcoal as a fuel, it might be thought that 
green wood would involve still further complications, 
as it is likely to give off a gas impregnated with tarry 
or resinous products. If, however, another producer 
ig examined, designed to utilise wood, it is found 
that the gas, after leaving the ashpan, simply 
passes through a scrubber surrounding the hopper, 
the scrubber containing nothing but a series of 
perforated trays carrying layers of steel swarf or 
similar material. The extreme simplicity of the 
cleaning arrangements in this producer is rendered 
possible by the fact that a special design of grate 
is adopted in which the volatile constituents of the 
gas are cracked and converted into fixed products. 
No similar explanation can, however, be offered for 
the wide difference in the cleaning arrangements 
employed in other models of producer, but experi- 
ence would tend to show that the elaboration is 
unnecessary in the majority of cases. One of the 
more successful producers, designed for wood fuel, 
simply incorporates four cylinders provided with 
perforated baffle- plates, in series, and with cocks 
for draining off the water of condensation. 

We have already referred to the fact that more 
than one British producer has been developed. 
One or two of these were designed to burn anthracite 
or coke, thus practically restricting their use to the 
home market, while others were excessively com- 
plicated. At the present time, however, British 
models are available to burn either coke or raw 
wood, and such tests as have been published on 
both types indicate that they are comparable in 
performance with the Continental producers. It 
is certainly desirable, for the reasons which we 
stated earlier, that home manufacturers should 
receive every encouragement, and although the 
petrol tax incorporated in the Budget may help 
to stimulate interest in the question of alternative 
fuels, it is certainly not in itself sufficient to achieve 
the desired object. It appears to have been de- 
finitely established that fuel costs are markedly 
lower when running on producer gas than on petrol 
at less than 18, per gallon, whether the fuel used in 
the producer be anthracite, coke, or charcoal. 
Fuel costs, however, are by no means a predominant 
item in the total running charges of a vehicle, and 
so far as the home market is concerned, it would 
appear that the inconveniences associated with pro- 
ducers more than offset their economic advantages. 
Much has been heard lately of the importance of 
encouraging the use of home-produced fuels, and 
this is certainly one direction in which something 
might be done. It is hopeless, however, to expect 
private transport interests to concern themselves 
with this aspect of the question. To what extent 
the Government have a responsibility in the matter 
is а very open question, but their present attitude 
of entire indifference, as contrasted with the active 
interest shown by certain continental Governments, 
is certainly regrettable, and we venture to hope 
that this attitude may be at least modified to the 
extent of organising a series of official trials with a 
view to drawing attention to the present position of 
the gas producer. 
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THE METAL INDUSTRIES. 


Tue Committee on Industry and Trade is rapidly 
bringing its labours to a conclusion. It has now 
published Part IV of its survey of industries, which 
deals with the metal industries (H.M. Stationery 
Office, 55. net), and consists of chapters on the 
iron and steel, engineering, electrical, manufac- 
turing and shipbuilding industries, together with 
what is substantially a summary of the Report of 
the Coal Commission. It is documented even 
more voluminously than its predecessors and its 
exposition is no less assisted by the analytical 
table of contents prefixed to each chapter, so that 
the reader can find his way about the complex 
collection of facts which it presents with less 
difficulty than often is found with such compila- 
tions. To engineers much of its matter is already 
familiar, though there are few of them to whom 
many of the facts will not be new. Their colloca- 
tion forms another element which is essential to 
a reader who wishes to receive with intelligence the 
Committee’s final report, in which it will pass from 
the facts to the practical conclusions which should 
be drawn from them. Itself condensed from a 
much greater body of material, no short summary 
of its contents could do justice to it. There may, 
however, be some interest in drawing attention to 
a few circumstances of the industries in question 
which the report seems to throw into special relief. 

The remark has often been made that the metal 
industries, understood as consisting of those with 
which this report deals, are the essential foundation 
of modern material civilisation. It is not, however, 
recognised so generally that, as the report points 
out, they are subject to more extreme fluctuation 
than is felt by industry as a whole. A relatively 
small expansion or contraction in the total output 
of commodities in a country is likely to have an 
immediate and relatively large effect on the demand 
for new instruments of production, such as the 
engineering industries supply, and it is therefore 
useful to recognise any circumstance which will 
tend to lessen the risk of fluctuation. The effect 
of such circumstances may, indeed, be masked by 
others in the complex conditions under which trade 
is conducted, but it must become apparent in the 
long run. The large number of different manu- 
factures of which the modern history is described 
in this report have had various fortunes. Іп the 
last few years many of them have suffered extreme 
depression, while others have suffered from it much 
less, or have even made notable progress in the 
same period. Тһе run of the figures by which 
this diversity is shown seems to point to at least one 
circumstance common to the less affected or more 
prosperous manufactures. They һауе all been 
devoted to products for which there is not merely 
а steady but an expanding demand, and have found 
in this expansion an elastic provision against the 
consequences of low production in industry at 
large. 

The most general example is, perhaps, that of 
the iron and steel trades. It must often have 
been thought remarkable that they have not suffered 
more severely than they have from the crushing 
disadvantages under which they have been working 
for some time past. Reference, however, to the 
world's production of pig iron and of steel ingots 
and castings in decades from 1800 and 1880 геврес- 
tively shows that with the exception of the catas- 
trophic decade ending іп 1920, the demand for 
pig iron has expanded at an average rate of about 
59 per cent. in each ten years, which after 1820 
was never less than 47 per cent. Тһе production of 
steel, again, in the thirty years after 1880, grew at 
rates varying from 194 to 113 per cent. every ten 
years, and though this rate had dropped to 20 per 
cent. for the 1920 decade, it had risen again to 40 per 
cent. by 1927. Many circumstances have conspired 
to prevent this country from reaping the full 
benefit of this movement. Its output of pig iron 
in 1927 was, indeed, about a fourth less than before 
the war, but of steel it was about a sixth more, 
and of all countries producing iron and steel it has 
the largest percentage of surplus productive 
capacity. The quality of many of its products is 
recognised as superior to that of its competitors, 
sometimes even for their own purposes; and with 
continued good guidance it can hardly be doubted 
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that the expansion of demand shown by the figures 
quoted above must bring the industry ultimately 
into a prosperous state. Тһе expansion from which 
some engineering industries have profited, and will 
continue to profit, is, however, not always of this 
secular character. It may come from the exploita- 
tion of a mechanical agency new to industry, as 
with electricity, or а fundamental discovery offering 
utilities or amenities not previously known, as with 
wireless. It may lie in а product for which the 
demand is far wider and more general than potential 
customers have been able to qualify, ав with motor 
cars and motor cycles. It may be due to fresh 
uses developed by the needs of other industries, as 
with the use of tinplate for containing petrol and 
preserved fruits. Тһе characteristic in all cases is 
that & force of demand is in operation, which has 
not yet come into equilibrium with the supply, and 
the figures of this report show that the presence of 
such а force can overcome even grave and general 
depression. 

À second circumstance, which the facte of the 
report seem to show 88 of capital importance to 
the continued prosperity of an industry, though 
not perhaps exerting the same dominant effect, is 
the presence of an active home market. In textile 
machinery, prime movers, motor cars and motor 
cycles, sewing machines, and machine tools, in all 
of which there is an active home market, British 
producers are either at the head of exporting 
countries or have their full share of international 
trade. Тһе agricultural machinery industry, on 
the other hand, which for some time past has had 
to complain of the weakness of Ив home market, 
is passing through a very lean time. Its exports 
are barely more than а fourth of what they were 
before the war, and would have been even worse 
but for the expansion of its trade with the 
Dominions, while the United States, Canada, and 
Germany, Ив chief competitors, have all exceeded 
their pre-war figures. An apparent exception is 
locomotive building, in which this country shows 
up better in the export figures than 1,8 competitors, 
in spite of the smallness of the home market. Here, 
however, it is to be observed that through improve- 
ments in design and other causes the home locomo- 
tive market in the United States has contracted 
gravely and apparently beyond all expectation, 80 
that the exception may be more apparent than real. 

The report gives many particulars of the way 
in which those who are responsible for the industries 
have taken advantage of their opportunities. Of 
these measures the most interesting are those which 
describe the various forms of co-operation that have 
been adopted between the parties to the business. 
Perhaps the least generally known is that by which 
British makers of agricultural machinery built up 
before the war their Russian trade, which formed 
more than a fourth of their entire exports. They 
financed their Russian importers, who, in turn, 
financed the farmers. The organisation included 8 
complete service of travellers, mechanics, spare-part 
depots and repair shops, and, as в rule, arrange- 
ments by which grain was bought from the farmer 
at the same time as the machinery was sold. One 
of the defects attributed before the Committee to 
the system under which most export trade in 
engineering manufacture has to be done is that 
financial organisations are not apt to co-operste 
sufficiently with the manufacturer, either by 
enabling him to give the necessary credit, or by 
stipulating as a condition of financial assistance to 
the foreign customer that his purchases of machinery 
should be made in this country. Examples, again, 
are given of co-operative action in selling, not only 
in the machine-tool and the cable industries, but 
also, a8 a special measure from which good results 
were obtained in various branches of engineering 
manufacture, for the China trade. The Cable 
Maker’s Association gave particulars of their 00- 
operative research into the safe loading of buried 
cables, on which they spent 4,0007. and gained an 
addition of 4, 000, 0004. to the capital value of 
existing cables, and а saving of some 250,000. 
а year to Ше supply companies іп the cost of new 
cables. Other evidence taken by the Committee 
shows, again, the mischief to the shipbuilding 
industry through the failure of co-operation ш 
removing the costly demarcation practices und 
which it is conducted at present. The report 18, 
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in fact, а mine of information, derived from first-| the leading position in the great iron апа steel 

hand experience, in regard to the conditions of|industry of the United States. 

British engineering manufacture, and ite study Mr. Schwab was born in Williamsburg, Blair 

should be of great help to those who are considering| County, Pennsylvania, U.S.A., on February 18, 
1862, and commenced his career in the Edgar 


what should be done to ease its burdens in the 
| Thomson Steelworks of the Carnegie Company іп а: 


future. 
very subordinate capacity. He rose, in seven- years, 
NOTE. to the position of chief of the engineering department 
| of the Carnegie Company. In 1896, when only 35 
Тнк InstiruTion oF MINING AND METALLURGY. | years of age, he was made a member of the board of 
The annual dinner of the Institution of Mining and | Managers of the Carnegie Companies, and, in the fol- 
lowing year, was elected president. Soon afterwards, 


Metallurgy took place on Tuesday last at the Hotel 
Cecil. The speeches delivered touched upon a largely owing to Mr. Schwab’s efforts, a fusion of 
wide range of topics. The toast of the Institution| interests between the larger steel companies was 
was proposed by Sir Francis G. Ogilvie, C.B., effected, and the United States Steel Corporation 
Chairman of the Geological Survey Board, who | came into being, with Mr. Schwab, then but 39 years 
reviewed the development of the education of mining | 014, as president. Resigning this position after three 
engineers, and the influence of older members of| years, he obtained a controlling interest in the 
the Institution on the work of the Royal School of Bethlehem Steel Corporation, of which he was now 
Mines and Imperial College of Science. The Presi- | chairman of the board of directors. Mr. Schwab had 
dent, Мг. R. E. Palmer, O. B. E., in replying, said | rendered eminent service to the cause of the allies, 
that the status enjoyed by mining engineers had during the late war, in the production of munitions, 
been greatly improved by the work of the Imperial and later, by the efforts he had made as director- 
College of Science, credit being also due to Ше | general of the Emergency Fleet Corporation, in 
Institution for following up that work in other ways. | PT oviding ships for the conveyance of American 
During the past year they had visited Canada, and | troops, stores and equipment to France._ 
in 1930 they would visit South Africa for another| After returning thanks to the President, Council 
Empire Mining Congress. Such meetings drew and members of the Iron and Steel Institute for 
attention to the resources of the Empire, and were the honour they had conferred upon him, Mr. 
calculated to do inestimable good by bringing engi- Schwab stated that he was, during the present 
neers from various parts together. The Institution Year, completing 50 years of service in the manu- 
had, this year, decided to award its gold medal to | facture of iron and steel. Не had received a good 
Sir Alfred Mond, in recognition of the work he had | шапу honours in life in different directions, but the 
done in developing the resources and metalliferous in- | Bessemer Medal was the hall-mark of all that was 
dustries of the Empire. Looking back over 40 years, | Freatest in the industry. It had not been his inten- 
he thought the status of mining engineers and metal. tion to speak of the war, but the President having 
lurgists had been greatly improved. The Institu- introduced it, he might remark that he had always 
tion had not yet attained its object, its aim being | Teceived unfailing kindness at the hands of all British 
still beyond anything it had so far achieved. Pro- people in the vast amount of business that he had 
fessor S. J. Truscott, the president-elect, said, іп | done with this country, without any written con- 
proposing the toast of the guests, that he thought tract. He was one of the men in America who openly 
the aim of the Institution now was to uphold the believed and stated that, while they were not able 
status it had already won for the profession. This to contribute in man power during the war, it was 
toast was replied to by Sir William J. Larke, their duty, rich as they адым; to contribute in 
K.B.E., and Mr. George 8. Rice. The latter repre- | Money ; he was not in sympathy with those people 
sented the United States Bureau of Mines, and spoke who were endeavouring to extract dollars or pounds. 
of the co-operation of the United States with this from the i who stood together during that very 
country in the matter of safety in mines. He critical period. He sincerely hoped that the iron and 
thought the way in which this'had been arranged was steel industry in Britain would be more рговре pis 
rather unique in international contact. Sir William, than it had been in the past, and that, by legislative 
who made a reference to the book of Job, which ће | ens it would be made to prosper as it deserved 
suggested as appropriate to a sorely-tried industry, to do. 
said he considered that we needed to readjust Ві.А5т-Ғскхасе Data. 
our national ideas regarding industry. Тһе ideal| The first paper taken after Mr. Talbot’s presi- 
of industry was really similar to that of the Institu- | dential address was entitled Blast-Furnace Data 
tion, namely, service to people and to the nation. | and Their Correlation." The authors were Messrs. 
Technically, he believed, this country was as же | E. C. Evans and F. J. Bailey. The paper, which 
equipped as any in the world, but our commercial | was presented by Mr. Evans, dealt with a method 
exploitation left much to be desired, the reason for | of correlating blast-furnace data, which method had 
this being that our technical knowledge was not | been developed from a study of the operating results 
carrled into the commercial side. With the two| of over 120 blast-furnaces. The authors stated that 
combined we could hold our own, and there was по | the method was in agreement with similar procedure 
need whatever for despondency. adopted in reheating-furnace practice for the corre- 
| — lation of output and fuel consumption. We intend 
THE IRON AND STEEL INSTITUTE. | ойу issn. the paper in а forth- 
(Continued from page 548.) The first speaker in the discussion, Mr. A. K. 
ow . | Reese, stated that the authors had without doubt 
of 5 our report of the annual meeting done a great work in collecting data from 120 
last е Tron and Steel Institute, held on Мау 3 and 4 | furnaces, having apparently gone all over the 
ast, we now have to deal with the presentation of the | world for their information. They had attempted 
Bessemer Medal, and with the proceedings which| to draw up some sort of average condition for all 


followed the presidential address on the 3rd inst. furnaces, and had included in their calculations 
what might be termed indifferent furnaces possessing 


Tae Bessemer GOLD MEDAL. few modern features. as well as new and efficient 
He maintained that the drawing up of a 


Mr. Talbot’s first duty as president was to present | plants. 
the Bessemer Gold Medal to Mr. Charles Michael | formula for a large number of furnaces, good, bad 
Schwab, president of the American Iron and Steel|and indifferent, could not usefully be attempted. 
Institute, and chairman of the Bethlehem Steel The authors had stated that a large number of 
Corporation. In doing во. Mr. Talbot stated that | operating records had been examined, which in- 
the Council of the Iron and Steel Institute, in consi- | cluded, as far as possible, the essential factors 
dering the award of the Medal, must be influenced by | involved, the less important factors being left out 
distinguished contribution to the progress of the|of consideration in the earlier stages and attention 
industry, whether by research, by the application of concentrated on those that were obviously the most 
scientific principles, ог by operative ability. It was | important. They had, however, omitted to men- 
one of the rare examples of the combination of | tion what were the essential, and what the minor 
scientific knowledge, technical ability, and adminis- | features of the problems under consideration. The 
trative capacity, linked with force of character, | authors had quoted various factors and figures, 
ав the result of which Mr. Schwab had attained to | and had not shown how these had been determined. 


He would like to know, for instance, from what 
course of reasoning the iron factor, X = 0-56, and 
the slag factor, Y — 0:28, had been arrived at. 
Taken generally, the paper constituted а mass of 
assumptions; on nearly every page something had 
been assumed. For instance, the authors had men- 
tioned the figure, 350 lb. of carbon рег ton of iron 
made, for the carbon utilised other than at the 
tuyeres. Не contended that no one had a right to 
assume that this figure was constant for all furnaces. 
These values varied with the conditions of operation. 
Again, the authors had referred to the blowing of 
blast-furnaces by pressure ; furnaces of this type were, 
he thought, very much out of date and their opera- 
tion could not be correlated with that of furnaces 
blown by volume. They had made the observation 
that, with constant-pressure blowing, if the resist- 
ance to the blast were reduced, the volume of air 
per minute would increase, with a consequent in- 
creased rate of combustion at the tuyeres, increased 
output, and reduced fuel. With constant-volume 
blowing, the furnace manager would take advantage 
of the reduced pressure by increasing his burden, 
with a consequent increased output, and reduced 
fuel per ton of product. He himself did not think 
that many blast-furnace managers would increase 
their burden in the circumstances outlined in the 
second case. A change in the normal pressure 
would be regarded with some suspicion, and an 
investigation would be initiated before any departure 
from current procedure was made. In conclusion, 
he would like to say that however sound or unsound 
the author's deductions and formule had appeared 
to him to be, the final conclusions arrived at 
in the paper would, nevertheless, receive general 
acceptance. These referred to the preparation of 
raw materials, the correct distribution of materials, 
the adoption of suitable furnace lines, and the use 
of coke of satisfactory quality. It would have been 


far better if the authors had considered six com- · 


pletely modern furnaces, six old furnaces, and six 
intermediate furnaces, and had correlated the data 
from each series while keeping them quite separate. 

Mr. D. Sillars said that the method of approach 
adopted in the investigations was quite unique. 
The usual method waa to take individual cases, 
where it was easy to draw individual conclusions. 
On the other hand, he desired to know if there were 
enough data in the paper to justify the drawing up 
of a frequency curve. It was evident that if any 
120 industrial processes which were subject to 
variables were treated graphically, some form of 
curve would be obtained. The question was, would 
this larger curve prove as valuable as a series of 
smaller curves drawn from the data obtained by 
dividing up the results of investigations into groups ? 
It had to be admitted, however, that the authors 
had attempted to solve the problem of blast-furnace 
operation in a manner never previously attempted. 

The next speaker, Mr. E. H. Lewis, remarked that 
the paper did not show the vast amount of calcula- 


tions carried out by the authors. He had seen some 


of the work in its initial stages, and had been able 
to appreciate the time and trouble spent in drawing 
up the results now before the meeting. Не realised 
that the present was only a preliminary report, but 
this could be amplified if blast-furnace people would 
only send to the authors more resulte and ensure 
that these were reliable. When speaking of the 
time required for the stock to reach the tuyere zone, 
the authors had considered the volumes occupied 
by the various materials charged, and each material 
had been considered separately, as regards volume. 
They had taken the volume of the burden to be 
made up of the sum of the volumes of the coke, 
ore, and limestone. He contended that certain 
materials had fines in excess of their natural voids, 
while others had voids in excess of their fines. 11 
was hardly eorrect, therefore, to take the total 
volume of the mixture as the sum of the constituent 
materials present. He agreed with much that the 
authors had said with regard to the effect of moisture 
in the blast. In Scotland, furnaces were operated 
by constant-pressure blowing ; considering the size 
of the furnaces, it was impossible to do anything 
else. He could, nevertheless, assure the meeting 
that they were very efficient. In spite of all the 
variations which occurred in the paper, the blast- 
furnace manager would benefit from studying it. 
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He-had himself worked from several of the formulæ 
quoted апа had obtained instructive results. Тһе 
paper gave а blast-furnace manager a proper per- 
spective and enabled him to look further into many 
irregularities in furnace working ; it also helped him 
to ascertain their cause, 

_In the course of his reply, Mr. Evans said that the 
fact that they had taken old furnaces into account 
had been criticised. It should be remembered, how- 
ever, that these furnaces worked quite efficiently, 
and, consequently, had to have а place in their 
investigation. The question of the 350 Ib. of carbon, 
mentioned by Mr. Reese, was he thought, fully 
dealt with in the paper. They were gratified to 
find that Mr. Lewis had confirmed some of their 
facts and formule, and were in agreement with 
bim that there was ап optimum percentage of 
moisture in the blast. 


Тнк ВЕАСТТУГТУ ОҒ COKE. 


plastic range, ап immediate elastio extension and 
an immediate plastic deformation were obtained. 
If, however, that test piece were examined with 
regard to its dimensions over & period of time, it 
would be found that the whole effect of the stress 
was not taken up by the plastic deformation until 
quite a considerable time had elapsed. This was 
really a case of definite creep, taking place at 
ordinary temperatures, in the very type of material 
with which Mr. Tapsell had been dealing. The 
author had also spoken of limiting creep stress at 
high temperatures. He presumed that what was 
really meant was the yield at the temperatures 
with which he was dealing. When one deter- 
mined the yield point of a piece of steel, one put a 
stress on the material, and it yielded ; it could not 
be seen to yield, and therefore, the stress at which 
it did yield was entirely dependent upon the degree 
of refinement with which the observation had been 
carried out. 

It was absolutely essential that, as quickly as 
possible, some information should be provided for 
the use of engineers, which would give them 8 
value comparable to the yield value at ordinary 
temperatures, and would have some relation- 
ship to the fatigue range of the material at these 
temperatures. In the laboratory under his control, 
a lot of creep work, from the practical standpoint 
of the industry, had been carried out. They had 
decided that it was safe to postulate that if a test 
were made on a piece of steel with the idea of obtain- 
ing the stressing which would not produce an 
extension exceeding 0-5 per cent. in the first 24 
hours, and, if after the first 24 hours, no further 
measurable increase in the length of the parallel 
portion occurred for the next 48 hours, something 
comparable with the yield point had been obtained. 
In his laboratory, many tests had been carried 
out in that particular field, and it had been found 
quite practicable at these enhanced temperatures, 
by patiently trying several loads, finally to arrive 
at a load which would produce a deformation not 
exceeding 0:5 рег cent. during the first 24 hours 
and no further measurable extension during the 
next 48-hour period. 

Even such а method of testing would involve, 
perhape, а week for one specimen, and, therefore, 
it was obvious that it could hardly be used as а 
reception test. It was, however, the kind of infor- 
mation which engineers must have concerning the 
response of steels at high temperatures, and an 
adequate number of tests such as he had described, 
correlated with the patient investigations carried 
out by such workers as Mr. Tapeell, should, in 
the near future, put the engineer in the position 
of knowing to what degree he might stress his 
material in the case of а high-pressure boiler, or 
whatever else he was considering. Tested under 
the conditions outlined, the fact had come out that, 
in the case of wrought iron at 400 dog. C., the limit- 
ing creep or yield stress, such as he had just men- 
tioned, was 6-6 tons per square inch, whilst. at 
500 deg. C., it fell to 3-2 tons. In the case of mild 
open-hearth steel having a carbon content of 0:27 
рег cent., a material which was largely used, the 
figure at 400 deg. C. was 12 tons, whilst, at 500 deg. 
C., it was 6-9 tons. These figures showed the 
astonishing disparity of values between wrought 
iron and mild steel. At 400 deg. C., the engineer 
entered a zone which necessitated his entire recon- 
sideration of the position regarding factors of safety. 

Mr. T. P. Colclough said that the paper was likely 
to be of fundamental importance in the development 
of material for the manufacture of high-pressure 
boiler plates. He would like to know if the author 
could continue his investigations on material in 
the form of boiler plate. Lloyd's and Admiralty 
engineers said that 0-17 per cent. carbon steel, of a 
specification similar to that given in the paper, 
had an elastic limit, or limit of proportionality, in 
the neighbourhood of from 10 tons to 12 tons, with 
12 tons to 14 tons for a 0-35 per cent. carbon 
The elastic limit given in the paper was considerably 
higher than this, and he was in agreement with the 
figures given by the author. In his own experience, 
the limit of proportionality, in l-in. rolled bars 
such as had been used for the investigation, was Very 
close indeed to the yield point, but the same experi" 
ence did not hold in the case of material rolled in 


to draw conclusions ; they had confined themselves 
to statements of facts, The President here stated 
that, owing to lack of time, he would ask the authors 
to reply to the discussion in writing. 


THE APPLEBY Твом AND STEEL PLANT. 


The third, and last, paper taken on Thursday 
morning was by Messrs. А. Crooke and T. Thomson, 
and was entitled “ New Plant of the Appleby Iron 
Company, Limited." The first portion of this 
contribution will be found on page 551 of our last 
week's issue, and the conclusion on page 584 of 
the present issue. 

Mr. C. M. Schwab, the first speaker in the subse- 
quent discussion, stated that the great outputs 
realised in the United States had been made feasible 
by increasing the size of their blast furnaces and 
open-hearth plante, and by running their rolling 
mills continuously. Their blast furnaces produced 
800 tons of pig-iron а day, and were capable of turn- 
ing out 1,000 tons а day. Their open-hearth heats 
ranged from 250 tons to 300 tons. By increasing 
the scale of their outputs they had cut down their 
direct labour costs very materially. Even so, the 
return on the capital invested was not much over 
5 per cent. In order to try to remedy this state of 
affairs, they were now turning their attention to 
improving their methods of distribution. 

The only other speaker on the paper, Professor H. 
Louis, said that he would like the authors to amplify 
& casual remark made with reference to ironstone 
mining. They had stated that liquid oxygen was 
now being used іог blasting. Не believed he 
was the first mining engineer to use liquid oxygen, 
in this country, but his results had not been parti-. 
cularly encouraging. He was under the impression 
that, subsequently, the Cleveland Institution of 
Engineers bad also carried out a series of tests in 
this direction, and that the results obtained had 
not been very satisfactory. He would therefore 
like to know a little more regarding the methods 
used at Appleby, especially from an economic point 
of view. | 

After intimating that the authors would reply to 
the discussion in writing, the President adjourned 
the meeting until the afternoon. 


The next paper considered was by Dr. J. H. Jones, 
Dr. J. G. King, and Mr. F. S. Sinnatt, and was on 
the subject of “ Тһе Reactivity of Соке"; it was 
presented to the meeting by Dr. King. The authors 
stated that the properties of coke were being 
investigated from a number of aspects at the Fuel 
Research Station, Greenwich, and one programme of 
research had led to the evolution of an empirical 
method for the determination of the reactivity of 
coke towards carbon dioxide. The reactivity of coke 
might be defined as & measure of the velocity of 
reaction between coke and carbon dioxide, the term 
“ combustibility " being reserved for the reaction 
between coke and oxygen. In the method adopted, 
reactivity values were measured by the volume of 
carbon monoxide produced when a definite volume 
of carbon dioxide was passed, at а constant rate, 
over а definite volume of sized coke maintained at. 
а constant temperature. Тһе above paper deals 
with the essential features of the subject of reac- 
tivity as described in Fuel Research Board Technical 
Paper No. 18, 1927. This latter was referred to 
in our columns, on page 276 of our issue of 
March 2 last. 

Dr. Lessing, who opened the discussion, stated 
that the question of the reactivity of coke had given 
rise to a great deal of discussion during the last 
five or ten years. 16 was still, however, а moot 
point whether the best coke should be highly reactive 
ornot. For many years, coke had been looked upon 
as so much carbon plus so much incombustible 
matter. The ash in the coke was an extremely 
important factor. His own work had shown that 
the reduction of ash to a figure іп the neighbour- 
hood of 3 per cent. might make a difference of 
several shillings per ton in the price of pig-iron. 
Тће inorganic contents of the coke should therefore 
be studied with greater attention than had previously 
been the case. He was of the opinion that the 
striking differences shown in the paper between 
the reactivities of the cokes from Durham and 
from Yorkshire had been brought about by the 
inherent ash content. The percentage of ash 
certainly had an influence on the properties of the 
‘соке, but the composition of the ash might have a 
still greater influence. mE 

Mr. E. C. Evans, who spoke next, said that many 
tests had been from time to time suggested as 
reception tests for coke, and he thought that the 
method of determining reactivity was а very 
acceptable means of comparing coke quality. 
Mr. D. Sillars, the next speaker, remarked that 
Sir Lowthian Bell had performed similar, if less 
accurate, work. Тће authors had tested cokes 
from South Wales, Durham, and Yorkshire. In 
order that their results might be fully discussed, 
it would be necessary for them to take into con- 
sideration cokes the qualities of which varied much 
more than did those of the materials quoted in the 
paper. The differences between their samples 
were not great enough. The authors had taken 
950 deg. С. as their temperature of test ; he desired 
to know if they had carried out any investigations 
at very much higher temperatures, of the order of, 
say, 1,400 deg. C. It should also be remembered 
that blast-furnace operations took place at gradually 
increasing temperatures; this might well be taken 
into account in future research. Опе of the merits 
of the paper was that the authors had not attempted 


THe FATIOUE-RRSIS TIN PROPERTIES OF MILD 
STEEL. 


Тће first paper to be considered when the members 
reassembled on Thursday afternoon was a contri- 
bution, by Мг. Н. J. Tapsell, of the National 
Physical Laboratory, dealing with “Тһе Fatigue- 
Resisting Properties of 0-17 рег cent. Carbon Steel 
at Different Temperatures and at Different Mean 
Tensile Stresses." The paper will be found on page 
551 of our last week's issue. 

Dr. W. H. Hatfield, who opened the discussion, 
stated that, in his remarks, he wished also to con- 
sider another paper published by the Department 
of Scientific and Industrial Research entitled “ Note 
on the Creep of Armco Iron.” Тһе two together 
gave many data of a nature badly needed at the 
present time, in view of the state of mind of the 
engineer, caused by the manner in which creep 
studies had, so far, been put before him. In regard 
to Mr. Tapsell's paper, he thought the data therein 
must obviously be accepted as representing facts. 
He would, however, like to make a few observations 
from a particular standpoint. With regard to the 
fatigue ranges of his material at ordinary and at 
high temperatures, Mr. Tapsell had said that the 
stresses must have a definite relationship to the 
yields at ordinary temperatures or to the limiting 
creep at high temperatures. He himself submitted 
that the author was, in fact, speaking of one and the 
same thing, and the sooner this was realised the 
sooner would the whole poaition be clarified from 
the standpoint of the designing engineer. It did 
not seem to be appreciated, as it ought to be, that 
fatigue did not occur until the material had been 
stressed within the range at which plastic deforma- 
tion would take place; the author would be the 
first to agree with that. It would then be necessary 
to determine, in а ready manner, the stress under 
which а steel would behave as, at any rate, a prac- 
tically elastic body. . | 

If a tensile test piece of mild steel were prepared 
and а stress imposed upon it somewhere in the 
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the form of plate, which had been worked more іп 
a unilateral direction. In the l-in. bars the 


reversals of stress had been at the rate of 40 per 
second, in boiler work the reversals of stress were 


not nearly so rapid. 16 would be of value to engi- 
neers and manufacturers if an idea could be given 
as to what the limiting stresses and reversals were 


when the stresses were applied at а very much 


slower rate. 


Dr. W. Rosenhain said that the idea was gaining 
ground that, in the fatigue testing of iron and steel 
at ordinary temperatures, definite fatigue limite 


could be assigned, or, that there were stresses 


which would not cause fracture of the material no 
matter for how long they were applied. In the same 
way the Боре was entertained that, at high tempera- 
tures, there might be stresses which, however long 
they were applied, would not produce fracture or 
cause deformation sufficiently serious to be a source 
of danger or to make the material useless. It was, 
however, as yet impossible to state definitely that 
this was the case. In certain non-ferrous metals, 
it was to be feared that there was no true, safe limit 
at all, and, if that were the case with these metals 
at ordinary temperatures, it might be anticipated 
that it would be true of ferrous metals at high 
temperatures. The whole question was one of 
relative temperature range. In regard to the figures 
quoted by Dr. Hatfield for wrought iron and mild 
steel the softening temperature, or the eutectoid 
temperature, was called into play in the case of 
mild steel, and not, of course, in the case of wrought 
iron. Dr. McAdam, in America, had brought out 
the influence of chemical agencies and had shown 
that, in testa at high temperatures, the question of 


the atmosphere had to be taken into account. 


In the course of his reply, Mr. H. J. Tapeell stated 
that Dr. Hatfield had suggested that vield and 
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abstract, stated that the properties of nickel steels 
containing 0: 2 to 0° 55 percent. of carbon, and 3 to 12 
per cent. of nickel, had been examined. with special 
reference to the effect of manganese. In nickel 
steels with low manganese contents, there was no 
advantage in increasing the nickel beyond 6 per 
cent., on account of the limitation imposed on the 
tempering temperature by the lowering of Ас!. 
For a similar reason, with higher manganese (0° 8 per 
cent.) no advantage was gained by exceeding 
4°5 percent. of nickel. The effect of manganese, up 
100: 8 per cent. on the critical ranges of nickel steel 
was small. An increase of manganese from 0:4 


per cent. to 0:8 per cent. in steels with about 4 per | 


cent. of nickel, caused a fall in Ас1 of 3 deg. C., 
and a similar fall in Аг] when the rate of cooling 
was about 4 deg. C. per minute. The effect of 
manganese in maintaining increased hardness of 
3 per cent. to 4 per cent. nickel steel at slow rates 
of cooling, became most evident when 0: 5 per cent. 
of manganese was exceeded. When both manganese 
and chromium were present, the influence of the 
chromium in this respect was nearly twice as great 
as that of manganese. 

An increase of manganese in 3 per cent. to 4 per 
cent. nickel steels led to an improvement in the 
elastic limit and yield point without loes of ductility. 
Manganese had & marked influence on the mass 


effect in 3 per cent. to 4 рег cent. nickel steel. А | 
low-manganese steel would not harden satisfactorily, | 


even in very small sections. The amount of 
manganese necessary to secure adequate hardening 
varied with the size of section treated, but in no case 
should it be less than 0-5 per cent. A manganese 
content of 0: 8 per cent. was an advantage in securing 
good tensile properties in large masses, and was 
preferable to an increase in carbon content above 
0:4 per cent. On the other hand, & very high 
manganese content involved susceptibility to 


limiting creep stress might be virtually the same. 
Furthermore, he had said that, in the case of fatigue, 
there was always some plastic deformation taking 
place and that probably, therefore, the limiting 
creep stress was coincident with the fatigue range. 
What Dr. Hatfield had said had really amounted to 
another definition of yield point, or rather, in order 
to determine a safe upper limit, he had defined 
what was equivalent to another yield point. In 
other words, Dr. Hatfield had implied that, at low 
temperatures, he considered some stress intermediate 
between the limit of proportionality and the yield 
point was a suitable one to adopt, and this was the 
value he obtained in the test in which he used a 
0:5 per cent. elongation within 24 hours, and a 
further elongation amounting to practically nil 
for the next 48 hours. This implied that he must 
have gone beyond the limit of proportionality but, 


temper brittleness, which had to be guarded against 
in heat treatment. 

The first speaker in the discussion, Mr. T. M. 
Service, said that the results obtained confirmed his 
practical work relative to the effect of manganese 
on nickel steels. The author had stated that the 
manganese content should not be less than 0:5 per 
cent. When making steel pinions, it was his 
custom to use less than 0:5 per cent., in order to 
obtain high elongation test results and high Izod 
impact Higher manganese percentages 
reduced the figure, іп the case of test pieces taken in 
the transverse direction at all events. Мо hard and 
fast rule could be laid down as to the optimum 
percentage of manganese ; each metallurgist had to 
work this out to fit the particular conditions obtain- 
ing. Mr. А. P. Hague, who spoke next, agreed 


in ай probability, had not reached the yield point. 
The stress to which he referred was, therefore, neither 
what was ordinarily regarded as the limit of propor- 


tionality nor as the yield point, but was some inter- 
mediate stress. 


Interposing at this stage, Dr. Hatfield asked the 


author what period of time was required to produce 
the limiting creep stress under his method of testing. 
Mr. Tapeell replied that it might take three months or 
five months, The question involved, however, was 
that, at the beginning, the elongation was practically 
all elastic, and during the first few days there was 
no appreciable added extension. Consequently, by 
adopting the constant figure of 0-5 per cent. 
throughout the whole temperature range, one might 
be very considerably above the limiting creep 
stress at the higher temperatures, and somewhere 


between the limit of proportionality and the yield | 


point at the lower temperatures. It was better to 
take the limit of proportionality, which could be 
determined within half a day, than to try to obtain 
some other point between the limit of proportion- 
ality and the yield point which took a long time to 
determine, and probably could not be obtained so 
accurately as the limit of proportionality. In his 
Opinion, the differences quoted between the wrought 
iron and the mild steel depended on the ductility 
above the limit of proportionality. 
INFLUENCE OF MANGANESE ON NICKEL STEELS. 
И А contribution by Мг. J. A. Jones, entitled, 
The Properties of Nickel Steels, with Special 
Reference to the Influence of Manganese," was 
next considered. Mr. Jones, who read his paper in 


with the previous speaker. In pinion forgings, the 
diameter of which was 10 in., а manganese content 
of 0:4 per cent. to 0:5 per cent. was far better than 
one of 0:55 per cent. to 0:8 per cent. In the case 
of some pinion forgings he had in mind, the specifica- 
tion called for an Izod figure of 35 ft.-lb. If the 
manganese figure happened to be 0:8 per cent., this 
was а value difficult to reach. И, on the other 
hand, the manganese present stood at 0:4 per cent., 
there was no difficulty in getting 60 ft.-lb. The 
author had stated that the best impact figures 
were obtainable from purely sorbitic steel ; if ferrite 
were present, it would have a tendency to reduce 
the impact value. He had examined many micro- 
photographs of pinion forgings yielding an impact 
figure of 50 ft.-Ib., and had rarely seen one which 
did contain & considerable amount of free ferrite. 
The next speaker, Dr. W. H. Hatfield, stated that 
he supported the last two speakers with regard to 
the limiting value of manganese. He also could 
not accept the suggestion that the limiting value of 
this element was 0-5 per cent. in large forgings. 
There was one other point: when nickel and 
chromium were included in the composition of a 
steel, they were put in because it was intended to 
harden and temper a large mass of material. If 
the manganese content were high, as had been 
suggested by the author, the conditions were such 
that there was а much greater facility for cracking, 
which must be avoided at all costs. Professor J. H. 
Andrew thought that they must admit that the 
facts were correct for the particular steels Mr. Jones 
had treated. If à nickel steel were tempered at a 
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temperature slightly within the Ас range, an in- 


creased hardening was produced. He would like to 
ask the author whether he could give the meeting 
any figures which showed the effect of manganese 
апа nickel on the width of the Ac range, and also 
whether he had any theory of his own to put forward 
to explain the hardening which he obtained when 
he heated up to а temperature which was just 
within the Acl range. Dr. Dickie and himself had 
published, some time previously, а theory on that 
question, and, although the author bad mentioned 
the paper, he had avoided making any reference to 
that theory. 

In the course of а very brief reply, Mr. Jones 
stated that his conclusions on increased manganese 
percentages had been derived purely from а con- 
sideration of its influence on the mass effect on 
3 per cent. to 4 per cent. nickel steel. He had 
guarded against low impact figures, and had indi- 
cated in the paper that а very high manganese 
content involved susceptibility to temper brittleness, 


which had to be avoided in heat treatment. Mr. 


Hague had mentioned impact figures of 35 ft.-lb. 
and 60 ft.-Ib. A low Izod value was not due to Ше 
high manganese present, in itself, but could be 
ascribed to its influence on the rate of cooling. Тһе 
cracking, mentioned by Dr. Hatfield, was also due 


to this latter influence. 
THE INFLUENCE OF N ICKEL on Савт IRON. 


A paper by Dr. A. B. Everest and Professor D. 
Hanson was next presented to the meeting. It 
dealt with “ The Influence of Nickel on Iron-Carbon- 
Silicon Alloys Containing Phosphorus,” and was 
read in abstract by Dr. Everest. As а result of 
their investigations, the authors had found that 
phosphorus increased the hardness of the iron alloy, 
augmented its tendency to chill, and rendered it 
difficult to machine. In the absence of chill, 
‘nickel produced its normal hardening action. Under 
conditions likely to produce chilled iron, nickel 
counteracted the chillirg effect of phosphorus. A 
study of the microstructures showed that phos- 


phorus tended to reduce the influence of nickel on 


the iron alloy. More nickel was required to produce 
а, given result in the presence of high phosphorus, 
where there was any tendency to chill, than would 
be required in the presence of lower phosphorus. 

One of the speakers in the discussion, Dr. F. 
Wüst, stated that nickel tended to make the iron 
grey. А high nickel content in а, cast-iron increased 
the tensile strength, and it was possible to obtain 
figures of the order of from 38 tons to 44 tons per 
square inch. This constituted а new material for 
‘aero-engine cylinders. Professor Hanson, who also 
spoke, said that the object of the present work was 
to study the effect of nickel on ordinary commercial 
cast iron. In iron containing an abnormally low 
‘silicon percentage, the beneficial effect of nickel 
additions was best brought out. No particularly 
beneficial results were obtained by adding nickel 
to metal already giving satisfactory service. In 
many cases, however, if it were possible to reduce 
the silicon and add nickel, better results were ob- 
tained with the resultant material. The nickel 
replaced some of the silicon ; the former, of course, 
was an expensive ingredient, but the properties 
conferred by its presence in the cast iron constituted 
а great improvement and the addition of nickel 
was, therefore, amply justified. 

(To be continued.) 


British STANDARD SPECIFICATION FOR COLLIERY 
MATERIALS.—In continuance of their programme of work 
in the colliery section, the British Engineering Standards 
Association have just issued two specifications, No. 322— 
1928, covering the quality of material for colliery-cage 
main shackles and bridle chains, and No. 323-1928, 
dealing with соШегу-горе capels or sockets for use in 
hauling or winding men. These specifications have been 
5 at the request of the Mining Association of Great 

ritain, by committees representative of both the buying 
and manufacturing intereste, who have been assisted by 
regional committees to ensure that local conditions and 
practice receive proper consideration. Тһе use of the 
specifications by collieries will serve the double purpose 
of facilitating safe purchase on a competitive price 
basis, and of affording some measure of protection to 
the colliery manager, and limiting his difficulties in the 
event of serious accident. Copies of these two specifica. 
tions can be obtained from the Publications Department, 
B.E.S.A., 28, Victoria-street, London, 8.W.1, price 28. га. 


each, post free. 
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Мо ВС ЕЕ 


THE INQUIRIES INTO THE CAUSE 
OF THE FAILURE OF THE ST. 
FRANCIS DAM. 


Ву Евер А. Хокттд, M. Am. Soc. C. E. 


IMMEDIATELY after the failure of the St. Francis 
Dam near Los Angeles on March 12, last, several 
commissions of engineers and geologists were 
appointed to investigate the causes of the disaster, 
as reported іп ENGINEERING, on page 422, ante. 

The City of Тов Angeles, the owners of the 
wrecked dam, іп а most commendable spirit of 
fairmindedness and impartiality, requested the 
Board of Direction of the American Society of Civil 
Engineers in New York to submit a list of engineers 
to form an official Board of Investigators. Те 
membership of this board as appointed subse- 
quently by the Los Ángeles City Council was as 
follows :—Dr. Elwood Mead, Chairman, Commis- 
sioners of the National Bureau of Reclamation, 
Washington, D.C. ; General L. H. Beach, consulting 
engineer, and Louis C. Hill, consulting engineer. 
This board requested and subsequently had the 
assistance of R. F. Walter, chief engineer, National 
Bureau of Reclamation, and D. C. Henny, consulting 
engineer. 

Тһе City of Los Angeles also appointed а commis- 
sion of three geologists: D. W. Murphy, chairman; 
Professor R. T. Hill and Professor C. F. Tollman. 


The State of California appointed an independent | 


commission composed of four civil engineers and 
two geologists as follows: A. J. Wiley, chairman ; 
F. E. Bonner, F. H. Fowler, H. T. Cory, civil 
engineers; and Professor G. D. Louderbach and 
Professor F. L. Ransome, geologists. 

In addition commissions were appointed by the 
Los Angeles County District Attorney, the California 
Industrial Accident Commission and the Board of 
Supervisors of Ventura County, in which the greater 
part of the valley devastated by the flood waters is 
located. 

According to the laws of the State of California, 
a Coroner’s inquest jury was also called, whose duty 
it was to determine the cause of death of persons 
who lost their lives in connection with the failure 
of the dam, and further, to place the responsibility 
for the disaster for prosecution in the criminal 
courts. This jury was selected from local persons, 
and it is of interest to note that most of its members 
were engineers, builders, or other persons connected 
in their business with engineering and construction 
work. The members of most of the commissions 
and of the jury served without financial compen- 
sation. 

All commissions have submitted their findings in 
the form of reports. There seems to be practically 
unanimous agreement in all the reports as to the 
fundamental causes of the failure. 

The City's commission of engineers, of which 
Dr. Elwood Mead was chairman, stated in its report : 
* The dam failed as a result of defective foundations." 
The City's commission of geologists concluded : 
* There were weaknesses in foundation under both 
the eastern (left) and western (right) abutments 
sufficient to have caused failure. 

The commission appointed by the State authori- 
ties of California stated among others the following 
conclusion: “ The failure of St. Francis Dam was 
due to defective foundations.” 

These quotations are reproduced direct from the 
reports of the various commissions. 

The commissions further came to the practically 
unanimous conclusion that the failure of the dam 
was not due to inherent weakness of the concrete 
structure itself; further, that the manner in which 
the dam failed, or in which the first, break occurred 
has not been definitely established, and probably 
never wil be. Several commissions pointed out 
that the omission of а deep cut-off wall under the 
base of the dam, further, the lack of suitable drainage 
of the foundation, and the failure of the builders to 
solidify the foundation material with injections of 
cement grout under high preesure were rather serious 
matters in view of the unsatisfactory foundation 
conditions. In this connection the present writer 
wishes to call attention to а further point of danger 
in the layout of the dam, namely, the arrangement 
of the spillway. 

This spillway was located in the middle of the 


dam. Тһе capacity of the 
thousand cubic feet per second, and this amount of 
water dropping such a great 
partly broken by the steps on 
of the dam, would quite likely 
the structure. However, no water had flowed over 
the spillway since the dam was completed ; other 
wise the dam would quite likely have failed, due to 
undermining by water flowing through the spillway 
openings. 


there was in this work, put it on me. 
any errors in judgment—and it is human to make 
mistakes—the error was mine." 


where the dam was highest. In case of a 


flood the surplus waters would have been discharged 
through the spillway openings a vertical distance 


have undermined 


The reports of the several commissions are too 


voluminous to be quoted in this place in much detail. 
АП the findings 
testimony by witnesses 
coroner's inquest jury. 
sessions and hearings 

rendered ita verdict. Іп short, the jury placed the 
responsibility for the St. Francis Dam disaster on 


of the commissions and much oral 


After almost continuous 
for four weeks, the jury 


« the Bureau of Water Works and Supply and the 


Chief Engineer thereof and on those to whom 
the Chief Engineer is subservient, including the 
Department of 
the legislative bodies of City 
public at large." 


Water and Power Commissioners, 
and State, and the 


The jury recommended ‘there be no. criminal 


prosecution of any of the above by the District 
Attorney," basing the recommendation on & finding 
* of no evidence of criminal act or intent on the 
part of the Board of Waterworks and Supply or 
any engineer or employee in the construction or 
operation of the dam." 


The Chief Engineer referred to by the jury is 


William Mulholland, M.Am.Soc.C.E., for forty years 
in charge of the water department of the City of 
Los Angeles. Between 1907 and 1913 Mr. Mul- 
holland was responsible for the construction of the 
famous aqueduct so vital in the phenomenal growth 
of the city from a population of 102,000 in the year 


1900 to 485,000 in 1913, and to 1,100,000 in 1927. 
On the witness-stand before the coroner’s jury, 


Mr. Mulholland, a man 78 years old, when asked by 
the jury about his opinion as to the causes of the 
failure, stated quite frankly, “ Somebody must have 
made а mistake." On another occasion he exclaimed, 


Whatever fault 


“Don’t blame anybody else. 
If there were 


The coroner’s jury rendered its verdict in the form 


of a report. This report is an important document 
of lasting interest. 
implied, by a body of jurors, most of whom are 
engineers of high standing. It is based on personal 
inspection, reports and testimony of all commissions, 
experts, and other witnesses called upon in this 
investigation. The report also calls attention to 
deficiencies in present legislation in California, and 
states important recommendations relative to the 
design and construction of future dams to be built. 
The report of the jury is therefore of more than 
passing interest, and, except for its formal preli- 
minaries, follows in full :— 


It was written, as already 


The St. Francis Dam was defective due to the very 
poor quality of the underlying rock structure upon 
which it was built, and to the fact that the design of the 
dam was not suited to inferior foundation conditions. 
'The actual failure was caused either wholly or in part by 
these defects. 

The construction of this dam, without having the 
design апа foundation conditions passed upon by 
independent engineers and geologists, and without 
more thorough and systematic methods of design, 
supervision and inspection, involved two basic errors. 

One of these was an error in engineering judgment 
in determining the character of the foundations at the 
St. Francis Dam site and deciding upon the best type 
of dam to build there. ` 

The other was an error in regard to fundamental 
policy relating to pnblic safety. 

The responsibility for the error in engineering judg- 
ment rests upon the Bureau of Water Works and Supply, 
and the chief engineer thereof. 

The responsibility for the error in public policy be- 
longs to those to whom the chief engineer is subservient, 
including the Department of Water and Power Commis- 


sioners, the legislative bodies of city and State, and 


great menaces to public safety, 
engineering error would have 


engineering judgment 


the sole judgment of one man, 
without check 
no one is free from error, and checking. by independent 
experts will eliminate the effect of human error and 


insure safety. 


was placed before the|P 


operating 


to the public at large. It is a logical result of a set of 
conditions that the citizenship has allowed to develop 
and continue. This is the more fundamental error, 


for if proper safeguards had been provided in the city 


charter and in the State laws, making it impossible 


for excessive responsibility to be delegated to or 


in matters involving 
it is unlikely that the 
escaped detection and 


assumed by any one individual 


produced a great disaster. | 

A sound policy of public safety and business and 
demands that the construction 
and operation of а great dam should never be left to 
no matter how eminent, 


by independent expert authority, for 


The exemption of municipalities from supervision by 
State authorities in the building of dams involving 
ublic hazards ін в very serious defect of the State law 
that should be corrected :— 

We respectfully recommend :— 

That the regulations governing the conduct of all 
municipal and county bodies engaged in building and 
dams be revised so that the construction 


and operation of all such dams will be subject to 


review by competent experte in addition to the regular 
executive engineering organisation of the respective 


publie bodies. 1t should not be left to the discretion 
of the chief engineer of such a body to submit such 
matters to experts, but should be mandatory upon the 
highest executive authority to employ thoroughly 


competent consultants that will not be subservient to 
the chief engineer. 


That steps be taken to the end that all existing dams 
be thoroughly examined as to their safety by a board or 
boards of outstanding experts on the construction of 


dams. 


That steps be taken to change the State laws so 88 to 
place the building of municipal and county, 88 well 
as privately owned dams under the j urisdiction of the 
State authorities. 

Тһе intent and effect of these meaaures would be to 
have three independent groups of experts pass judg- 
ment upon the design, construction and operations 
of dams and other structures which might involve haz- 
ards to public safety. | 

We find no evidence of criminal act or intent оп the 
part of the Bureau of Water Works and Supply of the 
city of Los Angeles, or any engineer or employee in the 
construction or operation of the St. Francis Dam, and 
we recommend that there be no criminal prosecution 
of any of the above by the District Attorney. 

The destruction of this dam was caused wholly or 
in part by the failure of the rock formation upon which 
it was built and not by any error in the design of section 
of the dam itself or defect in the materials of which the 
dam was constructed. The gravity section accorded 
with standard practice, and would have produced а 
safe structure if it had been built upon hard, impervious 
rock, as was supposed to be the case by those who 
built it. 

On account of the great destruction wrought by the 
disaster and the absence of living eyewitnesses, muc 
important evidence bearing on the cause of failure was 
obliterated, making it impossible to determine, with 
anything approaching complete accuracy, the exact 
cause of the initia! break and the sequence of events 
thereafter. 

However, there remains а large amount of very 
convincing evidence of & number of vital weaknesses 
in the bedrock and in the design with reference to 
its adaptability to а weak bedrock, any one or several 
of which weaknesses may have been the primary 
cause of the failure, and all did contribute to the 
terrific destruction wrought by the collapee. 

The dam was in a defective condition due to the 
following :— 

First.—The dam was built upon two formations 
meeting at а fault contact, which naturally caused 
а line of weakness across the axis of the dam. 

Second.— The schist upon which about two-thirds 

of the mass of the main dam rested, is a weak material 
badly shattered, very susceptible to seepage of water, 
and to slippage along the planes of cleavage. 
_ Third.— The dip and strike of the planes of cleavage 
of the schist were at very unfavourable angles with 
reference to the lines of pressure of the dam and very 
favourable for landslides on the east wall of the gite 
of the dam. 

Fourth.—The conglomerate upon which the western 
portion of the dam was built is variable in structure, 
badly seamed in several directions, and very deficient 
in bonding material. While it has the appearance 
of rock when dry, it is weak in compressive strength ; 
and, when saturated with water, it disintegrates into 
a slippery mass of clay, sand, small pebbles, and 
other included materials. | | 4 

Fifth.—Gouge materials at the.contact between the 
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evaporation and boiler power, balancing, с. 
In 1894 the laboratory was destroyed by fire, 
not altogether unfortunately, as it turned out 
ultimately, for it was soon put in order again 
with а locomotive, Schenectady No. 2, of much, 
larger and more modern type on the plant. On 
this а great deal more valuable work was done. 

Among other series of trials at the laboratory, 
one carried out in connection with the American 
Railroad Master Mechanics’ Association, was ап 
investigation of smoke-box and blast arrange- 
ments. This investigation was influential in con- 
verting American locomotive engineers from the 
small blast pipe and sharp blast to the idea 
of getting as large an orifice as possible, with 
а self-clearing design of front end. The Master 
Mechanics’ Association made Purdue its official 
experimental station, and its proceedings for 
many years bore constant record to the value of 
Dr. Goss's work. In fact, all the time Dr. Goss 
was in charge of Purdue, the results were freely 
made public in reports, papers and books. His 
long experience in this connection made it extremely 
fitting that he should be appointed as chairman 
of the Advisory Committee organised by the 
Pennsylvania Railroad Company for the work on 
its testing plant installed at the St. Louis Exhibition, 
the records of which are to be found in Locomotive 
Tests апа Exhibits, а volume of now classical 
data to which constant reference is made. Тһе 
work at Altoona, where the St. Louis plant was 
re-erected, has been constantly referred to in 
our columns. Although carried far beyond the 
earlier work at Purdue, and throughout with the 
latest and most carefully-designed locomotives, 
it is doing the Pennsylvania Railroad officials 
no injustice to say that it was & natural develop- 
ment of Dr. Goss's investigations. We may also 
remark that as was the case at Purdue, the results 
of the work at Altoona have been placed unstintingly 
at the service of the profession generally. 

Many of Dr. Goss's more important records are 
to be found in two volumes, Locomotive Performance 
and Locomotive Sparks, the latter dealing mainly 
with the problem of losses by unburnt fuel. Two 
later, and at their time very valuable, contributions 
were reports published by the Carnegie Institution of 
Washington, High Steam Pressures іп Locomotive 
Service and  Superheated Steam in Locomotive 
Service. In addition to being author of such 
publications, he was a frequent contributor to the 
proceedings of various institutions and to the 
technica) Press. 

In this short notice we feel we cannot do justice 
to all that Dr. Goss did for the development of 
technical education and for the advancement of rail- 
way problems, but have felt it necessary to stress 
the branch in which he did admittedly valuable 
pioneer work, and with which his name will always 
be associated. He was well known to many 
English engineers who visited him in his own 
country, or had the pleasure of meeting him here, 
as, for instance, when he was present at the Insti- 
tution of Mechanical Engineers meeting at Birm- 


ingham in 1911. 


masonry or concrete dams prior to the building of the 
St. Francis Dam. Earth fill and rock fill dams are built 
wholly or in part on unconsolidated or yielding founda- 
tions, while masonry or concrete dams must have hard, 
impervious, unyielding foundations. This organisation 
apparently did not appreciate the necessity of doing 
the many things that must be done in order to be 


two formations were inferior in strength to either of 
the two principal formations, causing a zone of 
weakness that can always be expected at such 
contacts. 

Sixth.—In addition to the contact fault there is 
another fault crossing the dam transversely and 


intersecting the contact fault about 150 ft. downstream 
from the toe of the dam. г certain that the foundations of а dam of the concrete 


Seventh.—The dam was not carried far enough | gravity type are and will remain hard, impervious and 
into the bedrock, and had no cut-off walls. 4 unyielding. 

Eighth.—There was no reinforcement or Барке од | Аз а consequence of these conditions, serious errors 
with concrete at the contact between the dam апа | were made, while the entire responsible organisation 
the rock abutments, as is usual where the formations | seemed confident that they were maintaining their 
are not of the best. No pressure grouting of the previous high standard of accomplishment. 
bedrock was done. There appears to have been no disposition to neglect 

Ninth.—The dam was not provided with inspection | anything because of expense, as funds were available to 
tunnels with drainage pipes discharging separately] meet any requirement deemed necessary. The only 
into the inspection tunnels for the purpose of locating | reasonable explanation is that those in charge were 

leakage and grouting it off if necessary. Тһе | completely deceived as to the true conditions and acted 
mad drainage pipes installed were confined to the through ignorance and not from intent to omit any 


centre section and connected to one manifold ап | precaution for any motive. 
Owing to previous attacks upon the city's water 


outlet, making it impossible to localise leakage. 
Tenth.—The dam was built without predetermined | system by the use of explosives, consideration has been 

expansion jointe. This is a debatable question, but|given to the possibility that this disaster was pre- 

the best practice at present calls for their use. cipitated by an overt act. While it is undoubtedly 
The 86. Francis Dam was built by the Department. ible that the destruction of the dam could have 


of the Water Works and Supply of the City of|been caused by an explosion, no conclusive evidence 


Los Angeles by the city's own forces and not by that such was the case has been brought before us. 
Even if the failure had been precipitated by this 


cause, it would not change the situation as far as 
concerns the existence of the defects that have been 
described and which were the more probable cause of 
the disaster. 

Among the possible causes of failure that have been 
considered is that of earth movement. Triangulation 
surveys have been made that seem to indicate that there 
has been a slight movement of two survey pointa on the 
west side of the site between the year 1923 and a time 
three weeks after the failure, but it is impossible to 
check the original survey. Seismographs were іп 
| service in several observatories within range of this site, 
| one of them being within forty-five miles. Тһе records 

show that there were no earth tremors, of even slight 
intensity, on the night of the failure; hence, major 
earth movement must be dismissed as a possible cause. 

Landslides on the east side of the canyon accom- 
panied the destruction of the dam. Whether а land- 
slide was the first event or only a later development is & 
subject concerning which there may be а difference of 
opinion, or &t least, an uncertainty, but the preponder- 
ance of expert opinion favours the conclusion that the 
initial failure was on the west side and that the land- 
slides were precipitated by undercutting by the waters 
discharged througb the breach on the west end of the 
dam. Some of the slides are known to have occurred 
after the water had left the reservoir. 

The exact sequence of these events is of great 
engineering interest, but has little bearing on the 
question of basic cause and responsibility. А sus- 
ceptibility to landslide was one of the defects of the site 
that should have been foreseen. 


contract. 
The design of the dam and the foundation conditions: 


were not passed upon by independent engineers and 
geologists. | 

The exploration work and testing of foundation 
materials príor to reaching а decision to build а dam 
at this site were entirely inadequate to definitely 
determine the true qualities of the bedrock and the 
proper type of dam to build at the site. 

The exploration work both before and during 
construction was practically limited to the boundaries 
of the concrete structure, and did not adequately 
reveal the topography and character of the bedrock 
structures beyond these boundaries. 

The ке of the work during construction 
was very limited and defective in principle, owing 
to the fact that the inspections were made by the 
same people who were directing or doing the work,. 
without adequate check inspection by an independent 
personnel to reduce the effect of personal error. 

Extensive exploration work, inspection and testing 
of materials and consultations with experts unques- 
tionably would have revealed the true character of 
the site and prevented this calamity. 

Even though the failure of the dam was either 
caused by or greatly assisted by saturation of the 
foundation materials with water from the reservoir, 
the total leakage that was observed at any time up 
to within а few hours of the failure was remarkably 
small considering the critical conditions existing 
under the dam, and less than is commonly present in 
dams that are considered safe and have stood for years. 

There had been reports by subordinates and others 
who claimed to have observed increased leakage and 
muddy water coming from the dam a few days before 
the failure. In consequence of these reports the chief 
engineer and his principal assistant inspected the dam 
about twelve hours before the failure and found that 
the water was coming out clear, but picking up surface 
вой in flowing from the points of first appearance to the 
afterbay pool below the dam. This agrees with the 
testimony of all witnesses who made observations at 
sufficiently close range to see the water where it first 
emerged from the ground. 

The amount of leakage and its character were not 
such ав to cause apprehension of those in charge of the 
dam and to cause them to doubt their previous faith 
in the safety of the structure. If they had concluded 
that the dam was in danger of destruction, the only 
safety measure possible at that time would have been 
to warn everyone in the possible path of the flood to 
move out, since, with all gutes wide open, it would have 
taken many days to have drawn the water low enough 
to remove the danger. | 

There is ample evidence to show that no alarming 
symptems were observed up to within thirty minutes 
of the first break, and that the entire destruction of the 
dam was completed in a very few minutes. 

The entire personnel of the Department of Water 
Works and Supply and the Department of Water and 
Power Commissioners, who were responsible for the 
building of the dam, appears to have had an unusual 
degree of confidence in the chief engineer and relied 
entirely upon his ability, experience and infallibility in 
matters of engineering judgment. 

With a background of many years of very 
distinguished achievement in the building of a great 
waterworks system, including seventeen earth fill 
and rock fill dams, there was ample reason for a very 
high degree of confidence. 

However, the chief engineer and his principal assist- 
ants had had limited experience in the building of large 


THE LATE DR. W. F. M. GOSS. 


МЕ regret to find that at the time of the 
occurrence the death of Dr. W. F. M. Goss was 
not recorded іп our columns. Dr. Goss died on 
March 23, at the age of 68, and the locomotive 
engineering world has thus lost one of its most 
interesting figures. To Dr. Goss is undoubtedly 
due a great part of our knowledge of the influence 
of various factors in locomotive design and 
operation. Born in Barnstable, Mass., at the 
age of 18 he entered the then recently-established 
Massachusetts Institute of Technology, and, at 
the age of 20, was appointed instructor in mechanics 
at Purdue University. In the course of his con- 
nection with this institution it is no exaggeration 
to say that he made its name known all over the 
railway world. 

His work started in a very modest way, but 
before long he had organised courses in practical 
instruction and manual training which attracted 
a good deal of attention, but these were confined 
at first to elementary work. Later, steam 
engineering laboratories were started, and in 
1891 the University had its first locomotive testing 
plant. This was the first plant of its kind. The 
original locomotive was a 4-4-0 machine built 
by the Schenectady Locomotive Works, and, as 
things are judged nowadays, was a very small 
engine. The work on the plant, however, was 
followed with a great deal of interest and 
undoubtedly proved of great value quantitatively 
to American designers and qualitatively to others. 
The subjects covered steam action in the cylinders, 


THE British WATERWORKS AS8SOCIATION.—By the 
kind invitation of the Lord Mayor and Corporation, the 
seventeenth annual general meeting of the British 
Waterworks Association will be held this year in Man- 
chester, from Wednesday, July 4, to Saturday, July 7. 
A meeting of the executive committee will be held in the 
Town Hall at 11 a.m. on the first day, followed by a 
luncheon at the Midland Hotel. In the afternoon the 
annual general meeting will be held at 2.15 p.m., when 
the Presidential Address will be given, after which 
Mr. M. H. Munro will read a paper on Waterworks 
and their Financial Relations with the Community.“ The 
President of the Association will hold a reception that 
evening at the Midland Hotel, which will be followed by 
the annual dinner at 7.30. Two papers will be read on 
Thursday morning, July 5, starting at 10 a.m., the first 
by Мг. E. Morton, on The Underground Distribution 
and Thickness of the Secondary Formations in England, 
with special reference to the Sources of Subterranean 
Water"; the second will be read by Mr. S. Hall on 
The Heaton Park Service Reservoir." After luncheon 
at the Town Hall, at the invitation of the Waterworks 
Committee, a visit will be paid to Lostock Booster 
Station and Heaton Park Reservoir. At 7.30 p.m. that 
evening the Lord Mayor will hold а reception at the 
Town Hall. On Friday, July 6, arrangements have been 
made for an all-day visit to Haweswater works ; and on 
Saturday, July 7, visits will be made to places of local 


interest. 
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LABOUR NOTES. 


Mr. А. B. Swalks, Mr. James Kaylor, and Mr. 
Andrew Lorimer, members of the Executive Council 
of the Amalgamated Engineering Union, have been 
re-elected, to their present positions on first ballots. 
Mr. W. H. Hutchinson, Mr. H. Berry, Mr. F. Marsh, 
and Mr. Peter Dickinson are at the head of the polls 
in their respective divisions, but all have to go to 
second ballots. None of the National Minority Move. 
ment's candidates has, so far, achieved success, and 


the general opinion seems to be that in the second 
ballots they will fare no better. 


In April the home branch membership of the 
Amalgamated Engineering Union increased from 
190,696 to 191,022, and the colonial branch member- 
ship from 28,306 to 28,385. The number of members 
in receipt of donation benefit increased from 6,588 to 
9,681, the number in receipt of sick benefit decreased 
from 6,052 to 5,751, and the number in receipt of 
superannuation benefit increased from 9,977 to 10,081. 


The total number of unemployed members increased 
from 13,224 to 13,506. 


A defence of the policy of the General Council with 
regard to the discussions with the representative group 
of employers was the feature of the presidential address 
of Alderman Ben Turner, chairman of the Trade Union 
Congress General Council, at the annual conference 
of the National Union of Textile Workers, at Bradford, 
on Saturday last. Mr. Turner said that the discussions 
had been attacked by one or two federations of em- 
ployers, but more bitterly by the ''corruptors of 
trade unionism," who, while declaring that they wanted 
100 per cent. trade unionism, had done their best 
to stop trade unionism from thriving. “~ I can con- 
ceive of good coming from these conferences with 
leading bankers, business men, manufacturers, and 
commercial leaders," he declared. “ І can see them 
resulting in pronouncements that may help industry 
and commerce, and, above all, improve the status of 
the operative class in this country. None of those 
who traduce the General Council can show sacrifices 
such as were made by many of its members years ago. 
The General Council will report to the Congress in 
September, and the common sense of the movement 


will give its decision when the facts are placed in 
ita possession." 


The report of the General Federation of Trade 
Unions for the first quarter of the current year states 
that there are now 67 affiliated societies on the higher 
scale, 31 on the lower scale, and three on both scales. 
The total number of members on the higher scale is 
338,781, on the lower scale 219,792, and on both 
scales 11,298. Claims for benefit were not, Mr 
Appleton, the general secretary, says, numerous 
during the quarter. Of twelve sent in, eleven were 
granted immediately, and one after adjournment for 
further information. Тһе numbers affected were 461. 
The amounts involved being small, the excess of con- 


tributions over benefits paid during the quarter was 
8,1321. 18. 4d. 


On Thursday last week, the Operative Пуегв Joint 
Committee gave notice to the employers in the dyeing 
апа finishing trades of Lancashire, Yorkshire and 
other centres, that their members would cease work in 
а month unless their demands for the adoption of а 
collective piecework system and а re-adjustment of 
the wages of time workers were conceded. About 
80,000 workpeople are involved. Other differences 
exist besides those mentioned, and have been discussed 
at conferences between the parties, so that the settle- 


ment, when it comes, ав everybody hopes it soon may, 
should be а comprehensive one. 


The Master Cotton Spinners’ Federation has decided 
to ask for authority from its members to reduce wages 
by 124 per cent., ог 28. 64. in the pound. Spinners 
in both the Egyptian and the American Sections of the 
industry are to vote, and, in order to ascertain exactly 
what the opinion of each section is, the ballot papers 
are to be of different colours. An 80 per cent. vote in 


favour of the reduction will be necessary before action | 


along that line can be taken. There is no reference in 
the ballot papers to working hours. This decision of 
the Master Cotton Spinners’ Federation follows upon 
the refusal of the operatives’ executives to discuss 
means of re-establishing the industry on an economic 
basis, including a re-adjustment of both wage rates 
and working hours. 


As was expected, the ballot arranged and carried 
out by the Trades Union Congress to ascertain whether 
the miners in the Notts coal area desired to be repre- 
sented by the old Nottinghamshire Miners’ Association 
or the new Industrial Miners’ Union has resulted in 


favour of the older organisation. For the Nottingham- 
shire Miners’ Association. 32,277 voted, and for the: 
Industrial Miners’ Union 2,533. Of unemployed’ 
miners—whose votes were not included in the ballot: 
proper—1,857 voted for the Miners’ Association and: 
23 for the Industrial Union. Neither the employers 
nor the officials of the Industrial Union took any part 
in the ballot. 'The position was, therefore, left un- 
changed, although after the results had been declared, 
Mr. Citrine stated that, logically, in view of the figures, 
recognition could no longer be withheld from the Miners’. 


of the proceedings of & congress held in Paris by the 
the Bill drafted by the Superior Council for Technical. 


the committee of the Federation to take strong measures 


the practice of setting up in the employment exchanges: 
tatives of engineers' organisations should be generally 
in undertakings executing public contracts or works 


connected with national defence should be strictly 
regulated ; and that the conditions of recognition of 


should be revised. 


‚| АП persons concerned—employers and manual and 
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Association. 


The latest issue to hand of the weekly official organ 
of the International Labour Office, contains a summary. 


French Federation of Engineers' Associations. Although; 


Education, relating to the issue of engineering diplomas: 
was regarded as defective, the congress called upon 


to secure its introduction in Parliament. Recalling 
that the Federation had always favoured regulation 
of the employment of foreign engineers in France on a: 
basis of reciprocity of treatment, the congress demanded 
that reciprocal measures should be adopted as regards 
those countries which restricted or prohibited the, 
admission of French engineers to their territories ;: 
that permission to reside in France should not be 
granted to foreign engineers when their presence was 
prejudicial to unemployed French engineers; that 


advisory committees of properly qualified represen- 


adopted; that the employment of foreign engineers 


foreign certificates for entrance to engineering schools 


The congress favoured the careful and continuous 
application of rationalisation, which, it considered, 
might result in increased stability and а higher standard 
of living for society ав а whole, lower prices, and pro- 
ducts more suited to the needs of the general public. 
Nevertheless, the congress was of the opinion that the 
greatest caution should be observed in order to avoid 
interference with the legitimate interests of the workers, 
and that rationalisation should be accompanied by 
measures to safeguard against possible loss of employ- 
ment and increased demands on the worker. The 
congress expressed the view that intellectual workers 
and the organisations of technical experts should be 
called upon to play an important part in the process 
of rationalisation on account of its technical character. 


intellectual workers (represented by their respective 
organisations), consumers and scientific and technical 
authorities—should collaborate under state super- 
vision in the introduction of rationalisation, in order 


to prevent its benefits being monopolised by any part 
of society. 


According to a recent estimate, of a total of about 
30,000 engineers in France, about 10,000 are organised. 
The four principal organisations are: The Trade 
Chamber of Engineers, the Federation of Engineers’ 
Associations, the Federation of Technical Employees 
in Industry, Commerce and Agriculture (“ Ustica ”), 
and the Catholic Federation of Engineers. 


At its ninth congress in Sofia, the Union of Engineers 
and Architects in Bulgaria, which has 842 members, 
passed a number of resolutions, demanding, in par- 
ticular the improvement of the material situation of 
engineers and architects employed by the Government, 
and the limitation of the number of foreign architects. 
The officers of the Union were requested to examine 
the measures to be taken to diminish unemployment 
among technical workers in Bulgaria, and to study 
the question of the creation of chambers of engineers 


and the possibility of instituting expert consulting 
engineers. 


The Ministry of Labour states that on April 30, 
1928, the number of unemployed persons on the 
registers of Employment Exchanges in Great Britain, 
was 1,136,000, of whom 770,800 were wholly unem- 
ployed, 293,100 were temporarily stopped, and 72,100 
were persons normally in casual employment. Of the 
total number, 918,400 were men, 35,600 boys, 149,400 
women, and 32,600 girls. On April 23, 1928, the 
number of unemployed persons was 1,062,285. Of 
these, 765,403 were wholly unemployed, 226,233 were 
temporarily stopped, and 70,649 were persons normally 
in casual employment; 851,933 were men, 35,133 boys, 
142,219 women, and 33,000 girls. On May 2, 1927, 
the number of unemployed persons was 1,021,728, of 


whom 815,678 were men, 32,962 boys, 139,970 women, 
and 33,118 girls. 


n 


The writer of Notes and Comments in Ше May 


issue of Man and Metal, the organ of the Iron and Steel 
Trades Confederation, expresses the opinion that the 
Ministry of Health intends to use punitive tests as в 
deterrent to unemployed workmen asking for relief. 
Stories have reached him, he ваув, from different 
parts of the country to the effect that unemployed 
&ble-bodied married men are being given the option 
| of going into the workhouse before relief is given to 
their wives and children. In London," the writer 
goes on to say, when these men enter the workhouse, 
they are put to what is known as test work, and are 
expected to break stones, chop wood, or do other 
task work. Тһе breaking of stones by hand labour is 
difficult and exhausting to those who have had по 
experience of the task. These stones can be broken 
much more cheaply by machinery and much more 
effectively, but the idea of this Government is there 
must be some repression of working men to compel 
them to go and seek less disagreeable tasks," the argu- 
ment being "that everybody who is out of work 
could get work if he would only look for it, and if he 
does not look for it he ought to be punished. We 
had thought that after the  boasted comradeship 
during the war period this sort of thing would have 
died а natural death. Punishment because one is 
unfortunate is barbarous and out of date, and ought 
not to be tolerated in modern society." 


“ ТЕ anybody should be punished," Man and Metal's 


contributor proceeds, “it is those who by their 
financial and industrial policy have first thrown 
men out of work, and then proposed to punish them 
for being out of work. Statistics show that the type 
of workman who is now out is not the habitual tramp, 
| and Chairmen of Boards of Guardians are commenting 

upon the fact that the people who call аф workhouses 
nowadays are young men between the ages of 18 and 30 
who, apparently, have never previously been in 8 
workhouse, and are on the road looking for work. 
Degrading men in this way can only make paupers of 
them permanently." “Тһе Labour Exchanges were 
| established,” the writer says, to obviate the need 
for а man to walk from one town to another looking 
for work, but men are so anxious to get work that 
if they hear of а job, or see an advertisement in the 
Press, they do not bother with the red tape of the 
Labour Exchange, but set off immediately to walk 
towards the place where the job has been advertised. 
This is borne out by comments of Chairmen of Boards 
of Guardians, who remark upon the fact that there 
is & drift from north to south of young men looking 
for work—men whom they have not seen before 
and who аге not used to workhouses." Other means 
of assisting these men ought to be found," the writer 
declares, “ and not imprisonment in workhouses and 
punishment by labour tests because they are out 0! 
work and looking for it." 


A recent issue of the Worker contains a re-affirmation 


of the National Minority Movement's “ militant 
programme and policy." “Тһе policy of the existing 
leadership," it is declared, “ has been to do nothing 
and to talk much, and all this talk has been propaganda 
for ‘industrial peace’ and capitalist rationalisation. 
New fights are ahead, and for the first time in the 
history of the trade unions a definite organised 
Minority Movement exists to fight for the principles 
of real trade unionism, a movement that is not hostile 
to trades unionism, but is hostile to, and will fight 
with increasing bitterness, the existing leadership 


that has betrayed the workers’ struggle for better 
conditions." 


The workers are invited to join in & national 


campaign in support of the following aims, " which 
alone can ensure ultimate victory in the age-long 
fight against poverty and oppression” :—The seven. 
hour day, 100 per cent. trade unionism and official 
support for factory committees and shop stewards. 
all trade unionists to have full rights within their 
unions irrespective of their political opinions, в new 
leadership and a reorganised fighting trade union 


movement, opposition to industrial peace, the freedom 
of all colonial peoples, the defence of the Soviet 
Republic, international trade union unity, the pane 
of а mass minority movement in Britain, the fight 
against the capitalists and their agents in the Labour 
Movement. 


— 


Contracts: ERRATUM.—We regret that in our rm 
of last week, page 541, the name of the firm to ¥ ho: 
orders have recently been given for the large tur 
generator units for West Ham and Leicester was Ah 
stated. It should have been given ав the Eng Ra 
Electric Company, Limited, Queen's House, Kingswèy. 
W.C.2. 


— .. NEM DEEP . ЕЕ. . ... 
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little exact knowledge is available, and that much 

THE HETEROGENEITY OF STEEL | ок оа о be done. | 
INGOTS. А more complete understanding of the physical 
Тнк Second Report“ of the Committee on the chemistry of steel-making would make possible a better 


Heterogeneity of Steel Ingots was presented to the|control of these factors. Іп each type of process the 
temperature of the raw material is raised until the 


Iron and Steel Institute at the annual meeting on 1 sed 
May 4. Owing to the great length of this contribution | conditions are such that a liquid metal is in contact, 
we are only able to give a brief summary of the|and reacting, with a superimposed layer of liquid 
ground covered. slag. The variable composition of the metal and of 
The work, of which an account is given in (Ве | (ће slag, the variation in temperature, and also in the 
report, is confined to а consideration of further] compostion and volume of the gases reacting upon 
types of carbon-steel ingots, and to several examples | the metal charge during melting and afterwards upon s. 
of alloy-steel ingots. Consideration is also given % | the upper surface of the molten slag all introduce few analyses obtained, however, served to indicate 
the subject of ingot moulds. Scientific investigations | complications which render the study of the nature of | that the segregation of carbon, sulphur, and рһов- 
агеіп hand with a view to elucidating matters arising | the reactions extremely difficult. Some processes have | phorus was not materially affected by the alloying 
out of the first general research. been studied more intensively and successfully than | elements in this size of ingot. Even in this ingot the 
Ingot Moulds.—Of the factors influencing the| others. In no cases, however, is knowledge sufficiently | maximum variation of nickel was only about 5 рег 
characteristics of the ingot, the form of mould employed | complete to enable an arbitrary statement to be made | cent. of the mean analysis. Chromium, on the other 
is necessarily one of the most important. All the concerning the actual or the optimum effect attainable | hand, showed a variation of 30 per cent. Molybdenum 
moulds at present under examination by the Committee | with respect to the three important factors under | also segregated to a marked extent, and showed а 

are made of cast iron, which material meets, to a | consideration. range of composition of 70 per cent. 
reasonable degree, requirements as regards physical| A Study of Nickel, Nickel-Chromium, and Nickel- General Considerations.—As regards the elements 
properties, maintenance, and cheapness. Its low cost, | Chromium-Molybdenum Steel Ingots.—In this section carbon, sulphur, and phosphorus, it would appear 
due partly to its ease of manufacture, its comparatively | the data derived from various representative ingots that the percentage variations in the different parta 
high thermal conductivity, and the fair life of the аге given. The method of investigation is identical | of the ingots increase as the size of the ingot increases. 
surface coming repeatedly in contact with the molten with that employed for the ingots described in the | It has been mentioned earlier in this section that the 
steel, coupled with a satisfactory mechanical strength, | First Report, so that direct comparison can be made, | presence of nickel and chromium apparently tend to 
have proved sufficient justification for the general use | and the influence of the recorded data concerning mass, ish the tendency to segregate. The resulte 
of the material. Primarily, the function of ап ingot analysis, &c., on the characteristics of the ingots for silicon and manganese seem to parallel those 
mould is to provide a receptacle for the molten steel, | considered. The first two ingots, Examples 17 and 18, | obtained on the carbon-steel ingots in the First Report. 
which shall, after freezing, be in a form suitable for | аге of different weight, namely, 15 cwt. and 2 tons | The degree of segregation of nickel is of the same order 
subsequent working. А further function of the mould | 17 cwt.; they were cast from the same acid open- as that of manganese in plain carbon steels. Whilst 
is to abstract heat from the molten steel, and % | hearth heat of nickel steel, and, therefore, apart from | manganese combines with sulphur, and to some extent 
dissipate it by radiation, or other means, from Из | the usual features, a direct study of the effect of mass with carbon, yet the large proportion of _ manganese 
outer surfaces. The mould abstracts heat from the upon heterogeneity may be made. Comparisons | present is merely in solution. Similarly, nickel, which 
steel by two not entirely independent methods. Тһе | о the segregated zones for Ше 57-cwt. and 15-cwt. | does not form compounds with the other elements, is 
first is the chilling action due to the mould being at ingots show at once a distinctly higher degree of іп simple solution in the iron. The iron-manganese 
а much lower temperature than the steel in it, and | segregation for each of the elements іп the former and iron. nickel equilibrium diagrams, for the small 
acting as a receptacle into which the heat is emptied | case. Dealing only with the usable portion of the | percentages concerned, are of the simple solid solution 
from the steel. The second, which becomes the more | ingot—that is, below the refractory head—the limits | type, with but a small gap between the solidus and 
vital as the cooling proceeds, is the outward passage|shown by the figures for the different elements are liquidus. ‚ For these reasons, the segregation of nickel 
of heat by conduction through the walls of the mould, | given in Table III. would be inferred to be of а minor character, as is shown 
with subsequent radiation from its outer surfaces. CCC 4 5 5 e Gude 
In the design of the shape of the mould, five points 17 апа 18. relating to molybdenum in deca. definite tendency 
to segregate in conformity with the tendencies of 
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of segregation, as revealed by the analyses. There is, 
however, an indication that there is а slight reduction 
in the segregation of carbon, sulphur, and phosphorus. 
Nickel segregates to only а small extent. Chromium 
shows large segregation immediately below the cavity, 
but there is only a very small variation throughout the 
body of the ingot itself. 

А nickel-chromium-molybdenum steel ingot examined 
weighed 119 tons, and was. 75 in. across the flats at 
the top, 67 in. at the bottom, and 180 in. in length 
excluding the head. Тһе whole of the ingot was not 
subject to analysis, as іп the previous cases. Тһе 


т ще ingot must be borne in mind, namely, 
a om from cavity, (5) suitability for and ease of ; ; is 
further working, (c) the stresses d up on cooling, kim па ai ee the other segregating elements. The examination 
(4) the elimination if possible of planes of weakness, Е pa К она E iba еър осор рег 
% i al t. reg. ав 
(e) the layout of the segregate. The factors which aoi Highest. | Lowest. | Highest. | Lowest. | inconclusive, although the analyses indicate а uni- 
—— | form distribution, when allowances are made for the 


must be taken into account in determining the weight 


and dimensions of an ingot mould are, therefore, difficulties of analysis 


per селе; Per cent. bur Ве спи A Study of Carbon Steel Ingots other than “ Killed." — 


ru complicated. A mathematical treatment of the 

subject is extremely difficult, і Carbon .. га 0-28 : . 4 

һе tained о in c deus 1 i only Sulphur . 0-042 0-028 0-049 0.021 | In this section of the Report a study is presented mainly 

neglecting various terms, such as variations in ilie Mh e c MS 3-02. 3.16 3.05 of carbon. steel ingots other than “ killed," representa- 
, Nickel ..  ..| 3-15 ы tive of the great tonnage of steel produced for plates, 


sections, and other general purposes, which is chiefly 
characterised by the facts that the steels possess а low 
carbon content, & low silicon content, and are cast in 
moulds which are not provided with feeder-heads. 
During freezing there is a liberation of gas which 
results іп the production of blow-holes in certain zones 
of the ingot, and it was the influence of this factor in 


physical properties with temperature, latent heat of 
fusion, and other critical thermal changes, &c. Even 
when simplified in this way the mathematical 
expressions arrived at are intricate. It would appear 
that even if a complete mathematical expression 
could be given to represent the freezing of the ingot 
in the mould, there would still be considerable doubt 
a8 to how to apply it, until agreement is attained as 
to the best crystalline arrangement to aim for, and, 
even then, the influence of the rate of cooling, or of 
the velocity of freezing across the section, on that 
crystalline arrangement must be known. It is, 
therefore, clear that for the present the Committee 
can well leave the matter as one requiring much 
farther elucidation. 

Certain Features of Steel Manufacture which may 
1 nfluence Heterogeneity.— Although it із not considered 
within the terms of reference of this Committee to 
investigate steel-making processes, a study of the 
heterogeneity of steel ingots would not be complete 
without due consideration ing given to three important 
factors, each of which depends essentially upon the 
Process of manufacture employed—namely, the presence 
in the ingot, and the origin of : (1) Oxides and silicates; 
(2) sulphur, phosphorus and extraneous elements; and 
(3) gases. Oxides and silicates, which occur as non- 
metallic inclusions, apart from causing obvious defects 
when badly segregated, even when dispersed as small 
inclusions, lead, in exaggerated cases, to the production, 
ав a result of hot-work, of “ woody " fractures. Ав 
regards the presence of sulphur, structurally free sul- 
Phides of manganese or of manganese and iron (ог 
possibly of even more complex composition) have the 
same general effect as other non-metallic matter in 
destroying the continuity of the metallic aggregate, 

rticularly on account of their facility for segregation. 
Phosphorus also, owing to the readiness with which 
it segregates, should be as low as economic and process 
considerations permit. The effect of the presence 
of other extraneous elements such as arsenic and 
Copper need further investigation. With regard to the 
presence and influence of the gases remaining in solu. 
tion in the solidified steel, it must be confessed that 


As the above figures show, there is a slight but 
definite segregation of the nickel, following the same 
general mode of distribution as the other segregating 
elements of carbon, sulphur, and phosphorus. This is 
specially significant on account of the question of the 
chemical relations of nickel with the other elements е 1 
present. Its degree of segregation is, in fact, com. | modifying the degree and form of the heterogeneity 
parable with that found for manganese іп the carbon- to be found in these ingots which led the Committee 
steel ingots of the First Report. While, however, to study such material. Owing to the absence of the 
manganese combines with carbon and with sulphur, | central shrinkage cavity, and the fact that the ашай 
nickel in steel, as far as is known at present, does | blow-holes in this class of material may weld up during 
not combine to any appreciable extent with these | the rolling process, a much higher yield of marketable 
other elements, but simply dissolves in the iron. | material is produced. It is now believed that all 
Manganese may, therefore, be expected to take part | steel, іп its process of manufacture in the liquid state, 
in the segregation of carbon and sulphur, but not the | becomes charged, to a greater or less degree, with oxide 
nickel. Тһе fact of the segregation of nickel, therefore, | of iron and gases, and that these must be reduced in 
seems to give support to those theories based on the|quantity to such & degree as is compatible with the 
equilibrium diagram and selective freezing, rather than | service demanded from the steel in the finished state. 
to those which postulate a floating upwards of верте- | Among the materials examined was an acid Siemens 
gates. Taking the elements as a whole, both effects | plate-steel ingot weighing 6 tons 15 cwt. This ingot, 
may be in operation, but it seems apparent that the | of Ше semi-killed variety, represents а type of ingot 
effects resulting from the characteristics of the equili- | commonly used for boiler plates and plates for general 
brium diagram have their share. On the other hand, | purposes. It is usual, however, to employ only the 
these results may be an indication that nickel does, bottom half for boiler plates. The temperature of 
contrary to the present ideas, associate chemically | the steel when passing down the launder was 1,615 
with one or other of the elements mentioned. deg. C. The resultant ingot appears to be intermedi- 

Among the nickle-chromium steel ingots investigated | ate, in many respecta, between a rimming steel ingot 
was one weighing 49 tons; its size was 70 in. by 43 іп. | and a killed steel ingot; there is а well-defined 
at the top, 70 in. by 31 in. at the bottom, and its | Л segregate апа уегу marked segregation at the top 
length, excluding head, 100 in. The steel was made of the ingot. Casting records show that this steel 
in the acid open-hearth and was top-poured into a chill | was on the cold side, and this, no doubt, accounts 
mould. The distribution of the elements, as revealed | for the presence of blowholes containing segregate во 
by analysis on drill samples, showed that in this ingot | near the skin of the ingot, and for the large number 
the general segregation phenomena were similar to | found with the A segregate. The absence of any large 
those in plain carbon steels. Maximum segregation | number of blowholes at the bottom of the ingot indicates 
was found іп the upper part of the ingot near the | that the rate of cooling was comparatively slow, and 
central axis. Except in the case of silicon, negative | that much of the gas escaped before any serious inter- 
segregation was found in the lower portion of the ingot. | ference due to the freezing of the steel occurred. 
Silicon shows positive segregation in this region. Another plate-steel ingot investigated was of the 
Compared with Examples 12% and 14 of the First | same type as the above, but it was cast 30 deg. С. 
Report, it would appear that the addition of nickel | hotter, the steel running down the launder at a tempera- 
and chromium has but very little effect on the amount ш of 1,645 deg. C. (corrected), and at а somewhat 

siower rate. 


The data from this ingot indicate that the higher 


e ; i 
For First Report, see ENGINEERING, vol. cxxi, page 


610. (1926). е See ENGINEERING, vol. сххі., page 612. (1926). 
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FREE CURVE ATTACHMENT FOR THE ORNAMENTAL LATHE. 
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casting temperature and the slower rate of teeming 
have allowed the gas to get away more readily, and, 
further, have resulted in the minimisation of segrega- 
tion. It is apparent that the position of the A segregate 
is closely connected with teeming conditions—tempera- 
ture, rate of pouring, and degree of wildness. The ve 
low silicon result obtained (0-024 per cent.) is difficult to 
explain, and is by no means an uncommon occurrence 
in steel of this class. 

General Observations on Non-Piping or Semi-killed 
Steels.—Except in the case of silicon, the magnitude of 
the segregation phenomenon for the various elements 
of the same order is the same as is found in the piping 
steels. As to the general distribution of the elements, 
there is, as in piping steels, a concentration of the 
impurities (excepting silicon) in the upper portions of 
the ingot. There is, however, little indication of 
hegative segregation of carbon, sulphur, and рћов- 
phorus in the lower central portion of the ingot, except 
in the case of one ingot, which behaved exactly like 
а“ killed ” steel in virtue of its high sulphur content. 
All the ingots show evidence of an increased silicon 
content in the lower middle portion of the ingot, to an 
even more marked degree than did the ingots dealt with 
in the First Report. All the ingots reveal V segregates 
near the central axis, but they are not so distinct as 
they are in the piping steels. Тһе non-piping steel does 
not show A segregate formation; the semi-killed ingots, 
however, all show this formation. Attention might be 
drawn to the relative purity of the outer layer of the 
ingots cast from steel іп a wild or semi-killed condition. 


FREE CURVE ATTACHMENT FOR 
THE ORNAMENTAL LATHE 
| By А. Ілкрзлү Forster, M.I.Mech.E. 


То those who аге interested in decorative art апа 
in mechanism, the practice of ornamental turning offers 
many attractions, and these notes deal with an attempt 
to extend the use of the lathe in the development of 
form. The traditional work of the ornamental turner 
has been largely the cutting of patterns upon the aur- 
faces of forms, and, while they are capable of being very 
decorative, the technique 18 restrictive. Іп 1906, 
H. C. Robinson published an account of his work under 
the title Eccentric Spiral Turning (Spon) and the 
lathe he developed and used is in the South Kensington 
Museum along with specimens of the work. His 
object was to find new uses for old chucks and he 
was evidently attached to а mathematical basis in 
his search for artistic lines, which idea found expression 
in the fact that all the forms were founded upon the 
harmonic curve. 

И one examines the forms which are recognised ав 
artistic according to accepted canons of art, it is not 
apparent that the majority conform to simple geo- 
metric lines, and greater freedom seems necessary to 
satisfy our sense of proportion. Тһе device here 
described enables variations in ornament to be com- 
bined with considerable freedom in choice of outline, 
and а complete form to be generated in the lathe by 
means of templates and eccentrics or cams which аге 
Simple in themselves, and of which very few will suffice 
for & variety of work. 


The lathe used is one by Messra. Holtzapffel and Com- 


pany, Limited, 53, Haymarket, S. W. I, with the addition | 


of the attachment described below, mounted upon the 
usual type of ornamental slide rest; only the front 
end of the lathe mandrel is shown, the gearing at the 
back being of ordinary character. 
of the article to be made is formed by а template, the 
ry | shape of which is followed by the tool &nd, in order 

to produce the fluting or other departure from the 
circular section, the template, and with it the tool, 
is given a reciprocating motion towards and away, 
from the work. The reciprocation is produced by cams, 
of which the simplest form is the eccentric, geared to 
revolve in simple relation to the mandrel. 


fluted works is to employ & cutter revolving on & 
horizontal spindle, the flute being spiral or straight, 
and а typical section of such work is shown in Fig. 1, 
while the section which may be regarded as characteristio 
of the free curve attachment is shown in Fig. 2. 
Such a section has hitherto been produced by copying 
from а rosette when а ''rose-engine" attachment 
was available, or, in the case of Robinson’s work, 
by the use of а geometric chuck, à method which is 
rather restricted and throws very hea 
the chuck. It may here be remark 
are expensive and the turner is limited to reproducing 
the forms which he happens to possess, while the usual 


apparatus does not permit the production of continuous 
flutes or spirals. 


together. 


pinion is on the spindle, and the wheel on the lead 
screw, the spindle being coupled to the mandrel 
through а shaft with flexible joints and a trainof change- 
wheels such as will give the required number of turns 


CE 


АА 


és 


The axial contour 


The method usually followed hitherto in making 


strains upon 
that rosettes 


The mechanism of the free curve attachment 


is shown in Figs. 2 and 3. The revolving cutter а is 
driven by a round band from an overhead motion and 
is carried in the usual tool-box 6 which slides in the 
saddle c and is pressed forward by springs d во that the 
ріп, or follower e resta against the template f. 


This template is fixed by screws on a steel bar g, 


free to slide in slots in the brackets h, mounted upon 
the slide rest, and to foilow the cams j fixed on a 
spindle. 
with a die which slides іп а slot cut transversely in the 


fixed plate m to maintain the position of the template 
end wise. 


In the centre of the bar g is a pin l fitted 


The slide-rest screw n and the cam spindle are geared 
For such а form as shown in Fig. 2 the 


of the cams to each turn of the work on the mandrel. 


The ratio between lead-screw and spindle is determined 


by the suitable travel of the tool for each revolution 
of the work. 

The parts which are peculiar to the attachment, 
and additional to the usual ornamental lathe, are the 
brackets h, cam spindle and Баг g, also the extension o, 
mounted upon the tool-box in order to carry the 
follower-pin e, and the adjusting screws p, which 
regulate the depth of cut. "Variety of ornament is 
obtained by the choice and combination of camas, 
the only form used up to the present having been the 
eccentric, but the ellipse is an obviously suitable 
elementary form. 

In operation the cam spindle is turned, and being 
geared to the lead-screw and the mandrel, the tool is 
reciprocated, while the tool-box is travelled on the 
slide rest, and the form to be made is developed in а 
continuous cut passing over the whole surface. A 
worm and wheel are employed to operate the spindle 


exploit the use of blast-furnace gas to the 


n 


the worm being driven by round band from the over- 
head motion, the lathe being 

conditions and unattended during the execution of 
each cut. The flutes shown in Fig. 4 were cut by 
employing two eccentrics, one at each end of the 
template and set in synchronism, while those in ne 5 
resulted from two similar eccentrics set at 180 deg. 
on the spindle. 


automatic under these 


Fig. 6 resulted from one eccentric for the base of 


the vase with two, at 180 deg. to each other, at the 
top. Fig. 7 represents а variation in the gear, and 
was made by the cutter revolving on а horizontal 
spindle, each flute being cut independently. The 
template-bar was set to rest against a sto 
plane of the base of the ornament, and to follow an 
eccentric at the top, the gears connecting the spindle 
and the lead-screw being reversed so that the pinion 
was on the latter and the feed by hand. After each 
flute was completed the work was shifted round on the 
mandrel, a dividing chuck being used. 


in the 


The bowl shown in Fig. 8 was mounted on an ellipse 


chuck, the lead-screw and mandrel being geared 80 
that the travel of the tool over the length of the 
work corresponded to rather less than half a revolution 
of the др па 

chronism, one on each end of the spindle; the gear 
was otherwise arranged as for Fig. 7. It will be seen 
that while the flutes formed are spirals upon а harmonic 


outline the apparent decorative line resembles the 
letter “ S." 


1, and two eccentrics were used in syn- 


The materials used are ivory and African black. 


wood, the traditional materials for the art of orna- 


mental turning; the example in Fig. 8 happens to have 
been cut in boxwood. 


NEW PLANT OF THE APPLEBY IRON 
COMPANY, LIMITED.* 
Ву А. CRookE AND T. THOMSON. 
(Concluded from page 553.) 
NoTES ON THE OPERATION OF THE PLANT. 


From the inception of the plant it was 5 
possible extent, in order to reduce to a minimum Ше 
purchase of external fuel. Coke-oven gas not being 
available, it is not economically possible to вате tbe 
coal necessary for open-hearth furnaces, nor is № 
expedient to save the coal used in Голите Да 
all other ses requiring fuel, furnace 

is used. The total саа) fuel used at the steelworks 
is about 4 cwt. of coal per ton of ingots produ 
To secure the most efficient use of the biest ura 
gas, the plant is well supplied with instrumenta. W 
gas is metered separately at cach point of use, 00 
not for each individual unit. The amount used 18 
continuously recorded for blowing engines рочет 
engines, boilers, stoves, reheating furnaces, 

pits, and metal mixer. 

Ironstone Mining.—The composition of the 1 
varies both in the different strata of the deposit 0 
according to its position in the district, the Variat 
being so considerable as to make it difficult for 
blast-furnace manager to maintain 8 nu 
regular mixture in the furnace charge. To sm 


* Paper read before the Iron and Steel Institute, 
London, on Thursday, Мау 3, 1928. Abridged. 
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FREE CURVE ATTACHMENT FOR THE ORNAMENTAL LATHE. 


тағ ағ теза“ OL A 


Fic. 4. 


him to see at & glance the nature of the ironstone 


5 155 БА deal with, sections are taken at distances 
01 90 yards to 100 yards apart in the various working Mois- In- 
faces, and а chart is made for each face showing спа ус Depth. ture. Iron. | зошые.| Lime. 
ош with analyses. Movable pointers indicate 
e position аб which diggers are working from day 
я : ; я Ft. In. Per Per Per P 
to day. А typical chart is shown in Fig. 12. The cent. | cent. | cent. cont: 
Cover is removed by an electrically-operated chain | Small pink 0 9|10:8 |28:8| 24:9 | 1-0 
bucket excavator. Тһе ironstone is shattered by nud pink : А 424 Ed d d 
blasting, and is then loaded by steam diggers. For Snap 2 0 4-7 20.3146 | 14-1 
ad 1 liquid oxygen is now being used. A ay рие 11 ще 19:8 | 33-8 5-2 
ical analvsi : : : | Amy blue 2 9 -9 | 28-2); 9-0 9.0 
1b lysis of a section of face is given in Shelly blue 3 7| 5-9 |23.8]| 4.5 | 19-4 
able I. Limy blue |21 3-6 19:3 | 4-4 |268 
Ав will be seen from the analysis, the local stone коп iue 0 5 i 27-1 | 6-5 | 11:4 
ап excess of lime. Siliceous ores are added іп | yimestone 91 DN Epod NO E iae 
: -.. _ | Shelly 29 . 
the form of Northamptonshire ore. Small quantities 1 5 Ja i : e 27 Но 52 
of foreign ores, flue and tap cinder are also used. The | Limy pink |1 3} 2.9 | 14-5] 5.6 | 29-0 
Northamptonshire ores are brought from mines leased | Pink — .. VVV 
and worked b Grey .. [0 9|11-0 | 17-5 | 14-4 | 14-5 
б ог by the company at Colsterworth, near pink 3 61 10-2 | 26-1 | 13-1 7-9 
rantham, Lincolnshire. Total depth of | 
Blast-Furnaces.—The design adopted for the two JJJJ Sarl че БСА ER: 
new blast-furnaces was decided after experience with "atis liia Wm | 6:58 | 93-4 | 12-5 | 14-0 


two mechanically charged furnaces, Nos. 4 and 1, at 
the Frodingham works. No. 4 was designed by an 

erican consulting engineer, and was blown in in 
1905. It was of the inclined skip-charged type, 85 ft. 
high, with lines as shown at А in Fig. 134. The 
resulta from. this furnace were very disappointing. 
e distribution of the burden was bad and the make 
of dust was excessive, being ав high as 7 to 8 per cent. 


Ела. 5. Ес. 6. 


TABLE I.—-nalysis of a Section of Face. 


Ф-Фоооооооо 
РА 
© 


0-62 


of the ore burden. То get over the distribution diffi- 
culty а new furnace top was designed by the Froding- 
ham staff. This was of the revolving small bell type, 
as shown in Fig. 14, and was put into operation in 
1906; it is still in use as originally made. As far as 
is known, this was the first furnace to be fitted with a 


revolving top of this type, and, as will be seen from 
the drawing, it is very similar to that known as the 
McKee top now so much used in America. The 
furnace worked much better with the revolving top, 
&nd the output increased from 900 to 1,100 tons per 
week, but the dust trouble still continued. When the 
furnace was relined this was reduced by increasing the 
diameter of the stock line. 

The second furnace, No. 1, was blown in in 1912-13. 
About this time the bucket system of charging was 
much in favour in Germany, the advantage claimed 
for this system being a saving in the number of drops 
of the coke. The coke used at that time was soft, 
and this system was considered to be an improvement 
on skip charging. Ав, however, it was convenient to 
make use of the storage bins and transfer cars already 
installed for the skip-charging furnace, a compromise 
was adopted and a vertical horizontal bucket type of 
charging system was used. The height of this furnace 
was 80 ft., and the results of working were about 
the same as No. 4. No. 4 furnace was again relined, 
as shown at В in Fig. 134, іп 1922, and is still working. 
The coke is screened at the furnace through 1].in. 
screens. The results of working on this furnace show 
some improvements, but in view of later experience 
with No. ] furnace they are not good. 

No. 1 furnace was next relined with lines as shown at 
C, Fig. 138. The coke is also screened at the furnace. 
The resulta of this furnace are the best that have been 
obtained in the Lincolnshire district. It gave an 
average output of 1,750 tons per week, with а coke 
consumption of 27 cwt. of South Yorkshire coke and 
а burden of 75 cwt. per ton of pig iron, and а dust 
production of 1 to 1] per cent. of the ore burden. Ја 
all the above-described experiences the ore was broken 
down to біп. A make of 250 tons per day may perhaps 
appear small, but with а burden of 75 cwt. per ton of 
pig, апа on the basis of coke burned only, without 
taking into consideration the large volume occupied 
by the ore, it is equivalent to an output of over 400 tons 
per day in а furnace working on rich ores such as are 
used in Germany and the United States, where large 
outputs are recorded. Іп view of these results the 
new Аррјеђу furnace No. 5 was made on exactly the 
same lines. With further experience of this furnace 
it has been decided to increase the hearth diameter 
in building No. 6 furnace, the lines of which are shown 
at D in Fig. 135. 

Stoves.—The stoves are built with an outside layer 
in the lining of special non-conducting bricks 24 in. 
thick, with the 1j-in. space between the bricks and 
casing filled with non-conducting powder. It was 
intended to make the checker work with 4-in. square 
openings, but when the time came to line the stoves, 
experience of cleaning plants of the steel mattress type 
at other works was available, and as it was not good 
the openings were made 6 in. square. This decision 
has been fully justified. Тһе burners originally in- 
tended for these stoves were of the ordinary pull-back 
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is done by compressed-air cylinders controlled as to 
period and length of operation by an ingenious timing 
| added to convey the crushed stone to the ore bins and | valve. This so far appears to be a distinct improve- 
Ап increase in the output of this furnace | kilns. | ment on the previous method of shaking. 
had been attained, во that, when a stove was off" | Coke  Sereening.— The  coke-screening plant has The gas delivered to the steel works is boosted up 
for cleaning, the furnace was short of heating capacity. | proved effective. Тһе screened coke is graded, the in pressure by two fans, each capable of dealing with 
An additional stove was apparently required. Instead | nuts finding a ready sale for domestic purposes and the maximum quantity available—1,750,000 cub. ft. 
of building this, however, two stoves were fitted with | the fines being used as fuel for calcining kilns. per hour—and raising its pressure 12 in. It may be 
special burners, in which the air is supplied under Blowing and Power Plant.—The adoption of gas | of interest to record the drop in pressure through this 
pressure and automatically regulated. | engines for blowing also calls for no comment. The long length of piping. The pipe is 4 ft. in diameter, 
The aim of these burners is to get a large quantity of | adoption of gas engines for power purposes is, perhaps, 
gas into the stoves per unit of time, and to ensure 


and is of ordinary mild-steel riveted construction. 
not such a clear case, but the argument for this is too | The length between the points of observation, the 
sufficient air to burn it. After a successful experience | lengthy to enter on here. 


In weighing the respective | number and nature of the bends, and the drop in 
with these burners, it was decided to attempt to achieve | advantages of gas alternators and steam turbo-alter- pressure for various quantities are shown in Fig. 16. 
the same result using air induced by the stove draught | nators, local conditions must be studied, especially the Тһе method adopted to ensure a continuous supply of 
on the third stove. А larger gas opening was made | water question, which in this case required serious | power and gas to the steel works is as follows :—After 
on the stove casing, and a burner, as shown in Fig. 15, | consideration. The switch gear has been arranged во leaving the cleaning plant the gas piping is arranged to 
was fitted. It was found that this stove could be | that in the event of a super-power station being operated | supply gas to the gas engines, to the steel works, and 
heated up quickly enough to enable it to take its place | in this district, it would be possible for the plant to | to the boilers and stoves, in that order. An automatic 


ments had been made on this type at the Frodingham | has been laid out so that à ropeway system may be 
works. No. 1 furnace had three stoves working on 
dirty gas. 


Fig .714. ARRANGEMENT OF TOP OF 
FACE 830 YARDS. eq BLAST FURNACE 
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feed into the grid. The 
plant is operated so as 
to maintain а fairly 
uniform load on the 
gas engines, the уапа- 
tions being taken by 
the steam set. The 
gas engines have the 


advantage of being fed 


valve is placed between each of these pointe, which 
keeps the pressure uniform at 4 in. for gas engines 
and 3) in. for steel works boosters, and allows the 
remainder to pass to the boilers and stoves, This takes 
care of the ordinary stoppages for casting. 

Size of Open-Hearth Furnaces.—The original scheme 
for the plant consisted of three tilting furnaces df 
250 tons nominal capacity, this size having been decided 
upon from the experience of the tilting furnaces at the 


alternately with one of the other stoves. CO, and CO 
indicators and recorders were fitted, and these showed 
resulta for the three stoves which were nearly identical. 
The special burners on the first two stoves had the 
advantage of being automatic in operation, whilst the 
stove minder in the other case had to regulate the air 
in order to get the CO, as high as possible, without the 
indicator showing CO. 

Ore-Crushing Plant.—The decision to install an 
ore crusher of adequate size calls for no comment. 
It is generally accepted that preparation of the ore 
by crushing gives improved results. Experience at 
these works has shown that an increase of 10 per cent. 
to 12 per cent. in the output, and а decrease of 3 per cent. 
of the coke consumption, are obtained with ores broken 
down to 5 in., às compared with the lumpy stone direct 
from the mines, and in addition the quality of the iron 
is improved. The adoption of а jaw-type crusher for 
the main crusher was due to the very large lumpe of 
ironstone which have to be dealt with. Experience 
with this type, however, has shown that during wet 
weather the fines and softer stone clog at the crusher. 
To avoid this, a preliminary ing screen of very 
massive design, having cast-steel segmenta with 6-in. 
openings, was placed in front of the crusher. The fine 


with very clean gas. 
The gas from the Halberg-Beth dry-cleaning plant, 


after passing through a cooling tower, has a dust 
content of 0-002 grm. to 0-005 grm. per cubic metre, 
and it has been found possible to run engines on this 
for two years without having to clean the inlet valves. 
On similar engines with wet cleaning down to 0-02 grm. 
per cubic metre the inlet valves are cleaned every three 
months. 

Fine Gas Cleaning.—The Halberg-Beth cleaning 
plant is well known and needs no further description. 
In this case the gas is pre-cooled by passing through 
vertical steel towers with internal air-cooling pipes. 
The connections to and from these towers should have 
better provision for dust removal. The cleaning plant 
itself should be of more robust construction. After 
working for some time the chambers cease to be abso- 
lutely gas-tight, due, no doubt, to expansion and 
contraction. Great care has to be taken when starting 
up the plant after a shut down, as the gas-house 
becomes untenable if any appreciable time elapses 
between putting кее through the plant and starti 
the fans. The third and fourth units of this plant, 
which were put into operation early in 1928, have an 


improved method of bag-shaking and valve-operati 
gear, introduced for the first time in this сонет: This 


ing | working bottom is made by ramming crush 


Frodingham works, where was built the first tilting 
furnace in this country of 100 tons capacity. Three 
further furnaces had been installed at 
each of larger capacity, the fourth being 160 tons, the 
largest size that could be put into an existing building. 
The results from these furnaces showed an improve. 
ment in economy in favour of the furnaces. It 
was decided, thereupon, to build the Appleby furnaces 
of 250 tons capacity, which was slightly larger thea 
anything of this type that had been built at that ume 
(early 1914). Later, in 1925, when it was decided to 
add а fourth furnace to the scheme, further con- 
sideration waa given to the size of the furnace, and the 
size was increased to 300 tons. Up till the present only 
two of the 250-ton furnaces and the 500-ton ше. 
have been in use, and their working hae been somewbs 
erratic owing to the very varying demands of the риме 
mills. | 
Mizer.—The mixer is 53 ft. 8 in. over chills, with а 
bath 48 ft. by 18 ft. by 6 ft. 6 in., and daa. d 
blast-furnace gas. It is of the semi-active үр келі 
dolomite and tar over magnesite brioks, and burning 
itin. The molten pig-iron is brought to the steel 
from the blast-furnaces in 30 ton ladles, and is pou st 
into the mixer by the casting bay cranes. The mx 
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iron is taken out at the opposite side the furnace. | с Р Мп 8 The average output for full working weeks over six 

charging Бет све slag Ее off into сае in the Time. disi ЗЕН ы а months is :— 

casting bay. No considerable amount of refining is соле, е E „сер ; ; 

done іп с mixer, the aim being to lower the silicon i eee eda 0:24 9583 0 "28 0 048 К furnace, n tons; maximum sopat $155 M 

iud RM 5 5 1! | 15 „ Си р 0-25 0-040 Owing to Ше condition of the order book since these 

iron to the furnaces. The additions to the mixer are Тар, 11.45. m v the supply of аен to the m 

JV н e 3 оси and 
Iron 18 to 22 С Р Ма 8 5 он а те 
и o per cent. Per Per Per Per аб other times much cold pig апа scrap. Large tilting 
ые Si => E bus 2 to 25 В cent. cent. cent. cent. furnaces allow & very large variation of both quantity 
Mag d es мы: a ae 2; 186 Јадје .. 0-21 0-027 0-70 0-035 | and quality of the materials charged without а corres- 

. | E pt 2nd ,, -.. 0.14 0:031 0-51 0-037 pondingly serious effect upon Ше quantity and quality 
Sufficient mill scale or limestone is added to keep ard ., + 0:13 0:033 0-49 0-096 | of the product. 


The figures given below are an average over a six 
months' period :— 
Composition of Charge. 


the slag in а suitable condition. Тһе amounts used 
over а six-months’ period are : 


59.15. BLAST-FURNACE STOVE GAS BURNER. 


NN 
Sm 


Mill scale . 0-15 cwt. И ' 
Limestone  ... ... 0-10 x бы pss of iron. Fer cent. 
Basic ironstone ... 0-60 б : Steel scrap average... 18 percent.; variation, 7-26 
| ái Cold pig and ironscrap 5 ,, y» 1-15 
The slag, amounting to 0-60 cwt. per ton of iron, is | Per cent 
returned to the blast-furnaces. Тһе analysis of iron = Iron oxides 15-0 
dx ias mixer taken over the last 6 montbs of 1927 is — MED. CE 5 ща 10 т 
as follows : ~ = is я : 
а 5 =“ Ferro-manganese ... 0-8 
i 8 Р Mn : => 
0:28 0-057 1-31 0-99 рег cent. РА СӘ | ae 722 Бра An producers 1855 
The mixer onmes about 225,000 cub. ft. of blast. | CNT St. ЖА Composition ој Basic 5140. 
furnace gas per our. [РАД 22027,, 27202227 та 
7n. DM А Е 27272 2225 | Р t. Per cent. 
3 Tilting Furnaces.— The principal dimensions of the e, SiO, ix — "10-3 Р.О, .. БЫ "16-44 
250-ton furnaces are: (7346) | | Ее 22% ... 10.1 Citric acid solu- 
Б, Eee Cao. 43-4 bility... ... 88-3 


The steel varies in composition from 0-06 to 0:35 per 
cent. carbon. The size of the ingot varies from 6 tons 


Length of body over 55 ft. 
chills 
to 20 tons, with or without hot tops—the usuai size 


Біте of bath (at greatest 45 ft.x13 ft.x3 ft. 6 in. 


ae &.) average depth. 
IM air те. 1946, 6 in. X 11 ft. 8 in. x 15 ft. à is 10 tons. Тһе steel is poured through one 14-ш. 
Check А А | . fireclay nozzle, and the ingot may be cast from the top 
5 k gas re. 19 ft. 6 in. x7 ft. 4 in. x 16 fl. бс or the bottom. The number of men employed is 
Air port vss ... 18-6 ва. ft. comparatively small. It has not yet been possible to 
Gas port ies ма 87 за. ft. $ 5 6 obtain the full effect of the manning, as only two furnaces 
R have so far been in operation at one time. On this 


basis, over 40 tons of ingots have been made per man 
per week, the manning including all production workers, 
such as gas-producer men, loading men, furnacemen 
and mixer men, crane and charger drivers, ladlemen, 
teemers, and strippers. This figure compares with 
34 tons at the Frodingham Company’s works, and 
20 tons at works having fixed furnaces and using cold 


The furnaces are heated by producer-gas. The 
kept hot on Saturday АН Ђу ерй of blast. 
furnace gas whilst burning out the producer mains. 
The air is supplied by a fan, and the waste gases 
pass through a water-tube boiler on their way to the 
chimney. The working bottom is made by ramming 


crushed burnt dolomite and tar over magnesite bricks 4 60 40 юю 1700 A00 
and burning it in. The producers далу 95 Ape r V-Mear Volume in 1,000 Cub. materials charged by machines 
- ре (736.2) per Hour at N.T. A P. Soaking Pits —The ingots come to the 


hour each of 1 to 14 in. Yorkshire gas nuts, and make 


excellent gas of the following composition : pits in about 230-ton lots at fairly long intervals, and 


ав, пр till the present, it has been possible to run the slab- 


Mean temperature of gas = 90 deg. F. 
= 4 ft. 
bing mill for only two eight-hour shifts per day, the 


Diameter of main 


Dry Gas. Per барі Length of main = 4,600 ft., containing four 
by Volum, rant angle bends and 16 obtuse bends, of about | unheated Gjers pits which are installed have proved 
eoi; 5-2 Е тау шені. The heated кадага aro fired Бу blast- 
5 55. ; furnace gas, an thou these are equip or 
H, . i4 Fig.17. Sta MILL ROLLS. а with а gas main from the open-hearth 
үн | 3.3 battery of producers, this gas has not been used. Тһе 
Mie = n i. e ... 652.0 use of blast-furnace gas has proved quite successful, 
55% MS ... 45 gm. per cub. m. and when, as under the present trade conditions, 
continuous operation of the mill is not possible, the 


losses due to lighting up producers, and also the burning 
out of producer-gas mains at week-ends, are saved. 
Furnaces built for using exclusively clean blast-furnace 
gas must have the gas flues and regenerator chambers 
very carefully built. The ordinary brickwork is 
liable to pass gas, especially when a furnace is put into 
operation after having been cooled down. 

Rolling Mills.—The ingots are placed directly on to 
the slabbing-mill approach table by the soaking crane, 
and no tilting chair is provided. А simple hydraulic 
buffer is placed between the two end rollers to prevent 
undue shock on the rollers. This arrangement works 
quite well and saves a piece of mechanism which costs 


This is ап average of samples taken over six months. 
When tapping, about эне tons of steel are taken out in 
ев in quick succession, and there is left 

about 20 to 40 tons of molten steel and &bout 10 tons 
of molten slag. On closing the taphole about 5 tons 
of limestone and 30 tons of mixer iron are c А 
The slag-line is fettled with crushed burnt dolomite 
by means of a fettling machine, after which a suitable 
charge of limestone and oxides of iron is put in—say 
си 20 tons of limestone and 30 to 35 tons of oxides 
iron. The cold iron and scrap available are charged 
on top of this at intervals as the charge melts down. 


The carbon апа manganese differ in each ladle according 
to ae ош of carbon and ferro-manganese which 
are я 


і = и of charging, the linings of the 6 A 
urnace е ; M 
bout 6 or 7 hours after tapping— when the charge is Time. Per Per Por Por a lot for upkeep. The mill crew consists of four men 
thoroughly hot—the main portion of the mi arg cent. cent. cent. cent. two for operating the mill, one for greasing, and one 
is put in, causing a violent reaction The char 2 4.20 .. -. 0-19 0-10 0-25 — for operating the slab shears. Usually, three men are 
melted down thoroughly, during which peri 2d nhe = и: и ae vais D 2 0-05 5 0-045 | required for operating such a mill, one of whom operates 
в usually some 1088 of slag (3 or 4 tons), owing to the Tap, 6.45 С ША е only the mill drive. Ву the introduction of a relay 
foaming of the slag. A further quantity of limestone Cast Analyses. system for reversing the mill, in which the operator 
and/or oxide of iron is added to the furnace as may be C P Mn Š has simply a small handle to operate, it has been found 
necessary ; the Ae possible for him also to work the manipulator. The 
slag is run off when these additions Per Per Per Per 
at this stan through. The composition of the metal ТҮ cent. cent. cent. cent. г man operates the screwdown and the mill roller 
stage varies it; з е  .. 0-08 0-020 0-34 0-035 es. 
steel required, 5 io 5 Е bs 2nd ,, -. 0:08 0-021 0-34 0-033 The slabbing mill works well, the drive, spindlee, 
Phur 0-05, and ma 0-5C P (они 3rd ,, + 0:07 0:021 0.32 0-033 fand mill train generally being very free from jar ог 
0-3, phosphorus 0-10.. sulphur 008 8 2s 5 с Р Мп S noise. The manipulators are of the universal type. 
0-20 percent. Anew slag is now formed and the bath Time. Per Per Per Per All motions are electrically driven, and have already 
kept strictly under control and fed down full ith cent. cent. cent. cent. been described and illustrated by Mr. T. W. Hand.* 
imestone, burnt lime, and oxides of i зате 11 5 12.10. 0-80 0-07 EM = In this type, іп order to facilitate вјађа entering the 
г es of iron, until the 1.10 ... ... 0-55 0-05 0-25 — edging holes, the rack rollers are reduced in diameter 


0.034 {at each end. Excessive and unnecessary strain is put 


ее lea ем The furnace is then tapped into 1.50 ... ... 0:40 0-05 — 
ladles о 85 tons capacity. 2.40 ... .. 0°26 0-04 “22 — | 
sare to the necessity for casting three different 3.10 ... ... 0-24 — = a on the guide plates and rollers when heavy slabs are 
ies of steel from the same tap, it is ofte Tap, 3.20. moved across the rack. This defect could be elimi- 
Partly to carbonise in the ladle, But “Жа AR possible | Сая Analyses, па ед by Ше use of collars on the rolls, so that the rack 
ав оп the required carbon. This is done whenever C P Mn S rollers could be made plain, or it could be lessened by 
„е composition of the required steel allows it. The Per Per Per Per having 8 more gradual taper on the rack rollers from 
time taken from tap to tap varies from 17 to 20 hours cent. cent. cent. cent. the smaller to the larger diameter, as shown in Fig. 17. 
normally. Typical 18% ladle ... 0:24 0-021 0-53 0-029 | A further improvement would be to reduce the height 
Sane al analyses of the bath when the 2nd „ .. 0-22 0-025 0-50 0-029 | 
aring completion follow. Зга , > .. 0-20 0-029 0-54 0-033 See ENGINEERING, vol. cxix, p. 778 (1925). 
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and so the centre of gravity, of the guide plates. The or in the case of rectangular plates a system where no 

alab shears, which are of the upcutting type, have | marking is required, seems to be called for. 

proved highly satisfactory. | ' 7-ft. Plate Mill.—Little can be said yet of the 7-ft. 
‚ Reheating Furnaces.—The reheating furnaces are | mill, which has only been in operation a few weeks. 
similar to the soakers but shallower. They have sliding | Provision is made in the lay-out for adding a further 


roof doors and are fired exclusively with blast-furnace , stand of rolls, making it then a tandem mill. It has 
gas. The deciding factor in adopting this type of fur- | been found possible to roll plates as thin as 13 gauge 
nace was the weight of the largest slab to be handled, | or 0-092 in., and by substituting larger rolls it is hoped 
namely, 15 tons. A charging machine of the over- to roll still thinner gauges. The shearing equipment 
head and overhung type necessary for horizontal has shown that it can easily keep up with the mill 
furnaces is a very cumbrous affair, and reheating make even on thin plates. 


furnaces of the vertical type having apparently proved| In conclusion, it is hoped that a study of the equip- 
satisfactory in other works, the vertical type was 


ment of the above works will help somewhat to refute 
adopted. From experience with this type of furnace, the reproach so often cast at British works—namely, 
however, it is doubtful whether it is the most suitable 


that to see really modern works, one must travel 
for the smaller and lighter slabs required by a light|abroad. It is unfortunate that the present state of 


mill. The large opening made іп the roof, tending to trade prevents its full operation, but it is confidently 
cool the slabs, and the difficulty of the charger driver believed that, given better trade conditions, the plant 
seeing down into the furnace, are certainly objections. | will fully justify its existence and bring some credit 
10-ft. Plate Mill.—The 10-ft. plate mill, which is to this district and to this country. 
oe with two stands, was completed some time ------ 
ore Ше 7-8. mill In order to deal with mixed 
specifications, it has been called on to roll a large range | CATALOGUES. 
of thicknesses and areas. Plates $ in. thick, 5 ft. wide, | Steam Engines.—Messrs. Marshall, Sons and Company, 
and 60 ft. long, also + in. thick, 8 ft. wide, and 100 ft. ' Limited. Gainsborough, have sent us leaf catalogues of 
long, have been successfully rolled. This is obviously their steam road rollers and of their locomobile engines. 
undesirable, and is only mentioned to indicate the great | Hand Cranea.—Messrs. Herbert Morris, Limited, 
elasticity of the mill. The heaviest plate rolled so far Loughborough, have sent us a further pamphlet illus- 
was 132} in. wide, 14, in. thick, 32 ft. 3 in. long, trating the many uses of hand-operated hoists and a list 
finished sizes, and weighed 8-9 tons. of vertical cross-tube boilers. 2” 
Owing to the fact that Ше hard rolls are ground 5 Motors. From Messrs. Brook Motors, Limited, 
: : uddersfield, we have received a circular showing etfi- 
и m — 5 r 5 5 що и ‘ciency and power-factor curves from tests of their own 
per dad hi hu Jab ] de nic due pe ег, | and several other electric motors. 
FFF TE the 1 уче Aluminium.—The British Aluminium Company, Ltd., 
rolls having been installed, plates of exceptiona engths Adelaide House. King William-street, London, E. C. 4, 
сап be rolled and kept straight. The hard rolls are both | have issued а booklet оп aluminium transmission lines, 
driven, the top roll being driven from the bottom roll the text of which is printed in Spanish. 
through spindles and a light pinion drive, the top| Electrical Machinery.—A bulletin illustrating and 
spindle having a slipping clutch, as shown in Fig. 10, | 
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‘vary from 34. to 6d. per ton of coal produced; in the 
case of one large colliery the saving is given aa 7d. per 
ton. 

Voltage Control. —The important problem of voltago 
regulation on long feeders and interconnectors is infor. 
matively dealt with in а booklet issued by Messrs. 
Brookhirst Switchgear, Limited, Chester. This discusses 
not only the system with which this firm's name is 


connected, but the pros and cons of other possible 
methods. 


Scaling Tools.—Messrs, F. Gilman (B. S. T.), Limited, 
Regent-street, Smethwick, have issued a new catalogue 
describing their range of tools and apparatus for tube 
and surface scaling, chipping, boring, grinding. &e. 
These tools bear the trade name Skatoskalo, and are 
furnished in sets for work on boilers, ships, gas plants, 
pipes, &c. 

Accumulators. A catalogue dealing with accumulators 
for house lighting has been issued by the Tungstone 
Accumulator Company, Limited, 3, St. Bride's House, 
London, E. C. 4. giving particulars of their special plates, 
produced by high-pressure die-casting. Particulars are 
also included of car-starting batteries and battery equip- 
ment for power plants. 

Central Heating.—Circulars describing the Linfield 
heater-circulator are to hand from Mr. Darcy Wentworth, 
26 Victoria-street, London, S. W.1. Water із heated and 
positively circulated by a steam ejector which operates 
continuously оп а very small temperature-difference 
between outflow and return, and is adjustable within à 
considerable range of temperature. 


Electric Furnaces.—-A catalogue of laboratory electric 
furnaces, ovens and heaters, suitable for hardening 
small tools, enamelling and general laboratory work, 
is to hand from Messrs. John G. Griffin and Sons, Limited, 
Kemble-street, Kingsway, London, W.C.2. Several 
forms аге shown, апа full particulars, including dimen- 
sions, capacities and prices, are given for each. 


Punching and Shearing Machine.—Mr. Henry Pels, 
32, Osnaburgh-street, London, N. W. I. has sent us а 
catalogue of a machine with plate-splitting shears, 
cropper for cutting bars, angles and tees to bevels, 
and witha punching end. An attachment carrying three 
punches, any of which may be put into or out of action, 
and a notching attachment, are supplied for use in 
the punching end. 


Launching Gear for Ships’ Boats.—We have received an 
interesting catalogue from Messrs. George Fletcher and 
Company, Limited, Derby, describing their boat crane 
for launching ships’ lifeboats at sea. This consists 
of a tubular post with a horizontal tubular jib, all the 
ropes and running gear being carried inside the tubes. 
An automatic disengaging gear is provided, which acts 
when the boat becomes waterborne. 


describing electric generators, motors, locomotives, 
page 554 ante. This has proved very successful and trucks, cranes, &c., has reached us from the Societa 
is undoubtedly a great improvement, for when both Nazionale delle Officine di Savigliano, of Turin, Italy. 


rolls are positively driven they require to be kept in | The text is in Italian, 
pairs of nearly the same diameter. Also when the top| | Electric Motors.—Lists of single-phase motors from 
roll is not driven it cannot be balanced, and there is a aber. 3 
barbarous shock to the bearings, housings, бс.» when hand from Messrs. Wagner Electric Supplies, Limited, 
the plate enters the rolls. The output of this mill 66, Victoria-street, London, S. W. I. 
са only be estimated so far, аз it has not been possible Water-Cooling Towers.—An extensive list of water- 
to give it a run on plates which might be considered | cooling towers which they have installed for municipal 
suitable for а mill of such a size. The best, performance | and private power stations, iron and steel works, collieries , ‚. 
has been on a run of §-in. plates, when 360 tons were | and factories is to hand from Ше Davenport Engineering орои оп сина 6 
rolled in 64 hours. Company, Limited, Harris-street, Bradford. eir M. L. S. steam snifting valve and circula ing eye 
я . ; Е у i ted, 
Shearing Equipment.—In the shearing equipment ће | Railway Signals.—The Westinghouse Brake and Saxby 188 Боа ме АУЛ ы те 8 
ber of k i loved h Signal Company, Limited, 82, York-road, King’s Cross, ade 2 ig нека Sha hx 
large number of workers at one time employ ave . а. comes into operation when the locomotive is drifting 
А London, N. I, have issued a pamphlet describing tho | ~. é . 
been replaced by mechanical means. The system : ; n with closed regulator, and then admite wet steam which 
я | . colour-light signalling system installed by them at the 5 8 f 
adopted, which was designed before the rotary side- Northern Counties Railway Station, Belfast. breaks the vacuum and circulates emulsified oil over Ше 
trimming sheat was known ш tua бошу, зв ш ове Revolution Counters, &c.—Two eatale es of instru- TTT... а ор сушы: 
respect similar to the latter in principle—namely, the 7 : +; 5 Electric Tools. A series of tools, incorporating small 
; J» 000 menta for counting revolutions and strokes, indicating are he ig blowi 
lates as rolled are sheared on the sides before cutting | һала M Findl d "| electric motors, for drilling, grinding, sawing, blowing, 
р speed, &c., are to hand from Messrs. Findlay and Com lani А | | d iom 
ß Chambers, Hammeromith, London, Мен, de, aro shawn in catalog тесігі р 
both hand and mechanical, reverse this order. The | W.6. Graphical recording instruments аге also shown. stroet, London SE The special adaptations for 
former system, owing to the fact that it takes each Planing Machines.—Messrs. John Stirk and Sons, hand working or for fixing to tho bench, slide-rest, work, 
plate marked off at one bite instead of having to | Limited, Halifax, have issued a booklet illustrating their | &c and the fittings for special operations such аз screw- 
nibble at it in pieces, would appear to be obviously planing machines and some examples of work carried driving, band sawing, &c., are very numerous and 
faster. Тһе experience gained so far shows that with out on them in ips ов were 98555 ооло ingeniously worked out. А pneumatic tool with electric 
plates | in. thick and over the shearing can keep up They аіоли меза LSU Ol Вее инт хале IBCRUDOS, motor pump is also shown as specially suitable for 
with the mill. As an example, in the case of the above. , Electric: Healing Elements.—A leaf catalogue of an | masons and sculptors, 
mentioned 360 tons in 6} hours a minor breakdown electrical-heater unit or bar, measuring overall 11] in. 
не 1 late-handli hino; i by 3 in. by II in., and suitable for ovens, cooker, 
took place on а plate-handiing machine, іп consequence | drying cupboards, &с., is to hand from the Cressall 
of which plates Ud. ЕН cd а ЕН that the | Manufacturing Company, 31, Tower-street, Birmingham. | sample ball bearing } in. in external diameter, manu- 
cooling bank sho dd not b ocked. e necessary Drawing Inks.—A pamphlet illustrating à number of factured by Messrs. The Hoffmann модыш 
repair was made іп 30 minutes, and afterwards the drawings made with the black and coloured inks manu- Company, Limited, Chelmsford. We understand t 
. А this 1 i ing i ction 
plates on the floor were sandwiched back on to the rack | factured by them, is to hand from Messrs. Chas. М. | this i» the smallest size of bearing in regular production, 
and the shearing overtook the make of the mill. Alli Higgins and Company, 271, Ninth-street, Brooklyn, although bearings with an external diameter only 8 
these plates were rectangular, and they were sheared | New York, and 11, Farringdon-avenue, London, E.C.4. 


little over | in. have been turned out to special PS 
i ts. ТІ 1 in. bearing is very accuratel 
ready for despatch by three men, excluding serappers.| Мое. —Тће new edition of the list of metals issued | mad ОНУ ваа 


. | is i in this respect with 
One operator only is required at each side-cutting by Messrs. Rd. Johnson, Clapham and Morris, Limited, ene а вале лаке The 11757 have 
Shear, and he is stationed on а platform looking down Manchester, covers all the usual requirements in sheets, | frequently been referred to in our columns, including 
on the shear blade. The two plate-handling machines | sections, wires, etc., in iron, steel, brass, copper, alumi-|those of exceptionally large size for such purposes 85 
run on а track which has a central guide rail parallel | nium, ete. Dimensions, weights, and tables of useful | gun mountings and railway turntables. One of the most 
40 the shear blade. On each a jib carrying a magnet information are included. important applications of the small bearings is in WITe- 
‘extends across the dead roller table which is between Pressure Gauges.—The Budenberg Gauge Company, | less components, such as variable condensers 8 è 
the track and the shears. The magnets have a vertical imited, Broadheath, Manchester, have issued a new high degree of accuracy combined with a long lite 1 
е | t. All th ü edition of their catalogue of recording pressure gauges, | practically essential, and where lubrication by ordinary 
and cross travel movement. | the motions are con- which are adapted for all usual ranges of pressures with | methods is impracticable. 
пос m ed from 4 ee Эу от steam, ог їог recording the pressures on hydraulic 
control. plate having come Irom the cooling ра machines, such as tyre presses. 
rack, the operator fixes one magnet to each end of the 


snev я Marine Engines.—A description of а three-cylind 
plate and moves it under and in line with the shear 5 ЕА 


| | near uniflow steam engine, applied to а passenger boat on Lake 
blade. A press button automatically brings into Geneva and working at 46 to 50 r.p.m., with a pressure 


operation the hydraulic clamps and sets the blade in of 120 lb. per square inch, is given in considerable detail 

motion. The shears are fitted with right-angle end in a technical review issued by Messrs. Sulzer Bros., 31, 

blades, so that each cut separates the scrap. After Bedford-square, London, W.C.1. 

the first cut the plate is travelled parallel with the, Steel Buildings.—Mesars, Fredk. Вгађу and Company, 

shears for succeeding cuts, requiring little or no further | иа FCN Have ed Er 
à - А alog гогк showing illustrations 

А 8, | | | 
F e 4... г. e | of many foundries, steel works, bridges, &c., for which 
d в ree of the бы ибн и: and hence through they have та ЕСТЕ and lists of standard 
, units, or parts, 01 such structures. 
the cross-cut shears. Experience with this system | d 


Tubular Ри P .—A catal i 
shows that with long plates the shears cut straighter | : ~ 8 


А: | props has come to hand from Messrs. Stewarts and 
than it is possible to mark the plates with the present Lloyds, Limited, 41, Oswald-street, Glasgow, E. 1. The 


method of marking. Some form of mechanical marker, saving, as compared with timber props, is stated to 


НОРЕМАММ BALL BEARINGS.—We have received a 


Tue INSTITUTE OF FUEL.— The report of the Iu 
of Fuel for the year ending December 31, 1927, recently 
issued, shows that the income for the year wa 
1,2411. 28. 6d., and there was a credit balance on юе 
account of 1681. 108. ld. Ten papers, apart from n. 
President's address, had been contributed during the 
year. Тће organisation of the Institute being now pé 
pleted, Sir William Larke, owing to pressure of work, 
had resigned the chairmanship, which is now occupi al 
by Mr. Frank Hodges, Deputy-Chairman of the Nation и 
Fuel and Power Committee. There were other 2. 
changes, the Council. elected when the fusion of the * 
original organisations was effected, remaining In total 
until the annual corporate meeting of 1929. D ie 
membership on March 14, 1928, was 609, the two i4 
classes of which were founder and ordinary mem si 
530, and collective members 67, the remainder Jents 
ing of honorary members, life members, and student? 


.. m E E AI іы. 
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HEAT RESISTING STEELS. 


Part II.—MECHANICAL PROPRETIES.* 
By DR. W. Н. HArTIEL p. 
Tas author presented to the Institute last year, 
Part І. of a report containing the results of investi- 
ions carried out in the Brown-Firth Research 
1 with the object of determining the 
varying degree of resistance to attack by various 
corroding gases at high temperatures exhibited by 
steels of diverse composition in the chromium, silicon- 
chromium, chromium-nickel, chromium-nickel-silicon, 
and chromium-nickel-tungsten series. In the present 


was heated іп situ іп an electric resistance furnace. 
The time taken to attain the temperature was three- 
quarters of an hour to one hour, and then the selected 
temperature of 800 deg. C. was maintained for half 
an hour before the test-piece was pulled. The speed 
of pulling was in all cases at the rate of a quarter of 
an inch elongation per minute. 

It is well appreciated that the results derived from 
з tensile test at high temperatures should be inter- 
preted in a different manner from those obtained 
from such testa at ordinary temperatures; but when 
allowance is made in accordance with existing know- 
ledge, such values sufficiently afford а means of com- 


plastic flow is not to be considered in such cases where 
materials аге stressed within the range of stress within 
which they behave as practically elastic materials at 
& given temperature. Such a statement, however, 
follows Dickenson's suggestion that there seems to 
be no reason why а cold test-piece of, say, 0:30 per 
cent. carbon steel should not, in time, be pulled in 


two by & load of 8; tons per square inch," and that, 


given time, rupture would occur at normal tempera- 
tures with very much smaller values of stress. Dicken- 
son's deduction is held by the author not only to be 
mistaken, but to lead to an unnecessary confusion, 
in the minds of designers, which is really unwarranted 


TABLE I.—TENSILE TESTS ON CARBON STEELS AT ELEVATED TEMPERATURES. 


0-14 Per Cent. Carbon Steel. 


Limit of 
Yield Maximum 
Temperature dira xs паша Stress. Aon 
ons рег ка а is а Per cent. 


15 59 17-8 17:9 27:2 38-0 
100 212 15-8 17:7 28-1 34°5 
200 392 14-9 17:3 30-0 27.0 
300 572 13.1 15:5 32.5 23:2 
400 752 7:8 12.9 25-2 37-6 
500 932 -- -- 20-0 38.0 
600 |1,112 — — 12.5 48-0 
700 | 1,292 -- — 6:8 56-0 
800 |1,472 -- — 4:0 65:0 

-- — 2.0 75.0 


| 0-30 Рег Cent. Carbon Steel. 


Limit of , 
Yield Maximum E!onga- | Reduction || Proportion- Point Stress 


0-42 Per Cent. Carbon Steel. 


Limit of - 
Yield Maximum Elonga- Reduction 


пеле юв. коео Point Stress 

of Area. ality. : + Поп. of Area. ality. tion. of Area. 

Per cent. || Tons per Ex СЕ ита а Г | Per cent. | Per cent. || Tons per Е Е oea а Рег cent. | Рег cent. 

sq. іп. ва. іп. 
| 

61-0 21.6 22:2 36-6 50-3 25-0 26-6 41-0 22.4 47.0 
60-0 18-6 18.75 33-7 54.7 20-5 23.2 40-08 23.2 49-0 
58-0 16-4 20-7 40-7 46-8 20.0 25.0 43.68 17.6 42.0 
55-8 14.3 19-4 43-55 35-5 20:8 25-87 49-67 13.6 23-4 
68:5 10-1 19-4 40.7 50-6 15.5 25.2 42.0 28.8 58.0 
73-0 -- 15-0 28-6 65-8 10-0 20-7 33-5 25.1 58-2 
86.0 — — 15.5 80-0 — — 21-0 32-0 74-6 
93-0 — — 8-07 86:0 — -- 10:1 44:8 48-0 
96.0 -- -- 5:47 96-0 -- — 5 · 95 66-4 96-0 
98-0 -- — 3:75 97:0 -- -- 4-17 56-7 90-0 
— — 2-65 99-0 — -- 2-42 80:0 99-0 


TABLE II.—TENSILE 


TESTS ON HARDENED AND TEMPERED HIGH-TENSILE ALLOY STEELS 


AT ELEVATED TEMPERATURES. 


Heat-Treated 3 per cent. Ni Steel. 


| Heat-Treated 1:14 рег cent. Сг-0-18 percent. Va Steel 


Heat-Treated 3-4 per cent. ХІ-0:9 рег cent. Cr Steel. 


Limit of Yield Limit of | . | Limit of 
Temperature. Maximum у Yield Maximum Yield | Maximum 
i Propor- Point Stress. Elongation] Reduction || Propor- Point. Stress. Elongation. Reduction || Propor- Point. Stress. Elongatlon.] Reduction 
У : psa T | Tons per | Per cent. 5. one var Tons per | Tons per | Per cent. ота певане Tons рег | Tons per | Per cent. D MOM 
г | sq. in. : i | cent. 
sq. in. за. in. sq. in. 84. in. sq. in. sq. in. вд. In. sq. in. 
deg. C. | deg. F. 

15 59 29-3 32.3 50-7 23.3 59.2 53.53 55:55 61-0 21.6 61-5 46-5 48.8 57:8 22-6 63.6 
100 212 28.0 34 -4 48-5 25-0 56-4 53.9 57-5 62.6 20.0 63.0 34.4 475 56-4 28.2 67-7 
200 392 26:3 34-0 48-4 25.4 56.0 49:25 53.12 59-6 15-6 61-5 39.6 45:6 54.85 20-0 64-6 
300 572 25-2 33.6 47:7 21-0 57-0 43.5 19.2 55-6 20-0 59.0 37.0 48-5 55.28 20.0 50.2 
400 752 92.7 33-3 46-95 21.6 50.4 36-1 46.6 56.3 15-6 61-5 30-4 46-89 55:41 17.6 14-0 
500 | 932 M 22.4 29.1 28.0 79-4 15-5 27-0 32-6 26-4 74-4 22.0 88-07 44-91 21-6 66-5 
600 | 1,112 — 11:75 18:67 40.0 89-8 -- = 24-8 30.4 87.0 — — 23:62 32-0 83.0 
700 | 1,292 — — 11:5 13.0 96.0 — — 11:6 52.0 92.0 — — 12.31 42.4 90-0 
800 | 1,472 — — 6-53 71:3 93.0 — — 6-7 68.0 95.0 — — 5:6 74:3 92-0 
900 | 1,652 — — 4-025 50-0 83-0 -- -- 4.7 81.5 96-0 -- -- 4-53 52:0 84:6 

1,000 | 1,822 -- — 2.45 72-6 99-0 -- -- 3-1 73 · 5 97 · 0 — — 2.97 82-6 99-0 


TABLE III.—TENSILE TESTS ON A HEAT TREATED Cr STEEL AND 51Св AND Nr-Cg-W STEELS AT ELEVATED TEMPERATURES. 


Heat-Treated 14 per cent. Cr Steel. 


| 4 per cent. Si-8-75 per cent. Cr Steel. 


10 per cent. МІ-13 per cent. Cr-3-5 per cent. W Steel. 


Limit of Limit of - Limit of 
Temperature. | Propor- tied машы Elonga- |Reduction || Propor- aoe Mum Elonga- | Reduction Propor- РАЧЕ аср Elonga- | Reduction 
tionality. Tons per Tons pet tion. of Area. епш Tons per Tons per Ё Чоп. А 9 де. tionality. Tons per Tons per A tion. of Area 
. х : 13 рег | cent. . о Я р 
90 рег sq. in. за. in. Per cent Per cent 2 i o sq. in. sq. In. er cen er cen n не ај ва. In. sq. In. er cent. | Per cent 
deg. C. | deg. F. 

15 59 28-6 35:7 48.5 28:0 62.5 48-5 59.0 68.0 20-0 49-0 23.2 36-0 63-0 23.5 24-0 
100 212 28-0 35.8 45.9 24.8 65-4 — 58-5 68-5 21.6 50.0 — 37-5 53.5 24-8 33.2 
200 392 28.5 35-4 43-5 23.2 65-4 -- 50-2 03-0 21-6 59-0 -- 35-3 49-4 20-8 28.6 
300 572 26-1 33-0 41-3 21:0 64.0 — 45.9 58.2 20-8 50.0 -- 32-6 43-4 22-5 32-8 
400 702 23:4 31.2 37-8 20-8 62.0 -- 15.0 57.0 22.4 51.0 — 29-4 49.7 20-8 32.8 
500 939 — -- 39.7 10-8 56-6 — 39-0 45.3 28.0 54:5 — 20-0 39.5 23.5 46-0 
600 | 1,112 -- — 18-8 20-5 67-0 — — 24-5 47-0 87.0 — — 34-1 25-0 55.4 
700 | 1,292 са E 12-1 36.8 85-4 -- — 10-08 01-5 95.0 — — 28.2 28-0 61-0 
800 | 1,472 s лы 5-04 45.6 91.5 -- -- 4-87 60.3 97.0 — — 17-2 40-0 74.0 
900 | 1.652 Е "m == == — -- -- 2.82 88-0 97-0 -- -- 12.0 51-0 79-0 

1,000 | 1.839 a a = үзе ЕЙ ee — — к — % = € 6-02 70-0 81-0 


paper it is proposed to deal with the other equally 
unportant but different characteristic—namely, the 
meohanical strength of steels at a high temperature, 
as affected by the introduction of the special elementa. 
Although the whole series of alloy steels mentioned 
above which have been shown to offer marked resist- 
ance to chemical attack differ greatly in the degree of 
strength retained at high temperatures, it is satisfactory 
to note that some of them retain high strengths, as 
well as a high degree of reaistance to chemical attack, 
thus fulfilling the dual requirements of the so-called 
heat-resisting steels, | 
Since the author has arbitrarily selected, as Ше 
means of providing comparative data, tensile testa 
at 800 deg. С., а few words in justification of this 
ure are necessary. Тће actual conditions of 
test were as follows :—The test-pieces were 0-357 in. 
diameter, with a parallel length of 1} in. The specimen 


nn 8 


Е Гараг read before the Iron and Steel Institute, 
ndon, on May 4, 1928. Abridged. 
ENGINEERING, vol. cxxiii, page 653, (1927). 


parison. In considering а tensile test, one should 
refer the figures obtained back to the creep limit and 
fatigue value of the material. It is of great interest 
to do this, particularly as regards the limit of pro- 
portionality and the yield point. The latter two 
values can only be stated in terms of the refinement 
of the measurement obtaining during the test. Since 
the introduction of the word ''creep" to denote a 
henomenon observed, in the first place, during the 


mechanical investigation of steel at high tempera- 
tures, there has been a definite feeling of insecurity 


with many concerning the behaviour of steel under 
such conditions. If, therefore, а definite law could 
be established which removed the present uncertainty 
concerning the response of steel under temperatures 
above the normal, much would have been achieved. 
It has recently been stated* that “the theory of 
plastic flow suggests that above а certain temperature 
—possibly even at ordinary temperatures—all metals 
flow under Јова if given sufficient time." Surely 


* Metallurgist, 1928, January, page 9. 


by the experimental facts. Тһе interesting experi- 
ments of Rosenhain and Hanson,* in which mild steel 
was stressed for five years and three months at 300 deg. 

C. at loads ranging from one-third to two-thirds of the 
normal breaking stress, gave no support to such а 
view. 

Space does not permit of the publication of the 

complete bibliography prepared by the author, nor of 

full discussion of the numerous results of previous 

researches. It is, however, established that if а 

tensile test-piece of steel is stressed, even at the ordi- 

nary temperatures, above the elastic range, yielding 

takes place with time. If the stress imposed is any- 

where between the elastic range and the maximum load 

which the specimen will bear, initial extension is rapid ; 

the completion of the extension inducible by the stress 

imposed takes а longer time, as would be expected. 

A mild steel test-piece stressed 6 tons above its пещ” 
point at 16 deg. C. did not attain stability in dimensions 

until 22 hours had elapsed. Тһе final completion 


See ENGINEERING, vol. cxxiv, page 409 (1927). 
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of the plastic deformation over а period of time con- 
stitutes creep. If, however, the test-piece is 
stressed within the elastic range, elastic deformation 
is produced according to the well-known law, and 
when the stress is removed, the test-piece assumes 
practically its original dimensions; always with the 
reservations necessarily due to very minor initial 
effects resulting from heterogeneity of structure. The 
author's experience would lead him to state that such 
is indeed the type of deformation not only at normal 
but at progressively increasing temperatures. Thus 
it is only necessary to determine a satisfactory method 
of measuring the intrinsic elastic range, and the whole 
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comes into play, but the elevation of the temperature 
accentuates the time effect which is defined in the word 
" creep.” This time effect is observable under careful 
experiment at ordinary temperatures, as has been stated, 
and it becomes of increasingly serious moment as the 
temperature attains high values, and the effect differs 
with different steels. 

The modified behaviour of mild carbon steel with 
increasing temperature has been well studied, and it 
is known that there is a definite increase in the maxi- 
mum stress when passing through the range of tempera- 
ture of 200 deg. to 300 deg. C., but that at progressively 
still higher temperatures this value rapidly and consis- 


TABLE IV.—ANALYSES AND TENSILE TESTS OF HIGH-SPEED 


а very serious modification in properties as far as the 
designer is concerned. At 450 deg. C. it has been 
suggested that 9-5 tons per square inch will cause 
“creep until rupture takes place, whilst at 530 deg. 
C. this value has been taken to be as low as 4 tons per 
square inch. It is of interest to state that some of the 
hardened and tempered alloy steels enable at least 
14 tons per square inch to be attained at 500 deg. C. 
before continuous creep occurs. Nevertheless, within 
the range of black heat," the characteristics of the 
materials would appear to be modified. When, there- 
fore, one is considering the behaviour of steels at a red 
heat, it will be seen that, to say the least, aspirations 


AND Со-Св STEELS. 


Analysis. 15 Deg. C. 800 Ред. С. 
Мах!- 

Yield Reduc- | Max. Reduc- 

Stee Material с Mn si Cr м [№ Mo | ха Co | Condition. | Point. | gum | Blon: | tion of | stress. | Elon: | tion or 
No. Per Per Per Per Per Per Per Per Per Tons Tons 8 Per Area. Tons в Per Area 
cent. cent. cent. cent. cent. cent. cent. cent. cent. per ү cerit; Per per cent Per 
ва. in. d A cent. | вд. in · | cent 
9 | High-speed steel ..| 0:55 0.24 0.23 3.36 — 14:75 — 0:47 — Annealed .. — 47-45 21.6 38.7 8.7 43. 82-0 
10 | High-speed steel ..| 0-56 0-20 0-21 4:15 -- 16-05 — 0:65 — Annealed .. — 50-0 22.0 38.5 8-0 51-0 84.5 
11 | High-speed steel ..| 0-54 0.22 0.39 4.08 -- 18-0 -- 0-84 — “| Annealed . 28-3 51-6 16.6 27.5 10:5 42.4 68-5 
12 High-speed впрег- 0.58 0.12 0:41 3.90 — 0-36 7:91 0-99 5:41 Annealed ..| 48-8 57-1 15.2 98.4 8.8 48-0 83-0 

steel 
13 Cobalt-chrome 1:51 0-23 0-44 13.22 1.08 — — — 5:17 Softened ..| 36-4 54-6 18-0 16:5 13.0 — — 
valve steel | 
TABLE V.—ANALYSES AND TENSILE TESTS OF 14 PER CENT. Св. STEELS WITH ADDED ELEMENTS. 
Analysis. 15 Deg. C. 800 Deg. C. 

Steel | Condition. Yield | Max. Reduc- | Max. Reduc- 
о. с Мп Si Cr Ni W Al Mo Cu Co Point. Stress. | Elon- | tionof | Stress. | Elon- | tion of 
Per Per Per Per Per Per Per Per Per Per Tons Tons | gation. | Area. Tons | gation. | Ares. 
cent. cent. cent. cent. cent. cent. cent. cent. cent. cent. per per Per Per per Per Per 
sq. in. sq. in. cent. cent. sq. in. cent. cent. 
23 0:11 0-34 0:21 14-84 10:16 -- -- -- — As rolled 5% ..| 24.6 15.2 52.0 68-1 10°17 46-4 44-0 
24 0-29 0:29 0:17 14:08 11:90 -- — — — — Air-cooled 1,150 deg. C.| 18-2 42-8 64-0 65-0 12:65 30.4 33-0 
25 0-41 0:46 1:10 13:94 9.84 -- — — — 3-15 Air-cooled 1,000 deg. C. 24.2 46-4 9-0 12-6 18:10 37.0 68-5 
26 0:34 0:38 1:18 | 13.80 8:44 — 1:06 1:44 — — Air-cooled 1,000 deg. C. 21-5 56-0 21-0 — 14:33 68-0 — 
27 0.64 0.61 1.84 14-8 13.0 1.0 — -- — — Air-cooled 1,000 deg. С. 35.6 56-4 22.0 31:5 12:5 52-0 67:0 
28 0-55 0:78 1:45 18-10 12-78 2°3 -- -- 2.58 -- Air-cooled 1,000 deg. C. 38-0 56.6 22.5 32-0 14.0 43-0 65.3 
29 0.42 0.31 0.69 | 13:30 8.87 3.42 -- — — — Air-cooled 950 deg. С. 31.8 56.8 1:5 -- 92.75 16-0 32.8 
30 0:57 0:48 0-72 13.97 9.5 3-36 — -- -- — Аз forged 2 ..| 40-1 62-9 29-0 33-0 22-50 24-0 47-0 
31 0-76 0:60 0:76 |12:10 9-38 3-07 — — — — Air-cooled 1,050 deg. C. 28-4 57 · 0 11:0 11:0 15:4 · 64-0 71:2 
32 0:61 0.67 0:4 14:94 10:36 5-94 — — — 1.91 Air-cooled 1,000 дез. С. 35-3 52.0 12.5 12.0 13.65 33.6 66.4 
33 0.47 0.70 0:14 19:47 19:67 3:57 — — — -- -- 36-8 45.7 — — 19-30 18-4 37.8 


TABLE VI.—ANALYSES AND TENSILE TESTS OF 18 PER CENT. CR STEELS WITH ADDED ELEMENTS. 


Analysis. 15 deg. С. 800 деб. С. 
. ша ( „ чүт Sage ет 
Ф Yield | Мах. | pion. |Reduc-| Max | роп- |Reduc- 
al € Mn | 81 Cr М | W | Mo Condition. Point. |Stress. atlon. бот of | Stress. ation tion of 
S|Per | Per | Per | Per | Per | Per | Per | Tons | Tons |Е Per Area. | Tons g tion.) Area. 
cent. cent. cent. cent. cent. cent.| cent. per | per cent. Per | per | cent. | Рег 
за. in.] sq. in. | cent. | вд. In. “| cent 
34| 0-13, 0-13] 0-5617:88| 7-74, — | — | Water-quenched 1,200 deg. С. 17-5 | 48-6 | 55-0 | 39-17) 7:48 10-4 | 14.5 
35| 0-41| 0-13; 0:-11119:02) 8:92] — | — | Water-quenched 1,100 deg. C. | 24-0 | 53-35| 41-0 | 50-9 8-93. 27-8 | 07-0 
56| 0-34| 0:48 0:85/18-51! 7.78 3:09 | — | Air-cooled 1,000 deg. С. 35-2 | 70-0 | 10-0 — 21.3 — — 
37| 0.38! 0.68, 1.21118.72| 9.74 3.27 | — Alr-cooled 1,000 deg. C. . . | 29-2 | 50.6 | 27:5 | 28.9 | 20-0 | 41-5 | 59-0 
38| 0-30. 0-52, 1:46,117-70| 7-0 |4:23 | — | Air-cooled 1,000 deg. C. .. | 38-0 | 58:5 | 87:5 | 52-0 | 17-8 | 38.0 | 53-0 
39 0-58 0:36 4-0 115-54 8:14! — | — | Air-cooled 1,000 deg. С. ust — 70:0 | 20-0 -- 15-25 68-0 | 71-8 
40 Шы 0.27 id а 7.73 — | 9-73 Annealed 700 deg. C., air-cooled | 47:7 | 60.0 4:5 4-0 | 20-98! 36-0 | 49-6 
| 
TABLE VII.—ANALYSES AND TENSILE TESTS OF STEELS ОҒ HIGHER CR CONTENT WITH ADDED ELEMENTS. 
Analysis. 15 deg. C. 800 deg. C. 
| 
Yield | Max. Reduc-} Max. Reduc- 
No. C Mn Si Cr Ni W Condition. Point. Stress. лы tion of Stress. 0 tion of 
Рег | Per | Рег | Per | Per Per Tons | Tons Sat ion. Area. Tons |8 Area. 
cent. | cent. | cent. | cent. | cent. | cent e per | per cent. Per | per | cent. | Per 
: sq.in. | sq.in. ` | cent. | ва. in. ' | cent. 
| 
! 
41 0-06 | 0:39 | 0-20 | 25.22| 24-02) — | Air-cooled 1,050 deg. С. 18.8 | 39.6 | 48-0 | 67.0 | 18-2 | 33-5 | 38-4 
49 | 0:19 | 0-32 | 0-84 | 20-29, 19:29] — | Air-cooled 1,050 deg. С. 33.2 | 49-0 | 35-0 | 49-0 | 17:37 8-0 | 17-0 
43 0:25 | 0-96 , 2:20 | 23-85| 17-21) — As received - ..| 49.2 | 56-4 | 20:0 | 27-5 | 15.0 | 23.0 | 46-0 
44 0-29 | 1-16 | 1-81 | 14-95) 21:82! 2.86 | Air-cooled 1,050 deg. С. 24.2 | 47-7 | 35:5 | 50-0 | 19-58, 24-0 | 51-0 
45 0-48 | 0:85 | 0-19 | 24-75) 16-39, 3-85 | Air-cooled 1,050 deg. С. 30.0 | 48.6 | 29:0 | 35-0 | 15-57) 60-0 | 57-7 
46 | 0-52 | 1.01 | 1-41 | 23-90 22:29 8-13 | Air-cooled 1,050 deg. C. | 33-8 | 53-2 | 26-0 | 31-0 | 16-55| 40-0 | 49-8 


matter becomes simple. Such а method has not been 
developed, nor are the fundamentals as yet the subject 
of complete agreement. 

Before leaving the subject of creep, referenoe should 
again be made to the experimental results of Dickenson, 
which proved in а very practical manner that, particu- 
larly at high temperatures, test-pieces would bear only 
a definitely lower stress if the load were gradually 
applied—indeed, that lower stresses, though materially 
above the elastic range, if maintained for a sufficiently 
long time, would break the materials with which he 
experimented. The disparity between the stress at 
which the steel will break, with time, as compared 
with the normal conditions of tensile testing, increases 
with temperature. The same phenomenon of creep 


tently falls. The interesting feature is that since the 
yield falls from an original value of, say, 18 tons per 
square inch, gradually from normal temperatures 
upwards (see Table I, 0-14 per cent. carbon steel), it is 
fair to deduce that the actual elastic range is progres- 
sively lowered at the same time, and probably more 
rapidly. If one studies the properties of this steel at 
400 deg. C., i. e., in the upper range of steam tempera- 
tures, it wil be found that the maximum stress is 
very little below the value obtained at normal tempera- 
tures, but the yield has fallen 5 to 6 tons per square inch. 
If at that temperature а load in excess of 14 tons per 
square inch is imposed over а sufficiently long time, it 
may be, as is at present suggested, that such stresses 
will break the specimen. This would, indeed, represent 


towards obtaining really high elastic ranges at such 
temperatures do not offer much promise of fulfilment. 
Practice has taught the designer not to expeot high 
atresses to be withstood over long periods under such 
conditions. For instance, mild carbon steels at 800 deg. 
C. break under the ordinary tensile test at 3 to 4 tons 
maximum stress. If we examine one of the best heat- 
resisting steels available, we shall find that it will 
break at ав high а value ав 20 tons per square inch at 
least under the ordinary tensile test at that temperature, 
but Ив elastic range is low, and although Ив continuous 
creep value is probably in excess of 24 tons at, 400 deg. 
C., it is doubtful whether any stress in excess of 2 or 
3 tons per square inch can be imposed over a long period 
at 800 deg. C. without resulting in appreciable creep. 
Such material, however, is applicable very successfully 
in those cases where the service at red heat essentially 
desired is permanence of shape, including section, so 
long as the imposed stresses are not of serious magnitude. 

Since one particular temperature has been selected 
for the comparison of special alloy steels, the author 
considers it would be of value to show the bearing of 
this same temperature on some of the steels most 
widely known, and this is done in Tables I, II and III. 
(The yield point corresponds, where stated, to 05 per 
cent. extension additional to the proportional exten- 
sion.) Tests at temperatures ranging from 100 deg. 
to 1,000 deg. C. аге also included. It will be seen 
that although 800 deg. C. is a high (ешр 9 
have been selected, it із опе which appears useful in 
displaying the character of the high tensile properties 
of the class of steels under consideration. Considering 
the matter, therefore, from this simple point of view 
a series of some forty-nine selected experimental f vil 
becomes of interest. In Tables IV, V. VI, and Г 
be found classified a selection of these different 5 i 
with the analyses and tensile tests results placed alo Е 
side the results of tensile tests performed at 15 deg. C. 
(normal temperature) and at 800 deg. С. 


(To be continued.) 


—The 
BRITISH ELECTRICAL REFRIGERATOR CAMPAIGN. 
British Electrical Development Associstion i 
that they are organising а propaganda 9 ле asl 
favour of British electrical refrigerators. | dw: di 
from June 8 to June 25, and will comprise win Further 
plays and local and direct mail adve Secre- 
particulars are obtainable from the Direc 
tary, 15, Savoy-street, London, W.C.2. 
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EXTENSION ОЕ THE ROYAL EDWARD 
DOCK AT AVONMOUTH. 
(Concluded from page 571.) 

Кооғ CRANES. 

As shown іп Fig. 11 on page 567 ante, the transit 
sheds are equipped with electrically-operated roof 
cranes for unloading ordinary merchandise from the 
ships lying at the wharf into the transit sheds and 
for delivering the goods from the latter to railway 
wagons or road vehicles. Similar handling can, of 
course, be carried out in the opposite direction for 
the export trade. In the first instance, ten roof 
cranes will be installed, eight being located on the 
water-side and the other two on the land side. 
All will be of the Stothert and Pitt level-luffing 
type, in which the jib is accurately balanced in all 
positions and luffed by crank and connecting-rod 
mechanism. Several examples of cranes equipped 
with this gear have been previously illustrated in 
our columns*, во that our readers will doubtless be 
familiar with it. The cranes mounted on the water 
side will be capable of lifting a load of 2 tons at a 
maximum radius of 65 ft., while those on the land 
side will lift the ваше load at а maximum radius 
of 28 ft. The former will be capable of travelling 
along the whole length of both sheds, the track being 
carried between them on the roof of the connecting 
gallery between the sheds. Two control positions 
are provided in the cabin of each crane, so that the 
driver may have a clear view in all directions. 

The interesting feature of the cranes, however, is 
the electrical equipment. The power supply on the 
extension is in the form of three-phase, 50-cycle 
current, which is supplied to the cranes at a pressure 
of 365 volts. All the motors are of the two-speed, 
squirrel-cage, high-starting-torque type, constructed 
by the English Electric Company, Limited, the two 
synchronous speeds of 500 and 1,000 r.p.m. being 
obtained by a pole-changing winding. The control 
gear, which was supplied by tbe Igranic Electric 
Company, Limited, includes a hoisting controller 
of the contactor type, and three controllers of the 
drum type for the slewing, luffing and travelling 
motions, respectively. All the drum-type con- 
trollers are fitted with cam-operated contacts, and 
the quick break obtained by this device minimises 
the burning of the contacts. and therefore consider- 
ably prolongs their life. The hoisting controllers 
have three steps, on the first of which the motor is 
connected to the supply on the low-speed winding 
through a resistance designed to limit the torque 
to about the full-load torque. The acceleration of 
the load is thus moderate, so that the slack in 
the slings can be taken up without jerk and the 
mancuvring of the load through the hatch of the 
steamer is facilitated. Тһе other two steps on 
the hoisting controller connect the slow-speed and 
high-speed windings to the supply without the inter- 
vention of a resistance, and this is also the case 
with the drum oontrollers for the other motions, 
which have two steps only. 

Ап automatic solenoid brake is fitted on the 
hoisting motion, and, to prevent the possibility 
-of the load taking charge if the driver should pause 
with the controller in any intermediate position, the 
contactors are interlocked во that the brake solenoid 
cannot be energised to release the brake unless 
either the low- or high-speed contactors are closed. 
The controllers for the hoisting, slewing and luffing 
motions can be operated from dual positions by 
lever handles and cross shafting, while the travelling 
controller, which is not often used, is operated by 
means of а crank handle. Тһе main protective 
panel is of the contactor type, the main circuit 
breaker consisting of а triple-pole contactor, while 
single-pole overload relavs, with time lags, are pro- 
vided in each phase for the protection of the motors. 
Limit switches are fitted to prevent over-hoisting or 
over-luffing in both directions. Current is supplied 
to the cranes by а сађ-футе sheathed trailing cable 
from в series of plug boxes provided on the roof 
bet ween the rails. 


TRAVELLING PNEUMATIC ELEVATORS AND 

| INTAKE CONVEYOR. 
There are five floating grain elevators at Avon- 
mouth, three of the pgeumatic type and two of the 


* See ENGINEERING, vol. схуй, page 162. 


bucket type, with capacities ranging from 120 tons 
to 180 tons per hour. The floating pneumatic 
elevators, although of recent construction, are not 
included in the extension and improvement works 
with which we are now concerned, so that we do not 
propose to describe them in detail. Тһе new equip- 
ment, however, includes three travelling pneumatic 
elevators and one travelling intake band conveyor, 
all of which аге being constructed by Messrs. Henry 
Simon, Limited, of Manchester. One of the former 
is illustrated in Fig. 81 on page 592, while a front 
and side elevation of the travelling intake conveyor 
are given in Figs. 82 and 83 on page 593. These 
appliances are now rapidly approaching completion 
and will be installed on the wharf in front of the 
transit sheds and transit granary. Each of the 
travelling pneumatic plants has two suction pipes 
with а combined capacity of 80 tons per hour, and 
will be used mainly for handling small and shallow 
parcels of grain, or for cleaning up the holds and 
tween deck spaces of ships from which the bulk 
of the cargo has been removed by the floating 
elevators. Each travelling pneumatic plant will, 
however, be equipped with a luffing and slewing 
band conveyor, having а capacity of 200 tons per 
hour, on to which grain will be delivered by the 
floating plants, and from which it will be delivered 
on to the band conveyors in the conveyor gallery. 
The travelling intake band conveyor, which also 
has a capacity of 200 tons per hour, is of generally 
similar design and construction, except that the 
pneumatic plant is omitted. 

The above-mentioned capacity of 80 tons per 

hour for the travelling pneumatic plants will be 
obtained with North American hard winter wheat 
when the nozzles are dipping vertically and the 
wheat is flowing to them without trimming, 
Бот а steamer of 60-ft. beam of which the 
bulwarks or deck rails are at а height of 40-ft. 
above the wharf level at light draught. Each 
plant will also be capable of discharging small 
cargo vessels of which the ship's rail, in loaded 
condition, is approximately level with the deck 
of the wharf. Тһе range of the pipes will be 
sufficient to clear а point 40 ft. above water level 
and to reach down to a point 40 ft. below water 
level. 
The 200-ton band conveyors carried by the 
pneumatic plants, and already referred to, will 
discharge through openings in the face of the 
transit sheds and through the roof of the conveyor 
gallery on to the band conveyors, while the grain 
from the pneumatic plant will be delivered Бу a 
bucket elevator, indicated by chain-dotted lines in 
Fig. 81, through an adjacent opening in the face 
of the shed on to the same or another conveyor. 
The openings are arranged at 25-ft. intervals. 

Тһе travelling pneumatic plants and the intake 
conveyor have all been designed to clear a single 
railway track, with the loading gauge of the 
Great Western Railway, and the main trucks 
will run on а double rail embedded in the deck 
of the wharf, as shown in Figs. 81 and 82. Тһе 
rear trucks will run on а single га! carried on a 
girder supported on corbels from the columns of 
the buildings at a height of 19 ft. 23 in. above 
the deck level. The gauge of the track for the 
travelling plants is 13 ft. 1 in., and the travelling 
speed is 40 ft. per minute. Тһе pedestal carries 
the floor of the machinery cabin, ав shown in the 
figures, but, in the case of the pneumatic plants, 
the back of the structure is in the form of a 
Warren girder from which the load is transmitted 
through а single overhanging pin to а rocker 
beam and thence to the wheels. Іп this way. 
an even distribution of the load is ensured апа 
the advantages of a three-point suspension are 
obtained. Тһе machinery cabin, in the pneumatic 
plants, contains the exhauster and its driving 
motor, the tipper-seal gear, the dust seal, the 
traversing motor, and the gear for slewing the 
boom carrying the intake conveyor. Above this 
is а second floor, on which the wheat receiver 
and the bottom of the slewing post for the conveyor 
are housed, together with the air filter and luffi ng 
winches. Тһе arrangement of the plain intake 
conveyor differs somewhat from that described, 
but can be followed from an inspection of Figs. 
82 and 83 on page 593. In the case of this appliance, 


the back of the structure is carried on two wheels 
at fixed points, the equalising device being omitted 
as the loads to be carried are less. In all cases. 
the operator's cabin, in which the whole of the 
controls are centred, is placed on the top floor close 
to the inner end of the conveyor boom, from which 
position the operator has a clear view of а! 
movements. For the travelling motion, & 10-h.p. 
motor is provided for the pneumatic plante, and 
а 5-h.p. motor for the plain conveyor. А totally- 
enclosed worm-reduction gear is mounted on а 
common bedplate with the motor, and the drive 
to the front wheels is by bevel gearing and a vertical 
shaft, in the case of the plain conveyor, as shown 
in Fig. 83 on page 593, while the drive to the rear 
wheels is by spur gearing. In the pneumatic 
plants there are four front wheels arranged in 
pairs at each end, and the drive is transmitted 
from one pair to the other by means of a roller 
chain. Тһе rear wheels, in this сазе, are also 
driven by roller chains, as indicated in Fig. 81 
on page 592. 

The boom carrving the band conveyor, in all 
plante, is supported by а rotating post to which 
it is hinged, so that it can be lowered 20 deg. 
below the horizontal or luffed up to clear the ship's 
rigging ; it can also be slewed so as to lie parallel 
with the wharf. The luffing winch, and the 
7-h.p. motor which drives it, are mounted in the 
post, as is clearly shown in Figs. 82 and 83. The 
post runs in a pivot bearing at the bottom end 
and is supported by a roller path about 8 ft. 
above the pivot. It is slewed by rack and pinion 
gear driven by a 5-h.p. motor operating through 
bevel gearing and a vertical shaft, shown in Fig. 83. 
The boom is covered in at the top, but the cover is 
formed with hinged panels to accommodate the 
chute from a floating elevator, from which the grain 
is delivered on to the band conveyor through a 
travelling feed hopper. The conveyor belt is 
24 in. in width and travels at 800 ft. per minute. 
It is driven, through a roller chain, by a 5-h.p. motor, 
and delivers the grain into а telescopic spout at the 
inner end, through which it flows into a movable 
spout inside the building, and thence, through an 
opening in the floor, on to the band conveyors in 
the conveyor gallery. The arrangements are clearly 
shown in Figs. 81 and 82. 

In the pneumatic plants, the main suction pipe, 
which is of solid-drawn steel, is supported by wire 
ropes from a steel post, as shown іп Fig. Sl. At 
its outer end, it branches into two 6 in. pipes, fitted 
with telescopic lengths, which descend into the 
ship's hold, and at its inner end it is connected 
to the wheat receiver through a swivelling joint 
which permits the pipe to be luffed and slewed. 
The slewing gear is operated by a 3-h.p. motor, 
driving, through а worm-reduction gear and bevel 
gearing, & vertical shaft the upper end of which 
carries а pinion engaging with а semi-spur rack 
attached to the vertical part of the pipe, as shown 
in Fig. 81. For luffing the main pipe, one drum of 
& four-drum winch, driven by worm and spur reduc- 
tion gearing from а 7-h.p. motor, is used, one of the 
remaining drums being employed to operate a crane 
for handling spare pipes and the other two for 
telescoping the 6-in. suction pipes. The drums are 
operated through friction clutches controlled by wire 
leads from the operator’s cabin. At the outer end of 
the main pipe, two rectangular bends are fitted and 
supported in a steel frame which carries the luffing 
pulleys, the pulleys for telescoping the pipes, and the 
crane pulley. Below the bends, rocker joints are 
provided, and these are connected with the vertical 
pipes through short flexible lengths, below which are 
telescopic pipes giving а vertical range of 18 ft. 
These are connected by flexible pipes and portable 
steel pipes to nozzles of the scoop type for cleaning 
up the holds, and of the vertical-slecve pattern for 
bulk work. 

The wheat receiver, to which the main 12-in, 
pipe is connected, is 6 ft. in diameter and is con- 
structed of ў in. steel plating with а conical bottom, 
from which the grain is discharged through an 
oscillating seal. As already mentioned, the grain 
is delivered on to the conveyors in the gallery by 
means of a bucket elevator and chute. · Inside the 
receiver a steel-plate cyclone is provided to collect 
part of the dust, which is discharged through a 
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rotary seal, The oscillating seal for discharging the 
grain is operated by a crank and connecting-rod 
mechanism driven by a worm gear, which, in turn, 
is driven by a roller chain from a 5-h.p. motor. 
An extension of the worm-gear shaft drives the 
dust seal on the receiver and another dust seal on 
an air filter, through which the dusty air from the 
receiver is passed before being discharged into the 
atmosphere. The filter is of the rotary-screen type, 
the screens rotating at a high speed and dropping the 
dust into a receiving chute, from which it is 
discharged through the seal ађоте referred to. 


— -------- ———— 


TRAVELLING ELEVATOR AND CONVEYOR; ROYAL EDWARD DOCK, AVONMOUTH. 


| "ы 
— 
/ p <A 
/ nile y | 
E „<. NC d 
^ | 


>“ 
, ^ = ай 


| 
— —ꝛ—ñ——, —— 
` v ~ 4 


The vacuum necessary for transporting the grain 
is produced by а Reavell two-stage turbo-exhauster, 
designed for & nominal duty of 4,000 cub. ft. of 
air per minute, aspired at a vacuum of 11 in. of 
mercury, when running at 8,500 r.p.m. The 
power required, under these conditions, is about 
110 h.p., but the exhausters are each driven, through 
в speed-inoreasing gear, by а 130-h.p. motor running 
at 2,050 r.p.m. The speed-increasing gear is of the 
double-helical type, constructed by Messrs. David 
Brown and Sons (Huddersfield), Limited, and is 
totally enclosed in а dust-proof, oil-tight casing 
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| provided with forced lubrication. Each exhauster, 
with its speed-increasing gear and driving motor, is 
mounted on a combination bed-plate, in which an 
oil tank is incorporated. The exhaustere, being 
driven by squirrel-cage motors running at constant 
speed, have to work under constant-volvme regula- 
tion, and, to ensure this, each is provided with a 
Reavell-Askania regulator to prevent overloading 
in the event of the suction nozzles being withdraw 


from the grain. The regulator, within limits, can 


be set to give а predetermined vacuum at the 
exhauster inlet, and, with a constant speed, this 


| means а constant volume of aspiredair. А butterfly 


valve in the suction pipe, near the exhauster inlet, 
is operated through a control cylinder, which, in 
turn, is actuated by oil under pressure from а supply 
pump, the flow from which is diverted to either 
end of the control cylinder through the agency of 
the regulator. 

This regulator consists of a diaphragm under the 
influence of the vacuum in the suction pipe, and 
variation in the vacuum, due to the operation of 
grain nozzles, causes the diaphragm to operate 
a movable oil jet from the supply pump, and the 
discharge from the jet impinges on either side of а 
knife-edge division between the service pipe to 
each end of the oylinder . ры 
valve, thus varying the position | 
maintaining the vacuum at the predetermined value 
at the exhauster inlet, independent of the vacuum 
at the grain nozzles. 
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Conveyor Luffing Fig. 83. 
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Electrio power, in the form of three- phase current 
at 365 volts, is supplied to the travelling plants on the 
wharf from bare overhead conductors, carried оп the 
front of the buildings, but arranged so as to be 
protected from contact with the loads handled by the 
roof стаћез. In each of the pneumatic plants there 
are 10 electric motors, with an aggregate horse-power 
of nearly 200, of which the exhauster motor accounts 
for 130 h.p., as above stated. This motor is 
Provided with an auto-transformer starter, with 
remote push-button control while the other 
motors are started by direct switching but have 
reversing controllers. As all four plants may 
occasionally work close together, it was necessary for 
the overhead conductors to be designed to carry a 
considerable amount of current, and, for this reason, 
а T-section, rolled from a special weather-resisting 
alloy, has been employed. To allow for overhauls, 
the overhead line has been divided into three sections, 
but the collector gear has been designed to enable 
the plants to traverse the whole length of the 
wharf, if required, without interruption. 


two-ply rubber-covered belts, running at 800 ft. per 
minute, and all are capable of handling 200 tons of 
wheat or maize per hour, or a proportionately smaller 
weight of lighter grain, such as oats or barley. 
Each conveyor is driven, through a roller chain, bya 
Separate motor, of which the horse-power ranges 


BAND-CONVEYOR INSTALLATION. 


Before describing the band-conveyor installation, 
as we next propose to do, we may first explain that 
its object is to take the grain discharged at any 
point on the wharf from the floating elevators or 


from the travelling plants, and deliver it into either 
the transit granary or to the storage granary, as | from 5 to 30, according to the length of the conveyor. 


required. The arrangements also permit the grain | In all cases, the driving pulley is 27 in. in diameter, 
to be moved in either direction between the two | 26 in. wide and faced with rubber. The shafts of all 
granaries, or to be delivered from the band conveyors, driving pulleys, and of most of the idler pulleys, 
connecting them on to previously-existing under- | run in self-oiling bearings. Three different types of 
ground band conveyors, and thence supplied to framework are used, according to the duty required, 
either one of two older granaries. The internal| but, in general, the frames consist of 3 in. by 23 in. 
equipment of the new granaries will be dealt with|by № in. angle side rails, carried, аф intervals of 
later, but we may here mention that it is designed to | 10 ft., by cast-iron stands 134 in. high, in which are 
allow the grain to be moved from one silo to another | mounted the swivel bearings for the lower belt rollers. 
for conditioning or for delivery, and, in the case of | For conveyors provided with throw-off carriages, the 
the transit granary, an installation of telescopic | side rails àre composed of 21 in. by 24 in. by Жіп. 
band conveyors is provided for loading grain into angles, supported at intervals of 5 ft. by cast-iron 
barges or small coasting craft. stands, either 134 in. or 224 in. high; in the case of 

The whole of the main conveyors, which were conveyors arranged in two tiers, or on inclined or 
constructed by Messrs. Simon, are fitted with 24-in. ! other special sections, 3 in. by 24 in. by Жіп. angle 
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side rails are used, supported by stands of the 
required height constructed of angle sections and 
generally spaced 10 ft. apart. The upper belt, in all 
cases, is supported, at intervals of 5 ft., by special 
troughing sets, consisting of three rollers, 5 in. in 
diameter, mounted on cast-iron brackets bolted to a 
cross bar of channel section. The central roller of 
each set is mounted horizontally, and the two outer 
rollers are inclined at an angle of 25 degrees, in 
order to give the necessary trough section to the 
belt; all the rollers run on hollow steel shafts 
arranged for grease lubrication. The rollers for the 
return belt, which are also 5 in. in diameter, are, of 
course, all arranged horizontally, and are mounted 
on a steel shaft running in cast-iron, grease- 
lubricated swivelling bearings. 

All conveyors are provided with belt-tensioning 
gear, which, for conveyors up to about 200 ft. in 
length, is of the screw and handwheel type. For 
longer conveyors, dead-weight tensions are employed. 
In its simplest form, this type of tension gear 
comprises a vertical steel frame from which cast- 
iron weights are suspended by a steel-wire rope. 
The rope passes up over two sheaves, to turn it into 
the horizontal direction, and the end is attached to 
a four-wheeled carriage running on rails and carry- 
ing the tail pulley of the conveyor. In some caaes, 
however, this arrangement is not applicable, either 
owing to lack of space, or to the fact that the con- 
veyors are arranged in two tiers. In such cases, 
an example of which is illustrated in Figs. 84 and 
85, on this page, the tension gear cannot be placed 
at the extreme end of the conveyor, and two or 
more idler pulleys are required. In the arrange- 
ment illustrated, it will be seen that the return 
belt of the upper conveyor is passed round a fixed 
pulley attached to a steel frame, and then round 
another pulley mounted on a travelling carriage, the 
latter being attached to the counterweight by a wire 
rope passing over sheaves. The return belt of the 
lower conveyor, on the other hand, is passed round 
two fixed pulleys mounted on the frame, and also 
round a third pulley of which the shaft is carried in 
bearings free to move upwards or downwards in 
vertical guides. The method of applying the 
tension load to the bearings will be clear from the 


In describing the arrangement of the conveyors, 
‘we may conveniently divide the gallery running 


along the wharf into three sections, located in front 
of the transit sheds V and U, and the transit granary, 
respectively. This gallery has a total length of 
about 1,600 ft., and, as explained in our previous 
article, has been incorporated in the construction of 
the transit sheds themselves. The gallery, however, 
is not accessible from the sheds since the latter may 
be used as bonded warehouses. In the gallery in 
front of shed V, which is that at the northern end 
of the extension arm of the dock, two conveyors, 
470 ft. in length, have been installed, while in the 
next section, viz., that in front of shed U, there 
are four conveyors, 600 ft. in length. The third 
section, in front of the transit granary, is equipped 
with five conveyors, ranging in length from 480 ft. 
to 500 ft., the longest conveyors being located on 
the side nearest to the granary. In order to keep 
the conveyors on the water side free to take grain 
from the travelling plants on the wharf, arrange- 
ments have been made for the two conveyors in 
front of shed V to deliver on to the two conveyors 
at the rear of the next section; if required, how- 
ever, the first two conveyors can deliver to the 
succeeding belts in a straight line, two-way spouts 
having been provided for this purpose. Fig. 86, 
on Plate LX, has been reproduced from a photograph 


taken from the junction point between the two 
conveyors in the first section and the four con- 
veyors in the second section. The driving chains 
and the wire ropes for the tension gear can be seen 
in this illustration, as well as the delivery spouts. 
Similar provision is made in the third section in 
front of the transit granary, where, as already 
stated, there are five conveyors. In this case, the 
four conveyors on the water side can be fed directly 
from the travelling plants, and in the middle section 
the three conveyors on the water side can be so 
fed, leaving the rear conveyor, in each case, ex- 
clusively for handling the grain received from the 
previous sections. 

The two conveyors in the first section are driven 
by 25-h.p. motors, located in a separate motor 
room at the southern end of shed V. Weighted 
tension gears are provided at the northern end of 
these conveyors. The four conveyors in the centre 
section are driven by 30-h.p. motors, similarly 
housed, and the same arrangements for tensioning 
have been adopted, while for the five con- 
veyors in the third section, the motors, which 
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are each of 25 h.p., are located in Ше conveyor 
gallery itself. Тһе tension gear for these con- 
veyors is housed in the same building as that in 
which the motors driving the conveyors in the 
centre section are installed. Each of the conveyors 
taking grain from the travelling plants is provided 
with & travelling feed hopper, drawings of which 
are reproduced in Figs. 96 and 97, on page 595. 
They consist, as shown, of а small steel hopper and 
feed shoe, mounted on a steel frame fitted with 
four wheels, which run on the side rails of the 
conveyor. А locking device is provided to enable 
the hopper to be fixed in any required position. 
and а wooden cover, fitted with a short canvas 
sleeve, is supplied in each case, the sleeve being 
fastened round the feed chute delivering into the 
hopper, in order to prevent the dissemination of 
dust. This arrangement is most clearly shown in 
Figs. 81 and 82, on pages 592 and 593, which 
also show one of the portable chutes, of which 
ten have been provided, to receive the gram 
from the travelling plante. These portable chutes 
deliver through fixed cast-iron rings, provided 
with movable covers, built into the floor of 
the shed above the conveyor gallery, and spaced 
at intervals of 25 ft. Each of the cast-iron rings 18 
provided with a swivelling chute, as shown in Figs. 81 
and 82, which can deliver into any of the three 
waterside travelling hoppers. Іп all, 39 of these 
swivelling chutes have been provided. The arrange 
ments for feeding the conveyors in the section 1 
front of the transit granary differ slightly from those 
just described. In this locality, the gallery 5 
covered by a steel roof, as shown in the transver 
sections, Figs. 100 and 101, on Plate LXIL In 
this roof, 15 cast-iron rings have been m 
through which pass fixed steel chutes fitted wit 
a swivelling section at the lower end. The swiveling 
section, as indicated in Fig. 101, can be swung 
round to deliver grain into the travelling boppe”. 
on any of the four conveyors on the water side 0 
the gallery. 


QRAIN-HANDLING EQUIPMENT OF TRANSIT 
GRANABY. 

At the southern end of the conveyor p 
the five conveyors deliver on to five cross а 
installed іп а gallery running between the 100 
and eastern wings of the transit granary. Fig. , 
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-on Plate LXII, which is а transverse section through 


the southern end of the transit granary, shows the 
eross conveyor gallery most clearly, and the photo- 
graph reproduced in Fig. 87, on Plate LX, illus- 
trates the right-angle connection between the cross 
conveyors and the intake conveyors installed in 
the gallery running parallel with the wharf. The 
cross conveyors deliver the grain either into the 
boots of bucket elevators, installed in the working 
house at the southern end of the eastern wing of 
the transit gallery, or on to another series of con- 
veyors, installed in an overhead gallery of steel 
construction, about 735 ft. in length, which deliver 
it to the storage granary. It is from this overhead 
gallery that a connection is made to the under- 
ground conveyors supplying the two older granaries, 
as already mentioned. We propose at the moment, 
however, to confine our attention to the equipment 


of the transit granary, part longitudinal sections |. 


through the eastern and western wings of which 
are given in Figs. 98 and 99 on Plate LXII. 
The construction of this building has been 
described in our previous article, but we may re- 
mind our readers that the eastern wing contains 68 
silos arranged in four rows, each silo having a 


· capacity of 150 tons. This wing is arranged either 


as a storage or delivery section. It is also intended 
to be used as a reservoir to equalise through weighed 
deliveries from the ship to the storage granary. 
The western wing, which has 38 silos, each holding 
about 85 tons of grain, will be used partly for 
bulk deliveries to barges or coastal craft and partly 
for sack deliveries to rail or craft. Arrangements 
are also being made for sack deliveries to road tran- 
sport from this wing. All the silos are fitted with 
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Grain, from а selected three of the five cross 


outlet slides operated by rack and pinion gear, and | conveyors, previously mentioned, is delivered into 


below the silos is a loading floor equipped with port-|the boots of three of the four bucket elevators 
shown in Figs. 98 and 100 on Plate LXII, which raise 


and discharge it into the hoppers of three 5,000-1Ь. 


able sacking-off weighers and arranged at a соп- 
venient height for loading the bagged grain into 
railway wagons. 


automatic weighing machines constructed by 
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Messrs. W. & T. Avery, Limited, of Birmingham. 
After being weighed in these, it is delivered into the 
boots of three other elevators, which lift and discharge 
it on to either of the four conveyor bands running 
along the whole length of the eastern wing above 
the silos. The fourth set of elevators is primarily 
for handling grain from the storage to the transit 
granary. The remaining two cross-bands deliver 
grain on to two of the four forward bands in the 
connecting galleries between the transit and storage 


granaries, and this is weighed at the storage granary, | 


or the older granaries if diverted there, as described 
later. Fig. 88, on Plate LXI, illustrates the con- 
veyors for distributing the grain to the silos in the 
storage granary, with which we shall deal later. 
As there shown, the conveyors are provided with 
self-propelling throw-off carriages, by means of 
which the grain is delivered into any of the silos 
through cast-iron rings built into the floor and 
provided with movable covers. The grain so stored 
can be discharged from the outlets at the bottom 
of the silos, through portable spouts, on to two 
conveyors provided on the ground floor. These 
two conveyors, one of which is illustrated in Fig. 
89, on Plate LXI, deliver it either to two elevators, 
which raise it and return it to the silos for condition- 
ing purposes, or to two other elevators which 
deliver it on to conveyors running through the 
gallery to the storage granary. The western wing of 
the transit gallery is fed either by a return conveyor 
from the storage granary or by a short conveyor 
from the eastern wing of the transit gallery, shown 
in Fig. 100. Two conveyors are installed on the 
upper floor of the western wing for feeding the silos 
through travelling throw-off carriages, and one 
conveyor is provided below the bins for re- 
elevating. 

Fig. 106, on page 597, shows the driving gear 
and heads of the four elevators installed, in the 
eastern wing of the transit granary, for raising the 
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grain to the top of the granary after it has passed 
through the weighing machines. The motors driving 
these are of 30 h.p. and the drive, it will be seen, is 
transmitted through spur reduction gearing апд а 
roller chain. Throughout the whole of the work, 
elevator heads of two different sizes are used, all 
of them being manufactured by Messrs. Simon. 
For elevators up to 60 ft. in height, measured verti- 
cally between the terminal centres, the pulleys are 
54 in. in diameter, while for those of greater height 
the pulleys are 72 in. in diameter ; in all cases Ше 
width of the pulley face is 23 in. Тһе pulleys areof 
wrought iron, covered on the face with rubber, 
and are keyed on to steel shafts running in self- 
oiling bearings. The latter are carried оп cast- 
iron stands bolted to rolled-steel channels forming 
pert of the elevator head, and Шеве, in turn, are 
carried оп steel beams supported on the concrete 
beams of the building. Тһе entire weight of the 
head casing and pulley, shaft, belt, buckets, &c., 
is carried by these beams, none being taken on the 
head casing or legs. The lower part of the head 
casing is built up of } in. steel plates, and the upper 
portion of No. 14 gauge steel plates, with steel angles 
at the corners and joints. The leg casing is also con- 
structed of No. 14 gauge plates, and the boot casing 
of } in. plates. The lower pulley is 20 in. in diameter, 
and is mounted on a shaft running in self-oiling and 
self-aligning bearings, mounted оп slide blocks, which 
are adjustable by screws to give the necessary 
tension on the belt. The belts, in all cases, are 22 in. 
wide and are made of six-ply cotton duck covered 
with rubber. The buckets are made of No. 12 
gauge plate, 21 in. wide, and are spaced 12 in. apart 
on the belt. In the case of elevators up to 60 ft. 
in height, the, belt runs in straight lines between 
the head and boot pulleys, the up-going belt being 
vertical and the down-coming belt being inclined 
owing to the fact that the boot pulley is smaller 
in diameter than the head pulley. In the higher 
elevators, a diverting pulley is provided at the back 
of the down-coming belt, the pulley being mounted 
in a casing on the elevator leg as near as practicable 
to the boot. With this arrangement, the down- 
coming belt is parallel with the up-going belt 
down to the diverting pulley, so that there is no 
tendency for the belt to sag or for the buckets to 
drag against the leg casings. The short length of 
belt between the diverting pulley and the boot 
pulley is, of course, sharply inclined, but this part 
of the casing is made of sufficient width to allow 
for any slight sag in the belt. 

One of the travelling throw-off carriages provided, 
as already mentioned, for delivering grain from 
the band conveyors into the silos, is illustrated 
in Figs. 92 to 95 on page 595. They consist, as 
shown, of a steel-framed carriage mounted on 
four cast-iron wheels which run on the conveyor 
side rails, the two front wheels, $.е., those on the 
right of Fig. 92, having a machine-cut gear 
wheel bolted to them. Two pulleys, mounted 
on the frame, as shown, serve to change the 
direction of the belt, so that the grain on it 
travels on by its own momentum into the chute 
through which it is delivered into the silos. On 
the end of each of the shafts carrying the divert- 
ing pulleys is mounted a Ferodo friction pinion, 
and a cast-iron friction wheel, mounted on an 
eccentric sleeve, can be brought into contact 
with either of these pinions by means of a lever 
working over a quadrant. A chain drive from the 
friction-wheel shaft transmits power to a counter- 
shaft, on the ends of which are mounted toothed 
pinions engaging with the gear wheels on the wheels 
of the carriage, so that the latter can be made 
to travel in either direction by moving the lever. 
In the central position of the latter, the friction 
wheel is clear of both friction pinions, so that the 
carriage remains stationary, and it can be locked 
in position by means of the clamping device shown 
in Figs. 92 and 93. Fixed throw-off chutes are 
provided at certain places in the installation, 
where it is sometimes necessary to divert the 
grain from one conveyor to another at an inter- 
mediate point. These throw-offs are generally 
similar to those described above, except that 
the travelling gear is omitted. 

Photographs of the three Avery automatic 
weighing machines installed in the transit granary 


are reproduced in Figs. 104 and 105 on this page. 
Space is available here for a fourth machine, 
if this should become necessary in the future, and 
two identical machines are installed in the storage 
granary. The machines are all of the even-armed 
beam type, weighing 5,000 lb. at a charge, and 
are each capable of passing 200 tons of grain 
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GRAIN-WEIGHING MACHINES; AVONMOUTH DOCK. 


CONSTRUCTED BY MESSRS. W. AND T. AVERY, LIMITED, BIRMINGHAM. 


Fig. 105. BALANCING-LRVER GEAR OF WEIGHING HOPPERS. 


of grain actually falling when the cut-off occurs: 
at the end of the weighing operation. This grain, 
of course, is not actually in the hopper during 
the weighing operation, and, unless allowed for, 
would produce an overweight. In earlier machines, 
compensation for this was effected by 8 sliding 
weight, which was adjusted by hand, but in the 
machines installed at Avonmouth a reservoir 15 
provided under the feed gate, this reservoir ги 
filled by the dribble of grain and discharged an 
re-filled at each weighing. А dribble screen ri 
provided in the hopper above the weigher to- 
prevent any foreign matter present in the grain 
from getting into the reservoir. |. 
The weighing hopper is carried on an е 
armed beam balanced. by weights st Ше oppo : | 
end, and these weights, ih descending дипл; 


per hour. Among the special features of these 
machines we may mention the feed-control device, 
which automatically prevents the machine from 
operating until there is at least sufficient grain 
in the upper ћоррег for а complete weighing. 
This helps to ensure accuracy, reduces dust, and 
greatly reduces the wear on the hopper, since 
there is always а cushion of grain for the incoming 
grain to fall on to. Another noteworthy feature 
is the automatic compensation for the weight 
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Вотк LoapING то BARGES FROM TRANSIT GRANARY. 


00 
\ ELEVATORS AND CONVEYORS; AVONMOUTH DOCK. | Grain trom the western wing of the transit granary 
is either sacked off and delivered from the loadin 
ш CONSTRUCTED ВУ MESSRS. HENRY SIMON, LIMITED, MANCHESTER. floor into railway wagons or passed on to Special 
conveyors for bulk loading into barges, and the 
arrangements for the latter purpose are illustrated 
by the longitudinal and tranverse sections, Figs. 99 
and 101, on Plate LXII, and by the photograph re- 
produced in Fig. 90 on Plate LXI. Five Avery auto- 
matic weighing machines, each having a capacity of 
500 lb. per discharge or 40 tons per hour, have been 
mounted on overhead runways below the silos at 
the southern end of the granary, so that each can 
weigh from either one of two silos. These weighers 
are each fitted with a stop counter, which can be 
set for a pre-determined number of weighings, after 
which the machine stops automatically. A special 
feature of these machines is the provision of a cover 
which totally encloses the grain flowing from the 
feed chute to the weighing hopper and the discharge 
from the latter, thus completely preventing the 
escape of dust. The working parts of the machine, 
such as the knife edges and bearings, are outside the 
cover, where they are easily accessible although 
effectively protected from dust. 
The weighing machines discharge through hoppers 
on to the barge-loading band conveyors, which cross 
the wharf, as will be understood on reference to 
Fig. 101 on Plate LXII. These conveyors have 18-in. 
bands, and are each capable of handling 60 tons per 
hour. Although smaller, they are generally similar 
in design to the main conveyors, except that they 
are telescopic and can be extended, by electrically- 
operated winches, to a maximum distance of 16 ft. 
beyond the edge of the wharf, or withdrawn inside 
the building when not required. Eaeh conveyor is 
fitted with а flexible telescopic chute, of sufficient 
length to enable grain to be delivered into а second 
line of barges, and the conveyor at the southern end 
is arranged so that it can feed on to another conveyor 
housed in an open-fronted shed constructed parallel 
with the wharf. From this conveyor, grain can 
be loaded into another barge by means of a self- 
propelling throw-off carriage and spout. 


GnRAaIN-HaANDLING EQUIPMENT ОЕ STORAGE 
GRANARY. 


A part longitudinal section of the eastern wing of 
the 20,000-ton storage granary, and а transverse 
section through the working houses at the northern 
end of this granary, are given in Figs. 102 and 103, 
respectively, on Plate LXII. As already mentioned, 
grain discharged from ships berthed at the wharf 
on the extension arm of the dock, or temporarily 
stored in the transit granary, can be delivered into 
the storage granary, as well as into two previously- 
existing granaries, by four band conveyors installed 
in & gallery connecting the southern end of the 
transit granary with the northern end of the storage 
granary. This gallery can be seen in the aerial view 
of the docks reproduced on Plate LIII in our last 
issue. and its connection with the storage granary is 
clearly shown in Fig. 80, on page 571 ante. The 
gallery is of steel construction, covered with corru- 
gated iron sheeting, with windows at intervals, and is 
carried on steel trestles. The type of construction 
adopted will be clear from Fig. 91 on Plate LXI, 
which has been reproduced from a photograph show- 
ing the interior of the gallery and looking in a direc- 
tion away from thestorage granary. The belts, it will 
be seen, were not all in position when the photograph 
was taken, but the two conveyors on each side are 
Fic. 107. BAND CONVEYOR UNDER SILOS IN WESTERN WING OF STORAGE GRANARY. оо = »iVÿ 

grain from the storage granary to the transit 


the discharge of a weighing, come into contact | lowered іп а few seconds by an electrically-operated granary. Тһе conveyors are in two lengths, those 
with the long arm of a fulerummed lever, to Ше | jack. The weights can also be lifted and attached | nearest the transit granary being about 260 ft. long 
Short arm of which is connected a pneumatic to the residue weigher, this being a steelyard оп | апа the remainder about 500 ft. long, the junction 
dash pot. This arrangement prevents any shock on | which any amount of grain left in the hopper between the two lengths being made at the angle of 
the knife edges during the discharge. Mention should | less than the full load of 5.000 Ib., сап be weighed. | 144 degrees. Two of the conveyors delivering to the 
also be made of the means provided for balancing | A weight printer is attached to each machine, storage granary are fed from the transverse 
the weighing hopper when empty. This formerly | and, by moving a handle, the starting number on | conveyors at the southern end of the transit granary, 
involved the removal, by hand, of a large number|the counter is printed on a numbered ticket. and the other two from elevators in the working 
of 56-lb. weights from the weight box, and their When the whole cargo has been weighed, the house of that granary. As mentioned above, grain 
replacement before the resumption of the normal | finishing number on the counter is similarly сап be diverted from the new storage granary if 
Operation of weighing. To avoid this laborious| printed on the same ticket, together with the desired, and delivered into two older granaries by 
process, the new machines are fitted with a self-|figures for the residue weighing. In this way, a means of existing conveyors іп a tunnel beneath the 
balancing device, in which 1,000-lb. weights are permanent record of the total net weight of a overhead gallery at а point near the junction of the 
employed. and these weights сап be lifted ог (сагро or parcel of grain is obtained. 260 ft. and 500 ft. lengths. At this point, fixed 
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throw-off chutes are provided on the conveyors 
in the overhead gallery. The capacities of the 
existing conveyors and elevators supplying the two 
older granaries, we may here mention, have been 
increased from 100 to 170 tons per hour, the con- 
veyors having been speeded up and fitted with new 
troughing rollers, while the elevators have been 
fitted with new buckets and belts throughout. 

The grain supplied to the new storage granary 
enters the working house on the eastern wing, 
shown in section in Figs. 102 and 103, on Plate 
LXII. Two of the four conveyors deliver directly 
into the hoppers of two 5,000-lb. Avery weighing 
machines, similar to those described above, from 
which the grain passes into the boots of two eleva- 
tors, while the other two conveyors deliver directly 
into the boots of two separate elevators, the 
grain having been weighed at the transit granary. 
These four elevators, the arrangement of which can 
be followed from an inspection of Figs. 102 and 103, 
raise the grain to the top of the working house, 
where it is delivered on to two band conveyors 
for distribution into the silos of the eastern wing. 
These two conveyors are illustrated in Fig. 88, on 
Plate LXI, already referred to in connection with 
the transit granary. Тһе elevators can also deliver 
on to two transverse conveyors leading to the 
western wing, these conveyors being housed іп а 
gallery shown in Fig. 103. The cross conveyors 
deliver on to two longitudinal conveyors installed 
above the ков in the western wing, the distributing 
arrangements being similar in both wings. 

In describing the storage granary, on page 571 
ante, we mentioned that the inner row of silos in 
each wing were intended for the delivery of bagged 
grain into railway trucks running on sidings be- 
tween the two wings. For this reason, the outlets 
at the bottoms of the silos in these wings are at a 
higher level than those of the remaining silos, which 
are used for bulk delivery, in order to accommodate 
travelling automatic weighers. These weighers, of 
which there are twelve in all, are mounted on 
rails, so that they can be moved under any of the 
outlets on the inner rows of silos. Below the 
Storage silos, two conveyors are provided in each 
wing, one of these conveyors, in the western wing, 
being ilustrated in Fig. 107 on page 597, the 
figure having been reproduced from a photograph 
taken before the belt was placed in position. In 
the eastern wing, the two conveyors deliver into 
three elevators, two of which are used for turning 
over the grain for conditioning or for delivering it 
into the loading-out silos. while the third elevator 
feeds the return conveyor running back to the 
transit granary, as already explained. In the 


western wing, the two conveyors on the ground 


level deliver into а single elevator, which feeds 
either to the loading-out silos, or, by way of one of 
the transverse conveyors at the top of the granary, 
back to the eastern wing and thence to the return 
conveyor running to the transit granary. Pro- 
vision is also made for delivering grain from this 
return conveyor on to а previously-existing con- 
veyor, which is normally used for taking grain from 
one of the older granaries to a wharf on the original 
Royal Edward Dock. Опо other item of equipment 
should be mentioned in connection with the weigh. 


ing and sacking-off plant under the loading silos, 


namely, that provided for returning any residue 
from the loading silos to the main storage silos. For 
this purpose, travelling chutes have been installed in 
each wing, the chutes being mounted on a frame 
having six flanged wheels and running on rails 
extending along the whole length of the walls. 
The chutes have three inlets, spaced the same 
distance apart as the silo outlets, from which they 
are fed by portableswivelling chutes, and one outlet 
which, when the travelling chute is in use, comes 
into line with а fixed chute leading from the loading 
floor to the conveyors on the ground-floor level. 
These fixed chutes can be seen to the right of some 
of the silo outlets in Fig. 102, but the travelling 
chute itself has been omitted. Arrangements аге 
also being made near the northern end of the 
western wing for sack deliveries from this and 
the older granaries to road tr: nsport. 


ELECTRICAL ARRANGEMENTS. 


Electric power for operating the machinery in the 
new extension в obtained in bulk from the Electricity 


Department of the Bristol Corporation, the supply 
being in the form of three-phase current at 6.600 
volts. The high-tension mains are taken to a 
Reyrolle switchboard in the main switch house, 
situated at the northern end of one of the older 
graniries, and there the energy supplied is measured 
on the maximum-demand system by means of 
summation meters, which combine the new alter- 
nating-current supply with the existing direct- 
current supply, for indicating the combined maxi- 
mum demand of the dual supply to the whole of 
the dock system at Avonmouth. 
main switch house. duplicate high-tension mains 
have been laid round the dock and round the 
extension works, tappings being taken from these 
mains, through Reyrolle switchgear, to supply a 
300 Ку.-а. bank of transformers in the storage 
granary, where the pressure is reduced to 365 volts. 
The current is supplied, at this voltage, through 
Ferguson-Pailin transformer panels, to an Ellison 
low-tension ironclad oil-immersed unit switchboard, 
from which it is supplied by paper-insulated ar- 
moured cables to various banks of Ellison oil- 
immersed ironclad starting switches for the various 
motors in the storage granary. Current for lighting 
is obtained, at а pressure of 210 volts, from one 
phase and the neutral. In the transit granary, 8 
900 kv.-a. bank of transformers is installed, and the 
current is distributed, through similar switchgear, 
to the motors in this granary and in the conveyor 
gallery, and also to the live rails supplying the 
travelling plants on the wharf. А further 600 kv.-a. 
bank of transformers has been installed in transit 
shed “У” for supplying the roof cranes, lifts, 
capstans, &c., in both sheds, as well as for lighting 
them internally and externally. In an emergency, 
the low-tension side of the transit-granary installa- 
tion can be linked up with that of the sheds, and 
the low-tension side of the storage granary instal- 
lation can be similarly linked with that of some 
adjacent cold stores. 


use of nearly 80 motors, all of the squirrel-cage 
type, with an aggregate horse-power of approxi- 
mately 2,000. 'The contract for the electrical 
equipment was carried out by Messrs. Simon, work- 
ing in conjunction with the English Electric Com- 
pany, Limited, who supplied the motors, and with 


the hand-operated starting gear. The starters are 
actually circuit breakers, arranged for switching 
the motors directly on to the supply. They are of 
the oil-break type, and are mounted on 'bus-bar| (508 «) 
chambers forming switchboards for the control of 
several motors from one point. Each starter is 


from the 'bus bars for inspection purposes, and the 
isolator and starter аге interlocked so that the 


the starter can be removed unless the isolating 


spring-pressed fingers, so that the trips will only 
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From the 


In all, the grain-handling equipment involves the 


Messrs. George Ellison, of Birmingham, who supplied 


provided with an isolating switch to disconnect it 


former cannot be operated with the starter contacts 
closed. An extension of the interlocking device 
ensures that neither the cover nor the oil tank of 


switch is open, and the isolator cannot be re-closed 
until both the cover and the oil tank are in place. 
Low-voltage and overload trips are fitted on each 
starter, and means are provided for restraining the 
overload trips during the operation of starting. For 
this purpose, the overload plungers are loaded by 


operate on а short circuit passing а current in excess 
of that flowing when the motor is stalled. These 
spring-pressed fingers are moved into their operative 
position, in starting, by depressing a small lever. 

In concluding our account of this interesting and 
important piece of dock-improvement work, we 
wish to express our indebtedness to Mr. Peace for 
permission to publish it, as well as to his chief assis- 
tant, Mr. W. P. Wordsworth, A.M.Inst.C.E., and to 
Mr. W. А. Smith, A.M.Inst.C.E., the resident 
engineer, for supplying us with most of the informa- 
tion on which it has been based. 


TRIAL TRIP OF THE S. S. OrTENIA."— The single-screw 
oil-tank steamer Oltenia, built by Messrs. Sir W. С. 
Armstrong, Whitworth and Company, Limited, at their 
Low Walker Yard, Newcastle-on-Tyne, to the order of 
the Streaua Romana Societate Anonima pentru Industria 
Petroleului, Bucharest, ran successful trials off the 
Tyne on April 25, when & speed of 12 knots was attained 
in fully-loaded trim. А brief description of the vessel 
will be found on page 480 ante, : 
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THE ACCURACY OF LARGE HOB-CUT 


HELICAL GEARS. 
Ву С. А. Томплчвон. 
(Concluded from раде 532.) 


EFFECT OF CERTAIN ERRORS IN THE Новвіхс 


MACHINE. 
Table-Motion Errors—In а correct hobbing 


machine, the three essential motions, viz., the 
rotation of the table, the rotation of the hob, and 
the linear feed of the hob, should take place in a 
correct and invariable ratio. Since these motions 
are relative, it is convenient to consider the rotation 
of the hob to be uniform and to examine the effect 
of irregularities in the table and feed motions. 


Assuming the gear trains of the machine to have 


the proper numerical ratios, there can be по progres 
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sive error in Ше table motion. Тһе possible errors 
in this motion arise from the spacing errors of the 
teeth of the master wheel and from a periodic motion 
repeated with every tooth of the master wheel. The 
latter may occur in two ways, either at the thrust 
abutments of the driving worm, or as the result of 
tooth-profile errors of the worm or worm W 

Тһе first cause is fairly readily measured, and can 
therefore be reduced, with care, to an amount which 
is not of high importance. The second source of 
periodic motion is not so simple, and presents 
difficulties in measurement and in correction. 


The effect of а periodic error is examined first. 


Let n — number of teeth in the gear, 
m — number of teeth in the master wheel, 
p = circular pitch of the gear, 
q — circular pitch of the master wheel, 
ео = semi-amplitude of periodic motion at the 
master wheel pitch line, and 
b — gear tooth addendum. 


Then the periodic motion makes one full cycle 


when the gear-pitch circle moves through an at, 


+ .. .. (28) 


^ Р 
т 
In Fig. 12,166 АВ, CD, ЕЕ, &c., represent К 
of the helices of the gear teeth at the pitch : 
and let XY be the pitch line of the hob, again mort 
conveniently regarded as a full worm. TE 
The point O is the pitch point, or the 115 4 
contact of the pitch cylinders of the gear апе г | 
The points G and Н are the limiting pom XY 
contact of the worm and gear teeth. Tbe e 
and the points О, С and Н, are stationary, 
the gear-teeth helices are moving past them 1D 
direction LM. 
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When the helix of the tooth passes through О, the | the 


contact of tbe teeth occurs at the gear pitch line, 
and when the helix has such а position as AB, 
contact occurs above the pitch line by an amount 
given by equation 


y 
ос X 5- e 0% • >e  . (29) 


assuming, from a previous result, that the cuts in 
the case of the wheel are uniformly distributed. 
The dotted lines PQ, RS, &c., represent cycles 


· of the periodic error, shown as a sine curve. If 


these lines and the curve are imagined as moving 
with the gear teeth, the ordinate 2 of the sine curve 
coinciding with the stationary line ON gives the 
instantaneous displacement of the gear from its 
theoretical position. The teeth AB and CD are 
therefore cut too deeply at the points J and 
K by an amount z, the positions of the cuts 


Fig.13. 


пр 
P 


(508 г.) 


relative to the pitch line being given by equation 
29 above. 

By means of two superposed drawings, one of the 
stationary lines representing the hob and the 
other of the moving lines of the gear, it is possible 
to plot out the contour lines of the gear-tooth faces 
in detail. А series of positions along the line LM 
is taken and this is repeated for a number of similar 
lines parallel to LM. 

In order to show the contour lines, a method illus- 
trated by Fig. 12a has been adopted. The space 
on either side of the pitch-line helix CD between the 
two dotted lines is taken to represent the face of 
the tooth developed into the plane of the paper. 
The dotted line to the left of CD correspends to the 
top of tooth CD and at the same time to the root 
of tooth AB. 

The result of applying this method in the actual 
case is shown in Fig. 13. То simplify the graphical 
work, GH, in Fig. 12, has been taken to be just twice 
the pitch of the teeth in the direction of XY, and 


the ratio = is very nearly 8/5. Ошу the maximum 


and minimum contours are given, the heavy full 
lines being the highest places of the tooth and the 
heavy dotted lines the lowest places. Contours 
of zero error are similar parallel lines half-way 
between these. 

It will be seen that the contours are straight lines 
running obliquely across the face of the tooth. Тһе 
tooth surface has regular undulations superposed 
on its normal shape, both in the direction of its length 
and along the involute profile. 

The contours of the group of teeth form a peculiar 
pattern, giving continuous bands of high and low 
areas running spirally round the gear in the direc- 
tion shown by the line AB. High and low places 
occurring at the same part of the profile form & 
diaper pattern, as shown by the circles which are 
placed Where the highest point is at the pitch line. 
The circles form a pattern in parallelograms along 
lines parallel to AB in one direction, and parallel 
to the gear axis in the other direction. The latter 


lines are spaced at а distance т p apart, and corre- 
spond with the division of the master wheel. 


5 This type of pattern can frequently be seen plainly 
Па gear that has been run sufficiently long to polish 


The dimensions of the parallelogram can be 
readily determined as follows: 

Boring, ВС = р cot д, . 4 ‘ . (30) 
BD = — p совес ё, . (31) 
and DC? = BC? + BD? — 2BC.BD cos ё . (32) 

It will be observed that BC is independent of the 
master-wheel dimensions, but BD, which is the 
" wavelength " of the undulations in the direction 
of the length of the tooth, is proportional to the 
diameter of the gear and inversely proportional to 
the number of teeth in the master wheel. 

The actual dimensions of the parallelogram can 
be measured on the gear, with fair accuracy, with а 
tape, by spanning over а number of the markings. 
Ап agreement with the calculated dimensions may 


ENGINEERING, — 


be taken as good proof that the cause of the mark- 
ing is periodic table motion. 

Тће effect of the undulating surface of the tooth 
will next be examined, as regards its effect оп the 
running behaviour of the gear. 

Any one of the contour lines of Fig. 13 occupies a 
length of tooth (see Fig. 12) given by 

| = GH cot 6. 
Let GH = А x normal pitch along XY. 
= А p cos б. 

The meaning of А is simply the mathematical 
number of the gear teeth which engage with the 
rack. In preparing Fig. 13, А was assumed, as 
already stated, to have a value 2. 


Then 
= Ар cos д cot 3 5 . (33) 


This is independent of the 
dimensions. 

When the wheel is in mesh with the pinion, 
the helical teeth bear along a line of contact which 
is а very similar inclined line, practically straight 
on the wheel tooth. 

The derivation of the line of contact is, in fact, 
identical with that of the contour lines, except 
that the value of А is that corresponding with the 
meshing of the wheel with the pinion instead of 
with the rack. Тһе difference in the two values 
of А is only slight, hence it follows that the line 
of contact of every tooth at some instant coincides 
closely with а high contour line. Fig. 13 shows 
that this is true of all the teeth encountered in & 
line parallel to the gear axis, the contours occurring 
at intervals BC—that is, the axial tooth pitch. 
An instant later, when the pitch circle has moved 


by а distance 1 55 p, the contact lines all nearly 


master -wheel 


coincide with a set of low contours, with the result 
that there will be а periodic pitch-line motion 
superposed on the continuous motion. 

If the speed of the wheel is r revolutions per 
second, the periodic motion is 


за es sin 21 mri. · (34) 
тд 
апа 
4-4 т т Peo , . (35) 
та 


Іп the example, assuming a speed of 180 г.р.ш. 
and a value 0-001 in. for go, the acceleration at 


the pitch line is 3,350 ft. per second per second, 


тоа пъ тов = ҺЫ чс ошл то Ыл. Еи 
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and the frequency is 825 per second. 

Thus the error gives rise to severe harmonic 
accelerations at high frequency, and provides an 
adequate explanation of the screaming noise 
frequently heard with this class of gear. 

It should be noted that there is little or no 
discontinuity of tooth bearing arising from this 
type of error. | 

It is interesting to compare this effect of а 
periodic error in the table with that of a periodic 
motion, either real or virtual, of the hob rack. 
It might appear, at first, as though the two types 
of error would have the same result, as each is 
of the nature of а harmonic pitch-line motion. 
This is not the case, however, and the contour 
of the tooth, when the hob has a periodic,error, 
have been derived in the same way by plotting 


/ 
(508 М) 


from two superposed drawings. The result is 
shown, for one tooth, in Fig. 14, showing that the 
contour lines now run parallel with the length of 
the tooth, the involute having about two undulations 
superposed. This is in agreement with the result 
established in another way in the section on periodic 
pitch error. 

The line of contact, as shown in Fig. 14, runs 
obliquely across the contours, and the result is 
that contact between the pinion and wheel will 
only occur where the line of contact intersects the 
contours of the highest parts of the tooth. As the 
gear rotates, the line of contact moves along the 
tooth, and the isolated points of contact move with it. 

There is thus a discontinuous tooth bearing 


with heavy load concentration at certain places, 


but there is no periodic motion, exactly the converse 
of the effect of a periodic table error. 

Errors in the feed motion, which is obtained by 
the rotation of a lead screw, may be progressive 
or periodic. 

A progressive error will give rise to an incorrect 
helix angle of the gear tooth. As the wheel and 
pinion are commonly cut on different machines, 
a small error in linear pitch of the screw may have 
a considerable effect on the tooth bearing in gears 
of large face width. 

The result of a periodic error can be seen from 
Fig. 5, page 466, ante. AB is a line of hob cuts, 
and if the lead of the screw is 1, a line of cuts made 
later at a distance | cosec $ from the first, will 
clearly occur at the same phase of the periodic 


. | motion. The gear, in the meantime, will have made 


l д . : 
— complete revolutions. Hence the effect is 


again an undulating tooth surface, the contour lines 
coinciding with the lines of cutting. 
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In 


this case, the line of contact runs down the 
tooth in 
in 


the opposite direction to the contour lines, 
Fig. 15, with similar results to those described 
above for the case shown in Fig. 14. The bearing 
pointe, in the present case, are considerably closer 
toge 


The errors in the hobbing machine, which have 
been considered above in some detail, do not exhaust 
the possibilities of such errors, but various other 
sources of error exist which require no special 
examination. Thus, for example, it is obvious 
that indexing or cumulative spacing errors in the 
master wheel are reproduced in the gear with а 
similar angular distribution. 

The writer wishes to thank Sir Joseph Petavel 
and Mr. J. E. Sears, of the National Physical 
Laboratory, for their interest in the work described 
in this article. 
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Tum ErrEcT оғ Зплсох ом TUNGSTEN MAGNET 
STEEL. 


Тна last paper taken on Thursday afternoon, 
May 3, dealt with “ The Effect of Silicon on Tungsten 
Magnet Steel; it was read by the author, Mr. J. 
Swan. This contribution to the proceedings will 
be found on page 564 of our issue of May 4 last. 
The only speaker in the discussion, Mr. S. A. 
Main, stated that the facts given in the paper must 
be taken as correct. Оп the other hand, it had 
to be admitted that the percentage of silicon, upon 
which such important conclusions had been based, 
was very small, and, before these conclusions were 
finally accepted it would be necessary to look very 
carefully for other possible influences. If the 
analyses given in the paper had been carried out 
on the original ingots, it might be advisable to 
analyse the bars used in the actual tests. Тһе 
differences in the analyses might be of an order 
sufficient to make metallurgists doubt whether 
the given 0-25 per cent. of silicon would cause the 
effect mentioned. Mr. Swan, in а very brief 
reply, said that the test bars had been analysed 
as well as the original ingots. He would like to 
add that, since the publication of the paper, he had 
examined micrographically а large number of 
additional steels of the type described, and had 
not found any appreciable segregation of tungsten 
carbide taking place when the steel was annealed. 
At this stage, the meeting was adjourned until 
10 a.m. on the following day, Friday, May 4. 


ANNUAL DINNER. 


The members reassembled on the evening of 
Thursday, at the Connaught Rooms, Great Queen- 
Street, Kingsway, for the annual dinner. Some 350 
members and guests were present, among whom 
were the Marques de Merry del Val, the Spanish 
Ambassador; Зећог А. de Churruca, the chairman 
of the Bilbao Reception Committee; Mr. C. M. 
Schwab, the Right Hon. John Hodge, and five 
skilled workmen from various iron and steel. 
producing districts. When proposing the toast to 
the iron and steel industries, Mr. Schwab stated 
that, while the United States produced 50,000,000 
tons of steel during 1927, only 8 per cent. of that 
output had been exported. It was the home market 
that had enriched the American iron and steel 
industry. America could not, therefore, be re- 
garded as а competitor of Great Britain. On the 
other hand, there was no need to import steel into 
this country, and conditions should be such that the 
home market in Great Britain should be entirely 
served by home-produced steel. In responding to 
the toast of The Guests," Señor de Churruca, 
speaking in Spanish, stated that the executive com- 
mittee of the autumn meeting in Bilbao was 
actively pursuing its work in order to render the 
stay of the Institute in Spain as enjoyable as 
possible. Тһе President, Mr. B. Talbot, in his 
response to the toast to the Iron and Steel Institute, 
said that the British output represented about 10 
per cent. of the world’s production of steel ingots, 
and our most captious critics must admit that, 
with а production of about 10,000,000 tons out of a 
world total of 100,000.000 tons, our contribution to 
tbe scientific and technical work in the industry was 
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greatly in excess of our proportion of the world's 
tonnage output. Тһе efficiency in the scientific 
and technical sections of our industry showed that 
the leaders were not deficient in the knowledge neces- 
sary for its progress, and that the commercial and 
financial difficulties must be due to the peculiar 
conditions with which they had to contend as 
compared with their foreign competitors. 

When the members reassembled on Friday 
morning, May 4, Mr. B. Talbot again occupied the 
chair. The first item of business was the announce- 
ment by the secretary that grants for 1928-29 
from the Carnegie Research Fund of the Iron and 
Steel Institute had been awarded to Mr. H. Temel, 
of Kladno, Czechoslovakia, Mr. J. Vietorisz, of 
Budapest, Mr. David Binnie, of the Royal Technical 
College, Glasgow, and Mr. B. S. Smith, of Sheffield 
University. 


mens had been borne by the industry. All the 
ingots sectioned had been sacrificed for the investi. 
gation. Хо difficulties had arisen from the point 
of view of the withholding of information, and this 
was а spirit which was to be commended. Оп 
behalf of Professor Andrew and himself, he wished 
to thank the Institute for Carnegie grants for the 
two pieces of research undertaken at Sheffield and 
Glasgow in connection with the heterogeneity of 
steel. Dr. А. McCance, the next speaker, drew the 
attention of members to examples 17 and 18 in 
the report. The authors had stated that com. 
parisons of the segregated zones for the 57-cwt. 
and 15-cwt. ingots showed at once a distinctly 
higher degree of segregation for each of the elements 
in the smaller case. Table III showed, however, 
that only in the case of sulphur was the range 
between the maximum and minimum percentages 
larger in the one ingot than in the other ; the figures 
for carbon and phosphorus were very similar in each 
case. Two further examples, on the other hand, 
did bring out rather an illuminating point. The 
ingots were of the same size, the only difference 
introduced being the rate of teeming. The ingot 
poured at the slower rate did show а markedly 
reduced degree of segregation as compared with 
that poured at the faster rate. Speaking of ingot- 
moulds, the authors had stated that the correct 
taper was difficult to decide, as it depended on the 
rates of cooling at the freezing temperature in the 
various parts of the ingot; the taper should be 
such as to make possible efficient feeding of the 
body of the ingot. Тһе questions underlying these 
brief statements were of great importance and 
should, if possible, be further investigated by the 
Committee. 

Mr. J. G. Pearce thought that the Report hinted, 
in & very delicate way, at the lack of information 
on the properties of cast-iron, which determined 
the heat flow in ingot moulds. This was perfectly 
true, and he was able to say that, following upon a 
discussion between the Chairman of the Hetero- 
geneity Committee and himself, a meeting had 
taken place recently, in Sheffield, of a sub-com- 
mittee of the British Cast Iron Research Association, 
at which both makers and users of ingot moulds 
had been represented. As a result of this meeting 
it was hoped to formulate, with the support of 
ingot-mould makers throughout the country, 8 
scheme for the systematic determination of these 
constants. In view of the fact that mould and 
ingot separated shortly after pouring, as mentioned 
in the first Report, it seemed necessary, in addition, 
to determine temperature gradients by direct 
measurement, and this, of course, could only be 
done іп Ае steelworks. Reverting to the informa- 
tion available on ingot-mould iron, there was vir- 
tually none published. A few data had been 
obtained, by the British Cast Iron Research Associa- 
tion, on the specific volumes and specific heats of 
cast irons of compositions not differing widely from 
that used for ingot moulds, and he hoped to add 
this in the written discussion. On thermal соп- 
ductivity and coefficient of radiation there was 
practically nothing, and the fact that cast iron was 
not an isotropic, homogeneous material crested 
great difficulties in getting reliable determination. 
It seemed probable, however, that cast-irons would 
not differ markedly in these properties, 88 they did 
not in the matter of specific heat. He would like 
to suggest, in conclusion, that the summary pro 
posed by Dr. Rosenhain should be, with the 
authority of the Heterogeneity Committee, read 
before one of our leading engineering institutions. 
He had a fear that engineers who saw the reports 
and accounts of the discussions on the heterogeneity 
of steel ingots, but did not read them in, са 
would gather, from а few fleeting Mnpree е 
the plates and data, that the position regarding е 
homogeneity of steel masses was worse than ! 
really was. | 

Professor J. H. Andrew stated that in a fortnight 
or thereabouts he and his collaborator, Mr 4 
Binnie, would have а complete веб of melting " 

; 5 А d . Тһе resu ts 
freezing · point determinations finished. "thin 
obtained would, in his opinion, be correct to Vl "m 
2 deg. С. They agreed with the determinations go 
many years ago by Professor Спри Ne 
Mr. Keeling. Mr. T. M. Service, who spoke "^ 


, 


HETEROGENEITY OF STEEL INGOTS. 


The second report of the Committee on the 
Heterogeneity of Steel Ingots was the first contribu- 
tion considered. It was presented to the meeting 
by Dr. W. H. Hatfield, chairman of the committee. 
À brief outline of the report will be found on page 583 
of our issue of last week. 

Dr. W. Rosenhain the first speaker in the 
discussion, said that only & committee which had 
been successful in securing the co-operation of a 
large number of steel works could have got together 
so many facts. The method adopted might be 
termed а “ natural history " method, and comprised 
& very great number of detailed observations 
regarding the distribution of impurities in a large 
number of ingots. Although this would have 
proved exceedingly costly, he thought the committee 
might have sectioned, not one ingot of a kind, 
but half a dozen, made as far as was possible exactly 
alike. They would then be in a position to state 
what features were usual, and what others were, 
for want of а better term, accidental. He realised 
he was asking the committee to undertake a great 
deal more work, but requests of this type were the 
invariable outcome of scientific research. А general] 
consideration of the report showed that two facts 
stood out. Тһе first was the relative поп-зертера- 
tion, or limited segregation, of the elements nickel, 
chromium, and manganese. This was not sur- 
prising ; the atoms of these metals were similar to 
those of iron, whereas the atoms of sulphur and 
phosphorus were quite different. The second fact 
of importance was the marked influence of the 
liberation of gas upon the position of the segregates. 

Some years previously, Mr. Talbot, the president, 
had suggested a method of rolling ingots before the 
central portion had solidified, and the Harmet process 
also aimed at producing sound metal by fluid 
compression. He would like to know what the 
Committee thought of these and similar processes. 
He also desired to know how far diffusion, while 
the steel was in the solid or semi-solid state, tended 
to wipe out the effect of segregation. With regard 
to the determination of the liquidus and solidus of 
commercial steel, which research was being under- 
taken by Professor J. H. Andrew at the Royal 
Technical College, Glasgow, he would like to inform 
the meeting that a good deal of work on this subject 
had been done at the National Physical Laboratory. 
Although it had not been published, reference had 
been made to it in the Laboratory reports. Elec- 
trical methods had been attempted, but these had 
been abandoned because, as Professor Andrew had 
rediscovered, it had been found that the variation 
in electrical resistance was too small to give а 
sharp indication of the beginning of melting or the 
completion of freezing. Тһе determination of the 
liquidus was quite easy, and platinum-metal thermo- 
couples could be used. In conclusion, he would 
like to point out to the Committee that what was 
wanted was & summary giving a bird's-eye view 
of the facts as recorded in the two reports, i. e., 
a pamphlet of about a dozen pages giving all the 
essential conclusions. 

Professor C. H. Desch, who spoke next, wished to 
emphasise that the ingots described in the Report 
were not selected, they represented the regular 
practice of firms of good standing. He would like 
to remind the meeting that the cost of production, 
sectioning, grinding, and preparation of the speci- 
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composition of the dust should be well known. At 
Skinningrove, a high proportion of the dust, i.e., 
&bout 76 per cent., consisted of alkali in the form of 
chloride. Gas containing one gramme per cubic 
metre of this dust would completely glaze the 
brickwork in stoves in а very short time. 

Mr. J. Smeeton said he agreed with Mr. Simons ; 
there was only one way of cleaning gas and that was 
thoroughly. No matter what the gas was to be used 
for, in order to obtain maximum efficiency, it should 
be clean. He had recently visited а works in the 
Midlands and had been shown a long blast-furnace 
gas main carrying funnel-shaped dust-catchers at 
intervals. Adjoining the main was a gas engine 
which had been installed twelve years prior to his 
visit. He had been told that efforts to make this 
function had been of no avail and it had remained 
idle for the past eleven years. Тһе fact that the 
engine would not operate was not surprising, con- 
sidering that there was no gas-cleaning plant on the 
premises at all. Mr. У. Harbord, in а brief reply, 
stated that the reason he had included the Kling 
Weidlein plant in his paper was because several of 
them were in use in this country. He agreed, with 
Mr. Simons however,thatthe plant was not altogether 
satisfactory. А speaker had stated that a dust con- 
tent of from 0-5 to 1-0 grammes per cubic metre of 
gas was not harmful in stoves and had hinted that the 
Kling Weidlein plant would clean gas to this extent. 
Figures given in the paper, however, showed that 
these low figures were very seldom achieved. 


on the effect of taper in the mould if he studied the 
various examples in the report. He agreed with 
Mr. Pearce that much remained to be done in 
connection with the physical constants, at high 
temperatures, of cast iron. 

In answer to Mr. Harbord, he would like to say 
that the science of temperature measurement at 
high temperatures was not very advanced, and he 
directed the attention of physicists to this matter. 
The Cambridge optical pyrometer, however, was 
quite accurate if properly used. In small casts heat 
was lost much more rapidly than in large casts, the 
drop in temperature during pouring depended to а 
great extent on the size of the cast. Не agreed with 
Mr. Atkins that there was a great deal of real funda- 
menta] work to be done in the physical chemistry 
of steel, and, for much of this the help of the Univer- 
sities would Бате to be enlisted. Experiments оп 
vibrating during freezing had been carried out, but, 
up to the present, no material] advantage had been 
secured. Тһе Committee had done some work on 
pure ingot iron. Unfortunately, however, none of 
the firms represented on the Committee was a 
regular producer of this material; they would, 
therefore, appreciate an offer from а manufacturer 


of that class of product. 


stated that а question had been asked as to whether 
prolonged soaking would remove segregation to 
any extent. He was afraid that any segregates 
present іп the ingot persisted in the forging ; diffu- 
sion did not take place to any marked extent. 
The next speaker, Mr. F. W. Harbord, asked the 
authors if, in the case of ingots cast from the electric 
furnace, the casting temperature was much higher 
than was habitual in open-hearth practice. When 
a сазђ was made from an open-hearth furnace 
there was а distinct drop in the teeming tempera- 
ture of the first and last ingots cast. Continuing 
the discussion, Professor H. C. H. Carpenter stated 
that he would like members to realise the cost of 
the present investigation. The academic members 
of the committee desired to emphasise the fact that 
the steel industry had contributed not merely 
thousands, but tens of thousands of pounds to the 
research. Тһе paper itself had cost the Institute 
some 3001. to publish. 

Mr. E. A. Atkins desired to know what was the 
nature of the future research work which was to 
come from a consideration of the facts contained in 
the Report. There were, he thought, two lines of 
investigation open. He was of the opinion that, in 
the first place, some experimental work could be 
carried out on the kind of additions made to the 
ladle, and their effect, on the size and distribution 
of the inclusions, in the resultant material investi- 
gated. His second suggestion might be thought 
fanciful. Up to the present all the data had been 
obtained from the dead or static freezing of ingots. 
Dynamic freezing might be experimented upon, 
and the effect of subjecting the steel in the mould 
to intense vibration during freezing might be 
ascertained. In closing the discussion Mr. B. 
Talbot stated that he had been interested in the 
subject of segregation ever since 1894. In that 
year he and his staff had begun an investigation of 
the subject. They were engaged upon the manu- 
facture of spring steels, using an iron which carried 
а good deal of copper, and they desired to ascertain 
the effect of this metal upon the finished material. 
They soon found that they had to confine their 
attention to the segregation of carbon, sulphur and 
phosphorus, the influence of the copper being 
relatively small. He agreed about the high cost of 
investigations of this type, and, after spending 
many thousands of dollars, they had been obliged 
to curtail their researches. Referring to a remark 
made by Dr. Rosenhain, many ingots were rolled 
with their centres still liquid, and this matter 
might well be investigated further. He would like 
to know if the Committee had done any work on 
the pure ingot irons. 

In replying to the discussion on behalf of the 
Heterogeneity Committee, Dr. W. H. Hatfield stated 
that he failed to see why they should publish a small 
pamphlet, as had been suggested by Dr. Rosenhain. 
Апу engineer really interested in steel ingots should, 
and no doubt would, read the Report. He had 
always found that users of ingots took a great 
interest in ingots, and, occasionally, steel makers 
received efficient help from persons who, strictly 


THE CLEANING OF BLAST-FURNACE Gas. 


The second paper taken on Friday morning, had 
reference to ‘‘ A Comparison of the Most Important 
Methods Employed in the Cleaning of Blast-Furnace 
Gas"; it was read in abstract by the author, 
Mr. V. Harbord. We intend to reproduce this con- 
tribution to the proceedings in а forthcoming issue. 

The first speaker in the discussion was Mr. W. 
Simons, who stated that, in his opinion, there were 
only three really useful types of gas-cleaning plants. 
These were, electric precipitation installations, wet 
washing plants, and the Halberg-Beth filtration pro- 
севв; the Kling Weidlein plant would not persist. 
Whatever process was adopted, much would be 
gained by cleaning the gas perfectly, and, bearing 
this in mind, the Halberg-Beth plant had many 
advantages. Cleaning and utilising the gas pro- 
duced from only one blast-furnace, they had realised 
important savings in coal at the works with which 
he was connected. The next speaker, Mr. G. B. 
Butler, stated that, at his works, fairly good results 
from a Kling Weidlein plant had been obtained. 
He thought the only way in which blast-furnace gas 
could be cleaned was by stages. The first apparatus 
in the sequence of operations should be a dust- 
catcher, this should be followed by a primary cleaner, 
and the gas finally cleaned in a Zschocke or Brassert 
tower working in conjunction with a Theisen plant. 

Mr. D. Sillars thought the Halberg-Beth process 
was satisfactory in everything except price. He did 
not think the rough-cleaning of the gas in the sense 
implied bv the last speaker was ап economic 
proposition. In the wet-washing process he would 
like to emphasise the necessity of adequately separ- 
ating the water vapour, which was often an actual 
water mist. Mr. J. E. Holgate, who spoke next, 
said that, having decided to utilise the gas from a 
speaking, were not responsible for the production | furnace making ferro-manganese, they bad investi- 
of ingots. There had been many suggestions gated the whole question of dust separation. The 
regarding further work, all he could say in answer | dust was very fine and amounted to from 10 to 
to these was that they had presented their data to 12 grammes per cubic metre. Тһе cost of the water 
the industry, and technical men should now draw | supply for a wet-washing process would have proved 
their own deductions and set up, for themselves, | too high, and the temperature of the gas was too 
further schemes of research. Не asked them, how- | elevated to permit of а Halberg-Beth plant being 
ever, in the event of their obtaining further data, used. The Kling Weidlein and the electro-static 
to publish them. He wished to emphasise that in | were, therefore, the only two processes left. Finally, 
no case had the characteristics of an ingot been [after some consultation, an electrical plant, of the 
illustrated and described without half-a-dozen of|pipe-treater type, was erected at а cost of over 
а similar type having been studied; they had been|30,000/. This cleaned the gas very satisfactorily ; 
obliged to restrict themselves to giving examples.| they had had initial difficulties but these had, in a 
The Committee had dealt somewhat fully with the|large measure, been overcome. Тһе plant had one 
question of diffusion in the introduction to the first | disadvantage, however, the noise arising from the 
Report, and had made it fairly clear that prolonged | periodical rapping of the pipes was heard over a 
soaking did not lead to any substantial diffusion of | wide area and they had had many complaints from 
the elements. They had, at that time, also desired | persons resident in the vicinity of the works. 
to investigate the effect of the Harmet process; they | Professor C. Н. Desch, the next speaker, remarked 
had not, however, succeeded in obtaining an ingot|that in electro-static methods the extremely high 
made by this process; there were apparently попе | potential used led to insulation difficulties, Не 
left. If, therefore, a steelworks, either in this | would like to ask the author if he had had anv experi- 
country or abroad, possessed an ingot of that буре | епсе with plant using lower voltages. The 418- | по doubt that the temperature of 800 deg. C. had 
they would be glad of an opportunity to examine it. | cussion was next taken up bv Mr. Е. Bainbridge, | been chosen for good reasons. In some cases, 
Dr. MeCance would, he thought, find a little evidence | who pointed out that before installing a plant, the | however, this temperature would bring alloy steels 


Hzar-RrsisTING STEELS. 


The third and last paper taken on Friday morning, 
May 4, was by Dr. W. H. Hatfield and was entitled 
" Heat-Resisting Steels. Part  II.—Mechanical 
Properties." We commenced the reproduction of 
this contribution on page 589 of our issue of May 11 
last and the continuation will be found on page 622 
of this issue. 

The discussion was opened by Mr. W. J. Talbot, 
who stated that, as a tube maker, he was particularly 
interested in the paper. Юг. Hatfield had shown 
that, at 800 deg. C., the maximum stress of a mild 
steel was 4 tons per square inch. Іп the case of a 
tube, however, it was necessary to go further than 
that, a knowledge of the yield point was necessary, 
and the yield point of mild steel at 800 deg. C. 
was zero. The  nickel-chrome-tungsten steel in 
Table III was shown to have а maximum stress at 
800 deg. С. of 17-2 tons per square inch. He himself 
had carried out a similar test and had obtained the 
somewhat higher figure of 18-4tons. The important 
point, however, was that, at this temperature. the 
yield point of this material was 4-8 tons. This 
implied that the bursting pressure, at 800 deg. C., 
of а 11-іп., 10-gauge tube, was 2,000 lb., whereas 
that of an ordinary mild-steel tube, at the same 
temperature, was nil. 

Discussing the real meaning of tensile test figures, 
Dr. W. Rosenhain said that as far back as 1912, 
Mr. Humfrey and himself had investigated the 
tenacity, deformation and fracture of soft steel at 
temperatures up to 1,100 deg. C. They had found 
that if their specimens were loaded quickly they 
possessed comparatively high strength and gave 
a good elongation. If, on the other hand, they 
were loaded slowly, they possessed low strength, 
the fracture was intercrystalline, and there was 
practically no elongation at all. The whole ques- 
tion depended on the rate of loading. He fully 
realised that engineers were in need of data and 
that they must have, as soon as possible. reception 
tests which would enable them to ascertain the 
heat-resisting properties of materials in a few minutes 
or hours. Caution, however, was necessary ; it 
was vital that, whatever test was adopted it 
should be found reliable. Dr. H. Moore, who 
followed, thought that the speed of pulling which 
had been stated to be at the rate of | in. elonga- | 
tion per minute, in all cases, was a high rate of 
loading. Тһе elastic limit would be reached very 
quickly indeed. Пт. Hatfield here interposed to 
explain that the speed of pulling referred to was 
subsequent to the deformation. 

Professor H. C. H. Carpenter stated that he had 
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just within the Ас, range and the materials would 
consequently be in а state of transition. When 
referring in Table V, to 14 per cent. chromium 
steels containing added elements, Dr. Hatfield 
had only dealt with one nickel-chromium-molyb- 
denum steel, which contained 1:44 per cent. of 
molybdenum. Не (Professor Carpenter) had in 
mind the non-temper-brittle steels, and he would 
like to know if the author had any data on these 
particular materials. 'The next speaker, Mr. A. P. 
Hague, thought that the static test for indicating 
the properties of materials at high temperatures 
described in the paper, was а good one for 
engineers to use. Many years ago ап engineer 
deeigned а crankshaft. Не knew the maximum 
stress of the material at ordinary temperatures, 
and by making use of an adequate factor of safety 
he had produced a satisfactory crankshaft. То-дау, 
if an engineer used the values determined in the 
manner indicated in the paper and reconsidered 
his factor of safety in accordance with them, he 
would also produce satisfactory machine parts. 
Mr. J. H. Partridge, who spoke next, said that in an 
investigation on valve steels carried out under the 
direction of Mr. A. R. Page, it was found that test- 
ing at the rate of 1 in. extension in 16 minutes 
yielded lower and therefore more correct results 
than pulling at higher speeds. The differences were 
sometimes as much as 30 per cent. Nevertheless, 
if а standard rate of loading were adopted, the two 
series of results were comparative. The tempera- 
ture 800 deg. C. was undoubtedly well chosen, but 
he wished that Dr. Hatfield had carried out tests 
at temperatures ranging from air temperature to 
1,000 deg.C. His firm had done a great deal of work 
on the subject of brittleness at elevated tempera- 
tures and had obtained some very remarkable 
results. For example, a certain silicon-chromium 
steel had an impact strength of 20 ft.-lb. at air 
temperatures ; on testing at 100 deg. C. the impact 
strength rose to about 100 ft.-lb. The Izod figure 
then slowly fell so that, at 600 deg. C., it was in the 
neighourhood of 80 ft.-lb. and at 700 deg. C. about 
55 ft.-Ib. 


In the course of a brief reply, Dr. Hatfield stated 
that he fully realised all the difficulties in connec- 
tion with tensile testing at high temperatures. He 
considered, however, that his method was a reliable 
one. It consisted essentially of putting a load on 
the specimen and determining the stress, which, 
over a period of 24 hours, did not produce an 
extension exceeding 0-5 per cent. of the length of 
the test piece, and which did not produce any 
further extension within the limits of accuracy of 
measurement during a further period of 48 hours. 
If engineers had to wait until the true creep limit 
of materials had been determined, engineering 
technology would be delayed for years. His 
method, he maintained, provided a bridge over the 
present difficulties. 

At this stage of the proceedings the chairman 
intimated that the meeting would be adjourned 
until 2.30 p.m. that afternon. 


CHROMIUM-STEEL КАЦ. 


When the members reassembled on Friday 
afternoon, May 4 last, the first paper considered 
was that by Dr. Thomas Swinden and Mr. P. H. 
Johnson оп the subject of Chromium-Steel Rails.“ 
We reproduce this paper on page 617 of the present 
issue. 

The first speaker in the discussion, Colonel N. T. 
Belaiew, thought that a magnification of at least 
1,000 diameters in the micrographs contained in 
the paper, as against 100 diameters, would have 
greatly increased their value. Mr. J. H. Whiteley, 
who spoke next, asked the authors if they 
considered that the addition of chromium to the 
steel was better than the sorbitising process. He 
recalled that in the latter process a defect was 
occasionally found; upon fracturing a specimen 
a "grey spot was sometimes present. This was 
no doubt caused by rapid cooling. The authors 
considered manganese a valuable alloying element 
in. rail steel; he agreed with that conclusion. 
In this connection he would like to know if it 
would be possible to place a manganese-steel sheet 
along one of the faces of the ingot mould, pour 
in the steel, and arrange the subsequent rolling 


made from chromium-steel rails had been in use 
on the north-eastern area of the London and North 
Eastern Railway since April, 1923, but only to 
a very limited extent, and purely for experimental 
purposes. The first consignment of about 50 tons 
of chromium-steel rails had been obtained in April, 
1922. This steel contained 0-576 per cent. of 
carbon, 0:90 per cent. of manganese, 0-252 рег 
cent. of silicon, and 0-71 per cent. of chromium. 
The ultimate stress of the material was 59-4 tons 
per square inch; the elongation in 3 in., 14 per 
cent.; and the yield stress, 31 tons per square inch. 
The falling weight tests were satisfactory. These 
rails had been manufactured into switches and 
crossings for use at the east end of Newcastle 
Central station, being laid down, in April, 1923, 
on electrified lines carrying a very dense traffic. 
It had been found that the life of some of the 
switch blades was prolonged to 24 years by the 
use of chromium steel, as compared with eleven 
months for ordinary steel to the British Standard 
Specification. A further consignment of open- 
hearth chromium-steel rails in which the chromium 
stood at 1-11 per cent. had been obtained in 
January, 1924. Switches and crossings made from 
this consignment of rails had been laid at various 
places in the north-eastern area where traffic was 
heavy, and recent reports regarding them indicated 
that they were giving excellent service with a 
prospect of at least double the life of ordinary 
steel. It was worthy of note that in no case had 
any flaw or fracture been discovered in the 
chromium-steel switches and crossings laid down. 


in such а way that the head of the finished rail 
should form part of the face containing the 
manganese-steel sheet. 


Mr. A. P. Hague thought there was not much 


doubt but that the addition of manganese to 8 
rail steel was preferable to increasing the carbon. 
It was а better way of increasing the hardness; 
when manganese was present it was responsible 
for greater tougbness for а given hardness. Не 
suggested letting the manganese percentage reach 
1 per cent.; it was preferable to allow the 
manganese to attain 1 per cent. and not let the 
carbon exceed 0:7 per cent. The authors had 
stated that the heat treatment of rails yielded a 
considerable improvement in mechanical properties. 
He himself thought it was preferable to obtain 
this improvement chemically rather than thermally. 
The paper gave results of tests on the head and 
foot of rail specimens. There were, in some cases, 
big differences in the percentage reduction of area 
determined on head and foot specimens, 
and he would like this explained if possible, as 
many engineers now took the reduction of area 
as а measure of the ductility of а material. In 
conclusion he would like to add that if the railway 
companies could be induced to put forward more 
of the data of the type under discussion it would 
be profitable to all concerned. 


Mr. H. Hills stated that switches and crossings 


Professor H. C. H. Carpenter thought that the 
better wearing properties of the chromium-steel 


rails, as compared with carbon-steel rails, might 


be due not only to the extra mechanical hardness 
of the former but also to their greater resistance to 
corrosion. The structure of the steel consisted of 
& chromiferous pearlite, and & manganiferous 
pearlite in & ferrite, which contained perhaps a 
little chromium. He was of the opinion, however, 
that the greater part of the 1 per cent. chromium 
would be in the pearlite and only a little of it in 
the ferrite. Mr. J. A. Jones, who spoke next, said 
that the authors had pointed out that, although the 
steel was exceptionally hard, it was not much more 
difficult to plane than the higher-carbon rail steel. 
In 1921 he himself had studied the mechanical 
properties of & steel containing 3 per cent. of 
chromium and 0-4 per cent. of carbon. He had 
found that this steel was particularly easy to 
machine. Since that time he had done further 
work on the subject and had ascertained that, in 
the absence of nickel, а chromium steel machined 
well. Dr. H. Moore, the next speaker, was gratified 
to find that manganese was no longer regarded aa a 
necessary evil but as a valuable alloying element. 


The authors had also shown that it was possible to 


obtain valuable and important increases in mechani- 


cal properties by the use of chromium, and this at 
& comparatively small cost. Another speaker, 
Mr. D. Sillars, stated that he Бад made quantities 
of steel rails containing from 1 to 1-3 per cent. of 
manganese ; with such a percentage а certain degree 
of air-hardening was obtained. The presence of 
grey-spot in Sandberg rails was, he thought, due 
to internal stresses, and appeared no matter how 
the rail had been cooled. 

In closing the discussion, Mr. F. W. Harbord 
stated that in the open-hearth furnace, the carbon 
percentage could be more easily regulated than that 
of manganese. If а steel maker were told not to 
exceed 1 or 1-1 per cent. of manganese in his melt, 
he could do it satisfactorily. Оп the other hand. 
if he were asked to limit the manganese to within 
0.9 and 1-1 per cent. he would experience diffi 
culties. This was especially the case in modern 
large basic open-hearth plants, in which the 
manganese was added to the ladle. 

Dr. Swinden, in his reply, stated that Mr. White- 
ley's suggestion reminded him of the Davis wheel, 
He did not see why such an arrangement should 
not be attempted. Тһе difference recorded in the 
mechanical properties of the head and foot of a 
тай was due to the fact that more work was put 
into the foot of the product. Не quite agreed that, 
from а service point of view, the limit of 0:8 per 
cent. of manganese could well be increased. 
Mr. P. Н. Johnson, who also replied to the dis- 
cussion, said that none of the rails referred to had 
been heat-treated ; they had all been made in the 
Bessemer converter and had been laid after planing 
and drilling. On the old Midland Railway, during 
the period from 1900 to 1920, all the rails laid had 
been made from Bessemer acid steel. If the Board 
of Trade and Ministry of Transport statistics were 
consulted, it would be seen that the Midland Railway 
had fewer cases of rail breakage than any other 
railway in the kingdom. Тһе steel used had а 
carbon percentage of 0:40 to 0-45, а phosphorus 
percentage of not over 0-07, а sulphur content of 
not over 0-06 per cent., апа а manganese percentage 
of 1-10. When the Bessemer process was in vogue 
there was little difference between the head and 
foot of raila ; the difference which was now apparent 
was due to high-temperature rolling. A point in 
favour of chromium steel was that it was not 
much more expensive than ordinary steel. Іп 
fish plates, a hair crack was sometimes formed in 
the upper portion, owing to the alternate tengion and 
compression stresses to which the member was 
exposed. 'The hair crack gradually widened and 
progressed and fracture sometimes ensued. Chro- 
mium-steel fish plates might correct this defect. 
Members might like to know that the 1-in-8 facing 
crossing mentioned under (Б) in the paper and manu- 
factured out of Bessemer blow В.В. and laid in at 
Derby on Мау 24, 1914, was still in use ; it had 
now completed about 14 years’ service. 


(To be continued.) 
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Die Physik, 1914-1926. Ву Рвоғквзов O. D. Сантово. 
Brunswick: F. Vieweg and Son. |Ргісе, bound, 
38 marks.) 

Тнів treatise on modern physics is worthy of 

careful consideration. The author, Professor 

Chwolson, of Leningrad, tells us that, in Russ» 

they were cut off from foreign countries after 

1914, and it was not possible to obtain the шок 

important books and periodicals until the ври 

of 1922. Ав it was out of the question 8 

issue a new edition of his Lehrbuch der и. 4 

һе decided to publish a supplementary ко 

consisting of seventeen selected chapters. qe 

the German translation of this publication, 0 i 

Russian State Printing Office, that is now un 

| notice. ; 

А brief review of Ше several chapters orien 
the importance of these studies. The first Да 1 5 
on the charge and mass of the electron па B 
Millikan's work, and the existence of E 15 
The quantum theory is then considered, sa of 
study leads up to Einstein's deren : 
Planck’s formula for radiation from 8 ges ГА 
The third and fourth chapters deal #1 
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construction of theatom. This brings us to Ше study 
of the spectrum-line theory, of X-rays, of spectrum 
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prevention of the putrefaction of sewage by aeration 
was studied, in this country and elsewhere, by Angus 
Smith, in 1883, Dupré, Dibdin, Waring, Lowcock and 
others, some of whom patented aeration processes. 
Mather and Platt ascribed, in 1893, a clarifying effect 
to the mud settling at the bottom of their tank, and 
similar conclusions were drawn by Clark and Gage 
at the Lawrence experimenta] station, Massachusetts. 
These views were not generally heeded, however, when 
sewage tanks and sewage farms were introduced, 
G. Fowler and Mumford recommended, in 1913, the 
inoculation of the sludge with an organism which 
they found in ferruginous pit water and which they 
called Mi, while Ardern and Lockett thought that 
they could rely on the organisms already present in 
the sludge 

The evolution of the activated-sludge process has 
thus passed through various progressive stages, and 
goes back more than the ten years of which Mr. 
Martin and others spoke at the meeting of 1923 
to which we referred above. Тһе requirements 
which Mr. Martin now considers essential are: 
some oxygen; a supply of sludge inoculated with 
the appropriate organisms; and sufficient agitation 
to prevent local stagnation and to keep the tank 
contents thoroughly intermixed. As regards inocu- 
lation, he does not say anything further, and he 
appears tacitly to drop this essential requirement of 
his. With respect to the two other requirements and 
the necessary amounts of oxygen and of sludge, 
he points out that widely divergent views prevail. 
Buswell observed in India that organisms would 
thrive in the tanks on very little oxygen ; but the 
culture of organisms is not the object of sludge tanks. 
On the other hand, drenching sewage with air is 
not needed, and it is a mistake and a waste of 
power to keep the sewage agitated by big bubbles. 
It is rather peculiar that it should so long have been 
overlooked in the sewage treatment, as in chemical 
reactions generally, and also in flotation, that large 
gas bubbles do little good. Continuous, rather than 
intermittent, oxidation by small bubbles under small 
pressure seems to promise the most intimate inter- 
mixing and rapid reaction. That requires tanks 
well designed for efficient circulation and not merely 
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experts in this field, who contributed to the thorough 
discussion of the paper by speaking or writing, 


| 


bands, and of Ше ultra-violet and infra-red rays. | suggested that Ше knowledge of the processes was 
3 А is T^ 2 - satan > +1 Y 3 » Yl" 
These four chapters contain an extremely interest- оп anything like a satisfactory footing. The few 


for capacity, and diffusers or filtros plates, strong 


ing summary of modern researches. 

By the ninth chapter we reach the recent work 
on the ionisation of gases, particularly of J. Franck 
and G. Hertz. The Compton effect occupies a 
fair proportion of the study of the quantum theory 
of light, while the discussion on photo-electric phe- 
nomena is based on Einstein's work. This leads 
up to photo-luminescense in gases. The thirteenth 
chapter deals with various applications of Bohr's 
theory, and of the quantum theory, such as chemical 
affinity and photo-chemistry. Isotopes fill a long 
chapter, as can be readily understood in view of the 
importance of the work of Aston and of Dempster. 

А new field is entered upon in the fifteenth chapter, 
which deals with the super-conductivity of substances 
at very low temperatures. Тһе new work of А. A. 
Michelson, to prove that the ether at the earth's 
surface does not share in the earth's rotation, is 


considered in the next chapter, and the seventeenth, | 


and last, chapter deals with the electromagnetic 
stroboscopy of metals. 


The above summary should serve to show the. 


wide scope of the author’s studies in modern 
physics. To those who are interested in the 
astounding progress in physical theory, the author’s 
interpretation will be welcome. At the end of 
each chapter there is a bibliography of authorities 
and their research work. 

The impression left on the engineer's mind, after 
considering the contents of this book, is the great 
progress in our knowledge of the constitution of 
matter. Within comparatively recent years the 
investigations into the structure of the atom have 
practically eliminated the distinction between 
chemistry and physics, and established electricity 
ав the common foundation. 


The Activated-Sludge Process. By ARTHUR J. MARTIN, 


M. Inst. C. E., Past President of the Institution of 
Sanitary Engineers. London: Macdonald and Evans, 
8, John-street, Bedford.row, W. C. I. [Price 305. net. ] 
У нем Mr. Martin presented his paper on bio-aeration 
of sewage to the Institution of Civil Engineers in 
December, 1923. none of the many pioneers and 


years that have passed since Mr. Martin completed 
the manuscript of the volume before us, could not 
| be expected to have cleared up the matter to any 
essential degree. Mr. Martin speaks now of practical 
success achieved by the activated-sludge process, 
but he adds that no large works should be laid down 
before ascertaining, by actual trial, how the sewage 
will respond to the treatment. Sanitary engineers 
were, he writes, still groping their way by trial and 
error. Dr. Calvert had spoken of the sensitiveness 
of the process to changes in the condition of the 
sewage, particularly by gas liquor and trade waste, 
and had pleaded for further scientific research in 
view of the chasm of ignorance concerning the sewage 
Mr. Haworth, who was treating 104 


| treatment. 


| 


million gallons of sewage daily at Sheffield, had con- | 


fessed that the more he saw of the process the less he 
seemed to understand it. Whilethe technical value of 
the activated-sludge treatment is admitted on all 
hands, there is, Mr. Martin admits, the main obstacle 
of the high cost of working, due to the large amount 


of the enormous quantities of sludge. But nobody 
now-a-days hopes to make a profit out of a sludge 
containing 98 per cent. of water, and the sewage must 
be got rid of insome way. Though the cost estimates 
of thesludgetreatment given by the Ministry of Health 
and by English experts are higher than the estimates 
| of American experts, and higher probably than the 
cost of chemical treatment, all per head of popu- 


lation, Mr. Martin shows that the problems are being | 


| energetically attacked in various ways, and he has 
certainly supplied the sanitary engineer with most 
useful information. 

It will be noticed that Mr. Магип з paper was on 
bio-aeration of sewage, whilst his book is entitled 
“Тһе Activated-Sludge Process." The two terms 
have acquired much the same meaning. Aeration of 
the sewage agitated for the purpose of mixing and 
disintegrating it sufficiently for the oxidation of the 
particles and for the promotion of the biochemical] 
and biophysical reactions, is certainly the essential 
thiny. But the term activated sludge emphasises one 
characteristic feature in the aeration process. The 


of power required and to the difficulty of disposing | 


and not likely to be choked up. Grease and, still 
more, mineral oils, which prevent intimate contact 
between the air and the particles, should, if possible, 
be kept out of the sewage; sedimentation and 
chemical treatment may profitably precede the 
tank operation for these and other reasons. Efficient 
agitation is secured, for example, by pairs of baffles 
rotating in opposite directions, and by Hurd’s 
spiral-circulation tanks, first adopted in Indianapolis, 
which there replaced saw-tooth flooring. Estimates 
of the amount of active sludge required to produce 
the necessary biological reactions have ranged 
between 10 per cent. and 30 per cent. of the sewage 
and wider limits ; experiments at Crossness rather 
indicated that variations between 7 per cent. and 25 
per cent. made very little difference. 

Mr. Martin describes and illustrates the sewage 
plants at Withington, Davyhulme, Worcester, 
Tunstall, Reading, Coventry, Sheffield, Birmingham, 
Bury, Bolton, Stoke-on-Trent (Hartley's spiral flow), 
Milwaukee, Houston, Indianapolis, Chicago, Toronto, 
Essen-Rellinghausen, &c. He brings the subject 
up to date, tabulates results, and devotes special 
chapters to air compression, agitation, cost and its 
reduction, sewage disposal (drying on ash-beds, &c., 
| chemical filtration, and flotation), and to future out- 
looks. What one would like to have is more definite 
| conclusions in the place of his long quotations from 
| various experts. But the activated-sludge problem 
ias barely passed out of the demonstration stage. 
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(Continued from page 536.) 
THE TURBINE HOTSE. 

CONTINUING the description, which, in our last 
| article, was taken as far as the steam piping leading 
| from the boilers to the turbines, we next come to the 
turbine house. This is a building 364 ft. 5 in. long 
| by 105 ft. 11 in. wide, but with an additional bay 

on each of the long sides. "The bay separating the 
turbine house proper from the boiler house is 30 ft. 
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normal ground level. Тһе main turbine-room 
floor is 29 ft. 6 in. ађоус the ground floor. 
The undersides of the roof trusses are 84 ft. 
31 in. above ground-floor level. The turbine room 
is furnished with a 125-ton crane of 100 ft. span, 
running on a gantry with rail level 71 ft. above 
ground-floor level. Like the boiler-house, the 
turbine house is built of steel frame work, with 
brick faced panels backed with hollow brick. Тһе 
general arrangement of the main generator units will 
be seen in Fig. 86 on page 603, which shows part of 
the building in plan. A view of the five units now 
installed is given in Fig. 90 on Plate LXIII, No. 3 
machine also being shown to а larger scale in 
Fig. 91. Ав at present planned, the complete 
plant will consist of six main unite, the work 
on the sixth and last set being now well advanced. 
The first two units went into commission in 
1924, the third early in 1925, and it was then 
expected that No. 4 would be installed about 
1927. The load on the system, however, made it 
necessary to anticipate this programme consider- 
ably. Two units were consequently ordered for 
and delivered in 1926, being brought into com- 
mission, in one case late in that year, and in the 
other early last year. The sixth machine was 
ordered for 1927, but work on this was delayed as 
the turbine rotor, on delivery, was used to replace 
the rotor of No. 3 machine, on which there had 
been trouble. It was stated early in our series 
of articles on this station, that great stress had 
been laid upon simplicity and standardisation. The 
replacement just mentioned in itself afforded a con- 
siderable degree of justification for this policy. 
A second instance of equal importance occurred in 
connection with No. 1 set, when a sprung shaft 
necessitated returning the turbine rotor to the 
manufacturers for repairs. 

The main sets are placed with their axes across 
the turbine room, and are arranged in pairs, with 
large wells about 40 ft. by 60 ft., between the pairs, 
other wells of half this width being arranged 
attheendsof the building. The main units have all 
been supplied by the General Electric Company, of 
Schenectady, which company, furnished a large part 
of the electrical equipment, including the majority of 
the motors used for different purposes throughout 
the station. Running at 1,200 r.p.m. each turbine 
is designed to develop 45,000 kw. at the most 
economical load, but by means of а һапа-соп- 
trolled by-pass valve, by which steam is admitted 
to the fifth stage of the turbine, the output 
can be raised to 53,000-55,000 kw. When all 
six units are installed, the additional output 
thus obtainable will be approximately the normal 
output of an additional unit. Тһе fact that the 
overload valves are hand-controlled simplifies 
the governor gear considerably and avoids the 
possibility of intermittent automatic opening of 


the valves. Moreover, since the direct intervention 
of the operator is involved, there is less risk of an 
unnecessary and uneconomic use of the overload 
capacity of the turbines. In normal running, 
steam is supplied to the stop valve at a pressure of 
375 Ib. per square inch (gauge), and at a temperature 
of 700 deg. Е., which corresponds to a superheat 
of 257 deg. F. During the winter months, the con- 
densing water temperature is only about 34 deg. F., 
and hence the turbines have been proportioned so 
as to make efficient use of a very high vacuum. 
During the first quarter of 1927, this vacuum 
averaged 29.2 in. of mercury. - Provision is also 
made for progressive feed heating, steam being 
withdrawn for this purpose at the fourteenth, seven- 
teenth. and nineteenth stages of the turbine, there 
being 21 stages in all. 
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The general arrangement of one of the units is 


illustrated in Figs. 87 to 89, from which it will be 
seen that the floor space occupied measures 61 ft. 
10$ in. by 22 ft. 8 in., so that at maximum rating 
about 35 kw. are generated per square foot of floor 
area. The positions of the stop valve, governor 
valve, and overload valve are also shown in these 
figures. The by-pass steam is withdrawn from the 


main supply through а 6-in. pipe, curved both in 


plan and elevation. The hand wheel controlling 
the valve on this by-pass pipe is located to the side 


of the turbine as shown. Both the main steam and 
the by-pass steam are led into the turbine casing 
at the bottom and along the central plane. Іп 
this way the risk of any unsymmetrical expansion 
of the casing by changes in the steam temperature 
is reduced. Moreover, with this arrangement of 
thesteam connections, the turbine can be opened 
up without disturbing the valves. 

From the longitudinal section, Fig. 96 on page 
605, it will be seen that the turbine is а single 
casing machine of the simple impulse type, having, 
as stated, in all 21 stages. At stage No. 1, the 


mean wheel diameter is 58 in., and the effective 


blade height 12 in. At the final stage, the corre- 
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sponding figures are 136 in. and 304 in., respec- 
tively. Hence. the tip speed at the last row is 
about 880 ft. per second. 


Xr. p. m. ; 
The value of k = (15) ( 100 ) is ађош 252.000, 


and with а vacuum of 29-2 in. and norma] pressure 
and temperature at the first stage, the effective 
thermodynamic head (corrected for reheat and 
supersaturation losses) is about 279 lb.-cent.-heat- 
units, 80 that the steam rate, were there no extrac- 
tion for feed heating, should be not greater than 
some 9 lb. per kilowatt-hour. Under these conditions 
the usual velocity of the steam as delivered from 
the last row of blading would be some 800 ft. per 
second, but this will, of course, be modified by the 
extraction of the steam for the feed heaters. The 
exhaust port, not all of which сап be regarded 85 
effective, measures 17 ft. 104 in. by 12 ft. 1} in., 
corresponding to a gross area of 210-6 sq. ft. 
Partial admission is used in the earlier stages of the 
turbine. 


The turbine rotor shaft is 20 ft. 14 in. long and 


has a maximum diameter of 28} in. In order to 
make sure of the soundness of the forging, а 5-2. 
hole was drilled through it from end to end, and 
both the material removed and the wall of the hole 
were carefully examined. The Detroit Compan) 


is believed to have been one of the first to adopt 


this practice, having done so on the Delray Хо. |, 


9,000 kw. sets іп 1910-12. Тһе bearing at the 
high-pressure end is 15 in. in diameter by 204 in. 
long, the corresponding figures at tbe o 
end being 20 in. and 29} in. respectively. Ж 
bushes are of cast-iron lined with white a a 
and have spherical seats, as indicated. The coup ші 
between the turbine and the generator shafts pu 
the standard claw type. Channels turned " ol 
ends of the sleeve are arranged to catch 2. 
draining from the ends of the adjacent pr si 
Holes connect these channels with each | qnd 
the coupling and to other parts requiring тей by 
tion. Through these holes the oil 18 deliv 
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a THE TRENTON CHANNEL POWER STATION, DETROIT, MICHIGAN, U.S.A. 


(For Description, see Page 603.) 
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blade and nozzle changes, the machines could be 
brought up to their present overload capacity at an 
efficiency only slightly less than that at which they 
work at present. 

The main generators are also by the General 
Electric Company. The first three, as stated, are 
rated at 62,500 kv.-a., at 80 per cent. power factor, 
at a speed of 1,200 r. p. m. and generate three-phase, 
60-cycle current at 12, 200 volts. The three more 
recent machines (two in service, and one in course 
of being installed) have been modified, but only, 
in accordance with the policy of the station, in 
a way which will make it possible ultimately to 
incorporate the improvement, if advisable, in the 
three older generators, while all the rotors are inter- 
changeable. In the new units, by means of much 
improved ventilation, mainly at the end turns of 
the armatures, it is possible to carry a higher field 
current with less heating of the coils. At the same 
time by adopting stator coils with an improved sys- 
tem of transposing the windings, group eddy current 
losses have been eliminated. Тһе new units by 
reason of these improvements, though of the same 
dimensions as the old, are rated at 75,000 Ку.-а. 
instead of 62,500. Although interchangeable as re- 
gards dimensions, the use of the earlier rotors in 
the later stators would limit the output. The indi- 
vidual coils are not intezchangeable as between the 
new and old types. 

The field current for the main generators is 
normally supplied by exciters coupled directly on 
the generator shafts. In the case of the first three 
units, the exciters are each of 250-kw. capacity, but 
in the later units, they are of 300 kw. capacity, 
to meet the increased capacity brought about by 
the improved ventilation of the main field wind- 
ings referred to above. In each case, the normal 
pressure of the field current is 250 volts. The 
exciters &re stabilised by the use of throttled 
pole pieces, and their field rheostats are designed 
во that, by the use of these rheostats alone, the 
excitation of the main generator can be varied to 
give a voltage range from 11,000 volts at its normal 
load to 12,400 volts at 62,500 kv.-a. with а power 
factor of 0:8. А 300-kw. motor-generator set, 
driven off the direct current house-service system, 
is installed for the supply of excitation current in 
the event of а breakdown of any of the direct- 
coupled exciters, the arrangements being such that 
the emergency generator can be connected to any 
of the main generator fields with the minimum loss 
of time. Аз in the case of the regular exciters, 
the current supplied by the emergency generator is 
regulated by the adjustment of the field rheostat of 
the latter. 

The generators are furnished with closed circuit 
air cooling, the provision being 120,000 cub. ft. of 
air per minute. This air is in each case circulated 
by & fan incorporated in the generator rotor, and is 
passed through coolers placed immediately below the 
generators, as indicated іп Fig. 87. The air coolers аге 
accommodated in sectional steel frames immediately 
underneath, each housing six cooler units. "These 
units are 15 ft. 8& in. overall by 3 ft. 74 in. wide 
and 183 in. high. Each is composed of two headers 
between which extend 108 tubes. Тһе tubes, 14 ft. 
long between tube sheets, are fitted with gills 
taking the form of a fine-pitched helix of thin 
plate. The tubes are supported at two inter- 
mediate points in their length. Of the two headers 
one is a return header with plain cover, the other 
being fitted with two 5-in. flanged connections for 
cooling water. The water used is part of the con- 
denser supply. The connections to the coolers of one 
unit may be seen in Fig. 101 on page 608, under the 
gallery оп the right. The discharge pipe is the large 
main in the foreground, this delivering the water 
to the overflow canal. The air coolers are fitted 
with emergency doors, and the generators, if need 
be, сап be ventilated by air drawn іп from 
the basement, and discharged back to this part 
of the building. These doors are hydraulically 
operated by levers on the main turbine floor. The 
temperature of the air entering and leaving the 
generator is recorded on а continuous chart. Any 
excessive rise in air temperature is notified by an 
electric alarm. Armature winding temperature 
leads are also brought out to an indicator board. 


(To be continued.) 


ENGINEERING TRAINING AND 
EDUCATION. 


Science Scholarship Examination, 1929.—The syl- 
labua of the Science Scholarship examination for 1929 
has just been issued by the Board of Education. The 
Board holds an annual examination for Royal Scholar. 
ships and Free Studentships, tenable at the Imperial 
College of Science and Technology, London. Тһе 
awards are confined to British subjects of either sex, 
who have not previously studied at the College or have 
not been students there for more than a year. The 
examination will be held towards the end of April, 
1929, and will last for about 10 days. Intending candi- 
dates must make their applications for admission to 
the examination on the prescribed form, copies of which 
шау be obtained from the Board, not later than 
January 15 next. The subjects of examination are 
divided into five main groups, namely, engineering, 
physics, chemistry, biology and geology. Candidates 
may not compete in more than one of these groups, 
and must state beforehand the group in which they 
elect to enter. Copies of the syllabus, which contains 
detailed particulars regarding the examination, may 
be obtained from H.M. Stationery Office, Adastral 
House, Kingsway, London, W.C.2, price 3d. net. 


BOOKS RECEIVED. 


United States Bureau of Standards. Circular No. 346. 
Light Metals and Alloys. Aluminium Magnesium. 
[Price 1 dol, 10.) Washington: Government Printing 
Office. 

An Approach to Winged Flight. By JouN D. BATTEN. 
Brighton: The Dolphin Press. [Price 58.) 

Ап Introduction to Ше Metallurgy of Iron and Steel. 
Ву H. M. Воугзтом. New York: John Wiley and 
Sons, Inc. London: Chapman and Hall, Limited. 
[Price 255. net.] 

A Comprehensive Treatise оп Inorganic апа Theoretical 
Chemistry. Vol. VIII. N,P. By J. W. MELLoR, D.Sc. 
London: Longmans, Green and Company, Limited. 
[Price 63s. net.] 

Permeazioni D'Acqua e Loro Effetti nei Murs di Ritenuta. 
By Oscar HorrMaAN. Milan: Ulrico Hoepli. [Price 
15 lire.] 

Highway Engineering. А Textbook for Students of Civil 
Engineering. By JOHN Н. Bateman. New York: 
John Wiley and Sons, Inc. London: Chapman and 
Hall, Limited. [Price 208. net.] 

Descriptive Account and Catalogue of the Home Office 
Industrial Museum and Exhibits, with Explanatory 
Notes. London: His Majesty's Stationery Office. 
[Price За. ба. net.] 

Mines Department. Safety in Mines Research Board. 
Paper No. 41. Wire Ropes for Mines: Some Notes 
Regarding their Manufacture and Use. London: 
His Majesty's Stationery Office [Price ls. net.] 

Wärmelehre und Warmewirtschaft in Einzeldarstellungen. 
Vol. VI. Energiespeicherung. By Ina. W. PAUER. 
Dresden and Leipzig: Theodor Steinkopff. [Price 
12 marks.] 

Die Aufbereitung von Kohle und Erzen. Vol. ТЇ. Edited 
by AvausT EUdEN LuvEHR. Leipzig: Arthur Felix. 
[Price 24 marks. ] 

United States Bureau of Standards. Hand book Series 
No. 3. National Electrical Safety Code. Fourth 
Edition. [Price 1 dol.] Scientific Papers No. 568. 
Methods, Formulas, and Tables for the Calculation of 
Antenna Capacity). By Е. У. Grover. [Price 
20 cents.) Хо. 570. Thermal Expansion of Alloys 
of te Stainless Iron Type. Ву P. HIDNERT and 
W. Т. Sweeney. [Price 10 cents.) Washington: 
Government Printing Office. 

L'Hélice et L'Avion de Demain. By Maurice BLAIN. 
Paris: Desforges, Girardot et Cie. 

Science for You. By J. С. CROWTHER. London: George 
Routledge and Sons, Limited. [Price 5s. net.] 

Automobil- Reparaturen. By О. WINKLER. Halle 
(Saale): Wilhelm Knapp. [Price 9.50 marks.] 

Copper іп Architecture. Issued by Copper and Brass 
Extended Uses Council. Birmingham: Offices of the 
Council. 

Shirley Institute Memoirs. Vol VI. 1997. Didsbury, 
Manchester: Shirley Institute. 

Piles et Accumulateura électriques. By Гостем JUMAN. 
Paris: Armand Colin. [Price 9 francs. | 

Government of India. Railway Department. Report 
by the Railway Board on Indian Ratlways for 1926.27. 
Vol. Тапа II. Calcutta : Government of India Central 
Publication Branch. 


INTERNATIONAL PEAT CONGRESS.—-The second con- 
gress of poet producers and users will be held at Laon 
(Aisne), France, from July 8 to 12 next. The congress, 
which is international in scope, comprises the reading 
and discussion of papers, and an exhibition of plant 
used in connection with the extraction, treatment, and 
utilisation of peat. The proceedings will be divided 
into four main sections, namely, the scientific study of 
peat and peat bogs; the prospecting and working of 
peat bogs; the extraction, treatment, and utilisation 
of peat; and the economie organisation of the at 
industries. Written contributions and requests from 
persons intending to participate in the exhibition, should 
be sent in, before June 1, next. to the Secretary, Congrés 
International de la Tourbe, Office National des Сопђив. 
tibles Liquides, 85, Boulevard du Montparnasse, Paris 
(6e), from whom full particulars may be obtained. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—lronmaaters have little 
Cleveland pig iron to offer for sale in the open market. 
Output is going into prompt consumption, and, to meet 
delivery demands, the now very low stocks have still to 
be drawn upon. While existing conditions do not en- 
courage makers to rekindle idle plant, little expansion 
of demand is needed to necessitate increased output. 
Continuation of steady home trade and further sales 
to Scotland appear probable, and some hope is enter- 
tained of early expansion of overseas business which for 
long has been on в very disappointing scale. The bulk of 
the make is still going into direct consumption at iron. 
masters’ own foundries and steelworks. Fixed prices are 
very firm. No. 1 grade of iron is 68s. 6d., No. 3 g.m.b. 
66s. No. 4 foundry, 653. ; and No. 4 forge, 644. 64. 


Hematite.—While conditions in the East Coast hema- 
tite branch still leave very much to be desired, it is 
gratifying апа encouraging to learn of alight movement 
in the right direction. А firmer feeling is distinctly 
noticeable though output continues excessive, and 
producers &re hampered by considerable stocks. In- 
quiries are improving and further home and continental 
sales have been put through. Prices realised are well 
below cost of output, but the tendency is upward, and 
one or two contracte are atated to have been secured on 
terms slightly above recognised market rates, which 
remain on the unremunerative level of 70s. for mixed 
numbers. 

Foreign Ore.—Transactions in foreign ore are very few, 
but, in view of threatened shortage, values are stiff. 
Best rubio is 224. ба. o.i.f. Tees. News from Sweden 
is to the effect that there is no movement there towards 
resumption of negotiations to terminate the strike of 
Swedish ore miners. 


Blast. furnace Coke.—Durham blast-furnace coke con- 
tinues in ample supply and local users are buying only 
sparingly, but the improved export demand for coke 
tends to stiffen prices. Good average furnace qualities 
are in the neighbourhood of 17s. 6d., delivered here. 


Manufactured Iron and Steel. While nearly all descrip- 
tions of manufactured iron and steel are slow of sale, 
producers are not at all disposed to make price conces- 
sions, апа their attitude is strengthened by the rise in 
values of foreign commodities. Common iron bars are 
101. 58.; best bars, 101. 15а. ; best best bars, 11. ба. ; 
iron rivets, 111. 5s. ; packing (parallel), 71. 108. ; packing 
(tapered), 101. ; steel billets (soft), 61. 15s. ; steel billets 
(medium), 71. 28. 6d. ; steel billets (hard), 71. 122. 6d. ; 
steel rivets, 1П.; steel ship plates, 8]. 7s. 6d.; steel 
angles, 71. 178. 6d.; steel joists, ТІ. 178. 6d.; heavy 
steel rails, 81. 108. ; and galvanised corrugated sheets, 131. 


INSTITUTION OF NAVAL ARCHITECTS.—À handsome 
silver-gilt centre piece was prend by the Institution, 
on May 15, to Sir Charles Ellis, who is retiring from the 
post of honorary treasurer, as a mark of the gratitude 
and esteem of the members. 


CONFIDENTIAL REPORTS ON Мотов EXHIBITIONS. 
Two memoranda, one relative to the exhibition of motor 
cars and motor cycles at the Fair held at Rabat, French 
Morocco, from April 1 to 15, and the other relative to the 
fifth motor exhibition which was held at Geneva from 
March 16 to 25, have been prepared by the Department 
of Overseas Trade, 35, Old Queen-street, London, 8.W.1, 
from information furnished by His Majesty's Consul 
General at Rabat, and the British Legation at Berne, 
respectively. The reporte have been issued to firms whose 
names are entered on the Department's special register. 
United Kingdom firms desirous of receiving copies of 
these reporte, together with particulars of the special 
register service, should communicate with the Depert- 
ment at the above address. 


Сохтваств.—Меввга. Electric Furnace Company, 
Limited, 17, Victoria-street, London, S. W. I. have 
received an order from France to supply ап Ajax- 
Northrup high-frequency furnace for melting one ton of 
steel an hour. The plant will be of 650-kw. capacity, 
which is stated to be four times larger than that of an 
installation of that type yet constructed. Other con- 
tracta include several Ajax-Wyatt furnaces for brass 
melting, for France, Ajax-Northrup furnaces for Birming- 
ham, Sheffield, London, and Braintree, a double-tunnel 
continuous electric furnace, over 100 ft. in length, for 
the heating of ceramic goods, and ten electrically-heated 
core ovens for British and Colonial Government depart- 
ments. —Messrs. The General Electric Company. Limi 
Magnet House, Kingsway, W.C.2, have received an n 
from the London United Tramways for 102 motors of 5 
h.p.—Messrs. The Parsons Marine Steam Turbine Com- 
pany, Limited, who have received an order from the 
Admiralty for one of the eight destroyers comprising | i 
1927-28 programme, have given the order for the hu 
and the boilers to Messrs. John I. Thornycroft ү 
Company, Limited, Thornycroft House, London, BE 
Amongst recent contracta secured by Messrs. Under | 
Stoker Company. Limited, Africa House, Крета). 
W.C.2, аге the following :—Class L stokers for five boilers 
for the Hull Corporation ; Class L stokers, arch and L 
handling plant for the Brighton 5 Class 4 
stokers and arches for Messrs. The Firestone Tyre an 
Rubber Company (1922), Limited; Class L stokers, a 
heaters and arches for the Watford Corporation ; 
ash conveying plant for 42 boilers at the Lote 
Station of the London Electric Railway. 
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NOTES FROM SOUTH YORKSHIRE. | NOTICES OF MEETINGS. 


SHEFFIELD, Wednesday. 


Iron and Steel. ~The trend of events in the local steel 
and engineering trades is somewhat. difficult to gauge. 
The optimistic tone that was manifest a few weeks ago 
is not endorsed во far as present conditions are con- 
cerned. Nome sections are making headway, but in the 
main the amount of business in circulation is very limited. 
Consequently, the prospects of ап early improvement 
have to some extent been jeopardised. Steel production 
is maintained at about its recent level. but with railway 
departments and the shipbuilding sections experiencing 
great difliculty in securing sufficient work to Кеер ex- 
tended plants operating at recent capacity, the future 
of the steel-making furnaces cannot be considered rosy. 
Relief, however, ін forthcoming from the machinery- 
making trades, where а sustained demand is in evidence. 
A considerable amount of business continues to be done 
in electrical apparatus, Sheffield hopes to benefit in 
connection with big irrigation schemes abroad. The 
output of special high-quality steels, in which Sheffield 
excels, is steadily rising. French users of automobile 
steel are again good customers, while the Midlands are 
calling upon this area for heavy supplies. The increased 
malleable-iron trade there has been no change in tho | use of stainless steel and rustless iron is expected to result 
state of affairs since last report. Makers are experi-| іп this year's output reaching record dimensions. The 
encing difficulty in getting а sufficiency of specifica. | tool trades are gradually rehabilitating themselves, 
tions in order to keep their plant running, and competi- | though the call for saws and plantation tools is far from 
tion for fresh business is as keen as ever. The steel re- | Satisfactory. Garden and farm implements are active 
rolling departments are also rather quiet. Prices аге | lines, and are likely to continue во for some time to come. 
unchanged and аге as follow :—“ Crown bars, 101. ба. | The light foundries are doing good business with builders 
per ton for home delivery and 9/. 15s. per ton for ex.|!n castings, stove grates, and other ironwork. 
port; and re-rolled steel bars, 7/. 15s. per ton for home| South Yorkshire Coal Trade.—In most classes of fuels 
delivery, and 71. per ton for export. only a moderate amount of business is being done. The 

Scottish Pig-Iron Trade.—A dull tone continues to general position, though not without hopeful signs, is 
characterise the pig-iron trade of Scotland, and the much the same as compared with that of а month ago. 
output from the small number of furnaces now in blast | Prices generally are steady. Effort to stimulate a forward 
seems ample to meet all calls at the present time. buying movement has, во far, met with little reward. 
Although prices continue firm, there has п no move | Export business is still limited. Industrial fuel shows 
on the part of consumers to order more than their daily | 8108 of revival, but the demand is well below normal. 
needs, and forward contracts are not very numerous. | Housecoal trade continues to shrink. Summer-time 
With the steel works quiet, the demand for hematite | requirements are the order of the day. Foundry and 
is poor and foundry iron is moving slowly. Prices аге | furnace coke are steady on both home and foreign 
steady and are aa follow :—Hematite, 74s. per ton, account. Gas coke remains firm. Quotations: Best 
delivered at the steel works; foundry iron No. 1, 758. hand picked branch, 278. 64. to 298. 6d.; Derbyshire 
to 76s. per ton, and No. 3, 708. to 714. per ton, both on best brights, 20s. 6d. to 214. 6d.; best house, 195. to 
trucks at makers' yards. 20s. 6d.; screened house, 169. to 178. 6d.; screened 

| | р ; nuts, 158. to 16s. ; Yorkshire hards, 152. to 164. ; Derby- 

Scottish Pig Iron Shipments.—The shipment of | shire hards, 15s. to 16s. ; rough slacks, 8s. 6d. to 9s. ба. ; 
Scottish pig iron from Glasgow Harbour for the week nutty slacks, бл. to 75. : smalle, 38, to 4«. ба. 
ending Saturday last, May 12, amounted to 482 tons. 
Of that total 380 tons went overseas and 102 tons coast- 
а For the corresponding week of last year the] Рквзомлг.—Мевагв. Thos. W. Ward, Limited, Albion 

gures were 795 tons overseas and 32 tons coastwise,| Works, Savile-street, Sheffield, have acquired, for dis- 
making а total shipment of 827 tons. mantling purposes, the extensive works of Messrs. Ashbury 


Shipbuildina.—M . Ail ; За: „| Railway Carnage and Iron Company, Limited, Openshaw, 

Hs of oon end AUT 5 © тарау, Manchester.—Owing to the growing demand for the 
from Messrs. Frank C. Strick and Company, Limited, Westinghouse system of vacuum servo-braking for 
London, for a single-acrew passenger and cargo steamer | motor cars. the Westinghouse Brake and Saxby Signal 
for the Compagnie Francaise des Phosphates de l'Océanie, Company, Limited, have concluded an agreement with 
of Paris, for service in the tropics. The hull will be | Messrs. Car Mart, Limited, of Park-lane, W. I. and 
laid down in the builders’ Ayr yard, and the propelling | 297, Euston-road, N.W.1, to act as their fitting agents 
machinery will be supplied from their Troon workshops. | for London and neighbouring counties. Messrs. Car 
—The Prince Line (one of the associated Furness, Withy | Mart, Limited, have opened a new service station at 
companies) have placed an order with the Blythswood | 2368, Lancaster-road, W.1. 
Ship uilding Company, Limited, Scotstoun, Glasgow, 
for two twin-screw motorships similar in general hull 
design and dimensions to those recently built at Scote- 
toun for the same owners. These vessels will be about 
440 ft. in length, of 6,740 tons gross, 15,000 tons dead- 
weight, and with a speed of 144 knots. They will 
have Doxford, opposed-piston engines of 5,600 b.h.p., 
made by Measrs. Richardsons, Westgarth and Com- 
any, Limited, West Hartlepool. They are intended 
or service between New York and South America. 
The same builders recently secured an order for a vessel 
of 3,000 tons for Uranian Tankers, Limited. ‘This 
vessel is to be propelled by a new type of internal- 
combustion engine made by Messrs. Richardsons, West- 
garth and Company, Limited, West Hartlepool, and the 
machinery will be single-screw and of the two-stroke. 
double-acting, airless injection, heavy-oil type. The 
engine will have three cylinders, developing a normal 
total of 1,200 b.h.p., or а maximum of 1,425 at 105 
r. p. m. 


NOTES FROM THE NORTH. 


GLASdOw, Wednesday. 


Scottish Steel Trade. —A scarcity of specifications 
still prevails in the Scottish steel trade, and buyers 
seem most unwilling to commit themselves forward. 
Those makers who have enough work booked to keep 
their plant running steadily at present are indeed for- 
tunate, because some others cannot see more than a 
few days ahead. The demand írom the shipyards 
shows no sign of improving, and the general engineer- 
ing trade is also very quiet generally. Inquiries all round 
are of little moment. The stiffening up of Continental 
prices has not made much change in the local position 
yet, but, if continued, the home trade ought to reap some 
benefit before long. The makers of black sheets аге 
moving along fairly well, although the current demand 
is not equal to production. Тһе lighter and galvanised 
sorts are in better request than the heavier gauges. 
Prices have varied little, and аге as follow :— Boiler 
plates, 107. 108. per ton; ship plates, 8/. 24. 64. per 
ton; sections, 71. 178. 6d. per ton; sheets, $ in., 8l. 124. 64. 
per ton; and galvanised corrugated sheets, 24 b.g., 
131. per ton, all delivered Glasgow stations. 


Malleable Iron Trade.—In the West of Scotland 


Mining INSTITUTE оғ ScoTLAND.—Saturday, May 19, 
3 p.m., Royal Technical College, George-street, Glasgow, 
Joint Meeting with National Association of Colliery 
Managers (Scottish Branch) and Association of Mining 
Electrical Engineers (West of Scotland Branch). Elec- 
tric Mine Lamps and Better Mine Lighting," by Mr. W. 
Maurice. Design and Maintenance of Flame-Proof 
Enclosures, with Special Reference to Coal Face Machin- 
ery," by Mr. J. A. B. Horsley. 


RovAL Society ОР Arts.—Tuesday, May 22, 4.30 
p.m., John.street, Adelphi, W.C.2. “Тһе Gambia 
Colony and Protectorate,” by Captain Sir C. Armitage. 


INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS. 
-~East Midland District Thursday, Мау 24, 11.15 a.m. 
Council Offices, Station-road, Hinckley. Visit to Sewage 
Disposal Works and Croft Granite Company's Works, 
Croft. ''Growing Pains," by Mr. J. S. Featherstone. 
Building Estate Developments by а Local Authority," 
by Mr. Н. Schofield. 


RovaL IwsTITUTION.—Friday, May 25, 9 p.m. 
Albemarle-street, W. I. Engine Knock and Related 


Problems," by Мг, А. C. Egerton. 


NOTES FROM THE SOUTH-WEST. 
CARDrrr. Wednesday. 


The Coal Trade.—For the past six weeks the scheme 
of the South Wales Coal Marketing Association to 
stabilise selling prices of Welsh steam coal has been in 
virtual operation. Colliery salesmen have met and 
agreed on minima prices for the different classes of coal 
on а voluntary basis. СоШепев have now been circu- 
larised asking them to agree to the scheme being operated 
in its original form. "This means that their consent is 
requested to & levy on output, with compensation to 
collieries rendered idle by loss of business occasioned 
by their inability to secure minimum prices, and penalties 
for undertakings which sell at less than the minimum. 
In the original scheme it was suggested that the levy 
on production should be 3d. per ton, and that the penalty 
for selling below the minimum should be 2s. per ton. 
It is hoped to put the full scheme into operation on 
July 2. In the meantime, there is а feeling that the 
time has arrived when the voluntary minimum prices 
should be revised, and it is believed that the executive 
committee will, at its meeting on Friday, decide to either 
raise the minimum all round by 3d. per ton, or else 
increase the minimum for certain classes, possibly best 
and second Admiralty large, Black Vein апа Eastern 
Valley large and best steam smalls, which at present 
are relatively the strongest sections of the market. In 
the meantime, collieries are suffering from a shortage of 
ready tonnage, which is causing them difficulty in 
securing an adequate supply of empty wagons at the 
pits. Individual concerns are comfortably placed іп 
regard to orders and tonnage, but the majority want 
business, but, even so, are firmly adhering to quoted 
prices, preferring to take the risk of stoppages rather 
than break the minimum. The tonnage scarcity is, 
however, reflected in the volume of shipments for the 
past week, which amounted to only 404,360 tons, or 
6,000 tons less than in the preceding six days, despite 
the fact that exports to France were raised by 16,000 tons 
to 124,330 tons, probably as а result of the strike of 
Rhine bargemen stimulating the demand from that 
direction. That the stabilisation scheme of the coal- 
owners has not been without some influence is testified 
by the fact that the average f.o.b. price, realised for coal 
shipped from South Wales in April, was raised by 44d. 
per ton to 174. 644., which represents the first advance 
in monthly average prices since October. 


Iron and Steel.—The strike of tinplate workers at the 
Gorseinon works of the Gravesend Company continues. 
Conditions in the tinplate industry are, however, mofe 
active, and there is a growing scarcity of heavy sorap. 
Exports in the past week totalled 26,488 tons, compared 
with 18,157 tons in the previous week. Shipmente of 
tinplates and terne-plates were raised from 7,404 tons 
to 12,147 tons, and of other iron and steel goods from 
3,768 tons to 9,596 tons, but those of black plates and 
sheets were lowered from 3,107 tons to 3,101 tons, and 
of galvanised sheets from 3,879 tons to 1,645 tons. 


ТМРОЕТВ or Мотов VEHICLES INTO NEW ZEALAND.— 
A confidential report on the importa of motor vehicles 
into New Zealand, during 1927, has been prepared by 
the Department of Overseas Trade, from information 
furnished by the officer in charge of His Majesty's Trade 
Commissioner’s office at Wellington, and issued to 
firms whose names are on ite special register. United 
Kingdom firma desirous of receiving a copy of this report 
should communicate with the Department of Overseas 
Trade, 35, Old Queen-street, London, S. W. I. The 
Department haa also received sales charts, issued by the 
New Zealand Trade Association, Inc., which show 
the number of motor cars and commercial vehicles, by 
makes, registered in New Zealand during the months of 
November and December, 1927, апа Junuary, 1928. 
These sales charts, which show the registrations by makes 
in the various districts of the North and South Islands 
will be forwarded on loan, in order of application, to 
interested British firms. 


THE Клплулү YEAR Book, 1928.—Aptly described as 
the Whitaker of the railway world, the thirty-first 
annual edition of The Railway Year Book recently made 
its appearance. Ав 18 well known, the book contains 
historical data and statistical information regarding the 
railways of the United Kingdom and Ireland, and more 
condensed particulars concerning the railways of India, 
Africa, Australasia, Canada, and Central and South 
America. The information has, it is stated, been brought 
down to the end of 1927, and covers all changes and deve- 
lopments introduced during that vear. We are glad to 
note that a new map of the African railway systems has 
been included ; this map. which has been neatly drawn 
and clearly printed, indicates the great railway develop- 
ment which has been taking place during recent years in 
that continent, and also shows the lake and river steamer 
routes run in conjunction with the railways. Taken 
generally, the book contains а wealth of data upon all 
manner of subjects connected with railway working aud 
operation. Not the least interesting feature of the volume 
is the series of 20 large folding maps which appear at 
intervals in the text. Тһе year book concludes with а 
useful railway “ Who's who," which occupies nearly 60 
pages. Тһе book, which is priced at 58. net, 18 published 
by The Hailway Publishing Company, Limited, 33, 
Tothill-street, London, S. W. I. 


University COLLEGE, LONDON. —The annual report 
of the College Committee of University of London, 
University College, Gower-street, London, W.C.1, which 
report constitutes а record of the work of the College for 
the year ending February, 1928, has just been issued. 
The number of students on the books, during the year 
under review, was 3,218. Тһе income, from all sources, 
of the Establishment Account amounted to 189,27. ; 
on the expenditure side, the salaries of the teaching and 
research staff, including superannuation charges, totalled 
102,088. Adding to these the cost of the libraries and 
museums and the maintenance of laboratories and depart- 
mental charges, the total cost was 128,200/. The fund, 
started in connection with the celebration of the centenary 
of the College. had two main objecta: to provide, on the 
one hand, about 200,0007. for the completion of buildings 
and the improvement. of equipment, and, on the other 
hand, about 300.000/. for endowment. At the time of the 
printing of the Report, the centenary fund amounted to 
173,4401. ; since that date the total has risen to 204,3821. 
The Centenary Fund Committee, of which H.R.H. Prince 
Arthur of Connaught is president, is anxious to raise the 
remainder of the sum of 500,0001. as speedily as possible, 
in order to meet the urgent needs of the College, both for 
more space and for more adequate income for salaries 
and maintenance. 


Ове or ELECTRICITY IN AGRICULTURE, Russla.— 
The benefits resulting from the application of electricity 
to agriculture, as a means of both stimulating the pro- 
duction and relieving the farmer of a large proportion 
of laborious work, are being taken more and more 
advantage of in countries abroad. А recent issue of the 
Bank for Russian Trade Review states that the Central 
Electrical Department of the Soviet Union is actively 
engaged in developments of the kind in that country. 
During the year 1926-27 eighteen electric stations, out 
of an estimated total of twenty-one planned, were 
constructed in various villages, at a cost of about 
44 million roubles, which, taking the rate of exchange 
as 9-46, is equivalent to about 480,0007. ; seven of these 
stations were hydro-electric plants with an output of 
3,200 kw. The cost of the construction was borne 
partly by the Budget, from which the sum of 3 million 
roubles, or about 317,000/., was taken, while the remain- 
der was raised locally. The plans for 1927-28 include 
the erection of 127 stations, at a cost of 224 million 
roubles, which are to have a total output capacity of 
20,000 kw., most of which will be distributed to small 
enterprises engaged in the working up of agricultural 
produce, 


ЕМСІМЕЕКІКС. 
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THE TRENTON CHANNEL STATION, DETROIT, MICHIGAN, U.S.A. 
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TEMPERATURE FLUCTUATIONS IN | 
THE GROUND. | 


OBSERVATIONS of the daily temperature fluctuations 
in the atmosphere and in the ground have been taken 
at Bartlesville, Oklahoma, on behalf of the State of 
Oklahoma and the U.S. Bureau of Mines, according to | 
Investigation Report, Serial 2857, by E. L. Rawlins | 
and T. W. Johnson, for a period of twelve months, 
in order to arrive at some conclusion as to the econo- | 
mic depth at which pipe lines for natural gas should 
be buried. Measurements were made by means of 
recording mercury-bulb thermometers, exposed in 
louvre huts, or buried in the ground, and in direct 
contact with the earth, at depths of 1 ft., 2 ft., 3 ft., 
and 4 ft. Maximum and minimum records were 
obtained. The daily atmospheric fluctuations averaged 
20 deg. F., but reached 40 deg. in some instances. 
The maximum and minimum temperatures recorded 
during the year happened to ђе 100 deg. and 0 deg. F., 
and the fluctuations were sometimes very rapid ; on 
September 23, 1926, the thermometer rose to 95 deg., 
but on the following day reached only 48 deg. 
These rapid fluctuations were very greatly reduced 
underground, even at a depth of 1 ft. ; there, the daily 
variation never exceeded 3 deg. or 4 deg., and the 
maximum variation in the course of the year amounted 
only to 52 deg. At a depth of 2 ft., the latter figure 
was 40 deg., and, at depths of 3 ft. and 4 ft., to 
34 deg. and 22 deg., while the daily fluctuations 
hardly exceeded 1 deg. Тһе average temperatures at 
the four depths of 1 ft., 2 ft., 3 ft., and 4 ft., for the 
fortnight May 12 to May 26, were 60 deg., 62 deg., 
65 deg., and 66 deg., respectively. and the minimum 
temperature to which а pipe was likely to be exposed 
in the course of а year at those depths was 36 deg., 
39 deg., 48 deg., and 54 deg. The observations con- 
firm the opinion that deep burying of the pipes is 
not necessary. Ав Ше expense of deep trenching is 
heavy, it does not appear advisable to lay the pipes 
at depths much greater than 1 ft., as had formerly 
been thought to be necessary. Тһе present investiga- 
tions extend the work previously done, to which we 
have referred on other occasions. Further observations 
are, howcver, desirable, especially on the influence of 
long-continued hard frost. There was no such frost 
in the year in question, June, 1926, to June, 1927, 
although frosty spells are not exceptional in the locality. | 


(For Description, see Page 603.) 
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ENGINEERING. 


Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLB ADDRBSS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 

TELEGRAPHIO | “ ENGINEERING," WESTRAND, 

ADDRESS LONDON. 
TELEPHONE NUMBERS —3663 and 8598 GERRARD. 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


" ENGINEERING" may be ordered from any 
newsagent in town and ош and at railway book- 
stalls, or it can be supplied by the Publisher, post 
free, at the following rates, for twelve months, payable 


in &dvance :— 


For the United Kingdom ........................ £3 5 0 
For Canada | 
Thin paper copies ........................ 52 18 6 
Thick paper copies. .. . .. .. . . £3 3 0 
For all other places a broad 
Thin paper copies ........................ £3 3 0 
Thick paper copies........................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent's name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The c for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 128. рег 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained, 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 


guaranteed. 
TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not 
later than First Post on Thursday. In con- 
sequence of the necessity of going to press 
early with a portion of the edition, alterations 
for standing advertisements should be received 
10 days previous to the day of publication. 


АП accounts are payable to ENGINEERING," Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch." Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


AGENTS FOR “ ENGINEERING.” 


AUSTRALIA: Gordon and Gotch. Limited, Melbourne: Зудпеу ; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
N.S.W. T. Willmett and Company, Townsville. North 
Queensland. W. С. Rigby. Adelaide, South Australia. 
Melville and Mullen, Melbourne, Victoria. 

BELGIUM, Brussels: E. Е. За сћен, 86. Rue du Tabelllon. 

CANADA, Toronto, 2, Ont.: Win. Dawson Subscription Service, 
Limited, 91-93, Queen-street, East. 

EDINBURGH: John Menzies and Company, Limited. Rose-street. 

FRANCE, Paris: Ricour, Chevillet et. Cie, 22, Rue de ln Banque, 
For advertisements, Office de Publications Connuerciales, 
167, Rue Montmartre, Paris (Зе). 

GERMANY: Hermann Н. Fromm, Liitzowstraase, 84, Berlin. 

35. 


GLASGOW : William Love, 221. Argvle-street. John Menzies and 
Company, Limited, West Nile-street. ; 

INDIA, Calcutta: Thacker, Spink and Company. 

Bombay: Thacker and Company, Limited. 

ITALY : U. Hoepli. Milan. Anonima Libraria Italiana, Torino, 
and any post office. 

JAPAN, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL: Mrs. Taylor, Landing Stages. 

MANCHESTER: John Heywood, Limited, 143, Deansgate. 

New ZEALAND: Gordon and Gotch, Limited, Wellington, 
Auckland and Christchurch. 

Norway, Oslo: Cammermeyer's Boghandel, Carl Johans Gade, 
4t and 43. 

RoTTERDAM : Н.А. Kramer and Son, Limited. 

SOUTH AFRICA: Central News Agency, Limited. Head Ойке- | 
Johannesburg: and Pretoria, Cape Town, Port Elizabeth, 
Bloemifontein. Durban аға various branches and ћоок- 
stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29. Long-street. Capetown. 

T sMANIA : Gordon and Соғ. Limited. Launceston, Hobart. 

UNITED STATES: For subseriptions, New York: John Wiley 
and = Sons, 440, Fourth-avenue. For advertisements, 
J. 5. Allan, 30, Church-street, New York. 


ENGINEERING. 


CONTENTS. 
PAGE 


Extension of the Royal Edward Dock at Avon- 
mouth (Llus): ымдарын 8 591 
The Accuracy of Large Hob-cut Helical Gears 
(LIBUS) ouai aote ылары ады ы а?а ИКРЕ 598 
Тһе Iron and Steel Institute ................................... 
Literature. Die Physik, 1914-1926. Тһе Acti- 


609 


It would not be easy to imagine a more unsatis- 
factory reason for an important commission recom- 
mending a већете which, in their opinion, was not 
the best. The instance once again illustrates the 
disadvantage of lay committees dealing with 
technical matters. Аз usual, extraneous con- 
siderations were allowed to influence a decision 
which should have been made wholly in terms of the 


vated Sludge Process 602 : 
The Trenton Channel Station of the Detroit Edison essential] factors of the problem being dealt with. 
Company (Шив.) пинин 603 | Тһе Royal Commission оп Cross-River Traffic were 
Engineering Training and Education ... 606 | certainly asked to report as soon as possible, but 
d Received nis а 8 5 40655 606 | they were not asked to suggest a second-best scheme 

Votes from Cleveland and the Northern Counties 606 | which could be carried out more quickly than the 
Notes from the North . 607 | best. · ТЕ . : 

: | urgency is the essence of Ше problem and 
Notes from South Yorkshire .................................... 607 | . : А 
Notices of Meetings 607 | 18 to take precedence of other considerations, 
Notes from the South- West. 607|there are firms in the country that would be 
Temperature Fluctuations in the Ground 608| prepared to build a plate or lattice-girder bridge 
Charing Cross Bridge . . . . . . 609 | across the Thames in the neighbourhood of Charing 
Belgium and Her Economic Problems .................... 610 | Cross in a couple of years. The idea that ‘‘ urgency 
NE са Industry Conference. . . к was the essence of the problem " was imported 
4 » e aa и ен ааа into the question by the Roval Commission them- 
The Late Sir George Buckham (with Portrait) ........ 612 А я —- 

The Chemical Properties of Crystals .. . . . 613 selves Simply ав a result of uninstructed newspaper 
and Parliamentary talk. 


Letters to the Editor.—Measuring Moments of Inertia 
of Heavy Rotors. Public Appointments and 


Not content with fathering a second-best scheme, 
Lord Lee now permits himself to be sarcastic at the 


Travelling Expenses .................................. 614 
The Royal Tweed Bridge, Berwick (/llus.) ............ 615|expense of the engineers who have compiled the 
Labour Notes. ани 616 | Ministry of Transport Report. Не refers to their 
The Society of Glass Technology ............................ 616 58 eighteen months of leisurely cogitation,” and in 


Chromium Steel Rails . 617 
The Causes of Failure of Wrought-Iron Chain and 
Сабе (изаа ао 
The Microscopic Examination of some Electrical 
Insulating Materials (Шив) —................................ 


Heat-Resisting Steels 622 


Measuring-Tape Testing at the Bureau of Standards 623 
Sodium-Peroxide Bomb Calorimeter (Ши8.) ........ 623 

623 
ENGINEERING Patent Record (Ill us.) .. . 624 


Four One-Page Plates and One Two-Page Plate.— 
BAND CONVEYOR INSTALLATION, ROYAL 
EDWARD DOCK EXTENSION, AVON- 
MOUTH ; MECHANICAL EQUIPMENT OF 
TRANSIT AND STORAGE GRANARIES, 
ROYAL EDWARD DOCK EXTENSION, 
AVON MOUTH. THE TRENTON CHANNEL 
POWER STATION, DETROIT, MICHIGAN, 


Catalogues. ИК ИРЕКЛЕ 


U.S.A. 


es ст c — — — —— —— 


ENGINEERING 


FRIDAY, MAY 18, 1928. 


CHARING CROSS BRIDGE. 


IN many quarters it has become the fashion to 


quoting the phrase from the report that there are 
“по insuperable engineering problems involved“ 
in carrying out the Royal Commission's recom- 
mendation of a two-storey bridge, appears to 
imagine that this body had worked out a practicable 
scheme which could have been put in hand imme- 
diately the commission had reported. The north 
end of the proposed bridge would have to stand over 
ground which is occupied by the Metropolitan 
District Railway Station, below which lie two 
tube stations with their connecting tubes both 
under the пусг and on the land side, one of which 
runs the full length of Villiers-street above which the 
proposed new Charing Cross station and the bridge 
approach would be. Тһе construction of heavy 
engineering works on a site of this kind, without 
endangering existing works, is no doubt a simple 
matter for a Royal Commission. All that it is 
presumably necessary to do is to rule a few red- 
ink lines on an existing map. The engineers 
who have been investigating thc matter, and 
have reported that the Royal Commission's scheme 
is practicable, have however, been concerned 
with something other than amorphous generalities. 
They have carried out a close and detailed investiga- 
tion of the engineering features and possibilities 
of the scheme and are clearly prepared to explain 
in detail how the Royal Commission's scheme could 


Bridge and the building of Charing Cross Bridge. 


assert that time is being seriouslv wasted in coming 
to a decision about the reconstruction of Waterloo 


be carried out, if it were decided to adopt it. In 
view of the fact that thev have prepared detailed 
drawings and got out quantities, not only for the 
difficult foundation work of the north end of the 
bridge, but for the whole scheme, their “ eighteen 
months of leisurely cogitation " must have involved 
close and continuous application. They may, т fact, 


The present rate of increase of street traffic in 
London certainly makes 1% desirable that unneces- 
sarv delay should not be allowed to occur, but it 
would be difficult to think of апу other question 
on which a hasty and ill-considered decision would be 


less undesirable, and it is wise in every way that 


work of such importance, both practically and 
wsthetically. should be discussed from every pos- 
sible angle before irrevocable decisions are made. 
No better illustration of the unwisdom of haste in 
the matter could be furnished than has been given 
bv Lord Lee of Fareham in connection with the 
Ministry of Transport Report on the Proposed 
Bridge at Charing Cross,* which has been prepared 
by Messrs. Mott, Hay and Anderson and Sir George 
Humphrevs. One of the main features of this report 
is a recommendation, or rather suggestion, that in 
connection with the scheme the Charing Cross 
railway station of the Southern Railway should be 
removed and a new station erected in its stead on 
the south side of the river. allowing a more satis- 
factorv station to be built and eliminating the 
necessit v for a two-storev bridge such as was recom- 
mended bv the Коуа! Commission on Cross- River 
Traffic in London. In a letter іп The Times of 
May 12, Lord Lee states that this solution is the one 
which the Royal Commission, over which he presided, 
" very much preferred," and that thev put forward 
their, evidently admittedly, less satisfactory scheme 


because “urgency was the essence of the problem." 


“Н.М. Stationery Office, 1928. [Price 6d. net.] 


be congratulated on the very short time they have 
taken in the preparation of their important report. 

The Royal Commission scheme, in broad lines, 
proposed a double-deck bridge with six railway 
tracks on to lower level and a 60-ft. roadway with 
two 15-ft. footways above. This was to be built 
alongside, and down-stream of, the present railway 
bridge. At the same time, a new station was to he 
built alongside the present station on a site which 
is now covered by Villiers-street and Из buildings. 
The approach to the new bridge would pass over 
this new station and, crossing the Strand by a 
viaduct, would pass behind St. Martin’s Church and 
reach ground level in the vicinity of the Cavell 
statue. The bridge approach, on the south side of 
the river, would pass by Waterloo station at plat- 
form level and opposite the main entrance, The 
approach would make connection with two new 
75-ft. inclined roadways, or viaducts, leading to 
Blackfriars-road and Westminster Bridge- road. 

In its descent from St. Martin’s-place to the 
bridge, the approach on the north side would have 
a gradient of 1 in 50. This gradient it is proposed 
to carry to a point on the bridge situated at about 
a third of its length across the river. The railway on 
the lower deck would, however, be level throughout. 
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for the actual details of its construction, but also 
for its mere mass and height in reference to its 
position on the river. If it were replaced by а 
necessarily heavier looking structure 10 ft. higher, 
it is hardly likely that the effect would be generally 
satisfactory. For this reason alone the recommen- 
dation of а road bridge only should, and probably 
will, receive general support. 

Clearly the vital consideration on which the new 
proposal turns is that of the removal of Charing 
Cross terminus to the other side of the river. This 
has many times been suggested and naturally must 
have been considered by the Royal Commission. 
Apparently, however, this Commission thought the 
Southern Railway might raise difficulties, and во 
failed to recommend what they considered was the 
best scheme. This, none the less, did not prevent 
them from putting forward а scheme which did not 
comply with the reasonable requirements of the 
Railway Company." Тһе engineers who prepared 
the Ministry of Transport Report had the assistance 
of the late Chief Engineer of the Southern Railway 
Company, Mr. А. W. Szlumper, but this fact is not 
to be taken to imply that the railway company 
are in favour of the transference of the terminus 
to the south side of the river. Mr. Slzumper did 
not feel himself in а position to discuss the principle 
of the question on their behalf. In the past, 
proposals have been put forward to extend Charing 
Cross Station laterally, and powers for such work 
have been obtained, but have been allowed to lapse. 
This condition suggests that the company are 
likely, sooner or later, to desire to extend this 
station. The Royal Commission scheme, if carried 
out, would, however, make this practically impossible, 
and the opportunity of constructing à modern and 
greatly enlarged station on а new site would appear 
to be a valuable feature of the suggestion from the 
railway company's point of view. 

А final aspect of the matter, which is perhaps 
likely to receive more than its share of public atten- 
tion, is the inconvenience which the transference 
of the station would cause to а proportion of those 
who at present use it. Objection to the imposition 
of this inconvenience need not necessarily be 
factitious, but it is difficult to agree that а valuable 
public improvement of this kind should give way 
to the convenience of what must be à comparatively 
small number of people. Тһеге аге few large 
office buildings in the immediate neighbourhood 
of Charing Cross, few large shops, and no great 
industrial activity. It seems probable that а 
fair proportion of those who use Charing Cross 
as а suburban terminus must already reach it by 
omnibus or tube railway, and in their case no 
inconvenience can arise from the fact that their 
point of disembarkation has been moved to a new 
position at no great distance away from the old. 
To the passengers who utilise the South Coast 
services which are worked from Charing Cross, and 
who will, presumably, usually arrive at the station 
with luggage, the transference of the station would be 
of no importance. 


Department of Overseas Trade and recently pub- 
lished by Н.М. Stationery Office at a price of 44. net, 
much can be learned of these efforts and their 
immediate and future effects. Тһе policy which 
Belgium followed to regain her full prosperity 
deserves close attention. Foreign floating debt 
was almost completely wiped out and the internal 
floating debt was greatly reduced. Reductions in 
taxation followed, assisting the industries in their 
efforts to re-establish themselves in the world's 
markets. Confidence now existed at home and 
abroad in the ability of Belgium to recover, and half 
the battle was won. Hard work in the factories was 
essential to complete victory, and that was forth- 
coming. Again, the Government had a service to 
perform to assist industry and especially the export 
trade. In recognition of these duties to the nation 
& Public Works Committee was established to study 
transport problems, by rail, road or canal, and to 
ensure the co-operative working of the electricity 
supply organisations to enable cheap power to be 
obtainable for the works. Individual action has 
resulted in the establishment of cartels and amal. 
vamations, with the reduction of costs of production, 
and the Government has shown its appreciation of 
this phase of activity by granting great reductions 
in Government charges and stamp duties where 
company amalgamations were effected. АБ the 
time that industrial combinations were in process 
of formation, similar movements took place ш the 
trading community, and particularly in the case of 
the export merchants. All this energetic application 
has found its reward, and, for the year 1927, the 
value of exports had reached 91-2 per cent. of that 
of the imports. In the year 1913, the figure was 
but 73-6 per cent., and continued progress over 
the 83-8 per cent. of 1926 is also apparent. 

Labour troubles, natural consequences of a period 
in which stabilisation is being effected, have not 
been entirely absent in Belgium, but the shortness 
of their duration and their ease of settlement gave 
ample testimony of the understanding of the true 
position by the work people, evidence of the 
appreciation of the facts being further emphasised 
by the maintenance of the high standard of 
individual output characteristic of the period before 
the European War. 

The movement of trade with foreign countries 
showed an increase in the value of imports for the 
first nine months of 1927, as compared with the 
similar period of the previous year, of 5,076 million 
francs, while the export figures showed an improve- 
ment in the same period of 5,872 million francs. 
British trade was hampered by high prices and, 
although some improvement has been made in 
particular markets, the total amount of business 
generally has not changed from last year. Actually, 
British participation in the market amounts to the 
supply of 11-6 per cent. of the value of the imports 
and the purchase of 19 per cent. of the exports. 

The Belgian coal industry suffered a serious 
set-back in 1927, for immediately the British coal 
stoppage was ended, British coal became available 
in the market, prices fell rapidly, and the entire 
position, as compared with the previous year, was 
changed. Industrial coal production from the old 
Belgian mines is much reduced, and consequently 
British and German coal is imported even into the 
heart of the coal-mining districts. This may be 
changed in the future, as the activities at the new 
Limburg mines increase. Already these mines are 
producing about 2,500,000 tons of coal per annum. 
As in some other countries, the production of domes- 
tic coal exceeds the demand, due to the extensive 
use of gas and electricity. The surplus has to be 
marketed outside the country, particularly ш 
France and Switzerland. An increase in the use 
of coal-cutting machinery is being made in the hope 
of cheapening production. In spite of the unfavour- 
able position of the iron and steel trades in 1927, 85 
compared with the previous year, the average 
monthly output has been increased, and, although 
the market was very quiet at the end of the year, 
prices were unchanged and the outlook was fairly 
satisfactory. Collective organisations in the iron an 
steel trades, replacing the old individualistic efforts. 
were formed in great numbers during the year 1927. 
The principal combinations, apart from the inter- 
national steel cartel, which made no alteration Ш 


This seems a very objectionable feature; as 
the report says, “Тһе bridge could be built in 
this manner, but its appearance as à whole would 
be adversely affected." It is possible that this 
feature might be eliminated by some alterations to 
the levels, but apparently any lowering of the level 
of the approach would introduce new difficulties. 
Ав the scheme stands, the report points out that 
the proposed new station under the approach would 
not have the 28-ft. headway above rail level for 
the whole length of the station which is one of the 
“ reasonable requirements of the railway company." 
The platforms would also “ пој be long enough to 
meet the requirements of а modern railway ter- 
minus, such as in fact exists at Charing Cross to-day." 
А further point in connection with the scheme is 
that, on the south side of the river, the proposed 
roadway would follow the same line as the existing 
Waterloo-road, but at a higher level, transforming 
part of that road into a tunnel some 900 ft. long. 

The Ministry of Transport Report suggests some 
modifications in the Royal Commission scheme, 
chief of which is the bifurcation of the approach to 
the bridge, one of the arms leading to the Cavell 
statue as before, and the other giving direct access 
to the Strand. With this arrangement, the roadway 
would not pass over the new Charing Cross station, 
which could consequently be built with adequate 
head room. The platforms could also be extended 
in length. A valuable feature of this suggested 
modification is that, in addition to the bridge 
approach, a new street is proposed leading from the 
Cavell statue to the Strand, behind St. Martin’s 
Church. This would relieve St. Martin’s-place, 
through the narrow neck of which, between the 
National Gallery and St. Martin’s Church, all traffic 
moving towards Whitehall and Northumberland 
Avenue from this area has, at present, to pass. On 
the south side of the river an additional spur road 
from the bridge to Waterloo-road is proposed. 
This would give access to the lower street levels 
north-east of Waterloo station, which, on the Royal 
Commission scheme, could only be reached by making 
a long detour via Blackfriars-road. The tunnel in 
Waterloo-road would also be eliminated. 

In addition to this suggested modification, the 
report puts forward an entirely new scheme, 
to which we have already referred, involving 
the transference of Charing Cross Station to the 
south side of the river. The proposal appears to be 
а great improvement on the Royal Commission 
scheme, and, as Lord Lee states that it is the solution 
that the Royal Commission would have preferred, 
one may assume that it is likely to be generally 
welcomed. Тһе approaches to this pure road 
bridge would follow generally the suggested modifi- 
cations to the approaches to the double-deck 
bridge, and we need not refer to them in detail again. 
Small differences would necessarily arise owing to 
the position of the new Charing Cross Station, the 
entrance to which would face the entrance to 
Waterloo Station, but, in general, the approaches 
would be as we have just described. 

The greatest departure from the Royal Commis- 
sion’s scheme naturally lies in the substitution 
of a single storey for а two-storey bridge. Тһе 
compilers of the report have given considerable 
attention to the question of the general appearance 
of the Commission's proposed road and railway 
bridge, and they state that the parapet of the road- 
way would necessarily be at a level some 10 ft. above 
the girders of the present railway bridge. It is, 
in general, the business of architects and engineers to 
design satisfactory structures to meet the conditions 
imposed by the particular problem with which they 
are concerned, and not to attempt to modify the 
conditions to suit their design, and from this point 
of view, we would not like to think that this country 
ijs 80 deficient in inventive and artistic sense that а 
dignified and satisfactory design for this two-storey 
bridge could not be produced. At the same time, 
independent of detail treatment, such a bridge would 
necessarily take the form of an enormous structure, 
placed at what, from an esthetic point of view, 
is a vital situation on the river, and one is not merely 
playing for safety in preferring a single-stage road 
bridge which would have a height more consonant 
with other existing road bridges. The present 
railway bridge has been much criticised, not only 


BELGIUM AND HER ECONOMIC 
PROBLEMS. 


METHoDiCAL efforts to re-establish the financial 
position of Belgium have been so successful that, 
within fourteen months of the stabilisation of the 
currency, the exchange was such that specie had 
begun to be shipped from the United States. It is 
true that cireumstances were very fortuitous in the 
early period of stabilisation, for Britain had her coal 
stoppage, and the rise of the franc in France and the 
lira in Italy also led to the opening of unforeseen 
markets for the products of Belgian industry. For 
a time anxiety was felt about the future, when 
economic forces would have free play, but close 
co-operation between all classes of capital and labour 
made the passage through the period following 
stabilisation practically free from trouble, and has 
placed Belgium in a healthy state on the way to 
prosperity in the coming years. That, in brief, is 
the simple story of а great national effort; the 
signs of future reward for its making are everywhere 
apparent. 

From а “ Report on the Economic Situation in 
Belgium," prepared by Mr. J. Picton Bagge for the 
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| к the tonnage programme during the year, were In process development and operation, practical and one of these hydrocarbons with 26 carbon 
E 5 concerned with wire ropes, semi- manufactured | experience was of far more vital importance than] atoms had been synthetised by Dr. Morgan from 
Е шы steel product and girders, bolts and nuts, construc- | straightforward chemistry or engineering. Reactions | Ив ketone. These experiments had been criticised 
| Е tional engineering, pig iron, steel tubes and Ше nail- | continually arose, and stresses and changes іп as wasteful research, but the meeting warmly en- 
= making апа wire-drawing industries. Railway апа | physical properties occurred, which were unfore-|dorsed Dr. Morgan’s plea for research apart from 
"dd tramway rolling-stock were exported to an extent|seen in textbooks and laboratories. Each process| purely utilitarian questions. Of the higher aro 
is exactly double that of 1926 during the period under|should be dissected step by step, and yields,| шайсв, now making пр 1-2 per cent. of the whole, 
ШЫ. review. The principal purchasers were Greece, losses and costs in material and labour should ђе | anthracene itself had not yet been identified with 
n ® Brazil, and the Argentine. Wagons were also in| made clear; it would then become possible to|certainty as an original constituent of the tar, but 
iud demand, Brazil and Spain being the chief sources | apply new methods and even to develop funda- | several of its quinone derivatives were present in 
- of orders. Тһе machine-tool market is one in which | mental changes superseding accepted practice. the tar. Pyridine also had not yet been found, 
He Britain has but a small share, one seemingly out The sooner the chemical engineer in embryo was | but picoline, lutidine, &c., were original constituents. 
e of all proportion to the merits of the products. | put into touch with actual experience, the better;| The amorphous bases had been separated into 
dun Actually, Belgium exports to us twice the value of | universities should be encouraged to undertake| volatile amines and resinamines. The separation 
к machine tools that we supply to her. Germany | work for industrial concerns, and producers should | of the true crystallisable phenols from their soluble 
Diod is the largest supplier of machine tools that аге | риё their problems to the universities and should | compounds (phenates and amorphous resinoles) 
us imported into Belgium, probably the result of the | welcome students to their works at all times. had so far required the aid of chloroform, but they 
i extensive publicity indulged in by the German| The subject being so wide, Sir Arthur touched | bad effected the separation by the combined action of 
dt producers, including the great display at the Fair at | chiefly upon the getting and raising of coal and its | caustic soda and brine. The true phenols, con- 

densed with formaldehyde, were the raw materials 


de Leipzig. Great Britain supplies practically the entire 
outside demand for tin plate. The United Kingdom 
takes а large proportion of the sheet-iron exports, 
as well as the cold-drawn iron and steel wire and 
rods. The demand for motor cars and vehicles 
shows ап increase, but British participation in the 
market is small, indeed, at the last Belgian motor 
show, in December last, no British cars at all were 
exhibited. Тһе British trade in motor cycles and 
| pedal machines shows а marked reduction. 
p Great activity has taken place in the development 
Duk of Ще chemical industries started since the European 
4 War. Synthetic ammonia was produced in four 
x factories, while no less than sixty works were devoted 
to the distillation of coal. Half the consumption 
i of the country of calcium carbide is now produced 
“е in а newly-established home factory. А rapid 
development is being made in the use of electricity, 
E both for light and power. The network throughout 
Ша the various provinces is being rapidly extended 
and active propaganda is leading to а great increase 
zi in demand. A Government Committee has recom- 
mended the formation of a co-operative association 


ee of producers and the replacement of the many small | be done. 


5 stations by five super - stations, in order that full 

а advantage шау be obtained from economical“ CHEMICAL Stupy or Low-TEMPERATURE Тан. 

p generation and distribution. An important step has] In the second paper, Professor G. T. Morgan, 
already been made by the formation of a joint F. R. S., reviewed the work done under his direc. 


г board of twelve of the largest producers. 


Great extensions are in progress at the Port of Teddington. 


: Research Laboratory, 
* Antwerp, which, it is anticipated. will be completed 
— by the end of the year. New dry docks are under 
Т” construction, and the unloading and loading equip- 
х ment ін being added to оп a large scale. 


2 supplied them with their raw material, viz., tars 
* THE CHEMICAL INDUSTRY obtained in vertical retorts heated up to 625 deg. C. 
5 СОМЕЕКЕМСЕ. from Dalton Main coal and from Kinneil coal, in 


Тнк annual meeting of the Society of Chemical | quantities of 20 gallons. Their object being to in- 
Industry is to take place this year in America, 
| but the Chemical Engineering Group of the Society 
: held its annual conference, with the co-operation of 
the Institution of Chemical Engineers, in this country 
over the last week-end, from May 11 6015. Theformal 
business was transacted on Friday, May 11, at the 
Society’s office, Central House, Finsbury-square, 
E.C.2. The President of the Society, Mr. Francis 
H. Carr, delivered his address on «Some Chemical 
Engineering Aspects of the Fine Chemical Industry,” 
after the dinner in the evening of the same day, held 
at the Gobelins Restaurant, Heddon-street, Regent- 
street, W. The whole of Saturday was devoted to a 
visit to the Rothamsted Experimental Station. 
Papers were read in the Hallof the Institution of Civil 
Engineers on Monday and Tuesday. In taking 
the chair at the morning session of Monday, Sir 
Hugo Hirst, Bart., expressed regret that Sir Arthur 
Duckham, author of the first paper on the agenda, 
was prevented by illness from attending. 


THE FUEL INDUSTRIES AND THE WORK OF THE 
CHEMICAL ENGINEER. 


Reading the paper on Sir Arthur’s behalf, Mr. 
E. W. Smith said that Sir Arthur would describe a 
chemical engineer ав a man, firstly having sufficient 
knowledge to appreciate the trend and results of 
chemical research and to use such knowledge, and 
secondly having sufficient engineering training and 
Practical experience to devise and to operate 
Plant with which to obtain the desired results. 


low-temperature tar, some of which underwent dis- 
tinctive changes on heating, they separated the 
tar constituents by solvents at temperatures not 
exceeding 125 deg. C. The solvents used were 
ether, petroleum (light oils), acetone, chloroform, 
carbon disulphide (which had proved very useful), 
&c., and they had evolved several simple and 


small fractions of a millimetre, and at temperature as 
low ав - 22 дер. С., or even - 82 deg. C., for Ше 
solidification of certain waxes. After removal 
of the acidic and basic constituents of the tar by 
means of caustic soda and sulphuric acid, the 
treatment left only 5:4 per cent. of various 
amorphous solids, whilst ordinary fractionation, 
at ordinary pressure, yielded 31 per cent. of pitch. 
The still used in the first instance had a capacity 
of 16 gallons. The use of light petroleum increased 
the solubility of waxes and decreased that of higher 
aromatic compounds, whilst acetone had the 
opposite properties ; this was one of the main 
distinctive reactions they relied upon. 

Of the products obtained, the neutral oils, which 
were subsequently fractionated in steps of 30 deg., 
were mostly unsaturateds, useful as fuels, anti- 
detonators and lubricants, though probably not of 
special merit in the] latter respects. One of the 
waxes had been found by Dr. D. A. Owen to 
contain hydrocarbons with 26 to 29 carbon atoms, 


preparation for the market, carbonisation of coal, 
preparation of oil from coal, manufacture of pig iron 
and of steel up to the billet form, the use of coal 
for the production of industria] heat and power and 
for the generation of electricity, and the heating 
of kilns and furnaces. In all these problems 
the specialised knowledge of the chemical engineer 
was needed. The urgent problems comprised the 
preparation of satisfactory refractory materials, with 
good patching and jointing cements to meet all 
reasonable temperature conditions, methods for 
rendering sulphate effluent innoxious or preventing 
its formation, a simple method of liquid purification 
of gases from sulphur, the manufacture of a dense, 
ash-free smokeless, readily ignitable fuel, and the 
preparation of a metal which would stand working 
temperatures of 750 deg. C. for 1,000 days. Taking 
the country as a whole, from 30 per cent. to 50 per 
cent. of the fuel burnt in kilns and furnaces could 
be saved. The proper use of low-grade fuel was 
of the utmost importance for this country. An 
immense amount of work had been done by Bergius 
and others in that line, but much more remained to 


tion since the beginning of 1926 at the Chemical 
They had 
started, he stated, with two chemists, but now 
had five, with a workshop in which a good 
deal of the plant, which he described with the aid 
of slides, had been constructed. They worked in 
collaboration with the Fuel Research Board, which 


crease the knowledge of the original constituents of 


relatively inexpensive methods of working, applying 
vacuum distillation, in some cases at pressures of 


of Bakelite; the resinoles and resinamines were 
varnishes and lacquers and, mixed with sawdust, 
gave useful substitutes for Bakelite which could 
be moulded and turned in the lathe. Only the 
phenols were germicides, however, and not the 
resinoles. Concluding, Professor Morgan said that 
their work of two years was, of course, incomplete. 
The many specimens he exhibited, and the simplified 
methods he described, certainly testified to Ив 
importance. 
| WATER PURIFICATION. 


In opening the afternoon session, Lord Des- 
borough remarked that the first paper, dealing 
chiefly with Thames water, was of particular 
interest to him, as Chairman of the Thames Con- 
servancy Board. Sixty per cent. of the drinking 
water for the seven million people of London 
was drawn from the Thames, which, until 1866, 
had been as dirty as most other rivers. Then 
Acts were passed to keep rubbish and impurities 
out of the river, and the Conservancy jurisdic- 
tion had been extended finally, in 1924, partly by 
his own exertions, over the whole basin of the 
Thames and its tributaries, an area of 8,612 square 
miles. It was now illegal to put anything obnoxious 
into any ditch communicating with the river. 'The 
whole basin was divided, for inspection, into seven 
districts, and if warnings failed, legal proceedings 
were taken ; fortunately that was very rarely neces- 
sary, as they had no really bad effluents from 
works. Butthe increasing demand for water became 
very difficult to meet; they might have to fall 
back on other rivers which, not having been guarded 
like the Thames, would be troublesome to deal 
with. 

Sir Alexander Houston, K.B.E., Director of 
Water Examination under the Metropolitan Water 
Board, then read his paper on Water Purification, 
in which he dealt primarily with the Metropolitan 
water supply. They had altogether 49 storage 
reservoirs, with a capacity of 20,000 million gallons ; 
92 service reservoirs, with а capacity of 321,000,000 
gallons ; and 178 filter beds (mostly slow sand filters) 
covering 176 acres. Their 271 pumping engines 
aggregated 47,251 h.p., and their water mains had a 
length of 6,770 miles; the average daily supply was 
260,000,000 gallons (36 gallons per head).  Fifty- 
eight per cent. of this water came from the Thames, 
25 per cent. from the River Lea and New River, 
and 17 per cent. from deep wells. Тһе sand-filter 
area was nearly equal to the area of Greenwich 
Park, and the water in store would suffice to give 
one gallon of water per day per head for ten days 
for the whole world. London's water supply was the 
greatest in the world, and the improvements in the 
water effected since 1900 were remarkable. Typhoid 
had steadily declined since then. This, however, 
was not all due to the water purification, but 
the bacillus coli was reduced from 1,000 colonies 
per 100 c.c. in the raw water to 1 or less in the 
filtered water. 

The increased puritv was due to better service, 
Storage (which purified by sedimentation), equalisa- 
tion (intermixing of waters of different purity) and 
de-vitalisation. The Queen Mary Reservoir (which 
held 6,750 million gallons of water, and was described 
in ENGINEERING, vol. cxix, pages 593, 627, 690 and 
772) looked like an inland sea. Storage basins, 
however, had their disadvantages. Large fish were 
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caught in them ; rare birds and gulls were attracted ; 
the gulls had become a source of embarrassment, as 
they were spreading typhoid, and the development 
of algal and other growths, harmless in themselves, 
interfered with filtration, and gave the water an 
unpleasant appearance or taste. Тһе taste could be 
suppressed by permanganate (2 to 4 lb. per million 
gallons), and the growths could be inhibited or 
destroyed by copper sulphate in innocuous doses of 
one part in 4,000,000. The first filter bed, con- 
structed in Chelsea in 1829, had been the pattern 
for all the world. Most of the filtering was through 
fine sand, at the slow rate of less than 2 gallons per 
sq. ft. per hour. In the new works at Walton (see 
ENGINEERING, vol. сххіі, pages 9 and 40), which were 
the most up to date, the filtration was on a double 
system, first through very rapid filters at the rate 
of 120 gallons per square foot per hour, to remove 
suspended matter and growths, and then through 
secondary sand filters at 5 gallons. The phenomenal 
capacity of these combined filters was 445 millions 
per acre between successive cleanings of the secon- 
dary beds, but the bacterial purification was not 
quite 80 good as at the slower rate. 

That drawback, however, was overcome by 
chlorination, which Sir Alexander had introduced 
at Lincoln in 1905, using hypochlorites. Quite a 
number of methods had been tried with success, 
before or after filtration : chlorine alone ; ammonia 
and then addition of chlorine to the whole water to 
be treated ; addition of ammonia and chlorine to 
part of the water, which was then mixed with the 
bulk ; chlorine and permanganate ; ammonia, then 
chlorine, then permanganate; super-chlorination 
and then de.chlorination. "Where it was essential 
to soften the water, as well as to purify it, the 
excess lime method had, perhaps, no equal. А little 
more lime was added than the saturation of the 
bicarbonates required, and the microbes were thus 
killed. The water was then carbonated, and 
filtered at a very rapid rate. This method had 
proved remarkably successful at Langford, near 
Malden, where both the ammoniacal and the 
albuminoid nitrogen had been halved, the oxidisable 
matter reduced by 68 per cent., and over 99 per 
cent. of the bacteria had been killed. 


and 10 hours’ ebb tide; the flood tide reversed the 
ordinary direction of flow and carried sewage, dis- 
charged below the town, up-stream, but it also 
stirred up the water and mud and assisted purifica- 
tion. People should be interested in keeping the 
rivers pure, and appeals should be made to works 
managers, whose difficulties were great. Тһе legal 
remedy was always in reserve, when all other means 
of action failed. 


(To be continued.) 


NOTES. 
THE STEEL AND POWER SHOW, TORONTO. 


THE second Steel and Power Show, held in Canada, 
will take place in Toronto in September. It may 
be remembered that we gave some account of the 
first show held last year, which proved а very 
satisfactory and encouraging function. The show 
this year will be held, as last year, in the University 
Arena, and the present prospects are that the 
event will be even more successful than Из 
predecessor. Ав last year's was а first effort, it 
is natural that various directions have been found 
in which improvement was possible. The Committee 
of Management is anxious to do all it can to ensure 
the utmost utility of the exhibition from the 
technical point of view. Ап independent corpora- 
tion has been formed to manage and organise it, 
having for members various engineering bodies 
and associations independent of trade influence. 
The actual date of the exhibition this year will be 
September 4 to 7. 1% is now certain that the 
number of exhibitors will exceed that of the last 
show, while the attendance is sure to be improved, 
since the last, being the first to be organised, hardly 
became known to some before it closed. Even so, 
the attendance registered 6,200 persons directly 
interested in the branches of engineering repre- 
sented, either as consumers, factors or manufac- 
turers. The genera] public was not encouraged to 
attend, and from first to last the Show was, ав it 
was intended to be, & practical demonstration for 
technical men. The Committee of Management is 
anxious to encourage exhibiting by British firms. 
А few were represented last year, and this year 
have increased their space, as, in fact, has been the 
case in many other instances, some baving doubled 
and even ге ед it. Mr. Campbell Bradshaw, 
executive editor of the Engineering Times, of 
Toronto, is again acting as manager, and British 
firms desirous of obtaining further particulars 
should write to him at 24, Front-street, W., Toronto, 
Ont., Canada. We may remind our readers that 
& technical convention is held concurrently with the 
show, and this of itself attracts a number of engi- 
neers, and adds considerably to the value likely to 
accrue to exhibitors. The atmosphere, in fact, is 
one of shop from start to finish, which, after all, 
is what it should be both from the exhibitor's and 
the visitor's point of view. 


POLLUTION or TIDpAL AND NON-T DAL RIVERS. 


Mr. J. H. Coste, chief chemist to the London 
County Council, dealt in the first section of this paper, 
also read on Monday afternoon, with the general 
features of river pollution, and then, at considerable 
length, with the surveys, undertaken in this country 
on behalf of the Ministries of Agriculture and 
Fisheries, mainly for the preservation of fish life. In 
the early days, he pointed out, people had believed 
too much in the power of running water to carry 
away обпохіоив garbage. On the other hand, monks 
had petitioned the king in the thirteenth century for 
protection from the stench rising from the Thames. 
Mr. Coste had quite recently heard minor explosions 
due to the escape of gas bubbles from river mud 
near London. А river formed with the air above it 
and the soil, a heterogeneous system ; the soil became 
impregnated with the products of surface drainage 
which filtrated into the river and liberated there, 
in the absence of sufficient oxygen for oxidation, 
marsh gas, hydrogen sulphide and hydrogen, whilst 
the air pressure forced oxygen into the water. Тһе 
solubility of oxygen in water was very small and 
reached its maximum вооп after noon, having its 
minimum in the early morning, whilst the solubility 
of nitrogen had the opposite characteristics. Тһе 
rate of gas absorption by water was very slow, but 
was much influenced by photo-synthesis and by 
temperature. Mr. Coste showed, by curves, the solu- 
bility of these gases in distilled and in saline water (in 
which they were less soluble). Some fish, like trout, 
were sensitive both to an excess and a deficiency of 
oxygen, whilst crayfish could exist on a very small 
oxygen allowance. Road-tar waters were also 
poisonous to fish. As regards the effluents which 
might be discharged into rivers, two kinds of 
standards had been proposed: the admissible 
strength of impurities might be settled generally, 
or be fixed for a particular river. Every river 
differed from others, and the tidal phenomena 
complicated the problems more than might be anti- 
cipated from the simple alternation of the tides. 


Рнүзїсз IN ASTRONOMY. 

Reviewing the part played by physics in the 
development of astronomy in his presidential 
address to the Institute of Physics, delivered 
at 1, Lowther-gardens, S.W.7, on May 15, the 
Astronomer Royal, Sir Frank Dyson, said that, 
fifty years ago, physical astronomy, dealing with the 
movement of the planets and gravitational problems, 
and now called dynamical astronomy, had been 
distinguished from the geometrical astronomy of the 
positions of heavenly bodies. Ав soon as instru- 
ments were used, of course, physics entered into 
geometrical astronomy. The problems had first 
been mechanical, relating to exact quadrant divi- 
sions, precise pivots, &c. ; astronomers might still 
be in error to the extent of 0-20 second of arc (one 
part in a million), in drawing the celestial equator. 
Clock pendulums had been made with mercury 
bobs and with а compensation steel rod in a zinc 
tube, instead of compensation grids, before Invar 
and constant-temperature rooms, barometer (mer- 
curial and aneroid) pendulums, and, finally, air- 
tight clock cases had been adopted. Independence 
of the movements of the pendulum and clock had 
been secured by separating the master clock from 
the slave clock. Yet the best Greenwich time- 
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Richmond, for instance, had three hours' flood tide | keeper increased its losing rate by 0-011 second рег 
day per month, equivalent to a lengthening of the 
rod by 1 micronin 110 days. As regards distribution 
of time, the Greenwich time ball, of the beginning 
of the last century, had been dropped by hand, but 
clocks had been regulated at certain places before 


that date by taking to them a chronometer from the 
private observatory of George III at Kew. Тһе 
railways had adopted Greenwich time, and the 
confusion with local time increased until Greenwich 
time was made legal for Great Britain in 1880. 
Ву 1852, a time ball was dropped in the Strand by a 
signal from an electric clock at Greenwich, and 
telegraphic time distribution became general 
when the General Post Office took over the telegraph 
service іп 1870. А radiotelegraphic time signal was 
sent out at noon from Washington in 1905; Green- 
wich received French and German radio time 
signals from 1912, but did not send any before 
1924. At present an observer could determine 
stellar time within a few hundredths of a second 
by working a couple of hours, but a level error of 
0-02 second would amount to 0-14 second at the end 
of a cloudy week, and the Greenwich time, now 
transmitted from Rugby, might be in error by nearly 
that amount after a long spell of cloudy weather. 
The increasing size of telescopes and long photo- 
graphic exposures had made very heavy demands on 
engineering skill in the construction of balancing and 
driving mechanisms. In spectroscopy, astronomy 
and physics were so closely linked that Sir Frank 
rather deprecated the term astrophysicist. Un- 
fortunately, the astronomer could not use the pump 
of the physical laboratory to eliminate the very 
troublesome influences of the atmosphere, or light 
absorption, refraction and dispersion. Outlining 
the manifold services which physics had rendered to 
the astronomer, Sir Frank dwelt on the determina- 
tion of the solar constant, the energy received from 
the sun per minute per square centimetre of surface 
exposed, this being important for estimating the 
temperature of the outer layer of the sun. Abbot's 
value for that constant, 1:94 calories, was to be 
checked by continuous observations on a mountain, 
selected on account of its particularly favourable 
position. The results must agree with other esti- 
mates of the solar temperature, which is of the 
order of 6,000 deg. C. We referred to the work at 
Greenwich on stellar temperatures on page 509 of 
our issue of October 21, 1927. 
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THE LATE SIR GEORGE BUCKHAM. 


THE death of Sir George Thomas Buckhan, 
which took place, suddenly, on Wednesday, May 9, 
at the age of 65, deprives the engineering industry 
of an ingenious designer, a keen business man, and a 
lovable personality. He held a pre-eminent place 
in his own particular sphere of activities, and has 
been described as the greatest gunnery expert in 
the British Isles. 

In placing on record the work of eminent шеп, 
whose deaths it is our painful duty to record from 
time to time, we are, in the majority of cases, 
assisted either by their own writings or by accounts 
of their activities that have been prepared by other 
hands. In other words, what they have done has 
been, more or less, adequately recorded, and it 18 
only left for the biographer to weld the available 
information together in such a way that it may 
indicate clearly his subject's contributions to 
engineering and thus illuminate his character. 
In the case of Sir George Buckham this is extremely 
difficult, so far as the first of these tasks 18 con- 
cerned. The reason will clearly appear from the 
following biographical statement: 

George Buckham was born at Newcastle-on-Tyne 
on August 24, 1863, and received his early education 
at the Elswick Schools in that city. In 1879, he 
entered the Elswick Works of Sir W. G. Armstrong. 
Mitchell and Company, and when that firm became 
Sir W. G. Armstrong, Whitworth and Company, 
Limited, іп 1884, he continued in their service 85 
a draughtsman, at the same time taking а full 
course of technical education іп the Elswick 
Mechanics Institute from 1879 to 1889. In 1895, 
he left Newcastle to become chief of the designing 
staff in the Ordnance Department of Messrs. Vickers 
Sons and Maxim, and, at the time of his death, was 
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chief ordnance designer and deputy chairman of 
the Sheffield Board of Messrs. Vickers- Armstrongs, 
Limited. 

Throughout his life, Sir George was therefore 
engaged in that very specialised branch of engineer- 
ing, which has to do with ordnance, and it is for 
that reason that it is out of the question to indicate 
in detail the contributions which he made to 
our knowledge of that subject, valuable and far- 
reaching though those contributions undoubtedly 
were. For it is axiomatic that secrecy must always 
hedge about the doings of ordnance engineers. 
Their work is bound up with the foreign military 
and naval policies, not only of their own, but of 
other countries, and, while human nature remains 
what it is, a veil must therefore be drawn over 
their successes as well as over their failures, until 
any knowledge that may be disclosed has ceased 
to be other than of historical importance. Thus, 
although we may freely write about the armament 
that helped Nelson to win Trafalgar, reticence is 
rightly imposed on anyone who wishes to publish 
details of the much more complicated weapons with 
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quality of stability was carefully preserved, the 
effective range and power were greatly augmented. 
In the case of the 12-pounder used before the war, 
for instance, the energy was more than double, 
and the weight less, compared with the pattern 
employed at the time Sir George Buckham began 
his career. Similar improvements might also be 
noted in the design of howitzers and mortars, while 
the problem of dealing with aircraft had been tackled, 
though, as war-time experiences showed, not 


altogether successfully solved. 
The main difficulty of the ordnance engineeer, 


as of the strategist, is, of course, that he is only 
able at intervals to test his ideas under working 
conditions." When such a test is possible, and this 
will occur, we are glad to think, at increasingly 
infrequent intervals, changes and modifications are 
found to be necessary. The truth of this statement 
was amply proved during the Great War, when the 


ordnance itself was altered out of all knowledge. 


To make such changes under the extreme stress 
of war-time conditions not only necessitated a 
profound knowledge of the theory and practice of 


the subject, but a personality that was able to 


which Jutland was fought, or Ypres retained in 
British hands. 

From our present point of view this is a pity, 
but it must not be allowed to detract from the 
importance of the work done in this branch 
of engineering since 1880, or prevent us from 
paying a tribute to the ingenuity and persistence 
displayed in making it a success. For the 
years during which Sir George Buckham was con- 
nected with the design of British ordnance may 
be not incorrectly termed the period of modern 
development in ordnance, a development which 
reached its zenith, both on sea and land, during the 
Great War. When he first joined Armstrongs, 
England was the only country that still adhered 
to the muzzle-loading system, though this shortly 
afterwards ceased to be true, owing to the invention 
of slow-burning powder and the consequent neces- 
sity of using longer guns. About the same time, 
the Woolwich built-up type of gun was aban- 
doned, and it was decided to use steel throughout. 
These guns were of Vavasseur’s design, and were 
made in sizes as large as 16} in. calibre and 1104 


without undue strain on the available resources. 


provide sufficient driving force to bring them about 


tons weight. At the end of the 'eighties, however, 
sizes were again reduced, and the 12-in. gun became 
the standard until 1910. During the 'eighties, 
armour was generally superior to the guns, but 
between 1900 and 1904 the penetrative power of the 
12-in. gun was increased by about 25 per cent., 
partly owing to higher velocities and partly due to 
improvements in projectiles. These alterations 
were assisted by the introduction of cordite. 

The change from the 12-іп. to the 13j-in. gun, 
which took place in the British Navy about 1910, was 
necessitated by the demand for increased ranges, in 
conjunction with armour-piercing and shell effect. 
In turn, the introduction of the 134-in. 45-calibre, 
76-ton gun allowed projectiles carrying a relatively 
greater bursting charge than was possible in the 
12-іп. gun to be used without апу reduction in 
perforating capacity. Moreover, by increasing the 
calibre and the weight of the projectile, erosion could 
be much reduced, because the necessary striking 
energy could be obtained with a smaller muzzle 
velocity, and thus the life of the gun could be leng- 
thened. In 1913 there was a further advance to the 
15-іп., 45-calibre, 96-ton gun. This fired a рго- 
Jectile weighing 1,950 1b., with a muzzle velocity of 
2,500 ft. per second, the bursting charge of these 
projectiles being nearly 50 per cent. greater than 
that in the 13-5-in. gun. During the war, an 
18-in. gun was used on the monitors employed for 
coastal attack. At 45-deg. elevation, this gun had 
a range of more than 25 miles, and when fired with 
а velocity equivalent to а range of 14 miles, pierced 
а hard-faced plate of almost calibre thickness. The 
changes thus briefly indicated were consequent on 
the Dreadnought policy of requiring that battle- 
Ships should carry a numerous battery of guns 
that were capable of perforating heavy armour 
and bursting in the vitals of the ship, and their 
successful culmination was largely due to the work 
of Sir George Buckham. 

During the same period, equally interesting 
changes took place in the design of field and garrison 
artillery, with the result that, while the essential 
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The country was therefore fortunate in having 
in Sir George Buckham a man possessing these 
qualities, combined with considerable business 
acumen, during this difficult period. Since the 
war, even more profound changes in the fundamen- 
tal ideas of ordnance have become evident. The 
introduction and perfection of tanks, for instance, 
marks a great step towards the mechanisation of the 
army. With this step Sir George was also closely 
associated. 

The progress in ordnance design and performance, 
which has been so briefly indicated in the foregoing 
paragraphs, was only rendered possible by the 
application of much specialised mathematical and 
engineering knowledge, by close attention to detail, 
by research, and by making use of the lessons 
taught both by failures and by successes. To make 
the best use of the knowledge thus acquired, and to 
organise it efficiently and to good purpose, requires 
talents of no mean order, and those talents, the 
results show, Sir George Buckham possessed іп ап 
outstanding degree. Though what he did cannot 
be written, it can at least be remembered. 

Since the war, Sir George has been associated 
with the River Don Works, Sheffield, of Messrs. 
Vickers, Limited, and has been prominently 
identified with the industrial life of the city, being 
a member of the Cutler's Company, of the Council 
of the Sheffield Chamber of Commerce, and of the 
Sheffield District Committee of the Federation of 
British Industries. Не was recently made a 


Justice of the Peace for the City of Sheffield. He 


was much in sympathy with all efforts to increase 
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co-operation and develop peace in industry, and ав 
recently as the Saturday before his death, at the 
annual dinner of Vickers No. 1 Branch of the 
Iron and Steel Trades Confederation, he declared : 
We must play together as well as work together; 
if we do this we shall reach the goal we are striving 
for, tbe industrial peace, which means happiness 
for every one of us." 

Sir George was naturally the recipient of many 
honours. Іп 1917, а knighthood was conferred 
upon him as a well-merited reward for his services, 
and he held а number of foreign orders. He was 
elected à member of the Institution of Mechanical 
Engineers in 1901. Не was also a prominent 
Freemason, and & Past Provincial Grand Warden 


of Kent. 


THE CHEMICAL PROPERTIES OF 
CRYSTALS. 


Tur eighteenth annual May lecture of the Insti- 
tute of Metals was delivered at the Institution of 
Mechanical Engineers, Storey's-gate, Westminster, 
London, S.W.1, on May 8 last, by Professor C. H. 
Desch, F.R.S. The chair was taken by the Presi- 
dent of the Institute, Dr. W. Rosenhain, F.R.S.. 
and the subject of the lecture was, “ The Chemical 
Properties of Crystals." Professor Desch stated 
that the whole tendency of modern physics and 
chemistry was to dwell more and more on the 
atomic structure of matter. On the modern view 
of the atom, as а positively-charged nucleus виг- 
rounded by electrons, in number equal to the atomic 
number of the element, and moving in orbits the 
shape and dimensions of which varied according to 
laws which were now well established, it was the 


-outer electrons which determined the chemical 


properties. Тһе most stable arrangement was that 
of an inert gas, such as neon or argon, and elements 
which could, by giving up one or more electrons, 
assume that arrangement were electro-positive, or 
metallic, whilst those which could more easily 
reach the stable configuration by accepting 
electrons from elsewhere were electro-negative and 
non-metallic. The number of electrons which 
could be gained or lost determined the valency. 
In most elements, the valency electrons belonged 
only to the outermost group, but in the transitional 
elements, chromium, manganese, iron, cobalt, nickel, 

&c., some of them might be drawn from the next 
lower group. The Bohr atom accounted in an 
admirable manner for most of the facts of chemical 
valency summed up in the periodic table. 

_Atoms might be linked together by means of 
electrons in three different ways. The simplest was 
the transfer of electrons from one atom to another, 
in the formation of electrolytes. A sodium atom 
gave up one electron to a chlorine atom, so that 
both assumed an outer structure like that of an 
inert gas, and a molecule of sodium chloride was 
formed. On the other hand, a pair of electrons 
might be shared by two atoms, that is, they might 
take up new orbits which enclosed both nuclei. 
This was the usual manner of formation of organic 
compounds, but it was also characteristic of many 
inorganic compounds, such as solid carbon dioxide 
or beryllium oxide. Each of the atoms concerned 
contributed one electron of the pair. If both 
electrons of the pair were contributed by one of 
the atoms only, a condition was obtained which 
Dr. Sidgwick had shown to correspond with what 
were known as co-ordinated compounds, of which 
the cobalt-ammonia compounds were the most 
familiar. 

Professor Desch next considered a crystal the 
atoms in which are held together by forces of attrac- 
tion, giving the crystal its cohesion and its resistance 
to tension and shear. At the same time, he said, 
there must exist forces of repulsion, so that the 
atoms maintained a certain mean distance from one 
another at a given temperature, and offered a re- 
sistance to uniform compression. The simplest 
type of crystal was represented by rock-salt. 
Every sodium atom had lost an electron, and every 
chlorine atom had gained one, so that the crystal 
was not built up of atoms in their normal state. 
but of ions. The two kinds of atoms formed two 
interpenetrating lattices of the face-centred cubic 
type, every sodium ion being equally related ‘to 
six chlorine ions, and every chlorine ion equally 
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related to six sodium ions. There were no mole- 
cules, and the structure was one of great sim- 
plicity and high symmetry. Any plane parallel 
with the face of the cube was occupied by alterna- 
tive positive and negative ions, and this condition 
being the most amenable to mathematical treat- 
ment, crystals of this kind had usually been chosen 
for theoretical discussion. There were many ways 
of calculating the intrinsic strength of such a crystal. 
and the deviations found in practice (the observed 
strength being, in general, far lees than the theo- 
retical) had been the object of many researches, the 
results of which might be found in the recent 
Faraday Society Symposium on Cohesion. 

Turning to the action of a chemical reagent, such 
as an acid, on a crystal of a pure metal, the lecturer 
said that instead of producing а smooth surface, the 
action of the acid roughened the exterior. Under 
sufficiently high magnifications, etch - figures, 
which evidently bore some relation to the internal 
structure of the metal, were revealed. Iron, for 
example, gave a particularly clear pattern of 
cubes, while bismuth gave definite triangles. The 
problem of the nature of etching figures was a 
baffling one. It was easy to understand that, in so 
regular a structure as a space lattice, the reagent 
could penetrate in some directions more readily 
than in others, and, if this were all, the explanation 
would not be so difficult. It was, however, remark- 
able that quite different etching patterns might be 
obtained by changing the nature, concentration, or 
temperature of the etching reagent. The most 
striking illustrations of this had been obtained by 
Hausser and Scholz, of Messrs. Siemens, of Berlin, 
with their large single crystals of copper. Large 
spheres, carefully machined from single crystals 
obtained by the slow freezing of molten copper, were 
etched in such a way as to reveal their crystalline 
orientation. Whilst the outline of the cube faces 
was brought out strongly by etching with nitric 
acid containing a little dissolved silver and washing 
off the silver which was deposited, alternate immer- 
sions in ammonia and hydrogen peroxide brought 
out the faces of the rhombic dodecahedron. By 
varying the conditions of etching, combinations of 
the cube, octahedron, and dodecahedron might be 
developed, with indications of other faces. No 
explanation of these remarkable effects could be 
offered at present, but it was understood that the 
subject was being pursued in the Siemens laboratory. 
The process of attack on a crystal, whether in the 
form of simple solution, as in the action of water 
on rock-salt, or of chemical action, such as that of 
nitric acid on copper, was in effect the reversal of 
growth, а problem dealt with by Sir Henry Miers 
in his May lecture last year. 

Leaving the exterior of the crystal, the arrange- 
ment of the atoms in the interior, when they were 
of more than one kind, as in solid solutions and 
in intermetallic compounds, were next considered. 
The effect of foreign atoms in solution in distorting 
the space lattice, and thereby hindering slip, and so 
increasing the hardness, had been dealt with very 
fully by recent writers. Foreign atoms might enter 
into a solid solution in more than one way. They 
might replace the atoms of the original metal one 
by one, causing comparatively little change in the 
lattice. This was most likely to occur when the 
two kinds of atoms were similar in chemical 
character, and also in volume, as in the pair gold 
and silver, which could form a continuous series of 
solid solutions, the space lattice changing its 
dimensions to a small extent without any profound 
alteration in its character. Another type of solid 
solution was that in which relatively small atoms 
were packed into the interstices of the lattice, 
without very greatly altering its dimensions. This 
was supposed to be the case in austenite in steels, 
the carbon atoms being packed into the у-ігоп 
lattice without causing much expansion, and without 
altering its symmetry. 

When metallic atoms were associated in the form 
of a solid solution, it might be supposed that the 
constitution was essentially the same as that of а 
pure metal, metallic 1008 and free electrons forming 
a stable system with metallic conductivity, but 
without the properties of an electrolyte. The more 
closely similar the metals were, the less would the 
properties of the solution diverge from those of а 


single metal As the properties became more 
dissimilar, chemical affinities became more impor- 
tant until a succession of intermediate stages were 
passed through, leading on to such compounds as 
the metallic sulphides, which had ionic lattices and 
yet retained certain characteristics of the metallic 
state, such as electrical conductivity. 

Of the existence of true compounds between 
metals there was an abundance of evidence. When 
it was found that two metals, such as sodium and 
mercury, united to form Hg, Na, which had a 
melting-point 262 deg. above that of sodium, there 
could be no doubt of the existence of true chemical 
combination. Moreover, several compounds, such 
as Нр,Ха and Cu,Sb, undoubtedly continued to 
exist in the liquid state, the conductivity and other 
physical properties of the molten alloys changing 
abruptly at the composition corresponding with 
those formule. As yet, X-ray evidence had not 
shown the presence of distinct molecules in alloys 
containing even well-defined intermetallic com- 
pounds, and so far it might be said that the 
compounds were built up of ions rather. than of 
atoms united by covalent links, but it would 
be well not to dogmatise on this point. In all 
probability there were gradations between true 
compounds and solid solutions. 

The chemical properties of a compound or a solid 
solution would depend to a large extent on the 
closeness of packing. Although close packing was 
most familiar to metallurgists through recent work 
on metals, it was by no means invariable in crystals, 
and a special interest attached to substances which 
were known to have comparatively open packing. 
Reagents could penetrate into an open-packed 
lattice with ease. An excellent example was that 
of graphite. To sum up: the chemical properties 
of crystals were, like their cohesion and their 
electrical conductivity, intimately bound up with 
the character of their space lattice. Since, more- 
over, it was the outer or valency electrons which 
were concerned in chemical reactions, the behaviour 
of the atom in the solid state was likely to be 
profoundly modified by its geometrical relations to 
its neighbours, on account of the deformation of 
the electron orbits.. Looseness of packing was ап 
important modifying factor, and it might be easier 
to follow chemical processes in solids by observa- 


LETTERS TO THE EDITOR. 


MEASURING MOMENTS OF INERTIA 
OF HEAVY ROTORS. 


To THE EDITOR OF ENGINEERING. 


Srz,—The writer was greatly interested by Dr. Wall's 
article in ENGINEERING, February 24, 1928, page 213, 
and having himeelf had some experience in this direc- 
tion, feels that a further note may be of some general 
interest. 

Following Dr. Wall's example, two broad divisions 
will be recognised : (1) Methods of oscillation: and 
(2) Running-down methods. The methods of oscilla- 
tion by bi-filar or uni-filar suspension suffer from the 
practical disadvantage of being, from the works point 
of view, extremely awkward to rig up, particularly 
in the electrical industry where costs are of prime 
importance. This is quite a serious objection. By 
adopting a tri-filar suspension, however, an extremely 
convenient method presents itself. 

Suppose а heavy circular steel plate to be suspended 
by three ropes or steel-wires at equidistant points on 
the ponpaery: If the plate or table be given a small 
angular displacement, it will oscillate with a period of, 
say, T, seconds. If a rotor, the moment of inertia of 
which is required, is placed on the table with its axis 
шш with that of the table, the period of oscil. 
lation will be lengthened by &n amount corresponding 
to the increase in moment of inertia. The complete 
theory of the process will probably be found in any 
of the standard text books, but may briefly be given 
thus :— 

If а couple be applied producing an angular displace- 
ment 6, then this applied couple varies as the mass of 
the table x 8. 


Let the moment of inertia of the table be I,. 


Тһеп1,0 = K M. e, where K is a suitable constant, 
and M, is the mass of the table. 


The periodic time 
K M, 


If а rotor of unknown moment of inertia I, is placed 
on the table, then 


(Io + II) 8 = K (M, + Mi) 0, 
where M, is the mass of the rotor, hence 


TI —-2-4/ le th. 
à V c T 


It follows then that 


tions on crystals having а more or less open struc- т, 10 (Mo + Mj) 
ture, proceeding from them to the more perfect 71 (10 + Ii) № 
metallic and ionised types. The Bohr conception | yh таг (M, + Mj) 
of the atom and the perfected X-ray technique| (Jo + 1) (ғ) = d M 
which was now coming into use, were the two means T TA M, 

by which a solution might be reached of problems | | 1-1 (ғ) ( Lek м) — Je 


which had a high interest in practical as well as 


: | i i ights of 
in theoretical metallurgy. Since mass occurs merely as а ratio, Ше weights 0 


the rotor and of the table may be used, and the unknown 
moment I, will be given in the same units as Г. The 
periodie times should be determined with some accuracy, 
since the ratio is squared, and care should also be taken 
to place the rotor аз nearly as possible in the centre 
of the table. 

The following run-down method has been deve- 
loped with special reference to the Lawaczeck- Heymann 
dynamic balancing machine. With this apparatus. 
the rotor is mounted іп self-aligning ball bearings, and 
is capable of being driven by & separate direct-coupled 
motor, which can be quickly engaged and disengaged by 
means of a magnetic clutch. 

Suppose the rotor to be run up to speed, and the 
actual number of revolutions n, executed by it to be 
counted as it runs from a speed corresponding to ап 
angular velocity w, down to rest. 

From the ordinary relations :— 

41, 0,2 = T; ха, ‚2, 
where I, is the moment of 2. and T, the frictional 
torque of the bearings, windage, &c. 

H now, the rotor is again run up, but is left connected 
to the driving motor, the rotor of which has 8 known 
moment: of inertia I,, а greater number of ш 
n, will be made in running from the predetermin 
speed corresponding to w,, down to rest. 

Or dO; + Io) wy? = То X ми 
where Т, is the slightly increased torque due to the 
motor friction. 


125-том FLOATING CRANE FOR Зоџтн WALES Ports.— 
The Chief Docks Manager of the Great Western Railway 
informs us that a 125-ton floating crane, which will be 
available for use at апу of the South Wales ports, has 
recently been put into service. The crane has a lifting 
capacity, with two tackles, of 125 tons, at a distance of 
from 25 ft. to 30 ft. from the fore side of the pontoon. 
A third tackle of 10 tons capacity, аба distance of about 
10 ft. from the centre of the main lift, is also provided. The 
main lift blocks are located at a height of about 80 ft. 
above the deck of the pontoon, which has a length of 
83 ft., a breadth of 47 ft., and a depth of 9 ft. Prior to the 
purchase of this floating crane, lifts at the South Wales 
ports were restricted to 70 tons. 


REip's Сомлеву GUIDE.—Messrs. Andrew Reid and 
Company, Limited, Strawberry House, Leazes Park-road, 
Newcastle-upon-Tyne, have recently issued а new edition, 
for 1928, of their Handy Colliery Guide, for Northum- 
berland, Durham, Yorkshire, Cumberland and Westmor- 
land. The work is very similar to its predecessors, but 
the information which it contains has, of course, been 
thoroughly revised, and changes have been made where 
necessary. All collieries, owners, agente, managers and 
engineers, etc., have been carefully listed, together with 
their addresses, according to the various districts, while 
further sections give the associations and institutions 
connected with the coal trade in these particular districta, 
Н.М. Divisional Inspectors of Mines, etc. А consider- 
able portion of the book is devoted to various Acts 
of Parliament dealing with the industry generally, 
such as the Соя] Mines Act of 1911, with its amendments, 


the Coal Mines Regulation Act of 1887, the Coal Mines Hence Ii ＋ 10 Ta no 

(Check Weigher) Act of 1894, the Coal Mines (Minimum re т Тт, 

Wage) Act of 1912, etc. Tables of useful data and ! З 
miscellaneous information are included, and, as before, I I Тот — 1 
two useful maps аге given, one of the Northumberland o Tm 

and Durham district and the other covering the York. 1 

shire area, on which are clearly marked all the principal and Ii Io {а= 
collieries, соке ovens, railways, seaports, ete. The book Том 1) 
is published in handy pocket form, and is priced 32. 64. Т,” 
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THE ROYAL TWEED BRIDGE, BERWICK. 


CONSTRUCTED TO THE DESIGNS OF MESSBS. 1. С. MOUOHEL AND PARTNERS, LIMITED, WESTMINSTER. 


To 


For general purposes, the ratio of the torque ж can 
1 


be taken as unity, in which case :— 


This method can be Applied on the test bed by 
running to rest fro fi sd oped Foe utor with 

res т а fixed в or the motor with 
bare shaft, and also when fitted with a pulley or coup- 


obeerving the number o 


ра monent of inertia of which is known. 
the two methods described cannot compare 


in point of absolute acouracy with those given b 
Dr. Walls, they are 5 p А 


practical and speedy. 
Yours faithfully, 


Н. W. ЕгтонјЕ. 
17, Stevenson Drive, Shawlands, May 1, 1928. 


PUBLIC APPOINTMENTS AND 
TRAVELLING EXPENSES. 


To THE EDITOR or ENGINEERING. 


бів,--Мау I be permitted, as а young and aspiring 
engineer, to make public a grievance I have in connec- 


tion with Government appointments. I have been 
Invited on several occasions to travel а distance of 


over 400 miles, to attend interviews in connection with 


appointments in Government Departments, each 
Invitation being accompanied by the information that 
no travelling expenses would be allowed. I fear 
that those responsible for this condition of affairs 
can have little knowledge of the strain imposed оп а 
young engineer's finances by comparatively large 
outlays in railway fares, and feel sure that this example 
of State economy, at least, does not meet with general 
approval. 
Yours faithfully, 

“ BATCHELOR."' 


Glaegow, May 12, 1928. 


LauwoH оғ тне S.S. “ BRITISH AEDOUR."—There 
was successfully launched from the Jarrow shipyard of 
Messrs. Palmers Shipbuilding and Iron Company, 
Limited, on May 4, the single 
British Ardour, which is being completed for the British 
Tanker Company, Limited. She is designed to o 
about 10,000 tons deadweight, and is to be fitted wit 
quadruple-expansion engines. 


sufficiently accurate 
for general problems of acceleration, and are essentially 


-screw oil-tank steamer 


THE ROYAL TWEED BRIDGE, 
BERWICK. 


THE new reinforced-concrete road bridge across the 
River Tweed at Berwick was officially opened on Wed- 
nesday last by H.R.H. the Prince of Wales and will be 
known as the Royal Tweed Bridge. Full particulars 
of the bridge will be found on page 527 of our issue of 
May 4 last, but we may mention that it comprises an 
approach 192 ft. in length, at the southern end, four 
arch spans of 167 ft., 248 ft., 265 ft., and 361 ft. 6 in., 
length, respectively, and an approach viaduct at the 
northern end, 144 ft. 6 in long. In his speech at the 
opening ceremony, His Royal Highness said that the 
361 ft. 6 in. arch span constituted a record and was 
a “feather in the cap” of British engineers. The 
completed structure is shown in the photograph repro- 
duced on this page, with the old bridge, which has 
fifteen arches, in the foreground. This old bridge has 
been in service since the reign of James I, but, like 
many other historic structures, had become inadequate 
for the requirements of modern road transport. It is, 
however, to be left in position and will doubtless carry 
some part of the cross-river traffio for many years 
to come. Perhaps, from its proximity to the new 
structure, it may serve another useful purpose іп 
enabling travellers across the Border to see the progress 
made in bridge engineering during the course of four 
centuries. 


THE COMMERCIAL AND EcoNoMIO CONDITIONS IN 
LrTHUANIA.—AÀ report on the Commercial and Economic 
Conditions in Lithuania, March, 1928, by His Majesty's 
Consul at Kovno, is now obtainable, at the price of 
944., post free, from His Majesty's Stationery Осе, 
at the following addresses: Adastral House, Kingsway, 
London, W.C.2;  York.street, Manchester; 1, St. 
George's-crescent, Cardiff; апа 120, George-street, Edin- 
burgh. The report has been issued by the Department 
of Overseas Trade as опе of the regular series. 


British Рворостом оғ Pia IRON AND STEEL.— 
According to the monthly report of the National Federa- 
tion of Iron and Steel Manufacturers, Caxton House 
(East), Tothill-street, Westminster, S.W.1, the number 
of blast-furnaces in operation at the end of April was 
149, & net decrease of 1 since the beginning of the month. 
The production of pig.iron, during April, amounted to 
555,000 tons, compared with 592,000 tons during March, 
апа 680,000 tons during April, 1927. Тһе output of 
steel ingots and castings, during April, amounted to 


644,100 tons, as against 793,300 tons during March and | p 


850,100 tons during April, 1917. 
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NATIONAL ACADEMY OF SCIENCES, U. S. A.- We have 
been informed that Sir Robert Hadfield, Bart., has 
been elected а foreign associate of the National Academy 
of Sciences, Washington, D.C., U.S.A. Тће National 
Academy of Sciences has 225 living members, all of whom 
are distinguished in some department of science. Тһе 
Academy 1s in many ways the equivalent, in the United 


States, of the Royal Society. 


CONSTRUCTIONAL WORK IN CHILE.—Memoranda giving 
particulars of the proposed programme of public works 


in connection with railway construction, port construction, 
and building construction in Chile, for execution during 


the years 1928 to 1933, have been received from the 


commercial secretary at Santiago. Firms in a position 
to offer British materials likely to be required can 
obtain further particulars on application to the 
Department of Overseas Trade, 35, Old Queen-street, 
London, S.W.1. 
quoted. 


Reference No. A.X. 6270 should be 


THE Веглвн ASSOCIATION.—This year's meeting 


of the British Association will be held from Wednesday, 
September 5, to Wednesday, September 12, under the 
presidency of Sir William Bragg, in Glasgow, which has 
entertained the Association four times 


years 1840, 1855, 1876, and 1901. 
deliver his address on the first Wednesday evening in St. 


Andrews’ Hall, 5 his subject being Modern 
Developments of the P 


reviously, in the 
The President will 


а! Sciences and their Relation 


віс 
to National Problems." The evening discourses, by 
Professor E. A. Westermarck, on the Study of Popular 
Sayings, and by Professor Е. С. Donnan, on the Mystery 
of Life, will be given in the Royal Technical College Hall, 
George-street. АП the other meetings and sectional 
transactions will take place in the University, the Bute 
Hall of which will be the reception room, an arrange- 
ment which wil be much appreciated by members. 
The presidents and recorders of the three sections, 
with which we usually deal more particularly, are: 
Section G, Engineering, Sir William Ellis and Professor 
F. C. Lea, Sheffield University ; Section A, Mathematical 
and Physical Sciences, Professor A. W. Porter and Pro- 
fessor À. M. Tyndall, Bristol University ; Section B, 
Chemistry, Professor E. C. С. Baly and Professor C. 8. 
Gibson, Guy's Hospital Medical School, London. Іп- 
quiries as to papers should be addressed to the recorders 
of the sections, and general inquiries with regard to the 
meeting to the secretary, The British Association, Burling- 
ton House, Piccadilly, London, W.1. Information about 
accommodation aud excursions can be obtained from the 
local hon. secretaries, 30, George-square, Glasgow. 
Sir William Ellis will deliver his presidential address to 
the Engineering Section, on the Influence of Engineering 
on Civilisation, аф 10 а.ш., on Friday, September 7. Тһе 
reliminary programme, recently issued, gives an outline 


of the agenda. 
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ГАВООК NOTES. 


А NOTE in the May issue of the Amalgamated Engi- 
neering Union's Monthly Journal, states that, although 
benefits amounting to 563,842l. were paid to members 
in 1927, there was а substantial increase of the funds. 
Contributions were better to the extent of 30,0131. 
than in the previous year. There was a gain in the 
general fund of 67,4671., and one in the Superannuation 
Reserve Fund of 26,742/., the General Fund now stand- 
ing at 246,531. and the Superannuation Reserve 
Fund at 1, 556, 0351. It is not possible at this date," 
the writer of the note goes on to say, to state what 
is the union's financial position at the end of the 
first quarter of this year, viz., March 31. We are, 
however, hopeful that & further increase in the union's 
funds wil be recorded. So far as the numerical 
position is concerned, it is, indeed, very gratifying to 
report that during the months of February, March and 
April there has been a net increase in our membership 
of 2,104. Тће foregoing, together with the increase 
recently made in payment of Donation benefit, will, 
we are confident, act as an impetus to officers and 
members alike to maintain the efforts that are being 
put forth to ensure the future success of the A. E. U.“ 


Under an agreement dated February 2, 1921, 
between the Miners’ Federation of Great Britain and 
the Amalgamated Engineering Union, the Union, 
while reserving the rights of its members employed in 
or about collieries ав a first consideration, gives the 
Federation control in all industrial questions. The 
Union continues to be responsible for all benefits to 
its members. In addition, it undertakes to pay to 
the district association of the Federation for organisa- 
tion and management expenses at the rate of 13. per 
month per member employed, and the Federation 
undertakes in consideration of such payment to include 
all Amalgamated Engineering Union members in its 
applications for improvement of wages, working 
conditions, &c., put forward by itself, its district 
associations or Из branches. On March 20, 1925, 
this amendment was added :— A member or members 
of the Amalgamated Engineering Union, having a 
grievance with his or their employers at a colliery, in 
respect of wages or conditions of employment, may, 
subject to the colliery lodge officials being notified, 
and the case laid before the lodge, invite a repre- 
sentative of his own or their own trade union to assist 
him or them in the presentation of the case.” The 
further clause has now been added: — In the event 
of a question affecting a member, or members, of the 
Amalgamated Engineering Union not being settled 
with the management, a representative of the union 
named may also attend, in an advisory capacity, a 
meeting with the Coalowners’ Association." 


According to the latest official report of the United 
Pattern Makers' Association, the number of unemployed 
members decreased in April from 703 to 646. Тһе total 
membership is returned as 11,052. Мг. Findlay, the 
General Secretary, intimates that the Executive Council 
have decided, at the request of the Clyde District 
Committee, to invite the various District Committees 
to suggest amendments, &c., to the national agreement 
with the engineering employers covering payment by 
results and overtime. Branches affiliated to District 
Committees are instructed to forward their $uugestions 
to these Committees, which may find it convenient, it is 
suggested, to have the whole question of the agreement 
thrashed out in detail. Done in this way," Mr. 
Findlav says, "any proposal for amendment would 
come with added weight before Е.С.” 


The National Light Casting Ironfounders’ Federa- 
tion has given notice to the unions, of which the employ- 
ees of its firms are members, that it intends to reduce 
the wages of all classes of workers as from June 4. 
Тће notice contemplates a reduction of 108. per week 
from the money bonus of all pieceworkers 21 years of 
age and over, with a proportionate reduction from that 
of pieceworkers under 21 years of age, and, in the case of 
rain-water goods moulders, an additional reduction of 
the existing percentage bonuses of 223 per cent. and 
171 per cent. to 10 per cent. in both classes. А reduc- 
tion of 10 per cent. in the all-in wage is proposed in the 
case of all time workers, except labourers, and a flat 
reduction of 98. 64. per week in the bonus of all 
labourers. “It will be noted," the employers’ secre- 
tary states, “ that this intimation of reduction repre- 
sents & departure from previous intimations of a like 
nature in respect that it is put forward on a differentia] 
basis. This has been induced by two main considera- 
tions, the first being that the two classes in respect of 
which we are making the extended application have 
been most severely hit by both home and foreign 
competition, and the second being that we wished to 
grade the reductions in proportion to the capacity of 
the men to bear them." 


At meetings of the National Committee of the 
Amalgamated Engineering Union, which are to begin 
on Tuesday next at Southport, several interesting 
resolutions аге to be discussed. Two deal with the 
question of peace in industry. In one, the National 
Committee is invited to regard “ with great concern 
the negotiations now proceeding between repsesen- 
tatives of the T.U.C. and Sir A. Mond and his col- 
leagues, and in view of the danger of such a precedent ” 
to declare that * it is definitely opposed in principle 
to all discussions aimed at effecting a compromise 
with our political and industrial opponents.” The 
other resolution on the subject is as follows :—“ That 
this National Committee, taking inío account the 
circumstances, approves of the Т.С.С. acceptance of 
the proposals of groups of employers for an industrial 
conference as being consistent with existing practice 
regarding individual industries and industrial councils, 
and as being indicative of the recognition and growth 
of а sense of collective responsibility in respect of the 
essential industries of the country enabling our side to 
advocate, among others, the principle that the con- 
ference implies that the workmen concerned аге 
members of their respective organisations.” 


ployed persons was 1,136,003. Of these, 770,810 were 
wholly unemployed, 293,106 were temporarily stopped, 
and 72,087 were persons normally in casual employ- 
ment; 918,434 were men, 35,642 boys, 149,389 women, 
and 32,538 girls. On May 9, 1927, the number of 
unemployed persons was 998,291, of whom 797,697 
were men, 30,233 boys, 138,406 women, and 31,955 
girls. 


THE SOCIETY OF GLASS 
TECHNOLOGY. 


THE President, Мг. W. Butterworth, Ѕепг., M.A., 
occupied the chair at the meeting of the Society of 
Glass Technology held in Sheffield on April 18, 1928, 
when а paper entitled “ Some New Facts arising from 
a Study of the Casing of Colourless by Coloured Glass " 
was presented by Mr. S. English, D.Sc., F. I. C., Professor 
W. E. S. Turner, and Mr. F. Winks, M.Sc., Tech. 
The paper stated that three series of glasses had been 
employed, the one being soda-lime-silica glasses 
coloured by cobalt oxide up to 0-49 per cent. The 
second consisted of potash-lead oxide-silica glasses 
coloured by cobalt oxide up to 0-9 per cent., while 
the third series consisted of commercial soda-potash- 
lead oxide-silica glasses, colourless, ruby, green, 
and blue. The coefficients of expansion of these 
glasses were determined by a differential method, the 
results being plotted graphically against temperature 
over the range from 0 deg. to the upper annealing 
temperature. It was found that in the first series 
of glasses the greatest difference produced, by the 
addition of 0:49 per cent. of cobalt oxide, in the 
expansion up to the lower annealing temperature was 
not greater than 3 per cent., while the maximum 
displacement of the lower and upper annealing (еш- 
peratures was of the order of 5 deg. Hence, no 
difficulty should be found in welding any of these 
glasses. 

With the second series of glasses it was found that 
the expansion did not differ appreciably up to the 
lower annealing temperature, but this temperature 
was displaced progressively upwards, the displacement 
reaching some 25 deg. for the glass containing 0-9 per 
cent. cobalt oxide, as compared with the parent glass. 
Similar displacement of the lower annealing tempera- 
ture was found in the series of commercial glasses. 
It was found to be possible experimentally to weld 
any of the glasses successfully. The rate of setting 
and the effect of radiation were investigated for the 
soda-lime-silica and potash-lead oxide-silica glasses, 
while the viscosities were also determined over a wide 
temperature range for the former series. When 
worked commercially the blue glasses set more rapidly 
than the colourless one, yet the viscosities as measured 
in a closed vessel were not greatly different at any 
given temperature. The outer layers of the coloured 
glasses cooled more rapidly than the colourless, due 
to more rapid loss of heat by radiation. 

A number of important principles were established, 
including :—(1) The rate of thermal expansion in 
some glasses, such as the soda-lime-silica, soda-potash- 
lead oxide-silica, and soda-iron oxide-silica undergoes 
changes, not only at the lower annealing temperature, 
but also at one or more definite points below that 
temperature. Some series, however, such as the potash- 
lead oxide-silica series, have constant thermal expansion 
coefficient up to the lower annealing temperature. 
(2) In some glasses, especially lead-oxide glasses, 
quite small amounts of colouring oxides appear to 
raise the lower annealing temperature substantially. 
(3) Viscosity determinations in closed vessels do not 
necessarily afford a measure of the rate of setting of 
glasses worked under commercial conditions. This 18 
specially true of coloured glasses. The rate of loss of 
heat from the outer layers either of radiation or by 
conduction must be taken into account. 


Clause “j” of the Overtime and Nightshift Agree- 
ment seems to be assured of discussion on proposals 
which have been sent in by four Divisions. This clause 
fixes the maximum overtime a man may be required to 
work in any four weeks, and also describes the circum- 
stances in which no restrictions at all are to apply. 
A year ог so ago, the Union. in effect, challenged the 
employers’ interpretation of it, and а prolonged, 
disastrous stoppage of work took place. In the settle- 
ment of that difference it was mutually agreed that the 
employers had the right to decide when overtime is 
necessary, the workpeople or their representatives 
being entitled to bring forward under the Provisions 
for Avoiding Disputes any cases of overtime they desire 
discussed. Meantime the overtime required shall be 
proceeded with." Two Scottish Divisions ask the 
National Committee ‘‘ to instruct Е.С. to approach the 
Engineering and Allied Employers’ National Federation 
with a view to amending clause j of the Overtime 
and Nightshift Agreement in order that overtime may 
be regularised and made more definite in respect to 
emergency work." Two English Divisions simply ask 
that the Е.С. be instructed " to seek a revision“ of 
the clause. 


Several of the resolutions of which notice has been 
given relate to wages. One which comes from Lan- 
cashire suggests that as 75 per cent. of the members 
work some system of payment by results, the Union 
should recognise the practice and negotiate for a 
National Agreement of Control Application should 
be made, it is added, for & consolidation of bonus and 
basis rate to be the rate on which piece times or prices 
are fixed. Moreover, the resolution proceeds, “а 
substantia] increase in wages, not less than 33 per cent. 
on the consolidated rate, [should] be asked on behalf 
of those men who by nature of their work are not on 
any system of payment by results, with & view to 
bringing their wages to compare with the earnings of the 
pieceworker." Two London Divisions are responsible 
tor the following resolution :—' That the National 
Committee be asked to consider the rights of District 
Committees to make application for an advance of 
wages locally through the recognised procedure of 
Local Conference and instruct the Е.С. thereon.” 


The machine question is also, it seems, to come up 
for discussion. Three divisions have sent in resolu- 
tions on the subject. The North of Ireland and Lanca- 
shire are jointly responsible for this one :—" That the 
National Committee be requested to consider the 
advisability of pressing for an early conference with the 
Employers’ Federation relative to the adjustment of 
machinist rates and grading of machines" From a 
Kent Division this proposal comes :—* That this 
National Committee is of opinion that we are аба 
disadvantage in endeavouring to organise the non- 
union machinist due to the fact that there are no 
definite rates of pay (agreed) arising from trade union 
negotiations for the operation of each class of machine 
іп an engineering workshop. We, therefore, instruct 
the Executive Council to immediately open up negotia- 
tions with the National Engineering Employers' 
Federation with а view to getting agreed rates 
established in respect to the machine question." 


— 


ARTIFICIAL-STONE PATTERN PLATES. Some particulars 
have reached us from the Constructional Engineering 
Company, Limited, Titan Works, Charles Henry-street, 
Birmingham, of а composition, known as Titamte 
stone mixture, for the construction of pattern plates 
for mouldiug machines, and other forms of moulded 
patterns. It is supplied in the form of a powder, which 
is mixed with a special solution and poured into в 
mould in which it hardens, without contraction, Ш 
from six to eight hours. When set, the hardness of 
the material is about equal to that of marble. and it 
can be turned, planed, drilled, filed or finished with 
emery paper, if required. The material, as cast, however, 
reproduces the mould with great accuracy of definition. 
as is evidenced by the fact that a sample we have 
received, in the form of an ashtray, clearly shows the 
grain of the sand mould in which it was cast. деги 
to the pattern plate, after it has been made and use | 
can be carried out by adding newly-mixed wi 
which adheres to. and sets as hard as, the old. 1155 
makers recommend the use of Titanite in place of eit ан 
metal or plaster-of-Paris patterns, and claim tat E 
to 40,000 casts have been made from one pattern ра 
with only negligible wear of the latter. 


The Ministry of Labour states that on Мау 7, 1928, 
the number of unemployed persons on the registers of 
Employment Exchanges in Great Britain was 1,103,800, 
of whom 769,900 were wholly unemployed, 260,600 
were temporarily stopped, and 73,300 were persons 
normally in casual employment. Of the total number. 
887,700 were men, 33,100 boys, 151,600 women, and 
31,400 girls. On April 30, 1928, the number of unem- 
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alone to British railways) as somewhat exaggerated. | softened by the process, and this effect is brought out 
in the deflection test. Thus, after the third blow, the 


Moreover, the authors are not in complete accord with 
the writer of the article, when he states that ''the 
desired solution is not the costly alloy, nor even the 
heat-treated rail, but the correct composition of the 
rail itself." The tests quoted later indicate very 
definitely that an alloy (chromium) steel which can be 
produced at а reasonable commercial price has very 
distinct claims towards the solution of this problem. 
Chromi um -· Steel Rails.— In October, 1913, arrange- 
ments were made for the production of а special rail 
which, whilst being sufficiently tough in the rolled 
condition, capable of being drilled and planed without 
difficulty, and free from adverse air-hardening ргорег- 
ties, would give ап economically advantageous life in the 
form of switches and crossings. Several casts of steel 
were made by the acid-Bessemer process containing 
varying &mounts of chromium up to 2 per cent. A 
chromium content of approximately 1 per cent. was 
adopted ав being most satisfactory. The carbon 
percentage was about 0-50 and the manganese content 
about 0-85 per cent. The maximum stress of the 
material was approximately 60 tons per square inch. 
The ingots rolled well into 100-lb. M.R. section rails 
and were hot-sawn, cold-straightened, drilled and 
milled (where necessary) without difficulty. Typical 
tests carried out on three casts (designated AB, BB, and 
CB) of the rails, showed that the aggregate foot-tons 


CHROMIUM-STEEL RAILS.* 


By Tuomas SwINDEN, D.Met., and P. Н. Јонмѕох, 
Assoc. M. Inst. C. E. 

Ir is much to be regretted that there is still no 
laboratory or workshop test that provides a reliable 
result concerning resistance to wear. Several types of 
machines are available, and some interesting results 
have been obtained, but owing no doubt to the complex 
nature of the physical characteristics involved, and 
also to the wide range of conditions affecting wear in 
service, such data must still have only а limited accept- 
ance. Та is particularly unfortunate in the case of 
steel rails for permanent way, and the only method of 
obtaining reliable information is to observe test rails 
under service conditions for years, and to test the wear 
by weighing or by accurate measurements of the 
profile. Correlative data, as between behaviour in 
service on the one hand, and physical tests, chemical 
composition, and microstructure on the other, are 
no doubt available to the engineers in charge of our large 
railways, and the wider dissemination of such informa- 
tion would be of great advantage in promoting greater 
interest in, and research upon, the subject which must 
ultimately result in benefit to the user. It is therefore 
with great pleasure that the authors record their thanks 
to Mr. H. P. Miles, Divisional Engineer of the London, 
Midland and Scottish Railway, Midland Division, for 
permission to communicate in these notes certain data 
concerning the behaviour in service of а quantity of 
special chromium.steel rails supplied to the Midland 


Railway some 13 years ago. 
Consideration of space has prevented the inclusion 
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deflection was rather greater on the treated than on 
tbe untreated rail, owing to the fact that the foot 
elongated and contracted in width after the manner of 
а ductile steel in tensile test after passing the yield 


point. 
Micrographs of the chromium steel “ as rolled " show 
& dense sorbitic pearlite matrix with & fine broken 
network of ferrite, the surface structure being some- 
what finer than the interior. Тһе heat treatment 
reduces the quantity of free ferrite, but preserves 
the sorbitic nature of the pearlite. Thus, the effect of 
the chromium addition, from & metallographio view- 
point, is to reduce the proportion of the soft ferrite 
constituent and to emulsify ог“ sorbitise ” the carbide, 
both of which features contribute to the greater 
hardness and toughness of the chromium steel, as 
demonstrated in the tests of physical properties. 
Service Reports on Chromium-Steel Rails.—Reverting 
to the actual service of these chromium-steel rails, 
it wil readily be understood that а considerable 
period of time must elapse before data as to relative 
wear are available concerning the supplies of rails 
of the open-hearth quality, the supply of which 
commenced about 1921. Тһе authors are indebted 
to the courtesy of Mr. Н. P. Miles, Divisional Engineer 
of the Midland Division, London, Midland and Scottish 


in the falling-weight tests were respectively 96, 95, 84, Railway, for the following data concerning the 100-1Ь. 
and 84, and the test-piece was unbroken in each case. | Bessemer chromium-steel rails, and the following is 


The conditions of the test were :—Weight of tup 1 ton, . extracted therefrom :— 
distance of bearings apart 4 ft. 3 in., and height of fall; 1. Service Reports оп Acid- Bessemer Chromium-Steel 


TABLE V.—Acip Ореч-Нкавтн CHROMIUM-STEEL RAIL. 


in this paper of an historical sketch of the development 
of rail steel, but it is well known that, during the last Analysis. 
20 years, the British Standard Specifications, and also с. Мп. Si 8. Р. Сг 
0-51 0:83 0-176 0:030 0.037 1:01 рег cent. 


those of many of our large railway companies, for 
bull-head railway rails have been amended. Тһе 
trend of development has been towards a harder rail, 


Section.—90-lb. R. B. S. Test length, 5 ft. ; bearings, 3 ft. 6 in. apart; weight of tup, 1 ton. 


Tensile Test. 


and this has been sought by increasing the carbon Falling- Weight, Test. 
content. At the same time, the manganese maximum Brinell 
has been reduced, and as the bulk of the rails in this Hard- 
5 Мах. Elon- Reduc- Yield 

country are now produced by the basic open-hearth Stress. gation. | tion of Stress, | ness of 
process, this has led to the fixing of a lower maximum | Height of Fall (ft.): 6 18. 18. 18. 12. | Tons рег | percent. | Area. | Tons рег | Tensile 
for sulphur and phosphorus. square т. | on 3 in. | percent. square Inch] Heads. 
‚ The advisability of asking for increased hardness 

(in this case hardness being obviously interpreted | Deflection, in. (as rolled) | 0-60 | 2-40 | 4:20 | 6-00 | 7-10 | 59-02 15-5 36-7 87-22 277 
as resistance to wear by abrasion) by increasing 

the carbon range and reducing the maximum man. | P*flection, in. (treated) 0:55 2.25 4.15 6.20 7:45 62.64 13.5 29-4 41-10% 286 

. • е Г ° 42“ я 5 
ganese permitted is not beyond doubt. It в well N я ix н a 
* Head. + Foot. 


known that at least certain large users formerly per- 
mitted makers to supply with manganese even up to 
1-20 per cent. in acid Bessemer steel, with carbon up 
to 0:50 per cent. in ordinary and 0-55 per cent. in 
higher-carbon steel, and no untoward result has 
been forthcoming. It would appear to be rather 
drastic, therefore, to limit manganese to 0:80 per cent. 
maximum in to-day’s specifications, and, in the 
authors’ opinion, there is small room to doubt that 
better results from every standpoint would be obtained 
by taking manganese at least up to 0-90 per cent. (and 
preferably 1-0 per cent.), even if the carbon maximum 
were slightly reduced. If the carbon were reduced, 
it would no doubt be considered possible to increase 
the phosphorus limit somewhat. This opinion is 
evidently not universally accepted, and in America, 
for example, the adherence to a high-carbon and low- 
phosphorus rail is still followed. 


TABLE II.—Influence of Reheating and Air-Cooling on 
Acid- Bessemer Chromium-Steel Rail. 


(usually) 12 ft. By way of rough comparison with 
carbon-steel rails, it may be noted that the specification 
governing 100-1b. rails at that time was that three blows 
of a tup weighing 1 ton falling from 12 ft., using bearings 
4 ft. 3 in. apart (aggregate, 36 ft.-tons), should give а 
deflection not exceeding 5:5 in. Тһе usual quality 
acid. Вевветег carbon-steel rails gave about 5-0. Тһе 
chromium-stee] rails аф the same point gave 3-0, 3:7, 
and 3-2 in.,respectively. These results were sufficiently 
promising to warrant service tests being carried out, 
and the whole of the rails were put into service under 
such conditions as would test out, as severely as 
possible, the wear-resisting value. Reports on this 
follow later in the paper. 

Influence of Reheating and Cooling іп Air.—Full 
section test lengths of all the acid-Bessemer casts 
mentioned above were reheated and cooled in air from 
temperatures of 400 deg. to 800 deg. C., in order to 
determine whether any adverse effect would result 
from heating а rail for bending. The tests showed a 


Tensile Test. 

slight gradual improvement inductility as the reheating 
No. | Heated to— | wax. Stress temperature rose. The results are given in Table П. 
"Tons per | Flongation | Reduction of | Ав the sources of supply of Bessemer steel were becom- 
square inch. on 3 in. Атса, ing more and more limited, the next step was to make а 
series of casts of similar steel by the acid open-hearth 
госевв. Тһе outstanding feature of the tests on 
1 a 50-4 кре ыш acid open-hearth chromium-steel rails is the toughness 
2 500 62-2 8-5 11:6 under the falling-weight tests, having in mind the 

А 300 js го | 3 5 comparatively high tensile strength. 
5 800 514 10-5 20.8 Influence of а Simple Heat Treatment.—The wear of 
the nose and knuckle of а crossing determines the life 


of the crossing, and certain methods have been used 
from time to time to improve ordinary quality rails 
by case or potash hardening. By way of experiment, 
120 | a length of rail was reheated to 950 deg. C. and subjected 
sound steel can be produced, but as a valuable alloying | to an air-blast on the head for 7 minutes, during which 
element to increase the resistance to wear with less | time the temperature of the surface of the head fell to 
550 deg. C. Тһе result of this test is shown in Table V. 


danger than the corresponding increase in carbon. А | 5; 
reconsideration of the British Standard Specification | Тре depth of effect of the simple air-blast cooling of the 


on these points has lately been advocated in an able | head is important, and the Brinell hardness tests, given 
article. There is no doubt that an increase of 5 рег | below, show clearly that the head is fairly uniformly 
cent. in the resistance of rails to abrasive wear would stiffened. It will be noticed that the foot is slightly 


Nevertheless, the authors’ view is that manganese 
should not be regarded merelyas ап element, the amount 
of which should be limited to the minimum at which 


mean а very large economy, although the authors are -— 
inclined to regard the writer's estimate of us s Position сап 
18 gi г : с materia 081 xxn 
is given as over 100,000.. in the cost of trac 1 in. under surface of head 288 
sti Cent f head iia 286 
* Paper гені before the Iron and Steel Institute, бош of 8 5 ae 
26 


London, оп May 4, 1928. Abridged. Centre of foot 
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Crossings.—Sufficient steel was made to produce rails 
for eight complete crossings with point, splice and 
wing rails, each 24 ft. long. The crossings were 
of various angles, and were laid in such places that 
the maximum amount of data might be obtained in 
regard to the properties of resistance to wear. 

There is no satisfactory method of testing, physical 
or mechanical, which represents even approximately 
the conditions which are to be met with in the 
permanent way. Cuttings, embankments, sub-soil, 
drainage, and other considerations all tend, separately 
or conjointly, to produce results which are not always 
expected, and the very best materials may give only 
moderate satisfaction if there be any neglect in main- 
tenance. One of these crossings was laid at the 
departure end of an open station, where the bulk of 
the trains are brought to a stop, but a certain number 
of important passenger trains run through the station 
within a 30 miles an hour speed restriction. At this 
particular station, there is a deep bed of clay, also coal 
workings, and the line is in a cutting. In consequence 
of this, it is not a simple matter to maintain efficient 
drainage, and periodically the crossing timbers would 
" work" as the greasy clay penetrated through the 
ample supply of ballast. This crossing gave a better 
life than а 0-55 per cent. carbon Bessemer steel, 
but the increase in life was not considered altogether 
satisfactory. 

Another crossing laid at the entrance to a very 
busy station is, on the other hand, exceeding the 
Most sanguine expectations, the life of the high-carbon 
Bessemer stcel crossing being 24 years, whereas the 
chromium crossing has already had a life of 13; years, 
and is not yet worn out. Particulars are given in (6) 
below. Another crossing atthe same station, but on the 
departure lines, had a life of 6} years, against 2 years’ 
life of the 0-55 per cent. carbon Bessemer steel. This 
particular crossing was considered the most important 
on account of the heavy traflic it had to bear, and 
Ия Ше is considered to be conclusive evidence of the 
efficiency of this class of steel. See particulars in 
(a) below. А further crossing in an important passenger 
line junction has had a life of 12] years, whilst the 
remainder of the junction has been replaced a second 
time during that period. See particulars іп (c) below. 

A trailing crossing in à main-line junction, where 
trains are passing over regularly at a speed of 70 miles 
an hour, is wearing so well that the decrease in depth 
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per annum can only be obtained by using the vernier 
caliper. Further experiments are worth contemplating 
for the use of this steel in tunnels, or any point where 
the rate of wear and corrosion greatly exceeds the 
normal. Тһе toughness under the falling-weight test 
is an indication of its safety, and, for point and crossing 
work. its great advantage is the absence of any difficulty 
in machining. 

2. Actual Wear of Chromium Steel in the Line.— 
(а) A 1-іп-11 trailing crossing manufactured from 
acid.Bessemer chromium steel, cast В.В. (see above), 
was laid in at Derby on May 24. 1914, at а place 
where the life of an ordinary steel crossing was not 
more than two years. Тһе latest report of September 
30, 1919, says that the nose of this crossing has worn 
down about 3 in., and the life to date is five years 
five months. Taken out August, 1920. Total life, 
6$ years. (b) A 1-іп-8 facing crossing manufactured 
from the same blow as the above was also laid in 
at Derby on May 24, 1914, at а place where the Ше 
of ап ordinary steel crossing was not more than 
9% years. Тһе latest report says that this crossing 18 
wearing satisfactorily; the life to this date being 
134 years. (с) A 1-іп-10 facing crossing manufactured 
from acid-Bessemer steel, cast A.B.. has been in 
service in the up-line at St. Paul's Road passenger 
junction, London, for 12} years. It was laid in 
March, 1914, and taken out in June, 1926, thus 
showing 148 per cent. longer life than an ordinary 
steel crossing taken out at the same place. 

General Remarks.—Although this steel is ex- 
ceptionally hard, we did not find it much more difficult 
to plane than our higher carbon steel. This steel is 
also so tough that it is practically impossible to break 
it under any ordinary testing conditions. This steel 
can be reheated for bending and cooled in air without 
any adverse effect, in the same manner as ordinary 
steel, and, therefore, can be drilled and manipulated 
by а ganger on the line as required. 

The data given in the above report will probably 
appeal to railway engineers more than the test data 
previously submitted, and should, it is suggested, 
encourage а deeper interest in the use of special steel 
for this purpose. 

Chromium-Steel Fishplates.—In Мау, 1925, at the 
authors’ suggestion, a quantity of acid open-hearth 
chromium rail steel was rolled into fishplates and 
tested. 1618 not proposed to go into details concerning 
the results obtained, but а few figures may be quoted 
as а matter of interest. Тһе tensile tests were of the 
following order :—Yield stress, 37 tons per square inch; 
maximum stress, 60 tons per square inch; elongation, 
on 2 in., 15 per cent.; reduction of area, 36 per 
cent. Joints were made using chromium-steel fish- 
plates with both ordinary and chromium.steel rails, 
and the results were compared with joints built with 
ordinary steel fishplates and both qualities of rail 
steel. All were of the 95-lb. R.B.S. section. The 
joints made using chromium:steel plates were naturally 
very much stronger. 


Tested on 2-ft. centres, joints built with ordinary 
plates gave a set of 0-07 іп. at 20 tons load, whereas 
37 tons was required to produce the same amount of 
set with chromium.steel.plated joints. Tested оп 
3 ft. 6 in. centres, ordinary-steel joints showed а, set 
of 0-01 in. after a load of 78 tons, whilst chromium- 
вбесі joints withstood 15 tons before sustaining the 
same amount of set. The joints were built up with & 
јап. gap, and in each case the loading was continued 
until the heads of the rails touched. Оп the 2-Н. 
bearings, this load was 60 tons in the case of the 
chromium-steel plates, the joints being sound ; the 
deflection under load was 0:99 in., and the permanent 
set 0-75 in. There is probably a field worth developing 
with а view to strengthening the joint by the use of a 
stronger plate, and the tests indicate Ъпейу what 
may be expected in this direction, although it is not 
suggested that the chromium steel is necessarily the 
most economical type of steel to employ for this 
particular purpose. 


BRADSHAW'Ss RatLway GuipE.—The general railway 
and steam-navigation guide, known to every adult person 
in this country ак“ Bradshaw," was first issued in October, 
1839. Subsequent issues were intermittent and without 
regular dates, but, in December, 1841, under the title of 
Bradshaw's Monthly Railway Guide, it made its first 
appearance аз а regular month] y publication, containing 
32 pages of the samo 8126 and shape as those of the 
present guide. It is interesting to record that this 
monthly issue has never, 80 far, been interrupted. In 
order further to increase the usefulness of the guide, 
several new features have been introduced for the first 
time in the May issue. These comprise new and enlarged 
maps of England and Wales, Scotland, Ireland, and the 
London district. ‘The maps are divided into numbered 


and lettered squares, whieh, in turn, are repeated in a 
separate column іп the new and revised index; the 


table page references on the maps are printed in red. 
In addition, 16 pages in which are set out through 


train services to and from all parts of the country, have 


been included at the end of the guide. 
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a state of brittleness. Sometimes а chain link as a 
whole becomes ''burnt" during the manufacturing 
process, and the application of а sudden shock to such 
а link will produce а fracture similar to that of the 
cable link mentioned in the opening paragraph which 
had broken off short.“ In other cases, a fractured 
link shows a cross-section containing two or more layers 
of burnt iron, which have been overheated in the 
puddling or mill furnaces. Тће intermediate layers 
are in the normal ductile state. А link, showing such 
a fracture, was normalised (heated to 1,000 deg. C. and 
cooled in air) before testing, and it was thus demon- 
strated that the overheated material cannot be restored 
by subsequent heat treatment of this nature. In 
other cases, a link made of good iron may be overheated 
оп the smith's hearth, producing а“ burnt" zone on 
the surface of the link. These are general cases of 
failures due to brittleness caused by overheating, 
but, in these cases, the causes of failure can usually be 
determined from the appearance of the fracture and 
by the usual tests. 


THE CAUSES OF FAILURE OF 
WROUGHT-IRON CHAIN AND CABLE.* 


By Н. J. Сосон, M.B.E., D.Sc., Ph.D., and A. J. 
Моврну, M.Sc. 


For many years wrought iron has been used exten- 
sively for the manufacture of chains and cables. Ц 
possesses excellent welding and corrosion-resisting 
properties, and is extremely ductile. The latter 
property is of extreme importance in lifting-gear chain 
or cable, with which type engineers are chiefly con- 
cerned. In the event of the application of an unusually 
heavy static load, ог of а shock load (often caused 
by а snatch or sling movement) а well-made chain, 
in normal condition, will deform considerably (thus 
giving visible warning) and will absorb а large amount 
of energy before finally fracturing. There is a long 
record of cases, however, where a chain has behaved in 
an extremely brittle manner. Such failures usually 
occur under shock loading, often of а magnitude 
absurdly small in comparison with the normal capacity 
of the chain; for example, many cable links have 
fractured when the chain has been dropped into а 
chain-hold for stowage. Тһе appearance of the face 
of the fracture of a link thus brokent shows that it is 
clearly not a fatigue failure. Moreover, had it 
failed by fatigue, it must have done so under a cycle 
of repeated-tensile loading which, in а ductile material 
like wrought iron, would have produced considerable 
deformation of the link as а whole. In the majority 
of failures, the shape of the link shows that practically 
no total deformation has occurred. Many links have, 
after failure, been submitted to а careful mechanical 
and metallurgical examination. Test-pieces cut from 
the interior of the link have shown test properties 
and microstructure comparable with those of wrought 
iron in its most ductile state. 'The cure adopted for 
many years for such a brittle state is & prolonged 
low-temperature annealing treatment (at а dull red 
heat, 650 deg. C. to 750 deg. C.) followed by slow 
cooling. 

The origin of this treatment is obscure and the 
practice has developed simply as the result of wide 
experience; in some cases, periodic annealing is а 
statutory requirement. "The view held by many chain- 
smiths on the cause of brittleness and the effect of 
annealing is that the iron tends, in service, to become 
crystallised, a condition which is removed by the 
annealing process. In view of the fact that the mate- 
rial is originally in а finely-divided crystalline state, 
and that the critical point for normal wrought iron 
is in the neighbourhood of 900 deg. C., this explanation 
cannot be correct. In many instances, sudden chain 
failures have involved fatal accidents and it became 
imperative, in the interests of public safety, that the 
causes of chain failure should be investigated in а 
systematic manner. А recommendation that such 
an investigation should be carried out was forwarded 
by the Home Office to the Department of Scientific 
and Industrial Research, and, in the autumn of 1924, 
an experimental investigation was commenced at the 
National Physical Laboratory. A very lengthy 
research programme has now been completed and the 
full report] is in course of publication. In view of 
the voluminous nature of this report and of the impor- 
tance of the subject to engineers, it was considered 
that а shorter account of the results of the research 
should be communicated elsewhere, and the present 
paper has therefore been prepared. 


FAILURES DUE то FAULTY ов DETERIORATED 
WELDS. 


If the weld is made at too low & temperature, or is 
dirty, or is incompletely closed during manufacture, 
а very weak joint is obtained offering low resistance to 
shock. А dirty weld may open up entirely along the 
scarf. Etched cross-sections through welded crowns 
of new links ($-in. chain, Reference Mark CDG) show 
varying qualities of weld. The manner in which the 
metal has flowed during working is evident. Attention 
may here be drawn to & very insidious defect met 
with in practice. Under repeated shocks received 
in service, the welded joints tend to separate. боше- 
times the scarf opens on the outside; this can be 
detected by visual examination. А much more 
dangerous form of deterioration is that in which the 
weld separates within the link. Samples A, B, C and 
D, were cut from a -in. crane chain (Reference Mark 
CSJ) which has been regularly annealed, tested and 
examined during thirteen years' service. 'The welds 
were, apparently, in good condition. А minute ex- 
amination of the exterior of all the links of the chain 
failed to show the slightest sign of scarf movement. 
This chain easily passed the required static tensile tests 
(proof load), but when tested under shock, failed at 
the welded joints, with & low absorption of energy. 
Sample À was the chain as received, while samples B, 
C, and D were all tested (under tensile impact) in the 
“ ав received," annealed (650 deg. C.), and normalised 
(1,000 deg. C.) conditions, respectively. All showed 
weld failures, indicating that heat-treatment cannot 
cure this dangerous defect to which chains are liable. 
(А very lengthy series of tests was made on a new 
chain (Reference Mark CEM) and this progressive 
deterioration of the weld under repeated shock was 
reproduced in the laboratory with results exactly 
similar to those described above.) 


EFFECT OF REPEATED STATIC STRAINING. 


It is well known that overstraining followed by 
suitable heat-treatment can, in some metals, produce 
а. coarsened grain structure, and the opinion has been 
expressed that the practice of ‘ periodic " proofing 
and low-temperature annealing of wrought-iron chains 
might conceivably lead to such grain growth with the 
attainment of a state of brittleness. This possibility 
has been experimentally explored іп a very complete 
manner. The experiments and results may be sum- 
marised as follows:—A new 1 in. chain (Reference 
Mark CDG) was used in the tests, and all samples were 
given a preliminary normalising treatment. These 
samples were submitted to a combination of static 
tensile straining with, in some cases, intermediate 
and, or instead, final heat-treatment. Two standard 
heat-treatments were employed: (a) normalising 
(heating to 1,000 deg. C., maintaining for 15 minutes at 
this temperature, and finally cooling in air), denoted 
by №; and (b) annealing (heating to 650 deg. С. for one 


FAILURES AND CHARACTERISTICS OF OVERHEATED 
WROUGHT Iron. 


There is no doubt that overheating wrought iron 
produces extreme brittleness which cannot be removed 
by any subsequent heat-treatment. In experiments 
made on this point, four bars of best quality wrought 
iron (Reference Mark CRK) were heated to various 
temperatures, notched, and broken under hammer 
blows with the following results :— 


Blows Required to 


Bar. Temperature. Fracture. hour, and then cooling in the furnace), denoted by A. 

Al 1,100 deg. С. 7 The overstraining was performed on an energy basis 

А 2 1,200 deg. C. 4 the amounts of energy absorbed in samples containing 

21 1400 deg. С. 2 ten links in the first, second and third overstrainings 
‚400 deg. C. 1 


being adjusted to 4-7, 3: 6 and 2+ 5- in- tons, respectively. 
(These are equivalent to the energies absorbed during 
а single application of а tensile load of 10 tons.) The 
complete programme of treatments used is аз follows, 


Varying degree of “crystallinity " were exhibited 
in the fractures, and іп Ме microstructure, on longi- 
tudinal sections, of these bars there is no marked 


difference in grain size between the specimens and по | where О denotes overstraining :— 

eign of oxidisation in the interior of the metal. Тһеге (1) One, two, and three overstrainings (NO, NOO, 
is thus no doubt that overheated material produces | NOOO). (2) As (1), with a final annealing пеш 
| (ХОА, NOOA, NOOOA). (3) Аз (1) with 8 fin 
* Paper read before the Institution of Mechanical | normalising treatment (NON, NOON, NOOON), 
Engineers, on Friday, April 20, 1928. Abridged. (4) Two and three overstrainings with intermediate 


ics рия 20 in. long, studded (Reference | and final annealing treatments (NOAOA, №040404). 


| 1 ; i isi bstituted for annes- 
$ The Causes of Failure of Wrought-Iron Chains, (5) Ав (4), but with normalising su hree 
by Н. J. Gough and A. J. Murphy, Department of Ing (NONON, NONONON). (6) Two and d ol 
Scientific and Industrial Research. Engineering Research | overstrainings with intermediate annealing 8n 
Special Report, No. 3. Н.М. Stationery Осе. normalising treatments (NOAON, ХОАОАОХ). 


(8inches), Inches. 


5 МАУ 18, 1928.] 
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Tests were also made on samples in the as received, 
annealed, and normalised conditions for purposes of 
comparison. Each of the samples used consisted 
of length of ten links. After the required treatment, 
the sample was cut up to provide :—(а) A length of 
six links for static-tensile tests to destruction. (b) Four 
separate links, which were cut up to provide small 
specimens for (i) complete static-tensile test ; (ii) impact- 
tensile tests; (iii) notched-bar and Brinell hardness 
testa; and (iv) microscopical examination. 

АП tests were in quadruplicate. In Figs. 1 and 2 
the principal results are expressed graphically. It 
wil be seen that the usual strain-hardening effects 
due to the overstraining are clearly demonstrated, but 
that annealing or normalising is very effective in 
restoring the material to its original ductile state. 
In Fig. 1, attention is especially directed to the value 
of the energy absorbed to fracture in the final test to 
destruction. Тһе chief result of the tests 18 to show 
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tion by shock loading (tensile-impact in the railway- 
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coupling testing machine). From other samples, 
notched-bar test pieces were cut. Тһе results obtained, 
which represent the average of tests on eight samples, 
are summarised in Table I. 

The notched-bar test results reproduce exactly the 
features of those of the previous experiments on }-in. 
chain. Тһе overstraining causes а reduction in the 
value of the energy &bsorbed, which а subsequent 
annealing still further reduces by 50 per cent. This 
behaviour 18 confined, however, to these test specimens ; 
it is certainly not reflected in the behaviour of the 
chain when tested. to destruction, ав а whole, under 
shock. Оп the contrary, it is found that the annealing 
treatment has conferred additional ductility on the 
material and has at least removed the strain-hardening 
due to the overstraining. Тһе exact significance of 
the notched-bar test is stil] obscure, and the above 
tests are regarded as decisive evidence that annealing 
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careful grain counts were made on these sections after 
polishing and etching. As would be expected, wide 
variations in grain size exist in any one sample of 
wrought iron, and this presents some difficulty in 
estimating the effect of different treatments on grain size. 
It is evident, nevertheless, that with the conditions of 
overstraining, and with the heat-treatments employed, 
corresponding changes in grain size are not produced 
and, more important still, that no combination of over- 
straining and annealing has produced a coarsened 
structure. Now the specimen for microstructure 
represented a complete section of the link taken at the 
crown, апа had been subjected to strains varying from 
a maximum compression, through zero, to a maximum 
tensile strain. At no point, therefore, had the strain 
been critical with regard to the heat-treatment used. 
In other experiments made on tapered test-pieces, the 
authors were unable to produce any coarsened grain 
growth by & combination of strain up to 16 per,cent. 
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Static-Tensile Tests on Overstrained 1-in. Chain. 


Curve a.—Extension in Overstraining Test. 
== " Test to Destruction. 


НА c.— Total Extension. 
„ d. Energy absorbed in Overstreining. 
Destruction Test. 
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Mechanical Tests оп Small Specimens Cut from the Chain Links. 


Curve a.—Tensile Limit of Proportionality. 
.— „  J Yield Stress. 
„  C.—Ultimate Tensile Strength. 
„  d.—Energy absorbed to fracture in Static- Tensile Test. 
„ е. —Епегру absorbed іп Impact-Tensile Test (Un-Notched Specimens). 
f.—Results of Charpy (Beam) Impact Testa (Notched Specimens). 


f.—Total Energy absorbed. 


that repeated overstraining and low-temperature 
annealing applied to a wrought-iron chain does not 
produce any shortness or brittleness—as disclosed 
by static-tensile tests—but, on the contrary, it induces 
а state of great ductility. Fig. 2 shows that the 
mechanical tests on specimens cut from the links 
reflect broadly the above conclusions deduced from the 
behaviour of the chain. The notched-bar test results, 
however, show that annealing following overstraining 
did not restore the notched-bar value ; in fact, in some 
cases, a further drop in notched-bar value resulted 
from the annealing. It appears entirely contrary to 
the ductile nature of the material after such annealing 
and to general experience of the behaviour of annealed 
chains in service, to suppose that the characteristics 
revealed by the notched-bar test would be reflected 
in the behaviour of chain lengths tested under shock 
conditions. The matter was investigated, however, 
in а thorough manner, by a series of tests. А new 
14 in. open-link chain (Reference Mark CET) was 
used, which possessed welded scarves of a very high 
and uniform quality. A number of samples, each 
containing eight links, was overstrained by a static- 
tensile load of 28 tons (this is exactly equivalent to 
the load of 10 tons applied to the }-in. chain in the 
previous tests). Some samples were then annealed 
and others were normalised. These three conditions 
will be distinguished by the symbols O, OA, and ON. 
Samples in each condition were then tested to destruc- 


TABLE I.— Tests on 1]-in. New Chain (Reference Mark 
CET) Overstrained $n Static- Tension and Tested to 


Destruction under Shock (Impact-Tensile). 


Treatment. 


Over- | Over- 


Test. Over- |strained ‘strained 


Test Data. 
| Аз strained; and an- and 
received (О). | nealed | normal- 
Қ (ОА) ised 
(ON) 
Shock tests to | Energy ab- 23-9 18-7 24-8 32-8 
destruction on sorbed to 
chain lengths; fracture, 
(impact - ten-] Inc -tons 
sile) Average ех- | 0-63 | 0-43 | 0-80; 0-99 
tension per 
link after 
test, In. 
Notched - bar| Energy ab- 50 41 20 45 
tests on speci- sorbed to 
mens cut from fracture, 
links ft.-lb. 


following overstraining does not reduce the resistance 
of the chain to shock, but increases these shock-resisting 
properties. Returning to the tests on the }-in. chain, 
two transverse sections were cut from the end of each 
of two links of every chain sample employed. Very 


elongation and subsequent annealing at 650 дер l C. 
Thus, it will be seen that the experiments failed 
completely to produce a state of brittleness by any 
combination of static straining and annealing at 
650 deg. On the contrary, annealing was found to be 
extremely beneficial in restoring overstrained material 
to a condition nearly approaching its original ductile 


state. 
(To be continued.) 


TRIAL TRIP ОҒ THE S. S. Его DiAMANTE."—The Rio 
Diamante, a single-screw cargo steamer built by Mesars. 
Wm. Gray and Company, Limited, to the order of the 
Thompson Steamshipping Company, Limited, of London, 
successfully ran her official sea trial on May 5. She 
has been constructed to the design of the Monitor 
Shipping Corporation, Limited, Newcastle-on-Tyne, and 
it is expected that the combination of Monitor design 
and high-pressure quadruple-expansion machinery, with 
which she is fitted, will give most economical results. 
A speed of 13 knots was obtained on the trial, and the 
absence of vibration at all speeds was most noticeable. 
The vessel complies with Lloyd's highest class, and 
has the following dimensions: Length, 400 ft.; breadth, 
53 ft.; and depth to upper deck, 28 ft. 1j in. She is 
fitted with six watertight bulkheads, together with 
steel centre-line bulkheads in the holds, and wood 
shifting boards for grain cargoes. The cargo is handled 
by 10 derricks worked by 11 steam winches, which 
have been supplied by Messrs. Clarke, Chapman and 
Company, Limited, Gateshead-on-Tyne. 
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THE MICROSCOPIC EXAMINATION 


OF SOME ELECTRICAL INSULATING 
MATERIALS. 


By Автнов В. Еуквкзт, Ph.D. 


Iw modern engineering practice, with the develop- 
ment of the larger and more efficient machinery 
associated with the generation of ever-increasing 
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fibres are used for high quality papers for particular 
purposes. 

By the microscopic examination of the paper, in 
general its quality may be determined not only by the 
identification of the fibres of which it is composed, 
but also by the length and condition of the fibres. 
For examination of the paper, a small piece of it is 
shaken up in a tube with water, and is boiled if 
necessary, until it becomes pulped and disintegrated. 


from the nature of its “ tear,” алиды a clean tear 
free from protruding hairs. Many qualities of paper 
are made up containing chemical wood pulp. They 
show microscopically a very different structure from 
that of the rag paper mentioned above, the wood pulp 
showing long soft ribbon-like fibres as shown in Fig. 2. 
These woody fibres usually have markings along their 
length by which the origin of the wood may be deter- 
mined. These fibres are frequently found in various 


Fic. 1. CorroN Rac Purp. x 40. | 


Еа. 2. CHEMICAL Woop PULP. х 40. 


Fid. 3. MECHANICAL Woop РОБЕР. x 40. 


Fie. 4. PAPER MULBERRY. X 40. 


amounts of energy, further demands are continually 

ing made on the physical properties of the varjous 
materials of construction of the plant for the mani- 
pulation of this energy. Accordingly much more 
attention must now be given to the testing and exam- 
ination of these materials; that the most suitable may 
be selected for а particular service and also to ascertain 
that compliance is made with the necessarily more 
rigid specifications of to-day. In the electrical indus- 
try the tendency now is towards the employment of 
higher voltages, especially in the transmission of 
energy, ара this has led naturally to further study of 
the properties of the common materials used for in- 
sulating purposes, as further demands are made of 
such materials. | 

Тһе first testa to be applied to an insulating material 
must obviously be directed towards ascertaining its 
electrical properties; but underlying the properties of 
any material are its composition and structure; and 
it is in determining these, as well as in the study of 
defective material that microscopic examination has 
proved of service to the electrical engineer, in connec- 
tion with his study of insulating materials. The 
author has had occasion to examine microscopically 
various such materials, insulating papers, varnished 
cloths, and vulcanised fibre, and the photomicrographs 
which accompany this article illustrate some of these. 

Insulating Papers.—Papers are used for electrical 
insulation purposes in engineering in connection with 
the manufacture of cables, of insulating tubes and 
sheets, and in the manufacture of electrical machines, 
for insulation between layers of windings and in slot 
insulation, &c.; also for insulation in condensers. 
The grades of paper used for these purposes are made 
up from various organic fibres, among which we find 
moet commonly jute and manilla, cotton fibre derived 
from rags, апа wood pulp produced from various 
chemical processes (“ chemical wood pump") or by 
grinding (“ mechanical wood pulp"). Various special 


Fia. 5. SECTION oF BAMBOO STEM. x 40. 
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Ета. 7. VARNISHED CLOTH. 


Епа. 0. Jure AND CHEMICAL Woop Porr. x 40. 


— Е 
(ess ӘЛІШ 
— 


A small portion of the pulp is then removed and placed f а а — 
on a microscope slide and covered with a chin pioce а 9 paper, intermixed with fibres Iro 


of glass. To bring up the details of the fibres, and in 


some cases to distinguish between one fibre and | pulp is frequently found. In thisc 


is used, and the reagents | geneous pulp is seen, as shown in Fig. 3, with the 
selected for this often attack different fibres in fibres аи broken down, y 


another, chemical staining 


In poorer quality paper, however, mechanical wood 
ase a coarse hetero- 


and in some cases bunched 


different manners, thus providing some clue to their | together. Such pulp is more often than not mixed 


identity. 

In general the different fibres are identified by their 
form, dimensions and markings when viewed under the 
microscope. Thus a paper made from cotton rags 


appears as shown in Fig. 1—а tangle of broken and | Japanese tissue paper m 


frayed fibres. 


with chemical wood pulp as described above. 

Finer quality tissue papers, and especially those of 
Japanese origin, are made from bamboo, paper mul- 
berry, or grass fibres. Fig. 4 shows the pulp from 
ade from paper mulberry. 


Rag pulp is found as an ingredient | It will be noticed that there are besides the long fibres 


of many of the better quality papers, especially of | of the paper itself numerous short, broad fibres. These 
English tissue papers and general good quality light | are the parenchymateous cells by which these fibres 


weight paper. Such paper may often be identified | are often identified. 


Fig. 5 explains their presence 


мч 
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with the long fibres of the paper; it shows in section 
of the stem of а bamboo-like plant, and shows 
how the long woody fibrous bundles of the fibro- 
vascular bundle are interspersed with the masses of the 
soft tissue of the stem, shown as а typical plant cell 
structure made up like & brick wall. When such a 
stem is pulped for paper-making, some of these soft 
cells, called the parenchymateous celle, remain en- 
tangled in the long woody fibres and are, consequently, 
not washed &way and are seen in the final product ав 
indicated in Fig. 4. In cable manufacture, also for 
insulation between layers of windings and in slot 
insulation, where mechanical protection for the slot 
conductors is required, heavy grades of paper are used. 
Such grades аге usually made up from manilla or jute 
generally mixed with chemical wood pulp апа perhaps 
some cotton rags. Ап example is shown in Fig. 6. 


of any desired thickness may be cut by drawing the 
razor across this surface. For the present work, Ше 
average thickness of section obtained was 0-003 in. 
Examination by this method reveals in striking con- 
trast the difference between general British апа foreign 
practice with regard to the manufacture of varnished 
cloths. For whereas in the former case heavily-rolled 
smooth-finished fabrics are used, yielding а smooth. 
finished, varnished cloth, it has been found, especially 
in the United States, that а rough, undressed fabric, 
yielding on varnishing & rough surfaced product, has 
in some respecte better properties than the smoother 
variety. 

Two types of section of the cloth may be cut parallel 
to one set of threads in the cloth; first, а section 
entirely between the threads parallel to the plane of 
section. In this case, the nature of the varnish film 


x 25. Fic. 10. бестіоч ок DRESSED VARNISHED CLOTH. 


. Vulcanised Fibre.— Another insulating material sub- 
jected to microscopic examination із vulcanised fibre. 
Better quality fibre is made up from rag which is 
pulped to the paper-making stage and deposited in 
sheet form. The sheet is treated in baths of sulphuric 
acid, or of zinc chloride solution, to soften the fibre 
walls so that when several sheets of treated paper are 
pressed together, the fibres tend to mat or соћеге, to 
yield a homogeneous product; finally, the product is 
soaked in water to remove all chemicals. The quality 
of the finished product depends to a large extent on 
how far the fibres of the original paper are destroyed 
in the process, and consequently microscopic examina- 
tion, revealing the condition of the fibre, is of great 
assistance in determining the quality of the product. 
Sections are cut across the original layers of paper 
by means of a very sharp plane. In some cases, parti- 


ü A да „му. 


Fic. 13. SECTION oF VULCANISED FIBRE. х 10. 


Varnished Cloths.—Varnished cloth is usually made 
by applying suitable yellow or black varnish to the 
surface of the cotton cloth which has previously been 
dressed, to remove, as far as possible, the hairy 
surface. Several coats are usually required to produce 
the desired thickness of varnish film. If the cloth has 
not been “ filled ” the varnish will fill in the interstices 
between the threads of the original cloth, but as long 
as the process is carried out at atmospheric pressure, 
it is found that there is little penetration of the varnish 
into the threads themselves. 

Black varnish is so opaque that only special methods 
of microscopic examination are applicable to it. 
Yellow varnished cloth is microscopically examined 
first on the flat when by transmitted light the uni- 
formity of the varnish film may be determined, and air 
bubbles trapped between the fibres may be located. 
Fig. 7 shows the surface view of a typical yellow 
varnished cloth. Towards the centre of this figure, 
air bubbles trapped in the varnish between the fibres 
are clearly seen. It will also be appreciated that by 
this method the quality and nature of the original cloth 
may be studied. 

Much more information concerning the cloth and the 
form of the varnish film may, however, be obtained 
from sections cut through the cloth. Sections are 
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Fic. 14. VULCANISED FIBRE. x 80. 


in the interstices of the cloth will be revealed. Such а 
section of а rough-finished “ undressed cloth is shown 
in Fig. 9. The hairyness of the undressed fabric will 
be noticed, апа the irregularity of the varnish film. 
As а contrast to this, Fig. 10 shows the section of a 
dressed cloth. Here a smooth clean film is seen. It 
will be noticed that the film in this case is definitely 
" striated,” and there is distinct evidence of three 
separate varnish lavers on the cloth. Тһе cloth in 
this case has also а much closer weave than has that 
shown in Fig. 9. Now, if the section be cut actually 
through a thread parallel to the plane of section, then 
the microscopic appearance of the undressed cloth, 
is as shown in Fig. 11, the parallel thread is seen wind- 
ing in and out of the threads perpendicular to the 
section. The thinness of the varnish layer will be 
noticed here, indicating that with the rougher cloths, 
the varnish actually penetrates the open weave rather 
than being built up on it, as in the case of the dressed 
cloths. With the close woven, heavily-rolled dressed 


cut by means of a razor, while the specimen, supported 
by some suitable mounting medium, is held in a 
microtome, as shown in Fig. 8. Ву means of the milled 
head the specimen and mounting may be raised above 
the plane upper surface of the microtome, and sections 


fibre in this case. 


cloth, it is found that often the penetration of the 
cloth itself is very slight. Sections along а thread 
show & great tendency to split longitudinally as shown 
in Fig. 12. There is no evidence of varnish inside the 


Ета. 15. VoLCANISED FIBRE. х 80. 


cularly with low-grade fibre, the section shows stria- 
tions marking the position of the original layers of 
paper, as іп Fig. 13. In other cases, these striations 
are entirely absent. Depending on the degree of 
softening of the fibres by chemical attack, and the 
extent of pressing the sheets of paper together after 
this treatment, the fibre shows an open or completely 
closed structure as shown in Figs. 14 and 15. Various 
intermediate stages occur, and in cases where the 
original paper has received insufficient treatment, un- 
changed fibres may occasionally be found. Naturally, 
the insulating properties of varnished cloths and vulcan- 
ised fibre are dependent on the qualities of the product, 
and particularly on the absence of inclusions of foreign , 
matter, moisture and gas bubbles; it is in the detec- 
tion and location of such inclusions that the microscope - 
can be of special value to the engineer, аз well as in 
the determination of the quality of the material under 


examination. 


Соо PRODUCTION OF ONTARIO.—The output of 


gold from the Province of Ontario, Canada, last year, 
was 
the previous year. 
output in 1920 having been only 565,283 oz. 


1,630,433 oz., compared with 1,497,215 oz. in 
Each year shows an increase, the 
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HEAT RESISTING STEELS. 
Part IL.—MkcHANICAL PROPERTIES.* 
Ву Dr. W. Н. HATFIELD. 
(Concluded from раде 590.) 


Consideration ој the Data given in the Tables.— 
Wrought iron, when pulled in tension at 800 deg. C., 
gives a value as low as 2-03 tons per square inch, and 
this is of interest as a basis of comparison for the steels 
under consideration, since it is & near commercial 
representative of pure iron. With 0:15 per cent. 
carbon steel а value of 4 tons is obtained, and the 
increased strength is most probably due to the carbon 
and manganese content. The other four steels tested 
were typical of the modern high tensile hardened and 
tempered alloy steels, nickel, nickel-chromium, nickel- 
chromium-molybdenum, and  chromium-vanadium. 
The highest value obtained at 800 deg. C. was that 
given by the nickel-chromium-molybdenum steel with 
a maximum stress of 7-68 tons per square inch. Thus 
it may be considered that in the ordinary steels em- 
ployed in engineering, 7 to 8 tons per square inch 
indicates the limiting maximum stress value at 800 deg. 
C. Tests disclosed the very illuminating fact that the 
silicon-chromium  heat.resisting steels are already 
softened so considerably by а temperature of 800 deg. C. 
that values of only 4 tons to 6 tons per square inch are 
obtained. Table IV clearly shows that the high- 
speed tool steels tested only gave values ranging from 
8.tons to 10-5 tons per square inch, and the cobalt- 
chromium valve steel gave a value of 13 tons per square 
inch, but was deficient in ductility. 

It is of interest to turn now to the general data with 
а view to deducing the effect of the addition of some 
of the elements available upon the resistance to soften- 
ing at high temperatures, as indicated by the tests 
performed at 800 deg. C. The remarkable fact was 
disclosed as а result of investigation that with the 
carbon at 0:07 to 0-09 per cent. chromium contents of 
14 and 18 per cent. respectively were without influence, 
since values were not obtained equal to the mild steel 
of commerce. In both cases a value of 3 tons per square 
inch was obtained. With the chromium stationary at 
14 per cent., however, it is possible. by increasing the 
carbon to 0-54 per cent., to raise the strength at 
800 deg. C. to 9-30 tons per square inch. Ав a matter 
of fact, the last steel has been successfully employed 
in large quantities as а heat.resisting steel, but it is 
clear that the increase in strength at the high tem- 
perature is due to the combined effect of the carbon 
and the chromium. Ав regards the influence of nickel, 
it was found that in the case of three steels, the 
presence of nickel up to 36:5 рег cent., even with 
0-23 per cent. of carbon, did not give a value greater 
than 7-85 tons per square inch. 

With such data before us concerning the effect of 
chromium or nickel, even when added in large per- 
centages, it is instructive to study the effect when 
both elements are present together. Тһе results 
obtained from Nos. 34 and 35, Table VI, indicate that 
with 18 to 20 per cent. of chromium, and 8 to 9 per cent. 
of nickel, with a range of carbon from 0-13 to 0-41 рег 
cent., values of only 7 to 9 tons per square inch may be 
expected. With carbon at 0-06 per cent., as shown by 
steel No. 41, Table УП, a steel containing 23-22 per 
cent. of chromium and 24-02 per cent. of nickel gave a 
value of 13-2 tons, whilst with 0-11 per cent. of carbon, 
& steel containing 14:84 per cent. of chromium and 
10-16 per cent. of nickel, gave а value of 10-17 tons 
per square inch, but with values indicative of much 
greater ductility at the temperature. 

Attention should now be directed to the enhanced 
values obtained by adding tungsten to the chromium- 
nickel steels. Steels Nos. 29 and 30, Table V, соп- 
taining 13 to 14 per cent. of chromium, and 9 to 10 per 
cent. of nickel, with 3 to 4 per cent. of tungsten, give 
values of 22-75 and 22:50 tons per square inch. Steels 
Nos. 36 and 37, with 18 to 19 per cent. of chromium and 
similar nickel and tungsten contents, give values of 
21-3 and 20-0 tons per square inch. Steel No. 44. 
Table VII, containing 14:95 per cent. of chromium and 
94.89 per cent. of nickel, and nearly 3 per cent. of 
tungsten, gives а value of 19 58 tons per square inch. 
16 will thus be seen that the addition of tungsten results 
in & very marked inerease in strength when added 
along with nickel and chromium. Values of 20 to 
25 tons per square inch are obtainable with steels of 
this class compared with 2 to 3 tons from wrought iron 
and mild steel. This evidence would point to 14 per 
cent. of chromium being about the requisite addition 
required of that element, but that, as regards nickel. 
similar results are obtained over a wide range of compo- 
sition. 

Other resulta enable the deduction to be drawn that 
the addition of molybdenum (see No. 40, Table VI). 
and to а lesser degree silicon (see No. 39, Table VI). 
strengthens the iron-nickel-chromium steels at high 


* Paper read before the Iron and Steel Institute, 
London, on May 4, 1928. Abridged. 
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temperature. Carbon plays an important part, and 
there is clearly an optimum percentage for the maxi- 
mum strength in each combination in the alloys. In 
concluding this section, the author would state that he 
realises that the data given naturally apply only to the 
particular condition of the steels and alloys when tested. 
He has reason to believe that the values obtained would 
be to some extent modified by varying the heat treat- 
ment accorded to the material. Тһе data are, however, 
sufficiently defined and explained to make possible 
general deductions as regards the influence of the 
addition of the elements dealt with upon the strength at 
the temperature in question. 

Commentary.—The plan of the paper was designed to 
record the influence of modified composition upon the 
maximum stress value at а high and arbitrarily selected 
temperature. The author appreciates the limitations 
of the data given, but it is fully established from experi- 
ence gained with steels under service conditions, that 
an ordinary tensile test at а high temperature enables 
а discriminating selection to be made of materials for 
such service. But before heat-resisting steels can be 
used by the engineer for working under conditions of 
high temperature, with the same economy of weight 
as in the most enlightened practice of to-day at ordinary 
temperatures, much more information is required 
concerning their physical characteristics as affected by 
temperature. 

It is, of course, obvious that data concerning the 
safe range of stress for materials at high temperatures 
must be provided; and, furthermore, that the method 
of providing them must be one that can be performed 
in & reasonable time, and they should be capable of 
reference back to fundamental and more refined and 
lengthy observations. Тһе method adopted at the 
Brown-Firth Research Laboratories consists of deducing 
the safe stress by discovering by static loading the 
stress within which, at the temperature, stability 
of dimensions is attained within а period of 24 hours 
for а further period of 48 hours, with an extension 
not exceeding the elastic deformation by 0:5 per 
cent. on the gauge length with limitation as regards 
measurement for permanence of dimensions to 0-1 per 
cent. of the gauge length. Even such an arbitrary 
method requires a long time for the completion of the 
large series of steels for the whole range of temperature 
under examination. Іп due course, however, the 
author trusts to have the pleasure of presenting the 
data. In the meantime the method employed, and 
its value in the direction indicated, can well form 
the subject of valuable discussion. 


Turning now to the discussion of the general problem 
dealt with, the author would like to be able to give 
satisfactory explanations of (1) Why the characteristics 
of steel are so modified with increasing temperature. 
(2) Why the added elements modify the properties of 
the steel at the high temperature in the manner 
disclosed. The whole of the explanation turns upon 
an understanding of the nature of cohesion, and that 
again awaits the more complete elucidation of the 
nature of the atom and the electron. Whether this 
will help to produce materials of exceptional charac- 
teristics is problematical, because, even when our 
knowledge of the atom and its fields of force is complete, 
we shall still have to await the next phase, which 
obviously consists in understanding how to make use 
of that knowledge. Progress will probably take the 
same line as in the past, i. e., by experimentally 
determining, in а more or less empirical manner, 
the various factors which affect the cohesive forces. 
It is, of course, extremely desirable to know many 
things. For instance, what determines the space 
lattice with which the various atoms crystallise 7 
Why such different space lattices behave differently, 
as under the conditions dealt with in the present 
гезеа са; the causes of different solubilities: whether 
compounds can exist as such in solid solution; a 
visualisation of the mechanism of the effect of the 
speed of application of stress. 


As regards slip, the author has always been led 
to the conclusion that the smaller the crystals, the 
higher the resistance, owing to the multiplication 
of diverse orientations, whereas evidence would show 
that those stecls have greatest strength at high 
temperature which consist of very considerable sized 
crystals, thus leaving the resistance to slip to be 
mainly due to interatomic forces in their effect in 
influencing the intrinsic resistance of individual 
crystals to slip and rupture. 

With regard to (1) when a tensile test piece is 
stressed, motion of the atoms in relation to onc 
another takes расе with the resulting elastic 
deformation. After passing a certain value of stress, 
plastic deformation occurs. This is associated with 
slip along certain planes, and the movement is 
constrained to the degree to which the progressive 
balancing of the effort applied in overcoming the 
interatomic forces has taken place. If the stress 
applied is high enough, deformation proceeds until 
rupture occurs. At higher temperatures the effort 
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required to overcome the interatomic forces is leas, 
owing to the modification in these forces with 
temperature. Under static loads, below the con. 
tinuous creep limit, the test piece will elongate 
elastically at first, and then plastically until the 
opposition due to resistance to slip, balances the applied 
load. With greater loads the balance cannot occur, 
and the piece elongates until fracture takes place. 
Increasing temperature will decrease the resistance 
to slip, and hence continuous creep" stress is 
lowered. With rapid loading, as in the case of a 
normal short-time tensile test, time is not allowed 
for the test piece to develop the amount of deformation 
which for the temperature and stress would otherwise 
occur. In consequence, the load required to fracture 
is greater than in the case of continuous loading. 
The difference between the two increases with rise 
of temperature and with increase in the rate of 
application of the load. Тһе influence of the reduction 
of area of cross section during the test must be con. 
sidered as regards its influence in increasing the 
effective stress upon the material. 

With regard to (2), in our actual present ignorance 
of the nature of slip, it is difficult to discuss the influ- 
ence of the various elements introduced into the 
material. The author presumes—and indeed there is 
ample evidence that such is the case—that if the 
stress required to break the material at 800 deg. C. 
under the ordinary tensile test is higher, then the 
elastic range and also the ‘‘ continuous creep” stress 
are raised. Discussing, then, these general рћепо- 
mena, it seems fair to postulate that the kind of atoms 
most likely to prevent slip, which is clearly the means 
by which improvements in these steels are made, 
would be those which, on account of the nature and 
magnitude of their fields of force, would cause most 
disturbance of the lattice. This would provide an 
influence operating at all temperatures, but modified 
by the mobility of the atoms coincident with the 
temperature. Unfortunately, the strength at high 
temperature bears little relation to the strength at 
low temperature. Nickel is an element with a similar 
atom to iron, and crystallises in the ваше manner 
at high temperatures; it would, therefore, not be 
expected to increase the strength at such tempera- 
tures much when added to iron. 

It is interesting to note, as is well known, that a 
critical percentage of nickel increases the strength of 
iron at ordinary temperatures five-fold ; at 800 deg. C. 
the effect of hardening is small. Chromium is an 
atom approximately similar to iron, which crystallises 
with а body-centred configuration. Reference to the 
experiments wil show that neither at ordinary tem- 
peratures nor at 800 deg. C. does this element, even 
when present in large proportion, materially harden «ће 
вісеів, and yet it would appear to be of material help 
in providing great strength at high temperature. It 
might be deduced from the experiments that nickel 
had some little influence in hardening up the iron, but 
that chromium had less. Тһе two elements together 
certainly resulted in making it necessary to apply в 
stress several times greater at 800 deg. C. than in 
the case of iron. The addition of tungsten in relatively 
small quantities in the presence of the elements nickel 
and chromium, without carbon, has not been deter- 
mined. If, however, the same amount of tungsten is 
added to iron alone, the result is negligible, and, inci- 
dentally, if the tungsten is added with only chromium 
present, such is also the case; likewise, if only nickel 
is present. 

One has, therefore, to consider that the effect to be 
explained is that tungsten added to iron in the presence 
of a sufficient quantity of nickel, chromium, and carbon 
produces this effect, yet, clearly, there is also an opti- 
mum carbon content. Now all that can be said is 
that tungsten is а heavier and larger atom, and the 
implication is that it should increase the strength of 
the iron, but why should it need a critical accompani- 
ment of carbon, chromium, and nickel for strength at 
high temperatures, and why should its influence not 
be more marked at ordinary temperatures ? It would 
appcar that its influence is most effective when added to 
alloys in which the iron throughout the whole range of 
temperature exista in the у condition, the most success- 
ful of the steels being in the austenitic condition. 


TRIALS OF THE M. S. CHESAPEAKE. '— The motor oll- 
tank vessel Chesapeake, constructed ћу Messrs. Workman- 
Clark and Company, Limited, to the order of the Anglo- 
American Oil Company, Limited, completed her official 
trials on January 16 last. The vessel is built on the 
Isherwood &ystem of longitudinal framing under Lloyd's 
special survey to comply with their highest class 100 A. l. 
for the carringo of petroleum in bulk. Her main dimen- 
sions are: length, 470 ft., breadth, 63 ft. 6 in. an 
depth, 34 ft. 9 in. Twenty-two main tanks and ! 
summer tanks are provided for the oil cargo, which Т 
handled by two duplex, steam-driven pumps eac 
dealing with 300 tons of heavy oil per hour. ut 
pelling machinery consists of a set of Workman acl 
Sulzer eight-cylinder, single-acting, two-cycle № 
engines, 
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MEASURING-TAPE TESTS ; UNITED 
STATES BUREAU OF STANDARDS. 


IN the Bureau of Standards, at Washington, steel 
tapes for ordinary surveying, and for the more precise 
geodetic work, are tested on а steel bench in the tape- 
tunnel, an underground passage, 7 ft. wide, 170 ft. long, 
extending between two buildings. The tunnel is 
provided with steam pipes and with brine coils, so 
that the temperature can be kept at any level between 
8 and 35 deg. C. In ordinary practice, measurements 
are taken at а temperature of a little more than 20 deg. 
C. (68 deg. Ғ.), and вге reduced to that average tempera- 
ture on the assumption that the expansion coefficient 
of the Invar tape will have the value 0-0000116 per 
deg. C. Тһе bench consists of two parallel steel bars, 


2 in. wide, 0-5 in. thick, 164 ft. long, resting in the| p 
further drawback that the outside walls of the bomb 


were in constant direct contact with the calorimeter 
water which was thus cooled from the start. Тһе 
modifications of the Parr calorimeter which Messrs. 
John J. Griffin and Sons, Limited, of Kemble-street, 
W.C.2, and Messrs. Baird and Tatlock, Limited, of 
Glasgow, Edinburgh, Manchester and Liverpool, have 
adopted, have overcome those drawbacks. The new 


tunnel on rollers on brackets which are bolted to the 
brick walls. The inner one of these bars is so graduated, 
on platinum pluge, both in feet and metres, that а 
suppo tape can be compared throughout its 
length. Тһе division lines of the outer bar extend 
to the edge ; this is convenient for the direct comparison 
of a tape which is suspended at points. The tape to be 
tested is stretched by means of a calibrated spring 
balance. The tension apparatus, we learn from Circular 
No. 328 of the Bureau of Standards, by Lewis V. Judson, 
on “Testing of Measuring Tapes of the Bureau of 
Standards," was constructed on the lines of the balance 
used in the Topographical Survey Laboratory at 
Ottawa. 

The geodetic comparator was designed especially for 
50 m. tapes, but can also deal with lengths of 25, 30, 
40 and 45 m. Тһе apparatus is modelled on the field 
apparatus used at the Holton base, Indiana, in 1891, 
and the whole outfit has given so much satisfaction that 
no material improvements are contemplated. Along 
the wall, opposite the two bars mentioned, eleven 
concrete pillars are set at intervals of 5 m. Тһе 5 m. 
standard bar in ordinary use is known as the Woodward 
iced bar, No. B 17. This bar, 5:02 m. long, 8 mm. 
thick, 32 mm. deep, is placed in а trough of У -зћаре, in 
which it rests on saddles. Тһе Y is formed of two steel 
plates, 5:14 m. long and 25:6 cm. wide, riveted together 
in the stem of the Y and then opening out at an angle of 
60 deg. The trough is packed with ice, the ends are 
closed by wood, and drain holes for the water are 
provided. Тһе trough is mounted on two trucks 
running on wheels. Тһе bar is aligned with the aid 
of eleven German-silver plugs inserted at intervals of 
495 mm. along the bar. At either end of the bar, the 
upper half is cut away for about 2 cm. to receive the 
graduation plugs of platinum-iridium. Each plug is 
ruled with 3 lines, two in the longitudinal direction, close 
to а diameter and 0-2 mm. apart, and the third at 
right angles to the first two. | 

The position of each end microscope, which might 
be moved accidentally, as well as intentionally, is 
determined with relation to one of two fiducial pointe 
in the floor level, by means of a device known as a cut-off 
cylinder. Тһе object of this device, the Ablothung 
cylinder of Messrs. Repsold, instrument makers, of 
Hamburg, is to project a point in the focal plane of the 
microscope down to a horizontal plane passing through 
the centre of a sphere in the floor level. The cut-off 
cylinder has а conical hole in its lower horizontal end 
plane. By the aid of a rack and pinion and a spirit level, 
the cylinder, which is mounted in a frame, is set on the 
sphere, which is itself specially mounted on а pier. 
The axis of the cone will always pass through the 
р centre. When the two cut-offs are so adjusted 
that that plane through the axis of each cylinder, which 
is parallel to the level vial, is а common vertical plane 
through the centres of the two spheres, and when the 
graduations on the upper surface of each cut-off are 
perpendicular to this plane, then a reading on each 
vial will give that inclination of the cut-off which, 
together with а reading of each micrometer microscope 
on some known line on the scale of its cut-off, will 
determine the location of the line in space. In that 
way, а position, relatively unstable in the focal plane 
of the microscope, can be transferred to the stable 
pier below, and vice versa. 


— 


British STANDARD TRAMWAY TRACK WORK. — The 
first revised edition of the Report on British Standard 
Special Trackwork for Tramways has recently Көөп issued 
by the British Engineering Standards Association. The 
report was first published іп 1919. Іп the revision, Ше 
holing arrangement for the 51 in. rail has been superseded 
by a similar arrangement for a 5-in. rail, corresponding to 
the new British Standard Section No. 10. Plates аге 
given showing the complete details of the holes. The 
position from which the reduced depth of groove at 
intersections in the open type of switches and crossings 13 
to be measured is indicated, and the depth of groove at 
this point has been increased from j in. to f in. Арргох!- 
mate metric equivalents for all dimensions in the report 
are now included. Copies of the report (No. 79-1927) 
may be obtained from the B. E. S.A. Publications Depart- 
ment, 28, Victoria-street, London, S.W.1, price 28. 2d., 
post free, 


value of ordinary fuels, coal and oil, is fortunately 
increasing, though fuel is not yet sold by its calorific 
value in this country. 
meters of Berthelot, 1881, and others, the substance 
was burnt with an excess of oxygen. 
bomb calorimeter remains the standard instrument, 
but it is inconvenient for routine work and expensive. 
In 1900, Professor Parr described, in the Journal 
of the American Chemical Society, 
in which the gaseous oxygen was replaced by the 
solid sodium peroxide, with which the fuel to be 
tested was mixed. Тһе charge was ignited by drop- 


calorimeter is illustrated in our diagrams, Fig. 1 giving 
& vertical section through the complete instrument, and 
Fig. 2 showing details of the bomb. The outer cylindrical 
vessel, of polished copper, about 16 in. high, serves as 
container for the water and the bomb, which is rotated 
about its vertical axis; the vessel is fitted with two 


screens to reduce heat losses. 
charge is put into the cup А, which is about 14 in. dia- 
meter and 12 in. deep, and is made of nickel-chromium 


steel and seated in вп outer cylinder B of mild stecl. 
The cup is closed by а steel cover D, а lead washer 


The electrodes for the loop of platinum or nickel, 


stud Е, which projects above the top of the copper 


SODIUM-PEROXIDE BOMB CALORI- 
METER. 


THE use of calorimeters for determining the heat 


In the original bomb calori- 
This oxygen 


8 calorimeter 


ing & red-hot iron wire into it, and there was the 
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Dealing first with the bomb, we may explain that the 


being interposed between the flange of А as shown. 


by means of which the charge is fired, are attached to 
the cover D, the heating current passing from the 


container, down & wire suspended in the upper tubular 
portion of D, which is also the axis of rotation for the 
whole bomb. То fire the charge, the contact 6, Fig. 1, 
is pressed down on to the stud Е; the return circuit 
is through the water of the calorimeter апа the bind- 
ing screws and wire, as shown. Тһе lower face of 
D is lined with nickel-chromium steel. The water 
container proper is formed by the cylinder 1 and the 
inner wide copper tube 2 of Fig. 1; thetubeis provided 
with large openings, one of which is shown, for the 
circulation of the water. The assembled bomb rotates 
on the pivot bearing 3 attached to the frame, and in 
the bearing of the tube D. Spring stirring-vanes are 
slipped over the outer wall of B when the bomb has 
been closed. By means of the pulley 5 the bomb is 
rotated in the water at about 150 r.p.m. 

Underneath the bomb in Fig. 2 will be seen the 
floating bottom C, which rests loosely on the pivot 
mentioned and also fits loosely into the outer chamber. 
This bottom is perforated, so that the water can pass 
upward through it and fill the narrow space between 
the cup A and the cylinder B. This, however, can only 
take place after the ignition and combustion. At first, 
the space will be filled with аш. The combustion, 
however, heats the cup and expels the air; on cooling, 
the water is drawn up into the evacuated space. There 
is thus rapid cooling, owing to the rotation and 
to the action of the stirrers, but no initial cooling. 


About 5 mins. after the ignition, the temperature of 
the calorimeter will have become sufficiently steady for 
а reading to be taken on the Beckmann thermometer, 
which is graduated in hundredths of a deg. C.; the 
divisions are read off with the aid of the lens 8. 
The two heat-insulating jackets 9 and 10 are made 
of polished copper. 

The usual sample of coal for a test, about 0-5 gramme, 
is mixed with a very large excess of sodium peroxide, 
about 15 grammes, to which 1 gramme of potassium 
perchlorate is 8180 added. The two salts are supplied 


separately, though the perchlorate is not explosive like 


the chlorate and produces a less violent combustion. 
Sodium peroxide is also not explosive, even when hot, 
as long as it is kept dry and not mixed with com- 
bustibles. At the end of the test, the parts can as 
quickly be dismantled as they were assembled, and 
the cup may be placed directly in a beaker filled with 
water, to conduct a sulphur test; any sulphur in the 


fuel will have been oxidised into sulphate. The water 


equivalent of the calorimeter is generally determined 
by a test made with pure benzoic acid, the calorific 
value of which is well known; the difference between 
the theoretical calorific value and the value observed 


gives the loss of heat by radiation and in other ways. 


When fuels of high calorific value are to be dealt with, 
such as anthracite or coke, either naphthalene or 
camphor are recommended for calibration. Volatile 
liquid fuels are tested in the calorimeter by filling 

small glass globules with the fuel and breaking the 


globules beneath the charge in the cup. 


CATALOGUES. 


Machine Тоов.--Меввгв. Pidgen Brothers, Helmet- 
row, Old-street, London, E.C.1, have issued a new edition 
of their list of new and secondhand machine tools. 


Motor Сағв.--Ап illustrated description of the Bean 
cars and commercia] vehicles, appears in Bulletin No. 4, 
issued by Bean Cars, Limited, Tipton, near Birmingham. 


Turbo-Fans.—A number of sets of fans, with direct 
steam-turbine drive, are illustrated and described in 
Bulletin No. 123, issued by the Rateau Company, 40, 
Rue-du-Colisée, Paris. 

Gasholders.— Messrs. Newton, Chambers and Company, 
Limited, Thorncliffe, near Sheffield, have issued a leaflet 
illustrating their standard and spirally-guided gasholders, 
and also a holder of the dry type. 

Electrical Plant.—The А.С.Е.С. Company, of Charleroi, 
Belgium, have issued a set of 16 illustrations of turbo- 
generators. They have also sent us a copy of their 
periodical dealing mainly with transformers. 

Cranes.—The Demag Company, Duisburg, devote most 
of their periodica] Vol. II, No. 2, to descriptions and illustra- 
tions of cranes for waterside, foundry and excavating work, 
showing many examples of plant supplied by them for 
special purposes. 

Electrical Machinery.—The English Electric Company, 
Limited, Queen’s House, Kingsway, London, W.C.2, have 
sent us a copy of their journal Vol. IV, No. 2, containing 
excellent matter dealing with the interlinking of supply 
systems in this country, electric motors for stone quarries, 
electric motor road vehicles, and electric locomotives for 
service in Rhodesia. 

Steam Turbines.—Messrs. Escher, Wyss and Company, 
of Zurich, have issued a periodical of which we have 
received а copy of the first number. It contains a short 
history of the firm, founded in 1805, and articles on the 
Zoclly steam turbine and on paper-making inachinery. 
The text is in English, and the London address of the firm 
is 20, Grosvenor-gardens, S.W.1. 

Electric Generators.—Messrs. Oerlikon, Limited, 28, 
Essex-street, Strand, London, W.C.2, have published, in 
their Bulletin No. 81, a description of a vertical water- 
driven 10,000-уо1% generator, of 17,000 kv.-a., running 
at 250 r.p.m., and also a partial description of two similar 
generators, of nearly double the output, which are in 
course of erection at their works in Switzerland. 

Coal-Mining Machinery.—The catalogues issued by 
Messrs. Mavor and Coulson, Limited, 47 Broad-street, 
Mile End, Glasgow, of which three new copies are to 
hand, show that the difficulties of applying mechanical 
methods to the cutting and conveying of coal in mines 
have been overcome to a remarkable extent. Colliery 
engineers are offered coal cutters, conveyors, motors and 
transmission gear, which are worthy of careful con- 


sideration. 

Driving Chains.—A catalogue of chain drives issued by 
Messrs. Crofts (Engineers), Limited, Thornbury, Bradford, 
will be found very useful to millwrights and engineers 
generally, on account of the complete and well-arranged 
information it gives on chains, wheels and housings for 
drives up to 100 h.p. It deals with roller chains and 
inverted-tooth silent chains for general work, and also 
with cast-malleable chains for conveyors, elevators, and 
slow-speed drives. 

Pumping Plants.—Messrs. Tangyes, Limited, Bir- 
mingham, have issued a book of illustrations of a number 
of large pumping plants recently set to work by them. 
These include bore-hole ram, and centrifugal pumps, 
driven by steam, oil and gas engines, and by electric 
motors. The capacities are from a few thousand to 
over 50,000 gallons per hour. The booklet serves to 
show that the most eflicient service under the various 
conditions to be provided for involves the use of al] the 


principal types of pumps and motors. 
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“ ENGINEERING” ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919, 
The numher of views given in the Specification Drawings is stated 

ене; WAV кет SE желкен ‚ the Specification is not 
Where inventions are communicated from abroad, the Names, &с., 
of the communicators are given in italics. 
iic ин тау be obtained at the Patent Office, Sales 
5, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 
The dale of the advertisement of the acceptance of а Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ** Sealed " is appended. 
ы” Бокса тау, at any time within two months from the date of 
№ advertisement of t nce of a Complete Specification 
ve notice at the Patent Office of ition to the grant of a 
atent on any of the grounds menti in the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, «сс. 


276,817. A. G. Pitt, South Farnborough, A. C. 
Stevenson, South Farnborough and W. H. Crozier, 
South Farnborough. Internal- Combustion En- 
gines. (2 Figs.) August 12, 1926. Тһе invention relates 
to fuel pumps for spontaneous-ignition internal-combus- 
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sarily, the ball race comprises an upper member c fast | in the frame ог support 13 to receive it, this also servin 
to the hearth a and a loose lower member d, the lower | to retain the split parts of the sleeve in engagement wit 


member being thereby self.aligning and its position | one another. 


governed by the balls located in the ball race. Тһе 
lower member d is supported in the bottom of the bath 
e, which supports a central shaft h about which the furnace 
hearth rotates. The means for rotating the furnace 


comprises a worm j and pinion k operating in the bath е. 
( Sealed.) 


282,137. J. 5. Highfield, London, and W. E. 
Highfield, London. Compressed-Air Engines. 
(6 Figs.) September 10, 1926.— The invention relates 
to installations for operating sluice valves, or similar 
wheel-operated devices, which have to be driven alter- 
nately in opposite directions and have only to be 
operated intermittently. The invention aims at employ- 
ing & reversible compressed.air motor as the source of 
power for operating such valves and other devices, and 
to arrange such a motor so that while it can be readily 
started, stopped and reversed from а control point 
relatively remote from the motor, the necessary piping 
and other apparatus, and consequently the capital cost, 
are reduced to a minimum. According to the invention, 
in an installation of the type described, the main air 
supply for an air motor 2 arranged to drive the sluice 


tion engines. According to the invention, а casing 1 
carries à ring of pump plungers 2 and barrels 3 with their 
axes parallel to a central driving shaft 4. Each plunger 
barrel is provided with a suction valve 5 and with a de- 
livery valve 6 which controls a pipe 8 leading to the fuel 
valves. The suction valves are mechanically operated, 
against the action of springs 9, by a non-rotary swivelling- 
disc 10. Тһе disc 10 is mounted by a ball-and-socket 13 оп 
а sleeve 14 fast on the driving shaft. The disc 10 is held to 
its seating by a spring 15, and is carried by an upper ball 
race 17 coacting with а lower ball race 18 on the central 
ball seating 13. Тһе ball races 17, 18 form part of а 


valve 1, that is the total air which actually drives the 
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motor 2, is supplied to the chest of а reversing valve 9 
which is provided upon the motor and serves to actuate 
this valve 9. This main air supply is fed to the valve 
chest through one of two pipes 10, 11, the choice of pipe 
depending upon the direction of rotation of the motor 
which is desired. Thus, by admitting the air to the one 
pipe or the other, the motor is at once driven in the 
correct direction, since the main air itself actuates the 
reversing valve. By this construction, the necessity 
for separate pipes for the air supplying the power and 
the air controlling the valves is eliminated. Moreover, 
the provision of two pipes necessitated by this arrange- 
ment enables a portion of the air exhausted from the 
motor to be returned through the pipe not employed as 
the shel на: pipe at any given time. This portion of the 
air will thus return to the remote-control point, and 


serves as an indication of the operation of the motor. 
(Sealed.) 


valve rotary-disc and Це in, a plane which is inclined to the 
axis of the central driving shaft, so as to cause the disc 
10 to rock on its bearing and give the required normal 
lift to the valves. The plungers 2 are mechanically 
operated against the springs 9 by a swivelling disc 19. 

e disc 19 is mounted by a central ball-and-socket 20 
on the driving shaft 4. The face of the plunger operating- 
disc 19 is formed as а ball race 21. Coacting with this 
ball race 18 an upper ball race 22 forming part of а plunger 
rotary disc fast on the central ball seating 20. Тһе ball 
гасе 22 is inclined so as to cause the disc 19 to rock on its 
bearing and give the required stroke to the plungers. Ап 
outer cylindrical flange 23 is fast on the central ball 
seating 20. Тһе central ball seating 20, the upper ball 
race 22, and the outer flange 23, are fitted with a pin 25. 
The upper ball race 22 engages trunnions 27 on a trunnion 
ring 28 surrounding the outer flange 23. Тһе trunnions 
are arranged in line with the pin 25.  (Sealed.) 


MINING, METALLURGY, «с. 


282,135. G. Nelson, Sheffield, and King, Taudevin 
and Gregson, Limited, Sheffield. Rotary Hearths 
for Furnaces. (2 Figs.) September 9, 1926.--Тһе 
invention relates to rotary hearths for furnaces, of the 
type in which а table or charge support is rotatably 


MOTOR ROAD VEHICLES. 


282,188. Riley (Coventry), Limited, Coventry, 
and H. Rush, Coventry. Engine and Сеаг-Вох 
Mountings. (4 Figs.) October 18, 1926. —The inven- 
tion relates to mountings for an engine or other mechanism, 
of the kind in which shock-resisting material is employed 
to prevent metallic contact of the connected parts. The 
shock absorbing mounting forms а self-contained unit, 
one part of which is adapted to be bolted securely to а 
foundation or frame, whilst the other can be similarly 
attached to the engine or other mechanism to be secured 
to the frame. Опе part of this unit is а spigot member 
constituted by a block 2 of circular cross section with 
circumferential grooves 3 in its periphery, giving to it a 


corrugated profile, and an axial hole 4 for a securing 
bolt 5 extending through an arm 6 on the engine or other 
mechanism. These grooves provide a number of surfaces 
which are transverse to the line of thrust acting on the 
block, t. e., the axial line of the bolt 5. This spigot member 
is surrounded by a sleeve 7, of rubber, which is either 
initially moulded with corrugations or acquires these 
through its engagement with the corrugations on the 
3 part 2. The socket member is a split metal 
sleeve 8 internally corrugated at 9 to co-operate with 
the corrugations 3 on the spigot and to engage with the 
corrugations on the outer surface of the rubber sleeve. 
Itis provided, at one end, with a radial flange 10 to enable 
it to be secured to the end face 11 of а bore 19 provided 


mounted on Іп hearth for 


ball bearings. 
furnaces, in accordance with the invention, a shallow 
bath e is disposed beneath the hearth а and is adapted 
to act as a supporting container for the ball bearings 6 


a rotary 


and driving gear 7, К. Preferably, though not neces- 


With this arrangement, therefore, the 
shock-absorbing mounting is first mounted ав а unit 
on the foundation, support or frame, as the case may be, 
in which the bore is provided for the split sleeve. n 
secured in place, the end of the arm 6, ог а lug or the like 
on the engine or other part to be supported, rests on the 
end of the spigot portion 2 and the securing bolt 5 
through the hole provided for it in the spigot and in the 
arm, and thus firmly secures these two parts together. 
( Sealed.) 


RAILWAYS AND TRAMWAYS. 


276,791. Babcock & Wilcox, Limited, London, 
and R. B. Wright, Cardonald, near Glasgow. 
Rotary Wagon Tipplers. (2 Figs.) July 16, 1926.— 
This invention has reference to rotary tipplers for use 
in discharging coal from wagons. The invention com- 
prises a aera Mat gah in which the means for holding 
the wagon 4 ly on the rails 2 of the cradle consists 
of levers 21 pivoted to the oscillatory structure and each 
connected at one end to a bar 24 adapted to rest against 
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the upper edges of the епа walls of the wagon, and соп- 
nected at the other end to а rope which is led over 
stationary pulleys and anchored to a weight 30, the 
levers 21 being provided with counterbalance weights 
34 so that, when the tippler is in the normal position, 
the bar 24 is clear of the wagon. 'The member 17, 
which bears against the side of the wagon during the 
tipping operation, slides on inclined gui 18 towards 
the side of the wagon, and is connected to the cradle by 
means of links 19.  (Sealed.) 


278,809. Brecknell, Munro and Rogers, Limited, 
Bristol, and A. M. Wilis, Keynsham. Bow 
Collectors. (8 Figs.) July 15, 1926.—The invention 
relates to bow collectors for overhead systems of electric 
traction. According to the invention, the bow collector 
has two main operating springs 11, 11, for maintaining 
contact of the bow with the conductor wire. Тһе bow 
is secured to a crosshead 25, in turn secured to legs 26 
mounted on pins 27 fixed in lugs 28 on the base plate 29. 
Fixed on the pins 27 век Жарай cams 30, to each 


of which chains 31 and 32 are anchored. The chains 
extend to, and are attached to, the main operating 
springs 11, 11. Тһе bow assumes a vertical positi 
normally, but as it is depressed in a clockwise ib» 
to a horizontal position, the chains 31 1 round 
cams 30, thereby stretching the springs П, A torque 
is exerted about the hinge pins 27 tending to return 
bow to a vertical position. The chains 32, fall away 
inactive as represented. The operation to 8 
position in a counterclockwise direction from Tem 
position is similar, only chains 32 lap round the с 
faces of cams 30, while the chains 31 fall away out 
action. (Sealed.) | 
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prepared to meet the problems connected therewith. 
Many-storied buildings оҒ the office or hotel 
type are seldom found outaide cities, and for them 
municipal building codes specify the minimum 
wind pressure to be used. А surprising variation is 
found in the requirements of such codes. In New 
York, an assumption of 30 Ib. per square foot of 
exposed surface measured from the ground to the 
top of the roof is to be made for all buildings over 
150 ft. in height and for all buildings in which the 
height is more than four times the least horizontal 
dimension. Тһе wind is assumed to blow horizon- 
tally in any direction. The Chicago Building 
Ordinance specifies “ All buildings shall be designed 
to resist & horizontal wind pressure of 20 lb. per 
square foot of exposed surface." In San Francisco, 
for buildings over 102 ft. high or where the height 
exceeds three times the least horizontal dimension, 
the steel or concrete frame is required to be designed 
to resist & wind pressure of 15 lb. per square foot, 
acting in any direction upon the entire exposed 
surface. In each of these three cities there are 
buildings of monumental height. The pertinent 
question arises: Is the New York Code needlessly 
severe or is that of San Francisco dangerously 
lax ? Boston, Philadelphia and other cities have 
variations of their own. 

The Building Code recommended by the National 
Board or Fire Underwriters specifies a horizontal 
wind pressure be assumed in any direction of 20 Ib. 
for every square foot of exposed surface for all 
buildings or parts of buildings in which the height 
1 more than three times the minimum horizontal 
dimension. 

The leading steel manufacturers handbooks used 
in the United States are the Carnegie Pocket Com- 
panion and the Bethlehem Structural Shapes. The 
Carnegie handbook specifies for wind blowing 
horizontally in any direction a pressure of 20 Ib. 
per square foot for the finished structure, and a 
pressure of 30 lb. per square foot for vertical surfaces 
and the vertical projection of inclined surfaces of all 
exposed metal or other framework during the process 
of construction. The Bethlehem handbook recom- 
mends 15 lb. per square foot for the finished struc- 
ture and 20 Ib. per square foot during erection. 

The London County Council (General Powers) 
Act of 1909 specifies ‘‘ All buildings shall be so 
designed as to resist safely a wind pressure of not 
less than 30 lb. per square foot of the upper two- 
thirds of such buildings exposed to wind pressure." 
It is readily seen that the total wind shear above 
the base of the building with 30 №. per square foot 
over the upper two-thirds is the same as 20 lb. per 
square foot over the entire area. The distribution 
is more severe. That is, the London Code is less 
severe than that of New York and more so than that 
of Chicago. In London, buildings are at present 


WIND STRESSES IN MANY-STORIED 
BUILDINGS. 


By Rosins Егемтна. 


THE subject of wind resistance in tier buildings 
of many storeys may be divided into three parts: 
(i) the wind pressure to be assumed ; (ii) the deter- 
mination of stresses in the structure due to the 
assumed pressure; (iii) the working or unit stresses 
to be used in proportioning the members of the 


structure. 
I. WIND PRESSURE ON STRUCTURES. 


Sir Thomas Stanton, in а valuable paper, 
“ Report on the Measurement of the Pressure of 
Wind on Structures (Proceedings of the Institution 
of Civil Engineers, vol. ссхіх, p. 125, December, 
1924), says that the magnitude of the wind forces 
to be provided for in the design of a structure 
depends upon (1) the form and relative distribution 
of the members composing the structure, and 
(2) the intensity of the strongest wind gust which 
may occur in the vicinity during the lifetime of 
the structure. 

In form of structure, high buildings almost 
invariably present a flat surface to the wind. Тһе 
intensity of pressure to be assumed is the real 
problem. Wind velocity in the United States is 
measured in miles per hour (m.p.h.) usually as 
recorded by the Robinson anemometer. Actual 
velocities, however, are less than recorded veloci- 
ties. The correction formula used by the Weather 
Bureau is 


Log V = 0-509 + 0-9012v, 


in which V is velocity of wind in m.p.h. and 
* is the linear velocity, also in m.p.h., of the 
cup centres. This equation applies only to the 
Weather Bureau anemometer having 4-in. hemi- 
spherical cups on arms 6-72 in. long. Тһе 
velocities published are those recorded by the 
anemometer. Тһе pressure P per square foot 
on а flat plate normal to the direction of the 
wind is given by the equation :— 
P = КИ; 


in which V is the actual velocity in m. p.h. The 
value of the constant K used by the Weather 
Bureau is 0-004, which may be rather high. 
Careful British experiments, notably those of 
Sir Thomas Stanton, give & value of 0-0032. 
Maximum average wind pressures per unit of 
area are less on large surfaces than on small ones. 
Sir Thomas, however, dissents from the generally- 
accepted opinion, and thinks that the same intensity 
of pressure should be used for a large area as for 
a small one. He admitted, however, in the discussion 
following his paper, that it would be quite safe 


to assume а pressure over а large area near the 
ground as being 75 per cent. of the pressure at 
а point. Again, the recorded velocities are the 
average of those indicated for a period of five 
minutes, but during that period there may be 
gusts of greater velocity. It is difficult to decide 
what importance shall be given to these gusts, while 
the question is further complicated by the fact 
that wind velocity increases with distance from the 
ground. On this phase of the subject, the meteor- 
ologist has given the structural engineer but little 
help. One may search in vain for data relating to 
velocities at heights of 300 ft. or 400 ft. when the 
velocity аб ground level is 60 m.p.h. ог 80 m.p.h. 
Formulz given for increase of velocity due to increase 
of height are based upon a low velocity at ground 
level, and give absurd results if a high velocity be 
assumed. 

In the United States, buildings of 10, 12 and 
more storeys are numbered not by the hundred, 
but by the thousand. The skyscraper has been 
followed by the skypiercer of 30, 40 and more 
stories. The tower portion of the Book Building 


buildings have withstood high wind pressure, and 
no failure due to wind has been recorded. British 
engineers may not feel specially interested in such 
buildings, as London does not want skyscra pers, and 
Skyscraper construction is not adapted to London, 
but the subject is of general interest, and the time 
may be coming when they will be obliged to take 
cognisance of high-building construction and be 


restricted to & height of not more than 80 ft. 
The committee of the Institution of Structural 


Engineers on steelwork for buildings break away 
from the London Code. In Part 1., Loads and 


Stresses (June, 1927), they recommend that build- 
ings be designed to resist & horizontal wind load 
equivalent to а wind pressure on a projected vertical 
surface of 15 Ib. per square foot up to a level of 
30 ft. above the ground, а pressure of 20 Ib. рег 
square foot above that level, and а pressure of 30 15. 
per square foot on towers, turrets or like structures 
projecting above the roof. Тће horizontal load on 
sloping roofs is to be assumed at 1018. per square foot 
for an inclination up to 40 deg., and 15 lb. up to 
75 deg. Sloping roofs with an inclination more than 
75 deg., are to be treated as vertical surfaces. These 
excellent recommendations are the outcome of much 
thought and study. 

A conclusion of interest to structural engineers, 
derived from the monograph, Wind Pressure on 
Structures, by Hugh L. Dryden and George C. 
Hill, issued by the United States Bureau of 


in Detroit is 81 storeys in height. Many of these Standards in 1926, is that the greatest average 


pressures against buildings are in accordance with 
the table given on this page. 

This table is the outcome of careful experiment 
and study. The structural engineer is responsible 
and must decide the wind velocity for which to 
make provision. Building codes only specify the 
minimum pressure to be used. Maximum wind 
velocities in miles per hour, as reported for а number 


of cities by the U.S. Weather Bureau, are New York, 
96; Chicago, 84; San Francisco, 64; Boston, 72; 
Philadelphia, 75. It should be remembered that 
these velocities are determined from the number of 
revolutions made by the anemometer in в 5-minute 
unit of time. As already mentioned, during that 
period there may be gusts of greater velocity. Thus, 
during the 96 m.p.h. observation at New York, the 
anemometer registered, for one minute, 120 m. p. h. 
The New York records cover a period of 55 years. 

Since the force of the wind increases as the square 
of the velocity, the stresses due to wind pressure 
increase accordingly. To specify undue wind 
pressure is to provide an insurance that the pur- 
chaser might not think necessary, and would not 
take on account of the cost. No known building 
construction can withstand a tornado in ite fury. 
It would not be practicable to attempt to design a 
building to withstand such a wind. Fortunately, 
the probability of a tornado devastating a definite 
area is exceedingly remote. 


A B. 

10 9:5 0-4 
20 17:8 1:2 
80 25.7 2-5 
40 38-8 4-2 
50 40-7 6-8 
60 48:0 8:8 
70 55.2 11:7 
80 62.2 14.9 
90 69.2 18-4 
100 76:1 22-4 
110 82-9 26-4 
120 89.7 80-9 
180 06-4 85-7 
140 108-1 40.8 
150 109-7 46-2 


A.—Gives speed indicated by United States Weather Bureau 
standard anemometer in miles per hour. 

B.— Gives true wind speed in miles per hour. 

C.— Gives maximum average pressure against sides of building 
in pounds per square foot. 

The writer several years ago, in his own specifica- 
tions, recommended that where matters were not 
settled by а municipal code, а wind pressure be 
assumed of not less than 20 Ib. per square foot 
of side area and the corresponding normal pressure 
on the roof. By normal pressure on the roof is 
meant that obtained by the Duchemin formula: 


2sinO . à 4 : 
Ғаз-Р BEN in which P, = intensity of normal 


pressure on а plane inclined at an angle 6 to the 
horizontal and P — intensity of pressure on a plane 
normal to the wind. 1618 believed that such а рго- 
vision is sufficient for а recorded velocity of 100 
m.p-h. Тһе increase of intensity due to gusts is 
balanced by the decrease of average intensity, due 
to the large area over which they are extended. 
For buildings in regions of frequent hurricanes or of 
exceptional high winds, and where unusual insurance 
against wind damage is wanted, not less than 
25 15. or 30 Ib. per square foot is recommended. 

It is to be observed that the recommendations 
made apply to buildings and not to open structures, 
such as bridges and towers, where some parts are 
sheltered by others and where, because of the 
lightness of the structure, the wind may have а 
pulsating effect. 


II. THE DETERMINATION OF STRESSES. 


It is the province of the structural engineer to 
determine the stresses from an assumed wind force 
acting on а steel-frame structure. The first 
question that arises is whether or not the steel 
frame shall be designed to resist the entire force 
of the wind, or whether the walls and partitions can 
be assumed to carry part of it to the ground. If 
so, what portion can be thus carried ? Building 
codes are often ambiguous in this respect. For 
instance, that of Detroit reads :— 

“Іп all structures exposed to winds, if the 
resisting moments of the ordinary materials of 
construction, such as masonry, partitions, floors 
and connections, are not sufficient to resist the 
moment of distortion due to wind pressure taken 
in any direction on any part of the structure, 
additional bracing shall be introduced sufficient 
to make up the difference in the moments.”’ 

A provision like the foregoing does not tend to 
uniformity in design. The opinion of one engineer 
may be quite different from that of another. 
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Rulings of one building official may be reversed by 
his successor. 

Many engineers believe that it is inadvisable to 
allocate a certain amount of wind force to the walls 
and the remainder to the structural frame. An 
editorial, “ Bracing of Tall Buildings,” in The 
Canadian Engineer (vol. li, page 645, November 16, 
1920), written after the Florida hurricane, stated :— 
* From the general racking of the walls of tall 
buildings in Miami, it appears that the structural 
frame cannot begin to function effeotively against 
heavy wind force until ultimate loads are brought 
to bear on walls and partitions. It would therefore 
seem that assumptions to the effect that the walls 
resist а certain proportion of the wind force and 
the wind bracing resists the remainder cannot be 
supported by the performance of tall buildings in 
Miami. Аб the outset, in а storm, the walls and 
partitions undoubtedly take & considerable share 
of the imposed wind force, but as soon as they 


ENGINEERING. 


— 


Methods of Determining Wind Stress.—It is 
evident that, for horizontal wind pressure, a trans- 
verse bent of the structure is a cantilever beam or 
truss with its fixed end at the foundation. Architects 
and engineers of the first high office buildings in 
the 80's and the early 90's—usually followed one of 
four types of wind bracing: Vertical sway-rod type, 
latticed-girder type, portal type and kneebrace 
type. These early types are now seldom used. 
On account of their interference with architectural 
features all have given place to the gusset-plate type 
of wind bracing without diagonals. The gusset- 
plate type is not an economical type. Large 
bending moments occur in girders and columns, 
and a considerable amount of field riveting is 
required. These items are more than offset by 
others: the architect and engineer are allowed 
greater freedom in design, and there is less en- 


croachment upon space below floor levels than by 
any other type. 


т 
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Тһе slope-deflection method of Wilson апа Maney, 
as given in their monograph, Wind Stresses in 
the Steel Frames of Office Buildings (Bulletin 80, 
June, 1915, Engineering Experiment Station of 
the University of Illinois) greatly reduces the 
number of unknowns and requires less labour than 
previous methods. 

Тһе exact methods all have one fault in common; 
they are not workable. It is doubtful if there аге a 
dozen high buildings in the United States in which 
any of these methods have been followed. Recourse 
must be had to approximate methods, two of which 
may be given. 

Approximate Method I. The Cantilever Method.— 
For convenience, the first method presented will be 
called the cantilever method, although in both 
methods the structure as a whole is a cantilever. 
The section or bent of the building is considered as a 
cantilever beam with concentrated loads. If the 
beam had a solid web, the internal stresses at any 


Fig. J. METHOD I. DIRECT AND BENDING STRESS. 
LOADS AND SHEARS GIVEN IN POUNDS 
009,134 -BENDING MOMENT OF 109,134 FT. POUNDS 
(61,638) DIRECT STRESS OF 61,638 POUNDS 
f 2700 у ROOF И 
| Ер 


- c» PD ! 


М „270 3600 
280 LU 


Fig. 2. DIRECT STRESSES IN COLUMNS AND GIRDERS 
SHEAR AND MOMENT DIAGRAMS. 
NINTH FLOOR METHOD I. 
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have been shattered, Ше structural frame must 
take over all of the force. Any division of wind 
load, then, between the fragile walls and the 
structural frame appears to be unwarranted.” 
An exception will be taken by some engineers 
to the opinions here expressed. One engineer, 
in а personal note to the writer, ваув, “І very 
much disagree with The Canadian Engineer. 
The walls and the framework certainly do act 
together. A building should be strong 
enough to avoid ‘shattering’ of its walls under 
a reasonable wind force. Still further, the floors 
and walls play a prominent part in the distribution 
of the wind pressure, and all of the construction 
plays а part in adding to the mass or weight that 
resists the larger sudden pressure or gusts, thus 
preventing pulsation and tending to lower the шахі- 
mum average pressure by distribution over large 
areas and time periods.” This is undoubtedly true, 
but the correspondent places no definite value upon 
the walls. This value is uncertain ; it is not known 
to the designer of the steel framework, and, there- 
fore, in the opinion of the writer, the steelwork 
should be designed to resist the entire force of the 
wind. ‘The error, if any, is on the side of safety. 
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Different methods of determining stresses іп the 
gusset-plate type of buildings have been brought 
out. А broad classification may be: (1) exact 
methods and (2) approximate methods. Тһе exact 
methods regard the building as statically indeter- 
minate and the tedious method of determining 
stresses in structures according to the deformation 
of their members must be followed. 'To do this 
requires that the section of the members be known. 
At the best but a close approximation of these 
can be made. "The pioneer of the exact methods is 
probably that presented by Ernst А. Jonson іп а 
paper, Тһе Theory of Frameworks with Rect- 
angular Panels and Its Application to Buildings 
Which Have to Resist Wind " (Transactions, Ameri- 
can Society of Сим Engineers, vol. lv, page 413, 
December, 1905). Another method, the method of 
least work, is that presented by Professor Albert 
Smith in a paper, “ Wind Stresses in the Steel Frames 
of Office Buildings " (Journal of the Western Society 
of Engineers, vol. xx, page 341, April, 1915). 
Stresses may also be determined by the moment 
area method. (See Chapter XVII, Stresses in 
Stiff Frames by Area Moments" of Professor 
Ketchum’s Steel Mill Buildings, 4th edition, 1921). 
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point could be determined by the theory of 
flexures 

“Tf, however, rectangles be cut out of the beam 
between the loads, there will then be а different 
condition of stress. What was the horizontal 
shear of the beam will now be a shear at the point 
of the contraflexure of the floor girders, causing 
bending, and, as in the beam, the nearer the neutral 
axis the greater the shear. The vertical shear in the 
beam would be taken up by the columns as 8 shear 
at the points of contraflexure, and the amount of 
this shear taken by each column would, as Ш the 
beam, increase toward the neutral axis. The direct 
stresses of tension or compression in the beam would 
act on the columns as a direct load of either tension 
or compression, and, as in the beam, would decrease 
toward the neutral axis. | 

* Басһ intersection of column with floor Am 
would be held in equilibrium by forces acting at the 
pointe ој contraflexure, and, to find all the forces 
acting around a joint at any floor, the bending 


| moments of the building at the pointe of contra- 


flexure of the columns above and below the floor in 
uestion are found. 

T. It is assumed that if а beam of constant 
symmetrical cross-section and homogeneous parit 
is fixed at both ends, and that if forces tenc 7 
move those ends from a position in the same ie i 

line to a position to one side with the n - 
parallel, reversed bending will occur wit 
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point of contraflexure in the centre of the 
unsupported span. And since this condition 
exists in all columns and floor girders, it will be 
necessary to find the shears at the points of contra- 
flexure 88 well as the direct stresses in all 
members. 

Fig. 1, on the opposite page, gives direct stresses 
and maximum shears and moments in all members 
of а three-aisle bent in а 12-storey building, as found 
in accordance with the foregoing statement. For 
the bent under consideration, it is assumed that all 
columns in any given storey have the same sectional 
area. Ав the aisles are of the same width, the neutral 
axis coincides with the centre line of the building. 
It is also assumed that the point of contraflexure 
of each column is at mid-height of the storey, 
that the point of contraflexure of each girder is 


Fig.6. NINTH FLOOR JOINT. 


9. . NINTH FLOOR JOINT. 
LUMN C. METHOD Г. 


Fig.8. DIRECT STRESSES IN COLUMNS AND GIRDERS 
SHEAR AND MOMENT DIAGRAMS. 
NINTH FLOOR METHOD П. 


coL А 
(21. ғ) 


Fig.J. CROSS SECTIONS OF COLUMNS 
IN TRANSVERSE BENT. 
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at its centre of span, and that the joints are 
perfectly rigid. Тће wind loads are applied hori- 
zontally at the intersection of columns and girders. 
The windward columns receive а direct tensile 
Stress and the leeward column a direct compressive 
stress, varying in а given horizontal plane as 
their distances from the neutral axis. For the 
first storey columns it may often be advisable to 
баке the point of contraflexure at or near the 
base, depending upon the degree of fixity given 
to the column by the base and end connections. 

The calculation of stresses and bending moments 
in members about the ninth floor will be given in 
detail. The total moment of the wind loads about 
the line of inflection of the ninth storey columns 
must equal the moment of the direct stresses in 
these columns about the neutral axis. Let 9X 


е“ Wind Bracing with Kneebraces or Gusset-Plates,” 
by А. C. Wilson, Engineering Record, vol. lviii, page 272, 
September 5, 1908. 


be the direct stress in each of the ninth-storey 
columns B and C, then 27X will be the direct 
stress in the ninth-storey columns А and D. Hence 
we have— 
(3,000) (42) + (4,200) (30) + (4,200) (18) + (4,2006) = 
(27X) (27) + (9X) (9) + (9X) (9) + (27X) (27) 
from which 9X = 1,960 and 27X = 5,880. 
In the same way we have for the eighth-storey 
columns— 
(3,000) (54) + (4,200) (42 + 30 + 18 + 6) = 
(27X) (27) + (9X) (9) + (9X) (9) + (27X) (27) 
from which 9X = 3,140 and 27X = 9,420. 
<The total horizontal shear on any line across 
the building is the sum of the wind loads above 
that line. The shear taken by any column is 
proportional to the horizontal shear in that storey. 


COLUMN D. METHOD I 


JOT"FLOOR 


(QUE ) 


In Fig. 2, И X = shear of any eighth-storey column 
at its point of infiection, then 19.800 X == shear 
at point of inflection of the ninth-storey length of 


4,2 " 
the same column, and 15.800 X S increment of 


shear taken by the column at the floor girder. 
The forces at the intersection of column А 
with the ninth-floor girder are shown in Fig. 3. 
The difference between 9,420 and 5,880 = 3,540 
is taken up as а shear in the floor girder between 
columns А and B. The moments of the shears 
must hold the joint in equilibrium. Taking moments 
about the lower point of inflection we have— 


15:6 4.2 
( 98 Х)а2 + (1958 х) (6) = (3,540) (9), 


19:8 
from which | 
x = 2,970, 12:6 x = 2,340 and 7. x = 630 
m э » 19-8 та % п 19:8 == е 


The bending moment of the floor girder is 
(3,540) (9) = 31,860 ft.-lb. Тһе bending moment 
of the eighth-storey column is (2,970) (6) — 17,820 
ft.-Ib., and of the 


the floor girder is 4,200 — 630 — 3,570. 
We may now proceed to the consideration 
of the second joint, which is shown in Fig. 4. 


ninth-storey column 18 
(2,340) (6) = 14,040 ft.-Ib. The direct thrust on. 


The difference between 3,140 and 1,960 = 1,180 
acts as a shear in the girder between columns В 
and C. Тһе shear of 3,540 in the girder between 
А and B is continued and, with the shear of 1,180, 
makes а total shear of 4,720. The equation of 


momenta is 
15.6 4.2 
( тө-в X) (12) + (i: X) (6) = (3,540) (9) + (4,720) (9) 


from which 


X = 6,930, 1976 X = 5460 and 472 X = 1470. 
These are the shears taken by column B to hold 
the joint in equilibrium. Тһе bending moment М, 
of the girder from А to B at column B is the same 
as at column А with an opposite sign; M, of the 
girder from B to C is (4,720) (9) = 42,480 ft.-lb. 


Fig.7. METHOD II. DIRECT AND BENDING STRESSES 
LOADS AND SHEARS GIVEN IN THOUSANDS OF POUNDS 
ei. - BENDING MOMENT OF 121,00 POUNDS 
(68-48)- DIRECT STRESS OF 68,480 POUNDS 
0 2 


0-5 R 


е 
~ 
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~ 
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The bending moment of the eighth-storey column 
is (6,930) (6) = 41,580 ft.-lb. and that of the ninth- 
storey column is (5,460) (6) = 32,760 ft.-lb. The 
direct thrust on the girder is 3,570 — 1,470 — 2,100. 

At the third joint, Fig. 5, the shear taken by the 
girder between C and D is 4,720 — (3,140 — 1,960) 
— 3,540. From the equation of moments 


15:6 _ 4-2 
(26-8 х) (12) + (ва) (6) = (4,720) (9) + (3,540) (9), 


from which 
15-6 4.9 
X = 6,930, 19:8 X = 5,460, 19.8 X = 1,470. 


As expected, Ше moments in column € are numeric- 
ally equal to those in column B, and the girder 
moments M, = М апа М; = M.. The compres- 
sion in the floor girder between C and D is 2,100 
— 1,470 — 630. 

At the fourth joint, Fig. 6, we have the same 
equations as at the first joint, and hence the same 
numerical values for moments and shears. 

]f the aisles are of unequal width, the neutral 
axis is first located. Direct stresses are then deter- 
mined, and with these the shears and bending 
moments in the columns and girders are obtained. 


The designer will find short cuts and ways of 


checking his work. А relationship between columns 
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is easily established. In Fig. 1 it is obeerved that 
shear and bending moments of interior columns are 
two and a-third times that of exterior columns. Of 
course, the sum of the moments of the floor girders 
at any joint is equal to the sum of the column 
moments about that joint. 

Approximate Method II. The Portal Method.— 
For lack of a better name this will be called the 
portal method. With exceptions noted, the assump- 
tions are the same as in Method I. The structure 
is regarded as equivalent to а series of independent 
portals. Тһе total horizontal shear on any plane 
is divided equally between the number of aisles. 
Ап outer column thus takes but one-half the shear 
of an interior column. "The stresses and maximum 
bending moments for & transverse cross-section of 
the building considered are given in Fig. 7. 

For equal transverse spacing of columns, the 
direct or vertical axial stress due to the over- 
turning moment of the wind is all taken by the 
outside columns. Considering in detail the ninth 
floor, we have, in Fig. 8, the direct stresses and 
shears in the columns. 

The shear in each girder is 10466 — 6533 — 3933. 
The bending moment in each girder is therefore 
(3,933) (9) = 35,400 ft.-lb. Equations for bend- 
ing moments for the girders of the ninth floor 
may also be written, 

М, = (2,600) (6) + (3,300) (6) 


= 135,400 
Мо = (2,600 + 3,300) (6) — (10,460 — 6,520) 
18 = 


= — 35,400 

М; = (2,600 + 3,300 + 5,200 + 6,600) (6)— 
Hem (10,460) — 6,530) (18) = —4-35,400 

M4 = (2,600 + 3,300 + 5,200 + 6,600) (6) — 
(10,460 — 6,530) (36) = 235,400 

Mg = (2,600 + 3,300) (6) + 2 (5,200 + 
6,600) (6) — (10,460—8,530)(36) = --35,400 

Mg = (2,600 + 3,300) (6) + 2 (5,200 + 
6,600) (6)— (10,460 — 6,530) (54) = --35,400 


The bending moments in columns are the shears 
given at points of contraflexure multiplied by one- 
half the storey heights. The direct compression 
stresses in the ninth floor girders are, from A to 
B, 4,200 — 700 = 3,600; B to C, 3,500 — 1,400 = 
2,100; and C to D, 2,100 — 1,400 = 700. 

The simplicity of the calculations and the checks 
thereon of Method II are seen at once. The bend- 
ing moments in girders of the same floor are the 
same and equal to the sum of the outer columns 
above and below the girder. Their value is not 
affected by the width of the aisle. The bending 
in an outer column in any storey equals the total 
shear in that storey multiplied by the storey height 
and the product divided by four times the number 
of aisles. The bending moment in an interior 
column equals twice that іп an outer column. | 

Choice of Methods.—Each of the foregoing 
approximate methods has its advocates. The 
writer believes that Method I is more in accord- 
ance with the theoretical distribution of stresses, 
but because Method II simplifies and duplicates 
connections he is inclined to use it. For a twenty- 
storey building in Philadelphia, ten or twelve 
years ago, he used Method I, while for another 
twenty-storey building in Philadelphia, designed 
three or four years ago, he used Method II. Inci- 
dentally, Method I is followed by the Bethlehem 
handbook in its formulæ for determining wind 
stresses in tall buildings. Method II is followed 
by Professor Ketchum in his Steel Mill Build- 
ings, and is probably at present more used than all 
other methods. Some engineers divide the hori- 
zontal shear equally among all the columns in а 
bent. This method, for the bent under considera- 
tion, makes the bending moments 1n columns of the 
same storey numerically equal, but those of girders 
in the same floor are different. The direct stress 
in columns with aisles of equal width is carried by 
the outer or wall columns. | | 

Wall columns іп high buildings are sometimes 
turned as in Fig. 9. This allows a lateral adjust- 
ment of spandrels and an ease in erection not 
obtained if turned with the web at right angles to 
the building line. For such cases, as well as for those 
with wall columns having relatively small sectional 
areas, Method 2 is specially well adapted. 

After the Florida hurricane, it was found that 
the floor construction of high buildings was little 
damaged. Hardly a crack was seen in stone- 
concrete or cinder-concrete floors where windows 
were blown in and walls considerably damaged. 


This would seem to indicate that the horizontal 
wind pressure was distributed by the floor to all 
columns, regardless of their location. 

It is not always practicable, or even advisable, 
to hold to one system of bracing throughout. A 
considerable portion of wind pressure may some- 
times be carried to the ends and sides of a building, 
and thence transferred to the foundations by 
bracing not permissible in interior bays. For 
monumental and unusual structures, careful study 
must be made and special methods often devised. 

The Design of Detatls.—The part that the detailer 
plays in making sure that the completed structure 
will be capable of doing what it is intended to 
do is often underrated. This is especially the 
case with wind-bracing. High buildings that have 
been designed to resist any wind pressure liable 
to come upon them are sometimes sadly deficient 
in the connections of beams and girders to columns. 
Both designer and detailer should bear in mind 
that it is folly to add material to girders and 
columns to resist stress and moments due to wind 
and then to slight the details. Steel columns 
for tier buildings should be used in lengths of two 
or more storeys and spliced with sufficient plates and 
rivets to make them continuous with respect to 
transverse bending. All column splices and the 
connections of girders and beams to the columns 
should be riveted. With a properly constructed 
steel frame of this kind special wind-bracing will 
seldom be needed, unless the height of the building 
is more than twice its least base. 


III. Омт ов WORKING STRESSES. 


Because wind loads are intermittent and seldom 
reach their maximum, greater working stresses are 
permissible for them than for live and dead loads. 
This is recognised in most building codes. In 
New York City, when the stress in any member due 
to wind plus other loads does not exceed 50 per 
cent. of the stress due to live and dead loads alone, 
stress due to wind may be neglected. When such 
stress exceeds 50 per cent. of the stress due to 
live and dead loads, the working stresses prescribed 
elsewhere may be increased by 50 per cent. in 
deeigning such members to resist the combined 
stress; that is, with the limitations mentioned, 
working stresses based upon 24,000 Ib. per square 
inch tension may be used, provided the resultant 
sections are not less than those obtained from live 
and dead loads alone. This same unit stress is 
followed in the code recommended by the National 
Board of Fire Underwriters. In Chicago, where а 
tensile stress of 18,000 lb. per square inch is 
specified, the allowable increase for wind is 334 
per cent., making 24,000 lb. the allowable working 
stress, the same as in New York. San Francisco 
allows an increase of 334 per cent., but there the 
basic unit stress is 16,000. The Code of Detroit, 
where the basic stress is also 16,000, reads, In 
calculations for wind bracing, the working stresses 
may be increased by 25 per cent." The Carnegie 
Pocket Companion follows а basic stress of 
16,000 and allows ап increase of 50 per cent. for 
wind stresses, while Bethlehem Structural Shapes, 
with 18,000, allows an increase of 334 per cent. for 
wind stresses. In both handbooks, the working 
stress for wind is thus 24,000 ІҺ. per square inch. 
The London County Council allow an increase of 
25 per cent. on а basic stress of 16,800 lb. (7 · 5 tons) 
per square inch, ог 21,000 lb. Тһе Recommended 
Building Code Requirements for Working Stresses 
in Building Materials, 1926, of the U.S. Bureau 
of Standards, favour an increase of 25 per cent. 
based on 18,000 lb. in maximum tension. 

The writer recommends the following units, in 
pounds per square inch, for stresses due to wind 
loads combined with live and dead loads. They 
should not be followed, however, if they give 
sections less than those obtained if wind loads were 
neglected. 

Tension, rolled stcel, net section 
Compression in columns, gross section, 
(with a maximum of 20,000) Т 
Shear on gross area of webs of beams 


and girders where height between 
flanges 18 not more than 60 times the 


24,000 
24,000 — 105 l/r 


thickness of web waa 16,000 
Shear when h/t exceeds 60 20,000 — 70 h/t 
Shear in power-driven rivets ... 18,000 


* Bethlehem, Structural Shapes. 


Shear in hand-driven rivets, or in rough 


bolts ... i э я 13,500 
Bearing upon pum rivets 27,000 
Bearing upon d-driven rivets or on 

rough bolts  ... kis — . 20,000 


It is seen that all these stresses are well within the 
elastic limit. | 


—— 


EXPERIMENTS IN VISCOMETRY. 


THE last paper of this season, brought before the 
Institution of Petroleum Technologists on May 8, 
was a very instructive contribution to the subject 
of viscosity at high temperatures, made by Mesers. 
H. S. Rowell and D. Finlayson, who are in charge 
of the research work of the Research Association of 
the British Motor and Allied Manufacturers Asso. 
ciation. At the commencement of their work, five 
years ago, Mr. Rowell stated, little was known 
about the viscosity of lubricants at temperatures 
much above 100 deg. C. Temperatures above 
250 deg. C., however, had recently been observed 
between pistons and cylinders, and their own work, 
up to 250 deg. C., did not thus exceed the limits of 
practical needs, as some speakers suggested during 
the discussion. For such experiments, the Bingham 
viscometer, of the Ostwald capillary type, seemed 
best suited. It was advisable to express viscosity 
in с.р.в. units, and better still, for many purposes, 
to plot the fluidity, the reciprocal of viscosity. 
Since, moreover, slight variations in temperature 
greatly affected the viscosity at low temperatures 
and hardly affected it at high temperatures, whilst 
the opposite applied to fluidity, and since logarithmic 
plotting tended to close up the scale and to mask 
differences and experimental errors, they proposed 
to plot, with the aid of tables, the viscosity multiplied 


by the factor (5 5 -y or the square root of fluidity 


100 

ав $t = A(10 + T). 

Such curves had their peculiarities, depending 
upon the arbitrary choice of the vertex, but they 
showed at а glance the viscosity ratios of different 
oils at different temperatures. Fluidity and kine- 
matic fluidity were much more nearly linear func- 
tions of the temperature than viscosity was. The 
fuel flow through a carburettor jet depended more 
upon the diameter and shape of the jet, and upon the 
speed and density of the fuel, than upon viscosity ; 
at high rates of flow, increase of temperature might 
decrease the mass of the flow. As regards the 
fluidity of motor fuels and Из variation with tem- 
perature, the fuels fell into groups, the fluidity 
decreasing in the order :—Pentane, isopentane and 
hexane; heptane; octane, and also toluene and 
benzene; water; ethyl alcohol; and kerosene. 
Similar grouping was observable in the relation of 
fluidity to specific volume. In order to obtain con- 
sistent viscosity data for lubricants at higher tem- 
peratures, and to eliminate temperature-hysteresis 
effects, a preliminary heat treatment was necessary. 
Stability was obtained by heating the oil, in the 
capillary viscometer, for 15 hours or more to 20 
deg. C. This heating changed the oil, probably oxi- 
dising or polymerising it, as Dr. Thole suggested 
during the discussion, or by physical effecta, 88 
Mr. Evans and other speakers held. The figures, 
however, Mr. Rowell pointed out, were afterwards 
reproducible, and in bearings and engines the oil 
did not long remain in its original condition. With 
respect to the authors' experimenta on bubble visco- 
meters (made with bubbles of air, hydrogen, mercury, 
petrol and water, in oil, water and sugar solution) 
and also with the Michell viscometer, Dr. Guy Barr 
remarked that the bubble viscometer was only of 
value for the comparison of similar liquids, and the 
Michell viscometer, he thought, involved too many 
assumptions. The paper showed that if an oil were 
more viscous than another at 50 deg. C., it would 
also be so at higher temperatures; the numerous 
tables and curves given in the paper will герау 
careful study. 


LAUNCH or THE T.S.S. “ Japwioa.”—The Е 
Polish vessel to be built in а British yard was launc i 
by Messrs. Palmer's Shipbuilding вод lron D 
Limited, at Jarrow, on April 20. The vessel, whic 5 
been named Jadwiga, is a twin- screw passenger слана 
and is the first of two on order for the Polish State 5 
ship Company, of Gdynia. Тһе main engines for e Bay 
sels, which are intended for passenger service in | ind 
of Dantzig, are being supplied by Messrs. MacCo 
Pollock, Limited, of Sunderland. 
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Ето. 107. 4,000-Kw. GEARED HousE-GENERATOR D.C. SET. 


THE TRENTON CHANNEL STATION the auxiliary equipment 18 essentially variable- 
OF THE DETROIT EDISON COMPANY. speed plant, and involved motors in many cases 
of small power, direct-current supply appeared the 


(Continued from page 600.) 
AUXILIARY ELECTRICAL SUPPLY. 

BEFORE proceeding further with the description 
of the plant itself it is necessary to digress some- 
what to discuss matters affecting the auxiliary 
equipment as a whole. In the early part of this 
series of articles we explained that the station 
was loose-linked into the general transmission 
system, and took its share of the load with others, 
mainly supplying two sub-stations, to suit the 
requirements of which the Trenton Channel voltage 
was adjusted. As this involves considerable fluc- 
tuation in voltage it was decided that the auxiliary 
equipment should be completely independent, Бу 
Which arrangement а wide choice of generating 
conditions became available, while the cost of 
step-down transformers, circuit breakers, &c., for 


high Voltage was avoided. Again, since part of ment. This again suggested the elimination of 


THE TRENTON CHANNEL STATION, DETROIT. 
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many otherwise essential safeguards, since small 
interruptions for attention or repairs could be 
quickly overtaken without effect on operation as 
& whole. In the case of the alternating-current 
auxiliaries the larger machines are run direct 
off the main 'bus bars, the smaller with low voltage 
supplied through transformers. 

The Detroit Edison Company has had а con- 
siderable amount of experience with direct-current 
ем equipment. In the Delray and Connors 
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Creek plants certain equipment such as circulating 
and hot-well pumps were driven by alternating- 
current supply, but in Marysville and Trenton 
Channel are on direct-current supply, and, at 
| Connors Creek, have since been converted to this. 
Further, much of the earlier steam plant, such as 
stoker and pump engines, fan turbines, &c., has, 
in course of time, been replaced by direct-current 
motors. This experience has proved that direct- 
current meets the conditions excellently and at 
moderate cost, if the current can be produced 
cheaply. 
For the reasons stated, at Trenton Channel, 
two auxiliary supply systems have been installed. 
||| at | The one is direct current for the plant requiring 
Fig.106 " | speed adjustment to meet the load on the station, 
и 9. Ж and the other is alternating current, adopted for 
ewe goce reasons of safety at specific points, and for constant- 

i SR E: speed intermittent driving and lighting. Тһе first 
supply is at 250 volts, а relatively low pressure 
adopted to avoid risk from accidental grounding, 
this low voltage, although involving heavy copper 
conductors, being used wherever there might be 
possible risk to workmen. This supply is generated 
by 4,000-kw. machines, situated as shown in Fig. 86, 
on page 603 ante, parallel with the wall, and in a 
bay between the main turbine room and the boiler 
house. Provision was made for six of these sets, 
but five only are being installed for the completed 
plant. The generators are driven by compound 
turbines, by the De Laval Steam Turbine Company, 
through reduction gearing. The arrangement of 
these sets is shown in Figs. 102 to 106, and а 
side view of one in Fig. 107, annexed, while the 
sets in the bay are shown in Fig. 108, on page 630. 
Each turbine consists of two cylinders, one a 
high-pressure cylinder with 11 stages, and the other 
low-pressure with eight stages. The high-pressure 
shaft runs at 4,000 r.p.m. and the low-pressure at 
3,000 r.p.m. The pinions are 7:8 in and 10-2 in. in 
diameter, respectively. Тһеу are on each side of 
the main gear on the generator shaft. This gear is 
of 85-in. pitch diameter, with a 36-in. face. Тһе 
turbines are supplied with main-system steam at 
385-lb. pressure and 245 deg. Е. superheat. There 
are two 2,000-kw. generators on the one shaft, which 
runs at 360 r.p.m. The generators have 14 poles, 
are shunt wound, and have compensated pole 
windings. Each generator has its own commutator. 
The shaft is carried in а single pair of bearings. 
To meet emergencies these machines are designed 
to carry 50 per cent. continuous overload, and 
if one is cut out the others can take up its load. 
Each of these generating units is ventilated by air 
supplied by a fan capable of delivering 29,000 
cub. ft. per min. against a static pressure of 23 in., 
driven direct at 460 r.p.m. by a 20 h.p. motor. 
The air after passing through the machine is dis- 
charged into the turbine room bay. 

The alternating-current supply is, as will have 
been gathered by previous reference to alternating 
current motors installed, at 2,400 volte, three-phase, 
60 cycles. This current is generated by three 
turbo generators by the Westinghouse Electric and 
Manufacturing Company, of a capacity of 2,000 kw. 
at 60 per cent. power factor. The turbines are 
12-stage, straight-flow units. To supplement this 
supply, there 18 а connection with the local distri- 
buting system, supplied from а substation about 
4 miles away, and current for the alternating-current- 
driven plant is normally taken from this source, in 
parallel with that generated inside the plant, or can 
be used in substitution for the latter. The alternat- 
ing-current generators are placed, as may be seen in 
Fig. 86, page 603 ante, parallel with, and between 
the main units on the main turbine room floor. А 
view of one of the 2,000-kw. alternator sets is shown 
in Fig. 109 on page 630. In some of the gub- 
sequent sets the equipment of the turbines was 
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more suitable for this, owing to the advantage 
of greatly simplified control, and ease of hand- 
ling of the generators; but, on the other hand, 
direct-current machines might in certain circum- 
stances give rise to danger. This point has already 
been referred to in connection with the coal 
preparation house machinery, where the presence 
of dust would involve the risk of explosion from 
sparking at the commutators of direct-current 
motors. The argument for this part of the installa- 
tion was, therefore, in favour of alternating- 
current machinery. This was further enforced by 
the fact that the storage capacity provided 
makes it possible to run such alternating-current 
machines intermittently if of ample, but not neces- 
sarily excessive, capacity, and there is thus little 
need in this section of the plant for speed adjust- 
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rearranged for the sake of appearance, but was not 
altered in character. The steam for these units is 
also taken from the main superheated system. One 
house alternator is maintained as а stand-by. In 
the case of these alternators, the condenser auxili- 
aries, that is the circulating pump, air pump and 
hot-well pump, are connected direct to the alternator 
terminals, and start up with the unit. 

Steam is extracted from the auxiliary turbines to 
feed a heating header supplying steam at 15 to 20 lb. 
pressure for heating to radiators &c., where necessary 
about the buildings, and for the coal dryers. This 
system may also be fed, if necessary, direct from 
the €— steam mains through reducing valves, 
as mentioned when dealing with the pipin e 
536 ante). Е piping (pag 

The electrical diagram for the plant is given in 
Fig. 110, on page 631, which shows both direct- 
current and alternating-current systems. 'The direct- 
current system consists of two ring 'bus bars, one 
below the turbine room floor and one in the boiler- 
house at the level of the induced-draught fans. The 
plant supplied by the former includes the crane 
equipment, ventilating fans, circulating and hot-well 
pumps, boiler feed pumps, balancer set, motor- 
generator sets, &c. The ring bus on the fan floor 
supplies current for the Lopulco feeders, primary 
and secondary air fans, ventilating fans and induced- 
draught fans. The direct-current "bus bar in the 
basement consists of eight 6-in. by }-in. copper bars 
and that on the fan floor, of four 4-in. by Жіп. 
bars. Anticipating somewhat, the general sequence, 
we introduce here Fig. 111, which shows one of the 
ring bus bars fixed overhead and protected by wire 
caging. Тһе bars, insulated by alberene blocks, are 
carried on steel frames. "They are wrapped in sewn 
and painted double canvas. 

The alternating-current diagram occupies the 
upper part of Fig. 110. Тһе 2,000-kw. generators 
supply current to a 2,400-volt ring bus in the pul- 
verising house, and to а 2,400-volt 'bus for coal- 
handling plant such as apron, and bucket conveyors, 
breakers, and breaker exhausters. By means of 
two 15 kv.-a. banks of three transformers (on the left 
of the diagram), current from the pulveriser house 
ring bus is reduced to 120 volts for the pulverising 
mills and exhauster fans. Another 75-kv.-a. triple 
bank transformer supplies 240—120-volt current to 
the belt shuttle conveyor. Three transformers (on 
the right), of 75 kv.-a., supply similar current to the 
short apron conveyors, and transformer capacity of 
600 Еу.-а., also shown on the right, is provided 
for the lighting supply. Оп the extreme left are 
depicted four banks of transformers. The upper- 
most in the figure is the main transformer plant 
on the incoming 24,000-volt supply, which has 
been spoken of above as having been introduced 
to supplement the current furnished by the house 
generators, or if need arises, for use in substitution 
forit. Thisis the main system distribution supply, 
the station, when drawing on it, being virtually 
its own customer. This transformer capacity is 
of 3,000 kv.-a., in 3 units of 1,000 kv.-a. each, the 
voltage being brought down, of course, to 2,400. 
Next to this comes a bank of three Cottrell ргесірі- 
tator 2,400-240-volt transformers, of a capacity of 
600 kv.-a. Contiguous to this, is shown further 
lighting transformer capacity of 600 Ку.-в.; another 
installation of similar capacity will be seen providing 
for miscellaneous requirements, such as battery, 
lighting, roller-blind doors, machine shop, office 
building, &с. All these transformers are oil in- 
sulated, self-cooled and delta-delta connected. 


(То be continued.) 


MOTOR VEHICLES IN ALBERTA.—From a study of 
statistics which have recently been published, showing 
the registrations of motor-cars and commercial vehicles 
in the Province of Alberta, Canada, during the year 1927, 
it is disappointing to find that in a tota] of a little over 
100 firms only three English makes are represented, and 
that the total number of vehicles supplied by these three 
firms only amount to the insignificant figure of five 
out of a grand total of 34,364. The three most popular 
makes, according to the report, аге: Chevrolet, with а 
total of 12,452; MoLaughlin-Buick, with a total of 
4,230, and Star, American, with а total of 2,843 vehiclee. 
Jt is not surprising to find that the bulk of the imported 
vehicles came from the United States of America, owing 
to their geographical and other advantages, but we 
confidently believe that much more could be done in the 
way of encouraging the purchase of English makes. 
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THE IRON AND STEEL INSTITUTE. 
(Concluded from page 602.) 


CoRROSION OF WROUGHT IRON AND САВВОМ 
STEEL. 


THE second paper on Friday afternoon, May 4, 
was entitled “А Study of the Resistance of Over- 
stressed Wrought Irons and Carbon Steels to Salt- 
Water Corrosion." Dr. J. Newton Friend, the 
author, who read his contribution in abstract, 
stated that it had now been well established that 
over-strained iron and steel were attacked more 
rapidly in acid media than the unstrained, un- 
annealed metals. The results of laboratory tests 
on stretched irons and carbon steels in neutral 
media, however, had not pointed so clearly in the 
same direction, for sometimes the stretched metals 
proved a little more corrodible than the annealed 
specimens, and sometimes the reverse was the case. 
Usually there was but little to choose between the 
two, and the mean results practically coincided. 
Experiments with compressed and twisted speci- 


mens did not appear to have been carried out 
quantitatively hitherto. The effect of tensile 
stress and of compression on corrodibility was 
accordingly investigated. The duration of the 
tests was, in the majority of cases, two years. 
It was found that the corrodibility of wrought 
iron in salt water was not enhanced by stretching 
even to rupture, by twisting, or by compression UP 
to 30 per cent. Тһе corrodibility of carbon steels 
(0-025 per cent. to 1-35 рег cent. of carbon) in 
salt water did not appear to be enhanced by stretch- 
ing even to rupture. Torsion and compression within 
certain limits did not appear to affect appreciably 
the rate of corrosion of 0-11 per cent. carbon 8 

in salt water. Torsion and compression inc 
slightly the corrodibility of 0:20 per cent. carbon 
steel in salt water. 

As a general conclusion, therefore, it would врревт 
that neither wrought iron nor steel up to 0:11 per 
cent. carbon was rendered more corrodible in $9' 
water by stretching, even to rupture, by neo 
through 45 deg., or by compression, provi ы 
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last-named did not lead to cracking. In the 
case of 0-20 per cent. carbon steel, twisting through 
45 deg., and compression appeared to enhance 
corrosion slightly. The above resulte, it should be 
emphasised, referred to iron and steel at reet. It 
frequently happened in practice that the metals 
were subjected to alternating stresses, as in pier 
piles, Ас. These alternating stresses might lead 
to cracks and structural failure, the effect being 
enhanced by the penetration of salt water into the 
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cracks, thus accelerating disruption. Such in- 
creased corrosion was, however, really & secondary 
effect due to cracking rather than & primary effect 
of stress per зе. 

Dr. G. D. Bengough, in opening the discussion, 
stated that the paper raised the question of the 
methods that were desirable in laboratory researches 
on corrosion and the useful relations that should 
exist between different researches, and between 
them and industrial conditions, In this paper, he 


believed these relations to be wanting. The criticisms | 


ће had to make appeared to him to be fundamental 
If they were justified it would mean that measure- 
ments of the kind made in this paper, unless вар- 
ported by other evidence of а more searching kind, 
had no general significance, and were thereforezof 
little value; they could not be fitted into a general 
scheme of corrosion research. Dr. Friend gave reason- 
ably full information on the metal factors, but very 
little on the external factors, namely, temperatures, 
conductivity of the water and the specific nature of 
the ions present in solution, and the rate of oxygen 
supply. He did not wish to assert, as against the 
author, that strain did greatly affect the rate of 
corrosion in salt solution. He thought the effect was 
probably small and only detectable in certain seta of 
conditions and by refined methods of work. What 
he did wish to point out was that the measurements 
given in the paper were not capable of satisfactory 
interpretation, and were therefore of limited value, 
and could not be regarded as proving generally the 
conclusions stated. 

Mr. U. Е. Evans stated that an explanation might 
be suggested for the fact that, although acids 
attacked strained iron more rapidly than unstrained 
material, in neutral liquids, under the conditions 
studied strain had very little effect on the corrosion 
of iron. Acids could attack iron readily even in the 
absence of oxygen, yielding soluble salts; any 
traces of insoluble products (rust) formed by hydro- 
lysis were ususlly produced far away from the 
surface, and generally in a diffuse form which did 
not seriously interfere with diffusion. On the 
other hand, neutral liquids only corroded rapidly 
in the presence of oxygen, and they produced 
insoluble compounds (rust) close to the metallic 
surface ; if the whole surface became blanketed with 
rust the corrosion would be slowed down, being 
controlled by the rate at which oxygen could diffuse 
through the rust layer to the metal; and, as there 


was no reason why it should diffuse more quickly 
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towards strained iron than towards unstrained, 
the two materials would, under these conditions, 
be eaten away at approximately the same rate, 
except in the initial period before the rust blanket 
had developed sufficiently to control the rate of 
attack. 

It seemed undeniable, however, that in some cases 
local strain was very dangerous, because it concen- 
trated on the intensely strained portion an attack 
which would otherwise be spread out over the whole 
surface. In one case, which he had recently 
examined, а piece of steel had been punched with 
an identification mark and immersed in salt water ; 
the corrosion had produced complete perforation 
АП along the outline of the punch-mark, although 
elsewhere there was only mild general attack. 
There was no reason to think that the total corrosion 
was abnormally high; the effect of the strain was 
simply to localise upon a small area the attack, 
which would otherwise have been harmlessly spread 
out. Strains might produce dangerous localisation 
of attack in three different ways—namely: (1) the 
potential of the highly strained area being different 
from that of the less strained area, the former was 
liable to suffer anodic attack ; (2) the strain might 
produce incipient cracks, the interiors of which 
being less accessible to dissolved oxygen, might 
suffer anodic corrosion through the differential 
aeration effect; (3) the strain might continually 
crack protective films of oxide produced by direct 
oxidation by the air. 

Mr. J. H. Whiteley, who closed the discussion, 
remarked that the sheared edges of a plate did not 
seem to corrode more quickly than the remainder. 
This would seem to agree with the author's finding 
that strained steels did not corrode more than 
unstrained. On the other hand, stress under certain 
conditions could cause corrosion. He had recently 
had occasion to examine a series of ship’s bilge 
plates, and had found that where these had been 
bent to fit them into place, and had therefore been 
subjected to strain, a line of corrosion pits had 
appeared at regular intervals. In his reply, Dr. J. N. 
Friend stated that long-period corrosion tests were 
always open to criticism. It should be pointed out 
however, that the scheme under discussion had 
been inaugurated eight years previously, and since 
that time a great mass of facts regarding corrosion 
had come to light. It seemed to have been assumed 
that he had drawn a number of definite general 
conclusions. He could only assure members that 
the conclusion had not been drawn that stress 
had not increased corrosion. What he had said 
was that, under the condition of test, stress had not 
materially increased corrosion. 


THE NoRMALISING OF OVER-STRAINED STEEL. 


S The third and last paper considered оп Friday 
afternoon was entitled “ Тће Rapid Normalising of 
Overstrained Steel”; it was read in abstract by 
the. author, Mr. W. E. Woodward. The experi- 
ments described consisted in normalising pieces 
of mild steel, which had been given a definite 

nent set, by passing very large currents 
directly through them. We intend to reproduce 
this contribution to the proceedings in а forth- 

ing issue. 
Mr. K. A. Atkins thought that there was nothing 
particularly novel in the heating up of steels in the 
manner described. He desired to know if the 
author claimed any particular virtue in the use of 
electricity other than as & source of heat. The 
only other speaker, Mr. H. Sutton, said that the 
author had compared steels normalised electrically 
with similar specimens normalised in the ordinary 
way. Не would like to know how the temperature 
had been measured in each case, because 1 was 
necessary for the temperature to be very carefully 
determined in order to be in а position to compare 
effectively the two processes. It en wy с i 
heat a steel b ing an electri 

through it. In lis к, Mr. Woodward stated 
that one reason which led him to carry out the 
experiments was the remarkably small amount. of 
power used for each specimen. If alternating 
current were employed, the whole process was 
finished in from 2} to 3 minutes. He had 100 volts 
and 30 amperes on the primary side and trans- 
formed it suitably. This meant an expenditure 
of 3 kw. for a period of three minutes. Comparing 


been made on a sufficiently large scale to show that 
they were proof against such defects as corrugation 
and failure following upon the formation of a 
martensitic layer produced as a result of the skidding 
of the rolling-stock. Dr. Swinden replied that, as 
regards the formation of a martensitic skin, at any 
rate, the rails had shown no tendency in that 
direction. He had no data regarding corrugation. 

The last paper dealt with by the meeting was 
Dr. Hatfield’s “ Heat-Resisting Steels ; Mechanical 
Properties." The subsequent discussion turned 
chiefly on the question of the usefulness of the 
special test advocated in the paper. Mr. S. A. Main 
considered that the test was arbitrary on several 
points, and might lead to misleading results; on 
the other hand, he had no alternative to offer other 
than the very long creep tests, which, he thought, 
could not be avoided. Mr. J. H. G. Monypenny 
was of the opinion that all the authors who had 
dealt with the subject of creep, adopted a different 
standpoint for what constituted the actual creep 
limit. Meanwhile, the engineer was waiting for 
reliable tests. Therefore, some form of tensile 
test, such as Dr. Hatfield had used, would prove 
very useful because it gave, at all events, a first 
approximation of the relative values of steels at 
particular temperatures. Professor C. H. Desch, 
who closed the discussion, paid a tribute to the 
frankness shown in the paper regarding the composi- 
tion and heat treatment of all the materials tested. 


this figure with the current used in ordinary electric- 
muffle heating it would be seen that a much greater 
number of specimens could be treated by the direct 
electrical method than in the muffle, for the same 
expenditure of current. He was also of the opinion 
that there was indeed something in the direct 
method over and above the heating of the specimen. 
He had used a number of reliable methods for the 
measurement of temperature, and among the 
apparatus employed was а  platinum-rhodium 
thermo-couple which had been bound to the speci- 
men, and a Cambridge optical pyrometer. He 
ventured to state, however, that a consideration of 
his results would indicate that he had measured his 
temperatures correctly. 

The other papers on the agenda were taken as 
read, and the chairman thanked all the authors 
for their contributions. The usual votes of thanks 
to the Institution of Civil Engineers for the accom- 
modation which they had kindly afforded for the 
meeting, and to the President, terminated the 
proceedings. 


MEETING IN SHEFFIELD. 


A further discussion of five of the papers presented 
at the London meeting took place, on May 10 last, 
in the Mappin Hall, Sheffield University. Mr. 
Е. W. Harbord occupied the Chair, and the Lord 
Mayor of Sheffield and Sir William Clegg, chairman 
of the Committee of the Department of Applied 
Science of the University, were present and spoke 
at the opening of the proceedings. Tributes 
regarding the value to the industry of the Second 
Report on the Heterogeneity of Steel Ingots, 
presented to the meeting by Dr. W. H. Hatfield, 
were paid by several speakers in the subsequent 
discussion. During his speech, Dr. T. Swinden 
expressed the opinion that if an ingot were trans- 
ferred to а soaking pit, as soon as possible after 
casting, and were afterwards forged or rolled, 
without being allowed to go cold, this procedure 
would tend to lessen piping and segregation. Dr. 
Hatfield, however, felt that the heterogeneity 
existing in an ingot could not be dissipated success- 
fully by what was, after all, but a short-time 
temperature treatment. The next paper put before 
the meeting was that by Mr. J. Swan on “ The Effect 
of Silicon on Tungsten Magnet Steel." А speaker 
in the discussion, Mr. J. F. Kayser, took exception 
to the high figures given for ВН ах in the paper, 
namely, 360,000, and even 380,000. He thought 
that magnet-steel manufacturers were not agreed 
about their methods of test, and that the different 
results obtained by various individuals in the 
determination of the magnetic properties of steels 
were due to the different standards adopted. He 
put in a plea for the standardisation of methods of 
test. On the other hand, another speaker, Mr. J. 
Woolman, stated that, at his works, they had 
obtained values for BH,,,, of the same order as 
those recorded in the paper. 

The third paper taken was that entitled '' The 
Properties of Nickel Steels with Special Reference 
to the Influence of Manganese." Тһе author, Mr. 
J. А. Jones, read a brief abstract of his contribution. 
Mr. T. P. Colclough, who opened the discussion, 
stated that а large portion of the 3 per cent. nickel 
steel turned out was used for motor-car parts. If, 
in the case of these latter, the manganese reached 
0-7 per cent. ог 0-8 per cent., the number of cases 
of cracking upon oil-quenching would be serious. 
Mr. G. Stanfield, another speaker, confirmed that 
high manganese tended to produce cracking, and 
thought that some of the enhanced properties which 
the author had claimed to have obtained by increas- 
ing the manganese could have been realised quite 
as easily by increasing the nickel content. Mr. Jones, 
in his reply, pointed out that all his results and 
observations applied to steels in large masses, which 
must be hardened completely before tempering, and 
manganese did help in securing adequate hardening 
in large masses. Тһе fourth paper, “ Chromium- 
Steel Rails," was presented to the meeting by 
Dr. T. Swinden. The discussion, which ensued, 
was chiefly concerned with the statement contained 


THE NAPIER LION SCHNEIDER 
TROPHY AERO ENGINE. 


PERMISSION has now been granted to disclose in 
greater detail some of the general features of the 
Napier Lion Series VII B aero engine, which met with 
such success in the race for the Schneider Trophy at 
Venice last year. Оп page 569 of our last volume 
we published an illustrated description of the Napier 
Lion Series V standard engine, manufactured by 
Меввгв. D. Napier and Son, Limited, of Acton Vale, 
London, W.3, and used extensively in the Royal Air 
Force and by Messrs. Imperial Airways, Limited, &c., 
and it is our present intention to point out the prin- 
cipal modifications іп design which have been embodied 
in the Series VII B engine. 

Іп а paper which he read recently before the Royal 
Aeronautical Society, Captain С. S. Wilkinson, Messrs. 
Napier's chief designer, said that, from a study of the 
machines used in the 1925 race, the following points 
were found to require attention in the new engine :— 
(a) The frontal area to be smaller; (b) the engine to 
be of such a form that the fuselage could generally 
be of a fine streamline shape and of small dimensions, 
particularly immediately behind the airscrew; (с) the 
power of the engine to be increased as much ав pos- 
sible; (d) the weight of the engine to be kept as low 
ав possible, consistent with reliability. It was thought 
that the redesign of the engine so as to enable the drag 
of the fuselage to be reduced would have a greater 
influence in improving the performance of the aircraft 
as а whole, than any increase of power which appeared 
feasible. To study the problem, Messrs. Napier pre- 
pared a drawing showing a fuselage of the smallest 
size in which it appeared possible to house a pilot, 
making the nose with a fine entry. In designing this 
ideal fuselage, no consideration was given to questions 
of stress in the fuselage and engine mounting, or to 
the possibility of installing the necessary tanks, pipes, 
instruments and controls, as this came outside the pro- 
vince of engine design. The engine was then rede- 
signed to cause aa little interference as possible with 
the ideal fuselage shape. 

We are indebted to Captain Wilkinson for much of 
our information, and to Messrs. Napier for permission 
to reproduce the longitudinal section and general views 
of the Series VII B engine, which are given on Plate 
LXV and on page 633. It is of great interest to 
compare these with the illustrations of the standard 
Series У engine in our previous article, referred (0 
above. It will be seen that the general lay-out of 11 
two engines is very similar, the 12 cylinders being st 
arranged in three blocks in the inverted broad-arrow 
fashion. The elimination of all the piping, &c., n 
between the cylinder blocks should be carefully pe 
and also the new positions of the magnetos, car E 
rettors and their connections, so that there should А 
no projections beyond the fairings of the engine. 
further point, which is clearly shown in the gectio 


à „_____ | Fig. 1 on Plate LXV, is the method of preserving в fine 
in the paper that reducing the carbon and increas- point of entry, the airserew shaft being coaxial with ү 
ing the manganese improved Ше mechanical ргорег- crankshaft, and the reduction gear taking the form 


ties of а steel rail. Messrs. Colclough and J. A. 
Jones strongly supported this view. Пт. Hatfield 
asked if the application of alloy.steel rails had 


an overhead layshaft, so as to fit inside the fairing 


the centre cylinder block. 
The overall dimensions of the Serios VII B engine 
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аге :—Height 2ft. 10} in., width ЗН. 24 in., and length 
5 ft. 64 in.; these figures give a reduction of 1j in. in 
height, 3} in. in width, and an increase in length of 
8} in., over the standard Series V engine. Тһе reduc- 
tion in the width and height is due both to the fact 
that the accessories have been mounted in such posi- 
tions that they are masked by the engine, and that the 
cylinders have been reduced in overall length and 
slightly sunk into the crankcase. The increase in length, 
as may be seen from the section Fig. 1, is the result 
of the carburettors being moved to the rear of the 
engine, and the airscrew shaft being coaxial with the 
The total weight of the engine, when dry, 
has been reduced from 940 lb. to 930 lb., which, as the 
maximum horse-power developed by the racing engine 
18 875, gives the remarkable figure of 1-063 lb. per 


crankshaft. 


horse- power. 

The increased output of the engine has been arrived 
at principally by raising the revolutions per minute 
from 2,000 to 3,300, and by increasing the compression 
ratio to 10:0 to 1. It is of interest, at this point, to 
study the power curves given in Fig. 5, which show 
the development in power and speed of the successive 
engines used since the Aerial Derby race in 1919; the 
increase in compression ratio is also indicated below the 
figure. The combined effects of the increase in engine 
speed and compression ratio threw a considerable extra 
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strain on the ignition system, particularly the sparking 
plugs, the high gas temperatures and pressures neces- 
sitating exceptionally good jointing between the various 
components of the plugs, and small surfaces exposed 
to the gas. To avoid deposits, and the consequent 
electrical leakage over the small insulating surfaces, 
special care had to be taken in the cylinder design as 
well as in the fuel used, and, to prevent undesirable 
bulges on the cylinder block cowls, а special type of 
plug was made, having a very short body with a cable 
termina] designed to reduce the length of the projecting 
part of the electrode. Lengthy experiments were 
carried out to discover the most suitable fuel to ensure 
sweet running, the final choice being spirit containing 
75 per cent. petrol, and 25 per cent. benzole, to which 
mixture tetra-ethyl lead dope was added іп the ргорог- 
tion of 13 с.с. per gallon; the total consumption of 
this fuel is approximately 50 gallons per hour. 

To follow the constructional details, reference should 
be made to the longitudinal section, Fig. 1, Plate LXV. 
It will be seen, as mentioned above, that the cylinders 
extend slightly farther into the crankcase than in the 
case of the series V engine, and that both the overall 
and internal lengths have been decreased. As might 
have been expected, on account of the considerable 
increase in the engine speed, radical changes were 
necessary in piston design in order to reduce the weight 
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of the reciprocating parts. In the first place, the 
pistons are of forged Y alloy, instead of aluminium 
castings. Тһе bearing surface taking the lateral thrust 
due to the obliquity of the connecting-rod, has been 
cut down to the lowest possible limite, and, in fact, is 
now only just sufficient to accommodate the gudgeon- 
pin bosses. In contrast to the standard engine, both 
ends of the gudgeon-pin are blanked off by domed 
plugs, and the pin is allowed to float in its bearings. 
A second scraper ring has been added below the 
gudgeon-pin bosses, which, in conjunction with a larger 
number of drain holes cut through the piston walls, 
was found necessary to cope with the extra quantity 
of oil splashed up on to the cylinder walls. А slight 
crown has been given to the piston top, and by this 
means the clearance space has been reduced as well as 
by the fact that the cylinder head has been lowered, 
thus raising the compression ratio. 

The connecting-rod assembly, except for the fact 
that all the rods have been shortened, is similar to that 
of the standard pattern. There are two modifications 
which should be noted in the crankshaft design : firstly, 
the forward end has been extended and slightly changed 
to accommodate the double-reduction gearing and the 
plain floating bearing of the airscrew shaft, and secondly, 
а thin metal plug, or cylinder, has been inserted inside 
the hollow crankpins. It will be seen that this cylinder 
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the Mersey Docks and Harbour Board took over the 
management of the docks from the previously-existing 
Corporation Dock Committee in 1858. It is interest. 
ing to note that this step was made as a result of a 
Bill promoted by the Manchester Chamber of Com. 
merce, the Manchester Commercial Association, and 
the Great Western Railway. Prior to this date, no 
less than 18 docks had been constructed in а period 
of fifty-seven years. The Birkenhead Estate was 
purchased in 1855. Continuing. the author gave par. 
ticulars of the Dock Estate as it exists to-day, and 
explained the system of control. Не stated that, in 
his opinion, the primary duty of port management 
was to attract the ships by securing a rapid turn round. 
Ho then referred to the extent to which the Port 
Authority should perform the actual work of loading 
and discharging vessels, and explained the system of 
master porterage in use in Liverpool. He did not 
think that this practice existed in any other port. 
The master porters, who receive import cargoes from 
the ships slings and are liable for their safety until 
they are delivered into the railway wagons, road 
vehicles or small craft, are governed by bye-laws, and 
а rate is fixed for every variety of commodity handled. 
The rates are fixcd by agreement between the master 
porters and the traders interested, subject to the 
approval of the Board and, ultimately, of the Minister 
of Transport. 

The next point discussed by the author was the 
inoidence of the charges levied by the Port Authority. 
In Liverpool, about 79 per cent. of the revenue was 
derived from dues on ships and goods, the respec- 
tive amounts іп 1927 being 1,646,2361. and 1,271,454. 
Jf the dues on ships and those on cargoes carried by 
vessels coming to the port were all transferred to the 
cargoes entering and leaving the port in 1927, the 
amount per ton of cargo worked out at 38. 8d., а small 
sum when compared with handling costs or with 
ordinary market fluctuations. 

The author next reviewed the equipment for handling 
cargoes, and said that, in Liverpool, two appliances 
stood out as pre-eminently useful, namely, cranes of 
every description and runabout electric trucka. 


Continuing, the author described the new Glad. 
stone Dock, of which particulars will be found on 
page 70 of vol. сххіу. of ENGINEERING. Mention was 
made of the fact that the Gladstone entrance would 
take а vessel of 70,000 tons. Referring to the ap- 
proaches to the port from the sea, the author stated 
that, by constant dredging and by building revetments 
or training walls, а minimum depth of 25 ft. at L. W. S. I. 
was maintained over the Bar and in the main approach 
channel. Тһе main channels from the Bar to the 
port, and the dock entrances on both sides of the 
river, were surveyed each month, and з working model 
of the bay and estuary had been constructed for 
studying the action of the tidal waters. Other points 
referred to in the paper were the piloting arrangements 
and the warehouse facilities. Тһе paper concluded with 
а summary of the trade of Liverpool, in which it was 
mentioned that, in the year ending December 31, 1926, 
the imports were 245,974,863 tons, the exports 
239,529,595 tons, and the re-exports 22,496,263 tons, 
giving a total of 508,000,721 tons. 

A vote of thanks to the author was then proposed 
by the President, and the discussion was opened by 
Mr. W. Hopperton. After referring to the important 
part played by the Mersey Docks and Harbour Board 
in the life of the nation, the speaker asked whether the 


is fixed in position by a screwed pin, the primary object 
of the arrangement being for the cylinder to act as a 
dirt collector; the oil, in its passage forward through 
the hollow crankpins and journals, first enters the 
right-hand chamber of the cylinder, where any im- 
purities tend to collect on the outer wall, due to 
centrifugal force, the purer oil flowing on into the 
centre chamber. A single hole is cut through the 
wall of this centre chamber, coinciding with a hole 


of the standard engine, the inlet valves being made 
of a nickel-chrome steel and the exhaust valves of a 
special heat and erosion-resisting steel. 

A brief study of the photograph reproduced in Fig. 3 
will be sufficient to show that the arrangement of the 
carburettors and induction pipes has been greatly modi- 
fied. In the first place, three special Napier-Claudel- 
Hobson carburettors, one for each block of cylinders, are 
fitted instead of the standard arrangement of two, in 
through the crankpin and in direct alignment with the | which the port carburettor is of the duplex type, supply- 
oil ducts of the connecting-rods, through which oil 1в | ing both the centre and wing blocks. The only points 
fed to the gudgeon-pin bearings. Ву this means only | in the actual design of the carburettors which call for 
an intermittent supply, one pulse per revolution, is|comment as modifications from the single standard 
allowed to reach the gudgeon-pin bearings, thereby | starboard pattern, are that the overall height has been 
materially reducing the possibility of an excess of oil | lowered, in accordance with the general reduction in 
being present in the combustion space, and con-| frontal area of the engine, and the cross-sectional area 
sequent trouble from dirty plugs, etc. There is very ої the throat has been increased to give the extra 
little change in the design of the crankshaft main | power. It should be also noted that the induction 
bearings, except that the steel caps, which form the | pipes are carefully hidden behind the cylinder blocks, 
lower half of the housings, have two lugs forged оп | and that the induction manifolds have been sunk into 
each end, which are bolted to the sides of the crank- | the headers. 
case. These caps thus perform the duties of tie-rods,| Drastic changes had also to be made in the system of 
adding generally to the rigidity of the engine frame, | water circulation, which are clearly shown in Figs. 2 
and relieving the oil sump, which is made of а very light | and 3. Normally, a water system is arranged so that 
magnesium alloy, from any lateral strains which may | the water is flowing in a natural direction, and will circu- 
occur. late by thermo-syphon if the engine is turning at a low 

Possibly the most striking feature of the whole | speed, when the pump is ineffective. In such a system, 
engine, from the point of view of design, is the double- | the outlet pipe to the radiator is taken from the highest 

uction gearing. This fact may be even more fully | point of the water jacket at the front end of the engine, 
appreciated when it is realised that the original intention | 28 in the series У engine, but in the case of the racing 
was to build only direct-drive engines, and it was not | engine, where the space between the cylinder blocks had 
until after the design of the aircraft had been completed, | to be kept clear, the outlet pipes had to be taken down 
that the decision was made to construct a geared engine. | the front end of the blocks and led back along the 
Consequently, it was of the utmost importance to| bottom of the vees, the connection to the radiator being 
devise в method of gearing which would not cause any | 26 the rear end, as shown in Fig. 3. The unusually 
interference with the designed point of entry of the shaped outlet pipes at the front end of the headers, 
fuselage. For this reason, the single pair type of gear shown in Fig. 2, were designed for the purpose of 
used оп the standard Lion engine was quite unsuit- | avoiding trouble from air locks. As before, hot water 
able. The gear finally adopted was of the double- | ів tapped from the outlet pipes and is passed through 
reduction type, as shown in Fig. 1. This gives а | the carburettor and induction pipe jackets, returning 
gear ratio of 1:0-765, and has a single lay-shaft| directly to the pump. This arrangement of cooling- 
situated immediately over the crankshaft and airscrew | Water circulation was fitted to an ordinary standard 
shaft, the latter shafts being coaxial. It will be seen | Lion engine, and tests were made with the engine in- 
that the crankshaft is tapered beyond the front end | clined both upwards and downwards at an angle of 25 
main bearing, and that the gear pinion is keyed deg. In this way it was proved that the system would 
to the shaft and gripped on the taper by a nut. | Operate satisfactorily for the conditions of the race. 
The lay-shaft, which is, of course, drilled out centrally | Lubricating oil is fed to the engine through two main 
for lightness, runs in two roller bearings, as shown, | supplies, the direct connection through the oil sump 
being held at the front end between a вһошдег | 50 the front end of the crankshaft having been dis- 
machined on the shaft and а nut threaded on to Ше | Pensed with. The first supply, as before, enters the 
outside of the shaft, while the inner race of the rear- rear end of the crankshaft, via the auxiliary drive- 
end roller bearing is held by a similar shoulder, but the | shaft and the hollow plug previously mentioned, and is 
nut, in this case, is threaded into the inner surface of fed to the big-end bearings, an intermittent supply 
the lay-shaft, and is locked by a tab washer. A point | passing up the connecting-rod oil ducts to the gudgeon 
of interest is that the driven pinion is forged solid| Pin bearings, as already explained. At the front end 
with the lay-shaft, while the driving pinion is bolted | ОҒ the crankshaft, the oil emerges into a conical space 
to a flange. The final pinion is bolted to a flange | inside the airscrew-shaft, which is plugged by a light 
forged on the extreme rear end of the airscrew shaft. | steel cap, shown in Fig. 1. Holes are cut through the 
The latter shaft, as will be seen, runs in a duplex ball | airscrew shaft through which oil is fed to а banjo bear- 
and roller bearing at the front end, in a further plain|ing on the outside of the airscrew shaft guard tube, 
roller bearing at the rear end, and on a plain white- | Whence а supply is taken to two jets, which direct it 
metal bearing on the extended end of the crankshaft. | on to the reduction gearing just before the point of 

As previously mentioned, with the object of keeping | Contact. The remainder of the ой works its way along 
all the auxiliaries within the ideal fuselage, the mag- the annular space between the airscrew shaft and the 
netos have been moved to the front end of the engine, | guard tube, and lubricates the magneto drive and the 
and mounted nearly parallel to the crankshaft in such | front end bearings. The second supply is fed to the 
a manner that they come inside the fairings of the side | camshafts and valves in a similar manner to that em- 
cylinder blocks, ав shown in Figs. 2 and 4, the песев- | Ployed in the standard engine, the overflow at the 
вагу drive being obtained through a bevel wheel front end of the headers being directed on to the 


mounted on the airscrew shaft, just behind the front 
duplex bearing. The forward thrust of the airscrew 
is taken from a shoulder machined on the airscrew 
shaft near the rear end, and is passed forward, via 
the inner race of the rear single roller bearing, the 
airscrew shaft guard, and the bevel gear wheel for the 
magneto drive to the front double bearing, whence it 
is finally transmitted to the engine frame by means 
of a collar held by a ring of studs. The airscrew boss 
arrangement is very similar to the standard pattern 
as mounted on the Series V engine, and calls for no 
special comment. 

Turning now to the rear end of the engine, it 
will be seen that the rear end cover and hand- 
starting gear have been entirely done away with, 
although the camshafts, driveshafts, and the vertical 
driveshaft for the water pump, have been retained 
with very little change, except for a slight reduction 
in length to conform with the reduction in the overall 
height of the engine. The auxiliary driveshaft is 
driven, as before, directly off the end of the crankshaft 
through dogs, but its length has been reduced con- 
siderably, as its only function now is to provide the 
, necessary drive for the above-mentioned driveshafts. 
' For this purpose, a single bevel wheel is keyed on to the 
. shaft, the rear end of which runs in & plain whitemetal 
| bearing and is blanked ой by a hollow plug, through 
which is fed the main oil supply to the crankshaft. 
As regards the camshafts and valve gear, both the lift 
of the valves and the diameter of the ports have been 
increased ; otherwise the arrangement is similar to that 


reduction-gear pinions, and, at the rear end, flowing 
down inside the guard tubes of the camshafts drive- 
shafts, and lubricating the bevel gearing. Тће pumps 
are identical to those fitted on the standard series V 
engine, and the minimum pressure allowed is 60 lb. 
per square inch, the consumption being approximately 
3 gallons per hour. 


THE INSTITUTE OF TRANSPORT. 


THE seventh congress of the Institute of Transport 
was held in Liverpool from Thursday, May 17, to 
Saturday, May 19, under the presidency of Mr. Roger 


T. Smith. On the first day, the morning was devoted 


to the opening proceedings and to the reading and 
discussion of papers, while the afternoon was spent 
in visits to various works. Тһе proceedings were 
opened by the Lord Mayor of Liverpool, Councillor 
Miss Margaret Bevan, who extended a civic welcome 
to the members and visitors. Тһе President then 
thanked the Lord Mayor on behalf of the members 
of the Institute, and declared the congress open. 


THE MERSEY Dock EsrATE—ITS MANAGEMENT AND 
PRINCIPAL TRADES. 


The first paper, bearing the above title, was sum- 
marised by the author, Mr. L. A. P. Warner, General 
Manager and Secretary of the Mersey Docks and 
Harbour Board. 

In this paper, Mr. Warner first gave a brief history 
of the Port of Liverpool, in which he mentioned that 


cost of the Gladstone Dock would fall, in part, upon 
the small trader, to whom the facilities which it afforded 
would not be of any value. 


Mr. R. J. Hall, referring to the question of master 


porterage mentioned in the paper, said that opinion 
amongst those who had to pay for the system was 
anything but unanimous with regard to its merits, and 
that he personally was of opinion that 4 decidedly 


better system was possible. He considered that one of 
the advantages possessed by the port was that it was 
free from railway control, because, although the latter 
sometimes resulted in the provision of port services 
at less than cost, it, in effect, reduced the dock to the 
position of a goods station. 

Mr. А. H. Roberts said that he was particularly 
interested in the statement regarding cranes and run- 
about trucks, but thought that it was only true ш 
cases where a general trade had to be dealt with. as 
mechanical conveyors were more economical ще 
large quantities of the same material had to- 
handled. Тһе speaker concluded his remarks by 8 
reference to the model made to study tidal and other 
effects, stating that the expense, although high, was 
fully justified when the cost of dredging operstions 
at the port were considered. M 

Mr. W. H. Gaunt asked the author whether ће жош 


system of master porterage as one tending to HU 
it. Mr. S. J. Jude, the next speaker, paid 8 tn 
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was not yet employed to any extent for small units. 
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paper, and Major F. Bustard pointed out that very little 
reference had been made to passenger-carrying interests, 
which were of great importance in Liverpool. 


dal to the Birkenhead Docks. He would say that these 
bs formed part of the dock estate, and that the Birkenhead 
tS entrances were being remodelled and deepened to keep in 
line with the greater depth provided in the Suez Canal. 
А speaker had raised the question of motor ћашаре. 
It was undoubtedly а controversial subject, but the 
| attitude of the Board was sufficiently shown Бу the 
EU вит they had subscribed towards the cost of Lancashire 
roads. In reply to Mr. Hopperton, he would say that 
the costs of a big business must be spread over every 
КЕ user, and this was just, since all improvements affected 
Ad every user in some way. Не would like to thank 
various speakers for their kind references to the paper. 
With regard to advertising, there was was no doubt 
е that the visit of Col. Hawkins to Australia and New 
и Zealand, оп behalf of Ше Board, did ап immense 
amount of good, and was still producing results. 11 
was hoped that a similar visit might be carried out 
shortly. In reference to Mr. Gratt's remarks, he would 
point out that master porterage was not included in the 
charge of 3s. 8d. per ton. He was glad that Major 
е Bustard had raised the question of passenger facilities, 
EE and endorsed his suggestion that members of the 
Congress should visit the Janding stage. He believed 
that all liners using the port, with the exception of the 
Majestic, had been alongside. In conclusion, he said 
that members might be interested to know that the 
new facilities provided by the Gladstone Dock permitted 
five or six hours longer to be worked on а ship in dock, 
88 she could leave at any time direct for the landing 


stage. 


A Survey or LivERPOoU's Roap-TRAFFIC REQUIRE- 
MENTS. 


The President next called upon Mr. J. A. Brodie to 
summarise his paper bearing the above title. The 
author first discussed the local conditions, pointing out 
that the river frontage, for a length of approximately 
seven miles, was wholly absorbed hy the docks. The 
space behind the docks, being for the most part level 
with the quays, was particularly suitable for warehouses. 
A broad road flanked the dock estate for its whole length, 
and was well provided with railway termini. These were 
collocated with the docks by a line of rail parallel with 
the river. The canal companies also had depots at 
convenient points. As regards transport across the river, 
this was effected by boats carrying complete cargoes, 
or by the Birkenhead and Wallasey Corporation ferries, 
which dealt with all classes of wheeled traffic. 

Turning to the problem of the transport of goods be- 
tween the docks and the factory, the author called 
attention to an early proposal to cover certain of the 
Lancashire roads with iron plates, with a view to reduc- 
ing frictional resistance, before the introduction of 
rubber tyres. The importance of the feeder roads 
for the docks was brought out by a table giving the 
gross tonnage of road traffic, into and out of Liverpool, 
between the years 1913 and 1927, the figures for 1913 
being 884,208 tons, and for 1927, 15,201,576 tons. There 
had also been а remarkable growth of traftic on the 
Cheshire side, and a further marked increase might 
be anticipated with the opening of the new Mersey 
tunnel. Analysing the traffic returns, it was stated that 
there had been practically no increase in the last few 
years in the traffic using the Dock road. This traffic 
was very largely of the two-horse lorry type, the 
average speed being about 2$ m.p.h. Оп account of 
the congestion caused by this traffic, faster moving 
motor lorries used the Dock road as little as possible, 
employing an alternative parallel route on which 
there was no congestion. 

Dealing with the question of road improvements, 
the author stated that the problem of providing 
improved road communication with the manufacturing 
districts of Lancashire, and à new tunnel under the 
Mersey, had been receiving consideration for some 
considerable time. Parliamentary powers were obtained 
for the new tunnel in 1925, and one of the two headings 
was “ holed through " in April last. An arterial road, 
known as the East Lancashire Тга с road, was proposed 
many years ago. Іп 1910, the author proposed that a 
new road should be constructed from the port in the 
direction of Manchester, а second road being provided 
through Southport to Preston and East Lancashire. 
The first scheme was adopted by the Road Board. 


to the admirable publicity work undertaken by the 


Mr. Н. A. Watson, referring to the employment of 
cranes for handling cargoes, expressed the opinion that 
it was difficult to make the cranes sufficiently mobile. 
Floating cranes solved the difficulty, but the system 


Mr. A. Г. Gratt, who followed, said that there could | p 
not be much criticism of the system of master porterage 
in view of the figure of 3s. 8d. per ton given in the 


Ма Іп replying to Ше discussion, the author stated that 
| he had been asked to explain the position with regard 
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It had been intended that the road should terminate 
in Manchester or Salford, but opposition was met with, 
and the easterly end of the road was changed to provide 
& suitable lead for subsequent continuation into York- 
shire. A start had been made on this road on the out- 
skirts of Liverpool, and considerable lengths within 
the city had been completed. It was proposed to 
rovide a tunnel through Everton Brow, and it was 
hoped that this portion, together with the length in 
the county area, would be completed at the same time 
as the Mersey tunnel. The latter would accommodate 
four lines of traffic, and would form a continuation 
of the new road to Birkenhead Town and docks, and to 
Cheshire generally. The main Liverpool entrance 
would be at the Old Haymarket, and there would be 
в second entrance from the northern line of docks. 
Similarly, on the Birkenhead side, there would be a 
main and a dock entrance. The author completed his 
paper by a survey of future needs, in which he referred 
to the advantages of a road across the river Dee from 
Hoylake to some point near Rhy], and to the importance 
of improving the direct north road through Preston. 
The south road through Widnes and Warrington would 
also have to be improved before Liverpool could be 
еш as reasonably provided with suitable approach 
roads. | 

After proposing & vote of thanks to the author, 
the President called upon Colonel E. S. Sinnott to 
open the discussion. Colonel Sinnott, after mentioning 
the great value of а general survey such as that 
given in the paper, referred to the early suggestion 
for а plateway, and asked whether such а system 
had ever been considered for the present Dock road, 
the horses being shoed with rubber pads. He would 
like to ask the author how the census figures given in 
the paper were obtained, as if they were taken on the 
Ministry of Transport basis, they did not represent 
actual tonnage. In conclusion, would the author 
tell them what class of road surface he had found 
most suitable for the various types of traffic dealt 
with in the city. 

Major-General S. S. Long, who followed, referring 
to the competition between rail and road, said that 
motor traffic had the advantage that the shipper 
was in personal contact with the men actually 
handling the goods. There was no doubt that this 
led to better feeling and resulted in greater care 
being taken in handling. Referring to co-ordination 
between the two bodies, the speaker said that free 
discussion between rail and road transport interests 
was still wanting, and he suggested that the railway 
interests might well invite such a conference through 
the medium of the Institute. 

Mr. T. Pierson Frank, the Liverpool City Engineer, 
said that Mr. Brodie had carried out magnificent 
work for road transport in the locality, as instanced 
by the fact that there were some 40 miles of road 
having а minimum width of 120 ft. The author had 
referred to the congestion on the Dock road, and it 
appeared that, as much of this traffic was from the 
docks to the adjacent warehouses, aerial ropeways 
at specified points might afford a measure of relief. 
With regard to the question raised by a previous 
speaker, he might explain that the traffic census 
figures were taken over a week at the different key 
points at least twice a year. 

Mr. W. H. Gaunt asked what precautions would be 
taken to prevent pollution of the atmosphere in the 
new Mersey tunnel, as fumes had been a serious 
trouble in the tunnels under the Thames. He also 
asked for information regarding the character of 
the entrances, and whether the tunnel would be 
toll-free. 

The remaining speakers confined their remarks to 
the relative merits of 'buses and trams. Mr. H. 
Mozley, of the Burnley Corporation Tramways, 
expressed the opinion that the motor ’bus was not 
equal to a well-designed bogie tramcar, from the points 
of view of cost, safety and speed. Mr. J. M’ Donnell 
said that, generally, tram design had been allowed 
to fall behind that of 'buses. In Birmingham, how- 
ever, they had modern tram cars capable of travelling 
at 30 m.p.h., & speed which they frequently reached. 
None the less, they found the motor 'bus almost 83 
cheap as the tram, but the latter scored from the point 
of view of quiet running. 

In replying to the discussion, the author said that he 
himself was very favourably disposed with regard to 
trams, but he thought there was room for advance in 
the direction of increased speeds and reduction in 
weight. In reply to the inquiry about road surfacing, 
North-Wales ве а were largely in use, and had proved 
most economical, some of the dock roads having been 
surfaced with these setts over thirty years ago and 
having cost practically nothing since. In the Waver- 
tree district, some of the concrete roads were surfaced 
with a coating of Penmaenmawr stone embodied in the 
concrete, and the results were very promising. Аз 
regards the setts, it was interesting to record that loads 
of over 100 tons on four wheels had passed over them 
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without damage. In reply to Mr. W. H. Gaunt, he 
said that careful measures were being taken to ventilate 


the Mersey tunnel, and that no trouble need be antici- 


pated on this всоге. Тһе construction of the tunnel was 
so costly that it had been decided to level tolls for a 
period of 20 years. 

On the afternoon of Thursday, May 17, visits were 
made to the new Gladstone Dock, and to the ship- 
building yard of Messrs. Cammell Laird and Company, 
Limited. In the evening, the members were enter- 
tained at & reception and dance given in the Town Hall 


by the Lord Mayor. 
OCEAN TRANSPORT IN INTERNATIONAL TRADE. 


In this paper, which was the first taken on Friday 
morning, Мау 18, the author, Sir Norman НШ, 
described the nature of the services which ocean 
transport rendered to international trade, and the con- 
ditions under which those services could be most effec- 
tively carried on. After dealing with the possible 
influence of tariff walls, it was pointed out that the 
services which ocean transport could render were always 


limited апа controlled by the flow of trade. И no control 
were exercised as between flag and flag, only then had the 
nation the advantage of the best of the world's ocean- 


transport services. 


The author next dealt with freight charges, and 


pointed out the difference in charges as between 
open and protected markets. Continuing, ће said that 
it had often been suggested that the maintenance 
of an adequate merchant service under its own flag 
was essential to the well being, if not, indeed, the 
safety, of every maritime nation, and that the ad- 
vantages of the open freight market would be purchased 
too dearly if they involved the sacrifice of the shipping 
of а nation. 
ridiculous for every maritime country to endeavour to 
transport in its own shipping the whole of its imports 
and exports, as such an arrangement would involve 
one-half of the voyages being made without cargoes. 
Ав tending to show that the possession of shipping 
under а national flag was not essential to the prosperity 
of a nation in international trade, the author quoted 
figures covering the tonnage owned by Great Britain 
and the United States between the years 1820 and 


It was, however, obvious that it would be 


1910. It was shown that, between 1850 and 1910, 


the tonnage under the British flag increased nearly 
threefold, and its international trade between four and 
five-fold. 
employed in foreign trade under the flag of the United 
States decreased by nearly one-half, while its inter- 
national trade increased nearly seven-fold. 


Within the same period, the tonnage 


A vote of thanks having been accorded to the 


author on the motion of the President, the discussion 
was opened by Mr. W. H. Gaunt who, referring to the 


value of utilising shipping facilities both ways, quoted 


the case of the Canadian Pacific Railway. This 
company had developed & market for British Columbian 
ore in China and Japan, thus producing а balance on 
goods carried in the opposite direction. 


With regard 
to the question of shipping under the national flag 
raised by the author, an advantage of the system was 
that it afforded employment not only in the ships, 
but, indirectly, in their construction. 

Professor Dewsnup, of Liverpool University, said 
that a definite action and reaction had taken place 
between the shipping of Great Britain and her inter- 
national trade, and that entrepót trade was promoted 
by the development of shipping services, resulting in 
an enlarged number of financial transactions based 
on London. 

Mr. S. L. Jude said that he was doubtful whether 
it was true that transport did not create traffic, 
as stated by the author. After quoting examples in 
which the contrary appeared to be true, he said that 
in new countries trade followed the introduction of 
transport to & great extent. 

Major F. Bustard commented on the fact that little 
attention was given in the paper or discussion to passen- 
ger transport. Тһе latter was often in conflict with 
goods-carrying interests, and must therefore receive 
careful consideration. 

Mr. R. D. Holt, referring to the remarks of the last 
speaker, said he could not agree that there was any 
economic distinction between passenger and goods 
traffic, the difficulties being no greater than those 
between different classes of goods transport. 

In replying to the discussion, the author said he was 
prepared to admit that а mercantile marine offered 
great advantages to a nation. The same remark, 
however, applied to the possession of a good climate, 
abundant oil reserves, and so on, and trade consisted 
in an exchange of those things which each nation was 
best able to supply. He was also open to admit that 
national ships helped national exports, but, as stated in 
his paper, the question of the return cargo must always 
be borne in mind. Retaliation was perfectly easy and 
natural, and, in his opinion, fair. Іп reply to those 
speakers who suggested that transport created traflic, 
and quoted instances in which this had occurred, 
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AXLE-JOURNAL RE-GRINDING MACHINE. 


CONSTRUCTED BY MESSRS. NOBLE AND LUND, LIMITED, ENGINEERS, FELLING-ON-TYNE. 
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industrial co-operation might be summed up by saying 
that these results were the best illustration of the 
solidarity in industry under modern conditions, since 
it was difficult to confine their benefits to any one section 
of the community. 

. The discussion was opened by Dr. H. J. W. Hether- 
ington, Vice-Chancellor of Liverpool University, who 
took exception to the views of an American writer 
mentioned in the paper. This writer suggested that 
this country was many years behind America in the 
management of human relations, aud from this the 
speaker disagreed. Не thought the true facts were 
that American conditions roughly corresponded to 
those existing in this country in the middle of the last 
century, representing the easy conditions of expanding 
prosperity and opening markets. 

Mr. R. H. Selbie said that, at the time of this country's 
greatest commercial prosperity, there was a much closer 
bond between employer and employed than there was 
to-day, and the problem was how to revive the spirit 
then existing. Не expressed himself strongly in favour 
of the education of the lower executive officer, as such 
men had an enormous influence on good relations 
between executive and employees. 

Ámong the remaining speakers, Major-General S. 8. 
Long said that, while everything should be done to 
encourage the worker to bring forward his ideas, the 
bulk of the population wanted to earn a living with 
decent comfort and preferred to be led rather than to 
have the trouble of leading. 

Replying to the discussion, the author stated that he 
was in general agreement with Dr. Hetherington, and 
that he only wished to convey that more experiments 
had been tried in America than in this country. He 
would be the last to belittle the importance of the 
human bond, but there was a danger of regarding the 
past too romantically. 

At the conclusion of the morning session, a hearty 
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LEkrrT-HaNp HEADSTOCK SHOWING WORK DRIVE AND CONTROLS. 


vote of thanks was accorded, on the motion of the 


President, to all those who had participated in making 
the Congress a success. The afternoon was spent by 
the members in visits to the works of Messrs. Lever 


Brothers, Limited, the tramway works of the Liverpool 


Corporation, and the marshalling yard of the L.M.S. 


Railway at Edge Hill. 
North-Western section of the Institute was held in 


The annual dinner of the 


the evening, the chair being occupied by Mr. C. 
Bentham. 


CANADIAN RAILWAY STATISTICS.— The gross revenue 
of the Canadian railways during 1927 amounted to 
493,574,000 dols., and the freight carried to 121,616,686 
tons. These figures constitute а high record. The 
number of passengers carried was 39,381,565, a slight 
decrease from the figure for 1926, which was 40,536,162 ; 
there was, however, а considerable increase in the 


passenger miles during 1927. 


THE ІхвтіТСтЕ OF METALS.—As already announced 
on page 573 of our issue of May 11 last, the members 
of the Institute of Metals have been invited to visit 
the United States during 1932. Тһе secretary of the 
Institute informs us that the Council is endeavouring 
to arrange for an inclusive fare of about 100/. to cover 
the entire cost of the trip. This, it is anticipated, will be 
of about five weeks' duration, and will take place in the 
autumn, both Canada and the United States being visited. 


VEHICULAR TUNNEL UNDER THE DETROIT RIVER.— 
Final arrangements were completed on May 21, in New 
York, for the financing of an important vehicular tunnel 
under the Detroit River, which will link Canada with the 
United States of America. Тһе cities on the Canadian 
side which will be affected by the project, chief of which 
is the city of Windsor in Ontario, expect that the new 
facilities for communication with the neighbouring 
American industrial] centres will bring an immediate 
stimulus to their industries and, population. 
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AXLE RE-GRINDING MACHINE FOR 


ROLLING STOCK. 


WE commented in a recent article on the growing 
popularity of grinding as a machining process, using 
the latter word in its widest sense, and are therefore 
glad to have the opportunity to describe the machine 
illustrated on this and the opposite pages and on page 
640. The use of the grinding head for truing up the 
worn outside journals of carriage, wagon, and other 
axles, without removing the wheels on them, is not a 
new application, though it has been considerably deve- 
loped recently, but the machine illustrated in Figs. 
| to 6, made by Messrs. Noble and Lund, Limited, 
Felling-on-Tyne, possesses so many novel points and 
seems of such an eminently practical design as to merit 
close attention. А cursory inspection of the figures 
will show that the machine 18 a double one; that is, it is 
arranged to operate on both axles simultaneously, 
and that each grinding head has an independent drive. 
Further, the axle revolves on two dead centres, 
each of which 18 carried in а separate headstock pro- 
vided with a spindle longitudinally adjustable by means 
of à handwheel. Опе of these headstocks can ђе 
traversed along the bed, so that axles for different gauges 
of railway line can be accommodated, the limits of gauge 
being З ft. 33 in. (1 metre), and 5 ft. біп. The maximum 
length of axle that can be dealt with is 9 ft. 

The general features above outlined are shown in 
Figs. | and 2, but in Figs. 3 and 4 one of the most 
interesting features is more prominent, namely, the 
method by which the axle is rotated during the 
grinding of the journals. This method involves 
the employment of a special textile rope driving the 
axle by transmission of power from a triple-grooved 
pulley, at the back of the machine, to the tread of 
the left-hand wheel on the axle. As provision is 
made to accommodate different gauges, so also dif- 
ferent wheel diameters, the maximum being 4 ft., are 
provided for, and, the rope being endless, the conse- 
quent necessary adjustment of the driving and driven 
centres is made by mounting the triple pulley on a 
swinging frame. Тһе required position of the frame 
is determined by a worm and sector operated by a hand- 
wheel at the front of the machine. "The correct tension, 
it is clear, can also be given to the rope by this device. 
The rope drive is very efficient and free from vibration, 
and, as the rope has no tendency to creep up the tread 
of the wheel towards the flange, it is safe and easy to 
handle. After completion of а grinding operation, the 
tension is relaxed, and the rope is slipped off, to rest on 
the headstock, where it is out of the way during un- 
loading and loading with a fresh axle. Its continuity 
dispenses with the, often awkward, coupling and 
uncoupling of joints. 

The triple pulley. provided to give three speeds to the 
work, is driven by a belt from a pulley on the axis of the 
swinging arm, which pulley receives its motion from 
the drive of the left-hand head through single reduction 
gear. "This gear-box also contains the clutch for starting 
and stopping, which clutch is operated by a lever near 
(һе tensioning handwheel. Тһе arrangement of the 
swinging frame is best seen in Figs. 3 and 6, and the 
gear-box and triple pulley in Figs. 2 and 4, the former 
of which also shows the method adopted to ensure 
axial parallelism of the triple pulley. As already 
stated, the left-hand headstock is fixed, its saddle 
being bolted to the bed. Тһе right-hand saddle can 
be moved along the bed, to suit the gauge of wheels on 
the axle being re-ground, by means of the hand-operated 
rack and pinion seen in Fig. 5. Тһе left-hand head- 
stock is fitted with an adjustable stop for setting the 
position of the axle. Тће headstock spindles arc 
5 in. in diameter. Тһе upper part of each saddle is 
provided with two slides for carrying the wheel heads. 
Particular attention had been paid to the lubrication 
of these slides. Тһе bed is of simple design and very 
rigid, being heavily ribbed. All lubricating fluid finds 
its way into a central tank in the bed, whence it is 
drawn by the pump. 

The grinding heads have a longitudinal traverse 
of 14 in. along the slides just referred to, and a 
transverse adjustment to suit the diameter of journal 
being ground, which diameter may range from 3 in. 
to 7 in., in addition, of course, to the transverse 
feed motion. Тһе drive to the grinding heads is, 
perhaps, best seen in Figs. 5 and 6. At each end of the 
bedplate is a bracket carrying a 15 h.p. motor running 
at a constant speed of 950 r.p.m. This is coupled 
direct to a shaft carrying a long belt drum, from which 
the drive is transmitted to an intermediate shaft on 
the grinding head, and thence to the grinding wheel 
spindle. Proper tension is given to the intermediate 
belts by means of weighted jockey pulleys, and to 
the final drive belts by screw-operated slides. Тһе 
high-speed shafts and jockey pulleys all run on ball 
bearings. Two speeds are provided for the grinding 
wheel head, in order to allow for grinding wheel 
wear, the original size of the wheels being 18 in. 
in diameter by 5 in. wide. Тһе wheel spindles аге 
of forged steel, ground very accurately. They run 
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in adjustable self-oiling gun-metal bearings, and the 
end thrust is taken by means of а double ball-thrust 
bearing. 

As will be seen in Fig. 4, page 637, all the traverse 
and feed controls are grouped coveniently together 
on the saddles at the front of the machine. They are 
thus very accessible and, further, are interlocked 
where necessary so that damage by wrong sequence 
of movements is impossible. Тһе reversing traverse 
on each wheel head is driven by belt from the first 
motion shaft, and roughing and finishing traverses 
are provided which can be instantaneously interchanged 
by means of levers at the front. The position of the 
traverse relative to the axle end, and also its length, 
is determined by means of dogs, having both coarse 
and fine hand adjustment, which engage with notches 
on the periphery of large discs. The mechanism 
provides for а pause at each end of the stroke. The 
grinding-wheel feed is normally automatic. It operates 
at the end of each stroke, and can be varied from 
0-00025 in. to 0-003 in. by means of a simple device 
having & small regulator. In addition, both fine 
hand feed and quick-withdraw motions are fitted 
to the wheel head. These are operated by а handwheel 
on the saddle. Provision is made for disengaging the 
feed for any desired diameter of journal by means of 
an adjustable stop. Backlash on the wheel heads is 
eliminated by holding them back by means of suitable 
weights. 

Very effective means are employed to protect both 
machine and operator from splashing of the cutting 
lubricant. The wheel head slides аге covered over 
their entire length by sheet-steel guards, and large 
portable guards are also provided over the railway 
wheels. These tend to promote the safety of the 
operator, and strong steel guards, adjustable for wheel 
wear, are, of course, fitted over the grinding whecls. 
A diamond-tool holder and radius truing device for 
dressing the grinding wheels form part of the normal 
equipment. The overall dimensions of the machine, 
as above described, are approximately 22 ft. 3 in. 
by 9 ft. 4 in. The approximate net weight, exclusive 
of electrical equipment, is 10 tons. Wheels can be 
lifted into the machine by the ordinary shop crane, 
but as it is possible for this machine to deal with 
some 35 axles in an eight-hour day, this would virtu- 
ally mean continuous use of the crane. Тһе makers 
have, therefore, devised а mechanically-operated load- 
ing apparatus, by which the wheels and axles can be 
transferred from the shop tracks to the headstock 
centres without having to employ 8 crane. This appa- 
ratus is supplied, when required, as an extra fitting. 

Two other additional devices can also be provided 
when it is desired to grind the fillets to match the 
journal bearings. Modern practice is introducing stan- 
dard fillets, but it is well known that in existing rolling 
stock there is much individual variation which, with 
a grinding wheel, can only be met by the formation 

of new radii on Из edges. То meet such variations, 
the makers of this grinding machine have designed 
а form-grinding feed motion, which will operate when 
the wheel heads are not traversing. This feed motion 
is actuated by separate mechanism which operates 
the same feed regulator and auto-stop used for the 
traverse feed described above. They have also devised 
zurning-tool rests which can be fitted to the saddles 
for forming the fillets in those cases where the batches 
of axles to be reconditioned have such a heterogeneous 
assortment of radii of fillets that a grinding operation, 
with its necessarily less flexible cutting surface, cannot 
be employed if the fillets on the axles and those on the 
bearings are to match exactly. Though the machine 
is manufactured by Messrs. Noble and Lund, Limited, 
it should be noted that it is distributed by Messrs. 
Alfred Herbert, Limited, Coventry, which firm has the 
sole selling rights. 


THe MARKING ОЕ IMPORTED BALL AND ROLLER 
BEARINGS.—We understand that the standing committee 
on the marking of foreign merchandise, appointed by 
the Board of Trade, will hold their inquiry as to whether 
imported ball and roller bearings should bear an indication 
of origin, at 11.30 a.m. on June 4 next. If necessary, 
a further meeting will be held on June 5. The inquiry 
will take place at the Board of Trade Offices, Great 
George-street, London, S.W.l. All communications 
should be addressed to the secretary, Mr. E. W. Reardon, 
at that address. 


Destroyers FoR THE Юотсн Navy.—The Dutch 
torpedo-boat destroyer Piet Hein, built by Messrs. 
Burgerhout, of Rotterdam, to the designs of Messrs. 
Yarrow and Company, Limited, Scotstoun, Glasgow, 
successfully ran the official full-speed trial on the Clyde 
on Mav 17 last, when a speed of 36:1 knots was obtained, 
this figure exceeding the contract speed by over 
2 knots. The result of the trial is interesting 1n view 
of the fact that the vessel had а full load on board. 
The Piet Hein is the second destroyer built by Меввгв. 
Burgerhout, and is one of eight vessels of similar type 
under construction in Holland for the Dutch Navy. 
All these vessels have been designed by Messrs. Yarrow, 
and are being constructed with their technical assistance. 


Council of the Surveyors’ Institution has decided to 
reorganise the examinations of the Institution. The 
more strictly professional and technical subjects will 
henceforth be taken in the final examination, while the 
intermediate examination, which will be divided into 
two parts, is to comprise subjects the study of which 
will better enable candidates to develop, and direct to 
professional requirements, the knowledge they have 
gained at school. Although the intermediate exami- 
nation will be divided into two parts, candidates will 
be able to pass the examination in one year as before. 
Part I, however, may be taken separately, and before 
the prescribed age of 19, if the candidate so desires. Full 
particulars regarding the new scheme may be obtained 
from the Secretary of.the Institution, 12, Great George- 
street, London, S.W.1. 


short evening courses of lectures and laboratory work, 
to be held at the Manchester Municipal College of 
Technology during the summer, from June ll to 
July 94 next, has just reached us. Тһе subjects of 
the courses include mechanical, electrical, and municipal 
and sanitary engineering, building, chemistry and 
chemical technology, textile industries, printing and 
photographic technology, mathematics, mining, and 
industrial administration. Generally speaking, the 
classes meet on Mondays and Tuesdays at various times 
ranging from 6 p.m. to 7 p.m.; the fee for each indi- 
vidual course is, in the majority of cases, 10s. 6d. 
The prospectus, which gives full information regarding 
the ground covered in each course and all other neces- 
sary particulars, may be obtained on application to 


the Principal, College of Technology, Sackville-street, 
Manchester. 


Reports of the Progress of Applied Chemistry. Vol. XII. 


A His of Lloyd's. From the Founding of Lloyd's 


ENGINEERING TRAINING AND 
EDUCATION. 


The Surveyors’ Institution.—We understand that the 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is little business 
passing in Cleveland pig iron. Buyers are less disinclined 
to negotiate than of Jate, but makers, having disposed 
of their output for some time ahead and having only 
very small stocks, are not at all keen to sell. Тһе aggre- 
gate tonnage of Cleveland pig iron stored at makers' 
yards ів now no more than the daily output of all 
descriptions of pig «ron оп Tees-side іп normal pre-war 
days. Makers are thus in a very strong position, and 
they adhere firmly to their fixed prices. The bulk of the 
make is still going into direct use at ironmasters’ own 
consuming plant, апа the surplus is barely sufficient to 
meet requirements against running contracta with home 
firms and customers in Scotland. Хо. 1 grade of iron is 


68s. ва. ; No. 3 g. m. b., 668. ; No. 4 foundry, 668. ; and 
No. 4 forge, 64a. ба. | 


Hematite.-—While advances in the unprofitable quota. 
tions for East Coast hematite iron cannot be reported, it 
is somewhat gratifying to learn that continued small 
sales to home and Continental firms were tempting 
producers to take a slightly firmer stand. Stocks, how- 
over, are rather large and are still being added to. Prices 
are not fixed, and terms on which business is put through 
vary а great deal, but, nominally, market rates are still 
governed by mixed numbers at. 70s. 


Foreign Ore.—Sellers of foreign ore adhere to prices 
that have ruled for some weeks, and opine that values 
may advance in view of likely shortage of supply. Best 
rubio remains at 22s. 6d. c.i.f. Tees. 


Coke.—Coke is now selling fairly well for shipment 
overseas, but home demand is quiet. Local consumers 
are buying very sparingly. urham good medium 
ene qualities are 178. 64. to 178. 94., delivered 

ere. 


Manufactured Iron and Steel.—Outlook in one or two 
branches of finished iron and steel is a shade brighter, 
but new business matures very slowly. Demand for 
shipbuilding requisites is light. Quotations, all round, 
are, however, steady. Common iron bars are 10. 38. 
best bars, 107. 10s. ; double best bars, III.: iron rivets, 
111. 58.; packing (parallel), 81; packing (tapered). 
102. ; steel billets (soft), 61. 158. ; steel billets (medium). 
71. 28. 64.; steel billets (hard), 71. 124. 64. ; steel ship 
plates, 81. 7а. 6d.; steel angles, 71. 178. 6d. ; вісеі joists, 
71. 178. 64.; heavy steel rails, 81. 108. ; and galvanised 
corrugated sheets (No. 24 gauge, in bundles), 13. 


Manchester College of Technolugy.—A prospectus of 
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1927. Issued by the Society of Chemical Industry. 
London: Offices of the Society. [Price 78. ба. net.] 


Coffee House to the Present Day. By CHARLES WRIGHT 
and C. ERNEST FAxLE. London: Macmillan and 
Company, Limited. [Price 25s. net.] 

Le Molle. By Ina. Рекво GRADENIGO. Vol. I. Strutture 
Degli Acciai. Particolari Costruttivi delle Molle в 
Тото Applicazioni. (Price Lire 35.] Vol. II. Тес- 
nologia delle Molle. [Price Lire 35.] Vol. III. Collaudo 
delle Molle. [Price Lire 30.] Vol. IV. Calcolo delle 
Molle. Metodi di Calcolo ed Esempi Numerics. Turin: 
S. Lattes e C. 

Steam Condensing Plant. By Јонм Evans. London: 
Sir li Pitman and Sons, Limited. [Price 78. 6d. 
net. 

How to Drive a Car. London ; 
Limited. [Price 2s. 6d. net.] 

A First Course in Experimental Science for Technical 
Students. Ву RoBERT WILLIAM HUTCHINSON. London: 
University Tutorial Press, Limited. [Price 48. ва. 
net. | 

Die Wasserbewegung im Dammkórper. | Erforschung der 
inneren Vergange im Wege von Versuchen. By Ina. 
Іомл2 ScHMIED. Vienna: Julius Springer. [Price 
22 marks.] 

Department of Scientific and Industrial Rescarch. Building 
Science Abstracts. Vol. I. No. 3. March, 1928. 
Abstracts. No. 355-530. London: His Majesty's 
Stationery Office. [Price 94. net.] 

United States Bureau of Standards. Technologic Papers 
No. 363. Endurance and Other Properties of Rail 
Steel. By J. R. FREEMAN and Others. [Price 35 
cents.) Washington: Government Printing Office. 

Transactions of the Institution of Water Engineers. Vol. 
XXXII. 1927. Edited by A. Т. Новвз. London: 
Offices of the Institution. 

Mines Department. Safety Pamphlet No. 5. Fencing 
and Other Safety Precautions for Machinery at Mines. 
London: His Majesty's Stationery Office. [Price 
ва. net.] 

Гие Bestimmung дет Baustoffdampfung nach дет Verdre- 
hungsauschwingverfahren. Ву Dr. ING. EWALD 
Рент2. Brunswick: Friedr. Vieweg and Sohn A.“. G. 
[Price 3.60 marks.) 

United States Bureau of Mines. Bulletin No. 229. Fifty- 
nine Coal Mine Fires, How They Were Fought and 
What They Teach. Ву С. S. Rick and others. [Price 
40 cente.] No. 244. Potash Mining іп Germany and 
France. Ву С. S. Rice and J. A. Davis. [Price 
25 cents.) Хо. 289. Petroleum Refinery Statistics, 1926. 
Ву С. В. Hor EINS. [Price 20 cents.) Technical 
Paper No. 417. Analyses of Indiana Coals. [Price 
10 cente.] Мо. 437. Coke-Oven Accidents in the United 
States during the Calendar Year, 1926. By W. W. 
ADAMS. [Price 10 cents.) Washington: 
ment Printing Office. 

Studies т Malaria as tt Affects Indian Railways. By 
RoNALp SENIOR Waite. Technical Paper No. 258. 
Calcutta : Government of India Central Publication 6 ћоод 
Branch. [Price Rs. 3, As. 6, or 54. 104.) non-engineering interest in the city and neighbour" 
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3 to Fort William, а halt being made еп route at It. 

North America. By C. F. DENDY MARSHALL. London: |4 inspect the Lochaber Poser scheme. Оп Ene 

Tue Locomotive Publishing Company, Limited. | steamer trip will be made from Fort William, the рап. 
ааа ааа ыы. disembarking at Oban in the evening. 


TonPEDo-BoAT DESTROYER FOR THE CHILEAN NAVY.— 
The third of six torpedo-boat destroyers, which Messrs. 
John I. Thornycroft and Company, Limited, are construct- 
ing for the Chilean Government, was launched success. 
fully from the firm's shipyard at Woolston, Southampton. 
on May 21 last. This vessel, the Riquelme, is identical 
in dimensions, type of propelling machinery, and arma- 
ment, with the first of the series, the Serrano, 8 detailed 
description of which appeared in our issue of January >! 
last, page 111. Тһе second vessel, tho Orella, was 


The Temple Press, launched in March last. 


PERSONAL.—Owing to the increasing demand for 
Plenty oil engines, & new company has been formed, 
under the name of The Plenty-Still Ой Engines, Limited. 
which has taken over from Messrs. Plenty and Son. 
Limited, the whole of their oil-engine interests, together 
with their King's Road Works and the oil engine ied 
All correspondence, regarding new oil engine WOr*. 
should be sent to the new company at King's Road, New- 
bury, Berks.—Mr. A. J. T. Taylor, who lately became à 
director of Messrs. Sir W. С. Armstrong, Whitworth and 
Company, Limited, and managing director of ме 
Ruths Steam Storage, Limited, has been ед 
chairman of Messrs. Craven Bros (Manchester), Limite | 
makers of machine tools.—All the offices and works o 
Messrs. Alfred Herbert, Limited, are now concentrate 
at the New Works, Canal-road, and Cross-road, Боа 
in the city of Coventry.—Messrs. Dorman Long um 
Company, Limited, Middlesbrough, have entered into | 
contract with Mesars. The Anglo-Galvanizing COE 
Limited, Abbey House, Victoria-street. London, 5. a 
for the use of their process for the electro-galvanizing 
wire, 


INSTITUTION OF ELECTRICAL ENGINEERS. | 70 105 
MEETING.—À programme of the summer meeting | ad 
Institution of Electrical Engineers, which, 88 ва 
announced, will be held in Scotland from | We 
June 26 to Friday, June 29, has now been gm art 
are asked to state that members, who wish to take mm 
but who have not already informed the Lon diet 
should do so without delay. On the opening : bx 
reception will be held at the University of Glasgow. 9 
the Lord Provost (Sir David Mason) and the i 
(Sir Donald MacAlister), after which а visit will 0 
to the hydro-electric stations of the Clyde Valley 6 ani 
Power Company. In the evening в conversazioni the 
dance will be held at the Central Station Hotel. h, where 
Wednesday the party will proceed to Edinburg’. tation 
visits will be paid to the Corporation nerating еі and 
at Portobello and to the works of Messrs. Bruce laces oi 
Co., Limited. Alternatively, visits can be made to P 


Govern- 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron апа Steel. Though the position is not without its 
brighter features, there has n no development oí 
sufficient importance during Ше past week to warrant a 
change in the outlook. While steady production may be 
ssid to be the order of the day in the bulk of the steel and 
engineering sections, the general position is largely feature- 
less. Тһе latest monthly return shows а production of 
iron and steel ingots and castings in the Зћећеја district 
of 112,900 tons. Though this was 23,000 tons below the 
total for the corresponding month in 1927, it represented 
an advance of about 12,000 tons on the preceding month 
this year, and was substantially above the pre-war 
normal average. Rather more basic steel than acid 
steel was produced. The Lincolnshire return for the same 
period showed a comparable tendency, the total in that 
area of 45,000 tons comparing with 42,000 tons in the 
preceding month, and nearly 56,000 tons in the corres- 
ponding month last year. That these totals (in many 
respects considered satisfactory) will prove to have been 
maintained during more recent months is considered 
unlikely. The disposition has been for outputs to 
contract in face of exceptionally cautious buying, though 
hope of a further reversion to British steel on export 
account is based on the continued unsettlement of 
production coste on the Continent, and the comparable 
character of British апа foreign quotations. Output of 
railway rolling stock is on the down-grade, but an early 
improvement is considered likely. Manufacturers of 
electrical requirements are experiencing а brisk demand. 
The tool trades are patchy. Firms making engineers’ 
small tools are doing better, while the output of farm 
and garden implements has been more than maintained. 


South Yorkshire Coal Trade.—While the general position 
shows little change, prices of industrial fuels tend to 
harden. Collieries are asking for an increase of 13. to 28. 
per ton, and in isolated cases 3s. Gross output remains 
at about the same level. The call from steelmaking 
works shows a tendency to rise, but the market is well 
below normal. In best sorts of house coal the demand 
is more encouraging, but collieries still have big stocks to 
dispose of before sidings can be cleared. With prices 
inclined to weaken there is every prospect of an early 
improvement. Foundry and furnace coke are a good 
market on export account, while home requirements 
tend to increase. Gas coke continues firm. Quotations: 
Best hand-picked branch, 278. 6d. to 29s. 6d. ; Derbyshire 
best brights, 208. 64. to 218. 64. ; 1best house coal, 
198. to 208. 6d.; screened house coal, 163. to 178. 6d. ; 
screened house nuta, 158. 6d. to 168.; Yorkshire hards, 
158. to 165.; Derbyshire hards, 15s. to 168.; rough 
slacks, 8s. ба. to 95. ба. ; nutty slacks, 63. to 75. ; smalls, 
3s. to 4s. 6d. 


EcLrPsE Hack.SAw BLADE.—The firm of Messrs. 
James Neill and Company, Limited., Composite Steel 
Works, Napier-street, Sheffield, have recently placed а 
high-speed steel saw blade on the market under the name 
of the ~ Eclipse." Although these blades cost three 
and a-half to four times more than ordinary 1 to 2 per 
cent. tàngsten blades, they аге claimed to cut twice 
ав quekly and to last considerably Јопдег. Тһе speed 
of the machine on which they are used can be safely 
brought up to 120 r.p.m., ог, as an alternative, the normal 
8 may be retained and the weight on the saw arm 
increrised proportionately, when the blades will do 
from five to seven times more work than those of the 
usus] type. The advantages of the high-speed steel 
blacies is particularly marked when cutting hard steels 
on а modern machine, as full advantage cannot be 
taken of the power of the latter with an ordinary blade 
owing to the danger of drawing the temper of the teeth. 
We understand that many of the larger manufacturers 
have already adopted the “ Eclipse" blades, but the 
makers will be pleased to supply а free sample blade to 
those who have not done so, on receipt of particulars 
аз to the type and make of machine on which it is рго- 
Posed to use it, the class of material to be cut, and some 
indication of the dimensions of the bar. 


à 


CoNTRAcTS.—The Edinburgh Corporation has placed 
an order with Ateliers de Constructions Electriques de 
Charleroi for а 1,000-kw. Га Cour motor converter.— 
Messrs. C. M. Hill and Company, Coventry House, South- 
place, E.C.2, have received ап order from the Bengal- 
Nagpur Railway Company, Limited, for 15 oil-tank 
wagons to suit 5 ft. 6 in. gauge. "These are for manufac- 
ture in Belgium by the Soc. Anon. des Usines et Fonderies 
du Roeulx.—The Bedford Engineering Company has 
secured a contract for the supply of 13 electric jib cranes, 
several of which are of the level-luffing type, for Messrs. 
Oxo's new warehouses on the Thames.—The contracts 
have now been placed by the Central Electricity Board 
for the switchgear required for the main substations in 
the Central Scotland Section of the grid.“ The new 
orders, which total in value about 350,0007., are divided 
in approximately equal parts between the Metropolitan- 
Vickers Electrical Company, Limited, and The British 
Thomson-Houston Company, Limited.—Amongst recent 
contracts secured by Soc. Anon. Ateliers T. Hanrez, 
the licensees in Belgium of Messrs. Alfred Herbert, 
Limited, of Coventry, for the manutacture of the Atritor 
coal-drying, pulverising and firing machine, are the follow- 
ing :—three atritors, each capable of pulverising 3,000 Ib. 
of coal per hour, for Soc. Anon. Fabrique de Soie Arti- 
ficielle de Tubize; four similar atritors for Soc. Anon. 
des Usines Remy, à Wygmael; three atritors, each 
сарае of pulverising 2.000 Ib. of coal per hour, for 
Soe. Anon. Franco-Belge Cimenterie А Calonne-lez- 
Antoing. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Coal Trade.—Very quiet conditions have ruled in 
the Welsh steam-coal trade during the past week, and 
the immediate prospects are not hopeful. Demand has 
slackened off, and though some соШегіев are fairly well 
booked up on paper, а shortage of shipping, due to 
labour troubles in Germany and South America, has 
made it impossible for exporters to work off orders. 
a fact which has checked the demand for coal. At 
the same time, collieries have been unable to secure a 
sufficiency of empty wagons to keep pits working any- 
thing like regularly. Prices, however, show no change of 
note, for colliery salesmen maintain the voluntary 
minima figures agreed by the executive committee of 
the Marketing Association. In fact, the minima in 
respect to most descriptions of second Admiralty large, 
and all Monmouthshire large coals has been increased 
by 3d. per ton. This had no actual effect on the market, 
for the new minima prices were the market values. It 
has, however, prevented collieries from lowering their 
prices. In a few isolated cases За. to 6d. above the 
minima is still being secured for the best descriptions of 
Admiralty large and the leading Monmouthshires. A 
minimum has also been arranged for house coals, but is 
6d. below current market values. The scarcity of 
shipping had an adverse influence on shipments in the 
past week, cargo exports foreign amounting to only 
393,530 tons, of which 239,210 tons were despetched 
from Cardiff, 78,300 tons from Newport, 38,270 tons 
from Swansea, 28,750 tons {гот Port Talbot, and 
9,000 tons from Llanelly. 


Anthracite Colliery Deal.—It has been officially 
announced that arrangements have been made for the 
taking over of the Vale of Neath Colliery Company 
and the Gwaun-cae-Gurwen Colliery Company, Limited, 
by Amalgamated Anthracite Collieries, Limited, on the 
completion of which Lord Buckland (since suddenly 
deceased) and Sir David Llewellyn, Bart., will join the 
board of Amalgamated Anthracite. The amalgamation 
is of considerable importance, as it gives the Amalga- 
mated Anthracite Company control of about 70 per 
cent. of the Welsh anthracite output, which amounts to 
about 5,000,000 tons per annum. 


Sudden Death of Lord Buckland.—The Welsh coal 
trade to-day received a shock by the news of the tragic 
death of Lord Buckland of Bwlch, who was a prominent 
industrialist in South Wales, and connected with a 
number of Welsh colliery undertakings. Lord Buckland, 
who was Chairman of Messrs. Guest, Keen and Nettle- 
folds, Limited, was riding in his grounds at Bwlch, 
Breconshire, and collided with a telegraph pole, death 
being instantaneous. Lord Buckland was 51 years of age, 
and was connected in business with the late Lord Rhondda. 
At one time he was a director of 56 companies. 


Iron and Steel.—Exports of iron and steel goods in 
the past week amounted to 10,604 tons, compared with 
26,448 tons in the preceding week. Shipments of 
tinplates were reduced from 12,147 tons to 7,636 tons 
as a result of the strike at the Gorseinon Works, which 
has now ended. Exports of iron and steel goods were 
also lowered from 9,596 tons to 849 tons, blackplates 
and sheets from 3,161 tons to 753 tons, and galvanised 
sheets from 1,645 to 1,367 tons. 


Ра 


TENDERS.—We have received from the Department of 
Overseas Trade, 35, Old Queen-street, London, S.W.1, 
particulars of tenders invited by various bodies in the 
British Possessions and in foreign countries. Further 
details and information relating to these may be obtained 
on application to the Department at the above address, 
the reference number given below being quoted in each 
case: —It is reported from South Africa that the Durban 
Corporation is inviting tenders, to be presented by June 
22, for a cable trailer capable of accommodating a cable 
drum 7 ft. in diameter and 4 ft. wide, the maximum load 
being 5 tons. Local representation is essential. (Ref. 
No. А.Х. 6311).—It is reported from Port of Spain, Trini- 
dad, that quotations are required for a complete motor 
omnibus, in view of а proposed service. (Ref. Хо. А.Х. 
6316.)—The Danish State Railways have published the 
call for tenders for construction of the bridge across the 
Little Belt. Tenders to be received by October 1. 
(Ref. No. А.Х. 6323.) 


SUMMER MEETING OF THE NEWCOMEN БОСТЕТУ.—Ав 
already announced, the summer meeting of the New- 
comen Society is arranged to take place in the Stour- 
bridge district, and the council hopes that as many 
members as possible will take part in the proceedings 
even if they attend on only one of the days. Arrange- 
ments have been made as follows:—The party will 
assemble at the Talbot Hotel on Wednesday evening, 
June 20. During the morning of Thursday, June 21, 
visits will be made to Messrs. Baillie’s Chain- Making 
Works, Messrs. Bradley's Rolling Mills to inspect the 
remains of Messrs. Foster and Rastrick’s foundry, and 
various glass-making furnaces. After lunch at Dudley, 
the party will inspect the atmospheric winding engine at 
the pumping station of the Staffordshire Mines Drainage 
Commissioners, and the production of fire-clay at the 
works of Messrs. С. King Harrison, Limited. The 
Society's dinner will be held in the evening, after which 
notes on the industries of the district will be given by 
Messrs. Rhys Jenkins, Н. Е. Palfrey, and W. J. Jenkins. 
On Friday, June 22, visits will be paid to the works of 
Messrs. С. Homes, Limited, at Halesowen, and Measrs. 
Isaac Nash. Limited, at Belbroughton. Further particu- 
lars may be obtained from the honorary secretary, 
Mr. H. W, Dickinson, The Science Museum, South 
Kensington, London, S.W.7. 
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NOTICES ОЕ MEETINGS. 


Roya, Insriturion.—To-night 9 p.m., Albemarle- 
street, W.1, “~ Engine Knock and Related Problems, 
by Mr. А. С. Egerton. 


ROYAL AERONAUTICAL SOCIETY. Wednesday, Мау 30, 
6.30 p.m., Royal Society of Arts, John-street, Adelphi, 
W.C.2, Wilbur Wright Memorial Lecture. “ Slotted 
Wings and the Automatic Slot," by Mr. Е. Handley 
Page. 


INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS : 
Scottish District. Thursday. Мау 31, to Saturday, 
June 2. The Hydro, Peebles. Thursday, May 31, 
8.30 p.m. Business Meeting. Friday, June 1, 10.30 
a. m. Road Maintenance in Smaller Види, by Mr. 
T. Culbert. “ Roads Construction and Maintenance, 
Past and Present," by Mr. J. Watson. “ Border Rural 
Road Problems," by Mr. А. 5. Maevey. Saturday, 
June 2, 9.30 a.m., Various visits. West Midland District. 
—Friday, June 1, 5.30 p.m., Council House, Birming- 
ham. ‘ Roads 1888-1928," by Mr. A. W. Crosa. 
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NOTES FROM THE NORTH. 
ставвом, Wednesday. 


Scottish Steel Trade.— The state of affairs in the 
Scottish steel trade is as unsatisfactory generally as it 
has been for some months back. Consumers are not 
ordering much material, for the simple reason that their 
requirements are small and they have still no desire to 
book forward. In consequence of this, plant at the в ее! 
works is not fully occupied. The demand from the ship- 
yards continues poor because of the dearth of shipbuilding 
contracts, and both plates and sections are very slow of 
sale at present. Dullness is also general in the black 
sheet trade, and the heavier gauges are perhaps quieter 
than they were. For light and galvanised sorts there is 
only a fair business going through. Prices show little 
change and are quoted as follow :—Boiler plates, 101. 105. 
per ton; ship plates, 8l. 78. 64. per ton; sections, 
7l. 178. 6d. per ton; sheets, }-in., 84. 128. 6d. per ton ; 
sheets, galvanised corrugated, 24 b.g., 181. to 131. 158. 
per ton, all delivered Glasgow stations. 


Malleable Iron Trade.—In the West of Scotland malle- 
able-iron trade the dull tone is still prevalent all round. 
One or two works have a fair number of orders on hand 
at the moment, but nothing approaching capacity. Іп 
the majority of cases, however, the hand-to-mouth state 
is general. In the steel re-rolling departments quietness 
is the order of the day. The following are the current 
prices :—'' Crown " bars, 101. 58. per ton for home, and 
91. 158. per ton for export delivery ; re-rolled steel bars, 
7l. 158. рег ton for home, and 71. per ton for export 
delivery. 


Scottish Pig-iron Trade.—In the pig-iron trade of Scot- 
land there is only а very moderate business passing апа 
stocks are on the increase. Home consumers are quiet 
and are buying little more than their actual require- 
ments, while the demand from overseas continues on 
small lines, although last week's tonnage showed im- 
provement. Owing to the strength of the prices of raw 
material, local quotations remain firm and are quoted as 
follow :—Hematite 748. per ton, delivered at the steel 
works; foundry iron, No. 1, 768. to 768. per ton, and 
No. 3, 70s. to 718. per ton, both on trucks at makers' 
yards. 


Scottish Pig-iron Shipments. —The shipment of Scottish 
pig-iron from Glasgow Harbour for the week endin 
Saturday last, May 19, was rather better and amounte 
to 1,003 tons. Of the total 929 tons went overseas and 
74 tons coastwise. For the corresponding week of last 
year the figures were 735 tons overseas and 39 tons coast- 
wise, making a total shipment of 774 tons. 


Clyde Shipbuilding.—Messrs. Alexr. Stephen and Sons, 
Limited, Linthouse, Glasgow, have secured an order 
from Messrs. James Nourse, Limited, London (one of 
Lord Inchcape’s associated firms), for a cargo steamer. 
This vessel will be propelled by triple expansion recipro- 
cating steam engines and a Bauer-Wach exhaust steam 
turbine. 


Влхосет то MR. А. V. RoE.—We have been informed 
that a banquet is to be given to Mr. A. V. Roe, in recogni- 
tion of his services to aviation during the past 20 years, 
by the Royal Aeronautical Society, the Royal Aero Club, 
the Air League of the British Empire. and the Society of 
British Aircraft Constructors. The function is to take 
place at 7.30 p.m., on June 8 next, at the Savoy Hotel, 
Strand, London, W.C.2. H.R.H. the Duke of York has 
graciously consented to be present. Tickets and further 
particulars may bo obtained from the secretary of the 
Royal Aero Club, or from the secretary of the Royal 
Aeronautical Society. 


HonizoNTAL MILLING MACHINES REGULATIONS.— The 
Home Secretary has issued а revised draft of the regu- 
lations proposed to be made under Section 79 of the Fac- 
tory and Workshop Act, 1901, for factories in which 
horizontal milling machines are used. This draft, copies 
of which may be obtained on application to the Factory 
Department, Home Office, London, 8.\\.1, represents 
the agreement reached as а result of protracted negotia- 
tions with the Engineering and Allied Employers’ 
National Federation and with tho railway companies. 
Should any further objections to the draft regulations 
arise, these must be sent, not later than Мау 29 next. 
to the Secretary of State, Home Oftice, Whitehall, 
London, S.W.1. 
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AXLE- JOURNAL RE-GRINDING MACHINE. 


CONSTRUCTED ВУ MESSRS. NOBLE AND LUND, LIMITED, ENGINEERS, FELLING-ON-TYNE. 


(For Description, see Page 631.) 


- "а 
ә 3 
, ” 


еже” 


~ 
ШТІ -— ? 


т- 


1 


‚м 


Ес. 6. Back View oF MACHINE SHOWING GRINDING-WHEEL DRIVE AND TENSIONING DEVICES. 
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IHE NAPIER-LION, SERIES VII B., АЕВО-ЕХС 
CONSTRUCTED BY MESSRS. D. NAPIER 4 


(For Descriptio. 
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ENGINEERING 


FRIDAY, MAY 25, 1928. 


DESIGN AND MANUFACTURE. 


А RECENT visitor to the works of a not undistin- 
guished British engineering firm was regretfully 
assured by his cicerone that English engineers 
were hopeless as designers. Тһе observation was 
undoubtedly made in good faith, but had the 
speaker only realised it, his lament was actually а 
reflection upon the capacity and insight of his own 
directorate rather than on the class so unjustly 
maligned. Indeed, had his opinion held good in the 
past history of his firm, it would never have attained 
the leading position it holds for certain standard 
products. The Forth Bridge, the Mauretania, 
the Dreadnought, and the steam turbine constitute 
in themselves more than a sufficient refutation of 
the accusation in question. and only last year the 
design of the locomotive King George V was most 
generously applauded by American engineers. 
Within the past year, moreover, an aeroplane of 
British design gained the Schneider Cup, and a motor 
car broke the world’s record. Our electrical switch- 
gear, again, has an international reputation. Моге- 
over, certain widely-advertised continental tests of 
steam turbines seem to indicate very clearly that 
our large electric generators have to-day decidedly 
higher efficiencies than Continental machines, and 
the record for turbine efficiency rests also with the 
reaction turbine, which as a tvpe originated in this 
country, though Sweden must be given the credit 
for a most ingenious and highly-efficient variant. 
Nevertheless, the belief in the incapacity of the 
British engineer seems to be widely held by those 
who control many of our engineering works. Тһе 
financial heads of these establishments, ignoring 
the fact that we led the world in modernising the 
design of surface condensers, in the use of steam jet 
extraction pumps and the like, are too often ready 
to pay large sums for foreign patents of little 
originality and of less intrinsic value, rather than 
employ themselves the class of engineer capable of 
originating such devices in their own shops. It is 
curious to note that it is generally just those firms 
that so freely invest in trivial foreign patents which 
commonly complain the loudest of foreign competi- 
tion, whilst thus artlessly enhancing the prestige of 


these very competitors. When, for example, the 
Steam turbine first came into prominence some 
quite prominent firms took up licences for exceed- 
ingly crude foreign patterns, some of which any 
engineer with а competent knowledge of hydraulics 
and thermodynamics would have condemned off 
hand as worthless, as the actual event proved them 
to be. | 

The real gist of the matter seems to be that many 
of these firms were interested in manufacture rather 


8|than in engineering. Experience is the best of all 


guides to the profitable production of established 
standard articles and the purely shop and office- 
trained chief draughtsman who has spent his whole 
career in, say, the design of triple-expansion marine 
engineers, becomes extremely competent in this 
particularline. He may, however, be а very unsafe 
guide if any fundamentally new departure becomes 


3|necessary. Such new departures, quite commonly, 


require some scientific and mathematical equip- 
ment, in which such a specialist is, not infrequently, 
deficient. Hence, if called upon to design а com- 
pound turbine pump, an air ejector, or to modernise 
а surface condenser, he may, in spite of his high com- 
petence in his own speciality, prove а very unsafe 
and unsatisfactory pioneer. Of the many old 


5 | engineering firms which have fallen on evil times 


or have even ceased to exist, not а few owe their 
fate to а failure to recognise that whilst mere 
experience provides more than adequately for the 
needs of the immediate moment, the prospective 
requirements of the future cannot be adequately 
met, unless there is а reasonable expenditure on 
experiment and research. Sir Charles Parsons has 
estimated the amount thus required, to keep an 
engineering firm in the forefront, should represent 
from 1 per cent. to 3 per cent. of the annual turnover. 
А striking instance of the limitations of an 
inadequate staff is provided by the pre-war history 
of a firm of high-speed engine builders. At the 
outset their engine had been designed quite com- 
petently, to meet the demand for non-condensing 
engines. Later on, however, it became necessary to 
provide а condenser. Тһе designs for this were 
obtained from an outside source, and for very many 
years although full test data of performances had 
been carefully stored in the archives of the firm, 
no use whatever was made of them, and their 
condensers continued to be proportioned by the 
external expert, who was, of course, liberally paid 
for his services. This procedure was the more 
striking in that the engines, being reciprocators, 
were incapable of utilising a high vacuum, and 
almost any rough and ready rule for proportioning 
surface condensers would have met the actual require- 
ments. Ultimately, a newcomer to the drawing office, 
equipped, as it chanced. with an adequate technical 
training, insisted that the test data in the possession 
of the firm, provided all the information necessary 
for meeting their condenser requirements, and that 
it was quite unnecessary to allot this elementary 
task to others. Much persistence was, however, 
necessary to convince the financial heads of the firm 
of the desirability of this procedure, and they yielded 
at length with very serious but quite uncalled-for 
misgivings. In another instance, a firm engaged in 
the production of ventilators, had for many уеагв 
obtained their designs from a consultant. Ulti- 
mately, it was thought that sufficient experience 
had been accumulated for his services to be dispensed 
with, and a draughtsman was told off to investigate 
the matter. At the end of a fortnight. however, he 
had failed to attain the desired end, and, and having 
thus expended two weeks wages at pre-war rates, 
say, 41. 108., on research, the firm relapsed into its 
previous dependent position. In this case it 18 quite 
probable that the individual selected for the in- 
vestigation, having but the rudimentary theoretical 
knowledge generally characteristic of the purely 
shop-trained man, would have failed to make good, 
even if a more liberal view had been taken as to the 
proportion of the turnover that could legitimately 
be expended in scientific and industrial rescarch. 
Ап instance of another kind is provided by the 
early experiences of one of the leading engineers 
of to-day. Оп leaving college as а youth barely 
of age, he entered the works of a firm engaged 
in structural steelwork, where he found emplov- 
ment at the marking-off table. Аз the result of 
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experience and of a special ability, the chief draughts- 
man of the firm had acquired an almost instinctive 
knowledge of plate girder construction, and of the 
general tvpe of steel work used on British roads 
and railways. He could estimate costs and weights 
almost at a glance, and was able to fix proportions 
with the aid of a little more than the rule of three. 
His knowledge of stress analysis was, however, 
rudimentary, and when the question arose of prepar- 
ing designs for railway bridges to be erected in a very 
distant quarter of the globe, so that weights had to 
be redyced to a minimum, he very frankly confessed 
his incapacity. Whilst in a quandary as to what 
action was to be taken, the attention of the manage- 
ment was called to the fact that they had in their 
shops the youth who had recently joined them after 
а brilliant college career, and it was decided to 
transfer him to the drawing office, and to give him 
the task of making the calculations necessary. The 
responsibility thus thrown on very young shoulders 
was successfully borne, and promotion thence- 
forward became rapid. In the subsequent decades, 
it may be added, many millions of capital have 
been profitably expended under his direction. In 
the instance just quoted the managing director of 
the works in question was himself an engineer. 
Had he been merely a business man or financier, 
outside help would undoubtedly have been requisi- 
tioned, and many years might have elapsed before 
the highly capable youth concerned, got the chance 
of demonstrating his powers. 

Whilst financial heads of some engineering estab- 
lishments are, as stated, often reluctant to give 
our better-trained young engineers а chance to 
show insight and initiative, they not unfrequently 
fall victims to mere charlatans. Ап amusing 
instance occurred during the war, where an amateur 
model maker was installed off hand as chief aero- 
nautical engineer to a firm establishing an aeroplane 
department. Тһе intent, to be not wholly depen- 
dent on official designs was praiseworthy, but little 
can be said in favour of the choice made, whose 
ignorance of aeronautics was only excelled by his 
capacity for bluff. In support of the latter, he had 
lined his office walls with а most elaborate library, 
the volumes of which included Forsyth's treatise 


on Differential Equations. А casual visitor entering 


the office and glancing round the book shelves compli- 


mented the owner on his selection, but remarked 


** Differential 
Equations," responded the surprised youth, “ Differ- 


that Forsyth's work was stiff. 


ential Equations? I have heard of quadratic 
equations." In spite of his impressive library, 
therefore, his mathematical attainments did not 
even include а mastery of elementary algebra, of 
the very existence of which he had apparently only 
heard rumours. | 


GOVERNMENT ADMINISTRATION OF 
PUBLIC UTILITIES. 


THE last century has seen а notable advance of 
the standard of living in all civilised countries, 
which as а matter of historical fact has been pro- 
duced by the operation of private enterprise. The 
fact, however, that this advance has been во pro- 
duced 18 not conclusive on the question of whether 
it might not have been obtained better or have been 
more extensive if the work had been done by Govern- 
ment. Probably only a small minority believe that 
Government administration could have produced 
any such result, and those of this opinion will be 
found almost entirely among persons whose train- 
ing and experience would not have fitted them to 
control or perhaps even to take part in the work. 
There are, certainly, communal functions which in 
the last resort the Government must discharge. 
The defence of a country, for example, or the main- 
tenance of order can rarely be entrusted with advan- 
tage to private enterprise, though the results when 
exceptional circumstances have justified this course 
have not always been unsatisfactory. ln the pro- 
vision of publie utility services. however, originally 
entrusted to private enterprise, the question is 
more often raised whether the interest of the com- 
munity would not be served better if the adminis- 
tration was conducted by Government. Here again 
those who would wish to see such work under 
Government administration аге in а minority, 


which is drawn mainly from the same class of 
inexperienced and untrained person as provides the 
smaller minority who regard still wider Government 
administration as desirable. 


country, and of late it has appeared іп а notable 
form in the United States, which for the time being 
is the most prosperous of civilised nations. 16 has 
been suggested recently that the development and 
operation of water-power should be put under 
Government, and, as might have been expected, the 
proposal is being criticised severely among American 
engineers. 
Cooper, whose reputation in hydro-electric work is 
well known, has summarised some of the facts and 
considerations which in his view are conclusive 
against any such course. His address, which was 
given to the Economic Club of New York, is neces- 
sarily only an outline of his case, and an independent 
judgment in regard to some of its elements could 
only be formed with the help of further particulars 
than he gives. Put forward, however, as they are 
with Colonel Cooper's considerable experience and 
authority, they may be taken for the time being at 
face value, and may serve to illustrate what the 
history of the United States and Canada during the 
present century has been in regard to the relative 
efficiency of government and private administra- 
tion. 
is of capital importance. 
some 12,000,000 h.p. has been harnessed, leaving 
an estimated 40,000,000 h.p. for further develop- 
ment at a cost for generation and transmission 
estimated at about 9,000,000,000 dols. 
expenditure must extend over a long period, and the 
problems that are likely to arise in the course of it 
ате, аз Colonel Cooper remarks, among the most 
difficult, intricate and hazardous to be found in the 
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outlay than the private. To some extent, doubtless, 
this disparity may be explained by a difference іп 
the quantity of energy supplied to customers with 
favourable load factors. A comparison, however, 
between the rates at which current is supplied 
in Toronto and in Montreal, which are not likely 
to be so affected, shows that the Toronto price 
charged by the public plant are over a fourth 
more than the Montreal rates of the private com- 
panies. In the comparison, moreover, of Quebec 
with Ontario and of private with public planta in 
Canada at large, the private plante are debited 
with taxes to & substantial amount, from which the 
public plants are free. 


In the United States up to now, even the muni- 
cipal control of plant has been shown repeatedly 
to be much inferior to that of private companies. 
To-day 95 рег cent. of the total installed 
generating capacity and output is produced by 
private plants, and in the last ten years more than 
а thousand municipal plants have been either 
abandoned or sold to private undertakers. The 
only district in the United States supplied by 
privately-owned companies which can be compared 
with the publicly-owned Ontario group is Western 
New York, in which in the last year for which 
figures are available (1925) electric current was 
supplied at а rate fractionally less than the average 
of that charged by the Ontario plants to all their 
customers, though nearly a fourth of the revenue of 
the Western New York companies was absorbed 
in taxes, from which the Ontario plants were entirely 
free. Тһе comparison, moreover, 18 unfair to the 
Western New York plant in that to provide for their 
occasional load their hydro-electric power had to 
be supplemented by that of six large auxiliary 
steam-power stations. Colonel Cooper also gives 
a number of examples of civil engineering work 
carried out by Government on a large scale, in which, 
from whatever cause, the Government estimates 
have been enormously exceeded in the execution 
of the work, while he goes as far as to say that such 
excesses are entirely unknown in the history of esti- 
mates given by competent engineers for the schemes 
of private concerns. It is clear, therefore, that in 
Colonel Cooper’s opinion nothing like the same 
exact estimates can be expected from a Govern- 
ment development of water power as would 
be obtained from private companies, especially 
if subject to the supervision of public service 
commissions. The importance of correct estimates 
in respect of hydro-electric power is now greater 
than ever in view of the great reduction ш 
the cost of steam-generated power which has 
been made in the last twenty years, and the con- 
siderable increases in the cost of labour and materials 
involved in hydro-electric work. At the present time 
there is, indeed, very keen economic competition be- 
tween steam-generated and water- generated electric 
power, and in the development of most of the virgin 
American sources of water power it may well be 
believed that only the greatest skill in design and 
economy in construction will enable these power 
to compete with steam-gencrated plant under 
favourable conditions. There is, in fact, no margin 
whatever in favour of hydro-electric power to pro- 
vide for mistakes either in designs or estimates. 

It cannot be said that in this country the experi- 
ence of municipal plant has led to conclusions 
such as are drawn by Colonel Cooper in regard to 
American plant. The legislation, however, "i 
troduced in the last few years has placed the supp y 
of electric energy іп this country on а fresh Бе 
апа it is premature to criticize the со 
the new arrangements until further experience ir 
been obtained. Colonel Cooper views with n 
the growing tendeney in his country to ee 
public utilities to companies with a large P" | 
shareholding under the supervision of PE 
public service commissions. Insome classes of е. Н 
services this, indeed, is Ше type of administra iu 
employed most generally in this country. on 
administration of docks, for example, 18 underta - 
variously by municipalities, private ns 
railway companies and public trusts, but 9 75 de 
than 70 per cent. of the export and d : 
of the country passes through ports adminis! po 
public trusts. The advantages these bodies ee 
to the community arc that they are representative 


The difference of opinion is not confined to one 


In a recent address Colonel Hugh L. 


To the United States, indeed, the question 
Already water energy of 


This vast 


field of science and industry. It seems, therefore, 
clear that such an enterprise should not be under- 
taken except under the conditions which experi- 
ence has shown to be most likely to yield the 
best results. Colonel Cooper’s argument, based on 
the history of earlier developments of technical in- 
dustries, asserts that the most conspicuous success 
has invariably involved the operation both of 
competition and of evolution. Had he developed 
this argument in detail, he would no doubt have 
pointed out that in industry, as in nature, the two 
processes are necessary for each other. To commit 
the development of a great industry to the charge 
of a single authority is to deprive it of the advantage 
of competitive development in independent hands, 
and of the evolutionary process which enables the 
work to be carried on with the help of whatever 
method has proved to be the best. The body 
responsible for the work has thus to be given the 
authority necessary for carrying it out, without 
having at its disposal the variety of experience and 
invention which would be available under a com- 
petitive system. 

These disadvantages would be found by any 
single body to whom such a work was entrusted, 
and to them are added the several well-known 
difficulties under which Government administration 
must necessarily labour. Such difficulties are par- 
ticularly serious when the subject matter is tech- 
nical, and often requires critical decisions from the 
technical aspect, which a body in which a non- 
technical element is dominant is in no position to 
make justly or promptly. Apart, however, from ob- 
jections in general terms, Colonel Cooper gives a series 
of examples in which Government administration has 
been found to give results notably inferior to those of 
private enterprise. In the first instance he contrasts 
the results of public and private ownership of power 
stations in Canada. In the province of Quebec, 
where the power supplies are owned and operated 
by private companies, electric energy is supplied at 
roughly half the price and with half the staff and 
not much more than two-thirds of the capital 
required per horse-power of the supplies of Ontario, 
which are owned and operated publicly. Taken also 
over the whole of Canada, a similar comparison 
shows that the private companies supply energy at 
about half the price of the public plants, with 
considerably less than half the number of employees 
for а given amount of power generated, while the 
public plant costs 30 per cent. more іп capital 
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Dr. В. A. Keen, Assistant Director, said that 
the British workers, John Bennet Lawes and 
Joseph Henry Gilbert, had first demonstrated, 
in 1840, the advantage of adding nitrogen com- 
pounds to the soil. Liebig had dealt chiefly with 
alkali salts and phosphates, and had left nitrogen 
out of account. For nearly sixty years these tons in 1927. The figures for the cellulose industry, 
two workers had carried on experiments at which grew out of the purely theoretical work 
Rothamsted in partnership, growing various crops | of Cross and Bevan, were likewise phenomenal, viz., 
continuously on the same ground, and those fields | 13,000 tons іп 1913 and 135,000 tons in 1927. Тһе 
were now the oldest experimental fields in the|cellulose group comprised, in addition to artificial 
world. When Sir John Russell followed Sir А. | silk and explosives, nitrated-cellulose lacquers used 
Daniel Hall as Director, a statistical department for motor cars, for the leather cloth employed in 
was set up to deal with the mass of data, and new | upholstery, and for fabric motor-car bodies. Other 
methods were adopted. There were now several | groups of modern developments, not quite во large, 
plots under each treatment, each plot Беіпр | were artificial resin and acetic acid, now made in 
regarded as distinct, and the plots were set out | Canada and Germany by oxidising calcium carbide 
in random order, determined by drawing lots ; | апа acetylene. Sulphuric acid itself, free from 
not according to any bias. This made it possible | arsenic, was made in Germany from gypsum, with 
to correlate crop yields with weather and вой cement as a by-product, and we were gaining 
conditions. more and more control over и 1 

The continued experiments had done much to independent of special raw materials. High pres- 
clear up some of the uncertainties attached to the|Sures of hundreds of atmospheres ки d 
use of nitrogenous fertilisers. The chief lines of more general, but this required furt "hi 5 
investigation concerned the influence of season and on the properties of gases and metals n g den 
weather on the efficiency of fertilisers; the relations sures and on the nature of the in 1 M 
between quantity of fertiliser and yield of crop; catalysts. From the world point of view, E 
the effects of the composition of the fertiliser and of | duction of fertilisers and the improvemen Й о 4 
varying the time of Ив application on the com- | agriculture, which sustained 1,400 millions ou iE 
position of crop. These experiments were, of the 1,800 millions of the world population, Misa i 
course, not limited to nitrogenous fertilisers. When | most important development of the heavy а. 
а crop was sown late, the yield improvement industry. If Great Britain had fallen Бе 0 
as а result of applying fertilisers was swall, some fields, in spite of her natural 5 hh 
and the result might even be a decrease in the advantages, her engineers, chemists 4% m Ў i 
yield. Rain had very different effects at different trained labour, it was because she had adhere f 
times; stable manure was least affected by these small units and not grasped the possibilities o 
variations. Some grass land was much improved the application of science to industry RR | А 
by nitrogen, but whether it was advisable to р | Mr. Н. T. Tizard, who was in the chair, dwelling 
wheat land to grass was dependent upon the upon the importance of research, remarked that the 
wheat market. The nitrogen contents in the| British Empire was very fortunately situated as to 
grain were chiefly influenced by the early history | most resources. But a world shortage of cellulose 
of the plant. Additional nitrogen in the grain | was threatening ; we had no substitute for cellulose, 
was generally advantageous, but not in the case and to mention one point, no films were produced 
of barley, as it lowered the value of the malt for |in this country, though experiments to make поп. 
brewing. Тһе reason of that was not clear, and | inflammable films, suitable for all purposes, were 
many points required further research which | being carried on. 
the Ministry of Agriculture and the large fertiliser 
organisations now supported. Crop production 
was always near the unprofitable state, but science 
could show agriculturists how to improve the 
quantity and quality of the crops and to modify 
the composition and habits of growth. 


DEVELOPMENTS IN THE HEAVY-CHEMICAL INDUSTRY. 


The keynote of this last paper on the agenda, by 
Lieutenant-Colonel C. P. Pollitt, was that the chemi- 
cal industry was at the beginning of a period tending 
to supplement and replace natural products by 
synthetic products. The heavy-chemical industry 
had been defined as the industry of alkalis and 
acids. With the decline of the Leblanc process, 
which finally died out during the war, that definition 
had lost its significance. The war had stimulated 
invention to an unprecedented extent, and pre-war 
and post-war conditions differed. High-pressure 
reactions, almost unapplied before the war except instrument was missing when the theodolite was 
in Germany, were depriving water-power countries | found 15 years ago. The base plate, a divided 
of their advantages. Sir Alexander Gibb had | circle, is 61 in. in diameter ; there is an inner divided 
drawn attention to these important considerations. | circle, and inside this a geometrical square surround- 
The amount of accessible water power was nearly ex- ing a compass card. The index for taking horizontal 
ploited, and the efficiency of hydro-electric stations, | readings is fitted with two rotating lugs to which is 
already approaching the theoretical limit, did attached the compass box; the magnetic variation 
not admit of great improvement ; much, however, | for the year, 11 degrees east, is marked on this box, 
was possible with coal power. The new methods | which carries the supports for the semi-circle and 
encouraged large-scale working, and the need for plummet. 
large research staffs involved too much expenditure! Тһе astronomical exhibits of the Greenwich Ob- 
for the small manufacturer. Тһе tendency towards servatory comprised a transparency of the eclipse 
large-scale working. he was aware, was in some of June 29, 1927, taken with a 45-ft. refractor of 
respects in opposition to the encouragement of local | g.in. aperture by Mr. Worthington, and an album 
industries, but those industries were better off of large magnetic storms of the period 1874 to 1926, 
when formed into large organisations. These with photographs of the accompanying sunspots. 
tendencies facilitated international arrangements Other transparencies illustrated experiments made 
for improving both manufacture and distribution. to determine the relative intensities of the Ca + 

Most synthetic processes required high pressures. lines at H and К and in the infra-red. the object being 
The manufacture of the hydrogen required for many | to determine the relative probability of a transition 
processes, had grown out of the pure research of of an electron from one state of the Ca + atom to 
Harper. Development, first in connection with | one of two other states, and thusto check predictions 
the fixation of nitrogen, had been phenomenal; made by E. A. Milne from considerations of atomic 
the hydrogenation of fats and of coal had only been | mechanics. "There was, further, а framed comparison 


possible in connection with large-scale hydrogen 
manufacture. Every effort should be made to meet 
the demand for synthetic oils, and Colonel Pollitt 
thought we were very near the solution of Ше 
problem. Тһе production of nitrogen products 
had risen from 15,000 tons in 1913 to 815,000 


the various interests affected by the working 
of the enterprises which they control and appear 
to contain an effective system of checks in matters 
material to these interests, which it would be diffi- 
cult, if not indeed impossible, to obtain under 
Government control. The object lesson suggested 
by Colonel Cooper's address may well be borne in 
mind when proposals arise for enlarging the Govern- 
ment administration of commercial services. 


THE CHEMICAL INDUSTRY 
CONFERENCE. 


(Concluded from page 612.) 


IN concluding our report of this conference, we 
may now deal with the proceedings of Tuesday 
morning, May 15. Sir Ernest Rutherford was in 
the chair, and the first paper was contributed by 
Sir Alfred Mond, Bart. 


ScIENTIFIC RESEARCH AS APPLIED TO INDUSTRY. 

In opening his discourse, Sir Alfred Mond referred 
to a statement which has recently been attributed 
to Lord Balfour, to the effect that Great Britain, 
whilst always excelling in pure science, had never 
applied science satisfactorily to industry, but had 
allowed brilliant ideas to slip abroad and to return 
as fully-fledged industrial processes. Sir Alfred 
said he was going to contradict both those state- 
ments. Pure science was not the monopoly of 
any country, and Great Britain was not in any way 
behind in its application. He denied the over- 
whelming importance of the German dye industry, 
to which reference was usually made in this connec- 
tion; dyes were not the beginning and the end of 
chemical industry, and their development in this 
country had been slow because it was legally tied up 
with patents. The beginning of the industrial era was 
definitely and completely a British movement. In 
the sphere of engineering, one had only to recall the 
names of Watt and Stephenson, and in chemistry 
those of Tennant, Henry Muspratt, Deacon, Alfred 
Noble, Ludwig Mond, and Cross and Bevan. Тће 
Mond nickel process was unique, and Mond gas 
might be classified among the early attempts at 
low-temperature carbonisation. The ammonia pro- 
cess had grown out of the pure research of Haber, 
taken up by enlightened manufacturers as the 
ammonium-nitrate process, and worked out during 
the war by Major Freeth; it was based upon the 
phase rule of Willard Gibbs. 

Discoveries could not be made to order, Sir Alfred 
continued, but there had not been sufficient liaison 
between the academic and practical sides. He had 
met this in his company, Imperial Chemical Indus- 
tries, by forming а Research Council, of which ће 
was Chairman. One of the disadvantages of the 
chemical industry had been that the laboratory man 
and the works man had existed in almost hostile 
compartments, but this was not so now. We were, 
however, short of first-class men in organisation. 
Amalgamation made researches possible which could 
not be undertaken otherwise, such as that required 
for the Bergiusliquefaction of coal. In other coun- 
tries, however, research laboratories were worked 
on а scale that made financial directors over here 
tremble. Concluding, Sir Alfred stated that ће had 
Just returned from a ten days' conference, held on 
board ship in the Adriatic, on the all-important food 
problem for the solution of which cheap nitrogen 
was needed. Chemistry did not stagnate. The 
ammonia-soda process, which had seriously threat- 
ened the Leblanc process, had itself been superseded 
by electrolytic processes. The high pressures and 
temperatures of synthetic processes relied more and 
more on the assistance of physicists and engineers, 
and bio- chemistry was now pressed into service. 

Before calling upon Sir Richard Gregory to 
Propose the vote of thanks, Sir E. Rutherford 
pointed out that the purely theoretical investigation 
of equilibria bv Willard Gibbs, of Yale College, 
Connecticut, had remained unheeded until taken 
up by Ostwald. 


THE ROYAL SOCIETY 
CONVERSAZIONE. 


AT the conversazione of the Royal Society, held | 
on May 17, there were some historical exhibits, 
to two of which we may refer. Тһе first, an oil | 
painting by С. Netscher, of Isaac Newton, standing | 
һу а marble table which supports mathematical г 
instruments, was exhibited by Captain В. Berkeley. 
The second, shown by Mr. George H. Gabb, was the 
oldest theodolite known, which bears the signature 
of its maker, Н. Соје, 1574. It was described in 
1571, ав an English invention by Leonard Digges in 
his Pantometria, a book finished by his son Thomas. 
Those dates make the theodolite older than the 
incomplete theodolite of 1586, recently found at ' 
Oxford and described by Dr. Р. T. Günther, in Ше 
Oxford Archeologia. The semi-circle of the Cole 
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NITROGEN FERTILISERS. 

Presenting the paper bv Sir John Russell, F.R.S., 
Director of the Rothamsted Experimental Station, 
on the * Part Played by British Workers in the 
Application of Fixed Nitrogen to the Soil," 
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diagram of the variation of latitude as observed at 
Greenwich and at international stations in latitude 
38 deg. 

These were the only astronomical exhibits, and 
Sir Robert Hadfield's specimens, illustrating pro- 
perties of ferrous alloys апа special metallurgical 
processes, were the only strictly metallurgical 
exhibits. These included a machineable non- 
magnetic steel of high yield point, over 30 tons per 
square inch, suitable for the support rings of turbo- 
generator armatures; samples of non-corroding 
steels, resistant particularly to sulphuric and phos- 
phoric acids; and specimens of Era/A.T.V. steel 
which had been provided with a protecting adherent 
skin of oxide. 

Dr. W. D. Dye, F.R.S., of the National Physical 
Laboratory, demonstrated an optical interference 
method of observing the mode of vibration of 
quartz-plate piezo-electric resonators. These plates 
are used for standardising high frequencies. Dr. 
Dye mounts the quartz plate, the upper surface 
of which is planed and polished, on a vertically 
adjustable metal base, and fixes above it a plane 
glass plate. When the two plates are brought to 
approximate parallelism, interference bands are seen 
under illumination from a mercury-vapour lamp. 
An electric field is applied to the quartz plate by 
means of the metal base (the lower electrode) and a 
very fine sheet of copper gauze attached to the lower 


cular to the glass front in the converging portion, 
and parallel to it in the diverging portion. Ша 
third channel, converging and wedge shaped, the 
upper part of the suspended body was cylindrical 
and the lower part flattened. This body also set 
itself parallel to the glass front, though the stream 
was now convergent. 

The demonstrations by Dr. R. S. Clay and 
Mr. T. H. Court, of the Northampton Institute, 
illustrated experiments on stereoscopic vision des- 
cribed in Robert Smith’s Opticks of 1738. A 
narrow V is drawn on paper and the card looked 
at obliquely through holes or eyepieces for the two 
eyes. А vertical rod then appeared to stand on the 
apex of the V, and when the V is moved the rod 
appeared to wobble. An ordinary cylindrical 
glass beaker viewed pseudoscopically, appeared 
to taper when rotated. These and other peculiar 
effects cannot be seen by persons whose two eyes are 
unequal. The solid dipleidoscope prisms, exhibited 
by Mr. C. V. Boys, F.R.S., represented an old 
invention of his, a modification of the dipleidoscope 
(an instrument for seeing a double image) of Dent, of 
1844, who used the hollow prisms, built up of glass 
plates, of Bloxam. Mr. Boys showed a solid prism 
with an angle the exact double of another smaller 
angle, which may range between 33 and 45 deg. 
The device forms an achromatic dipleidoscope ; that 
is to say, an object seen by external reflection from 


heavily charged with dissolved gypsum, veins of 
which constituted as much as 2 per cent. of the rock 
in the fractured zones. Analyses made, since the 
break, of water leaking from a ravine just below the 
dam show that if the seepage from the dam had a 
similar constitution, no less than 97 tons of material 
must have been dissolved away from the foundations 
during the fifteen months in which the reservoir had 
been in use. At points, the flood eroded the bank 
to a depth of 55 ft. to 60 ft. below foundation level. 
The rescue work after the catastrophe was organised 
by the Southern California Chapter of Associated 
General Contractors, who, on the request of the City 
of Los Angelos, supplied men and plant, whilst the 
city authorities attended to the camps and com- 
missariat. The agreement was signed ona Saturday, 
and by noon оп the Monday following, 14 million 
dollars’ worth of plant and 1,300 men had been 
transported to the scene and were at work there on 
assigned jobs. The distance travelled ranged from 
60 miles to 80 miles. 


THE LATE HERR FELIX DEUTSCH. 


Wx regret to record the death of Herr Felix Deutsch, 
Chairman of the Board of the Allgemeine Elektricitats 
Gesellschaft, which occurred suddenly on Saturday, May 
19, a few days after the celebration of his seventieth 
birthday. Deutsch was connected with the A.E.G. 
from its inception in 1887, and was very largely 


surface of the glass plate. In one arrangement de- 
monstrated, the field had the appearance of a bluish 
disc. When the alternating currents were applied 
and the frequency was slowly raised, the blue field 
suddenly broke up and showed yellow patches on 
steady, beautiful patterns. The slightest alteration 
in the frequency would destroy the pattern, which 
would be restored when the frequency again corre- 
sponded with that mode of the plate vibration. 
Another pattern would be obtained at a higher 
frequency ; at a very high frequency the pattern 
apparently became less sensitive to changes, because 
the plate then steadied the alternating circuit. The 
patterns marked the cutting-up of the interference 
bands to correspond with the nodes and anti-nodes 
of the vibrating plate, which would also be shown 
in other ways, and they represented all the varieties 
of the acoustical dust figures of Chladni. 

Sir William  Bragg's demonstrations of the 
crispations of liquids were very opportune to eluci- 
date these plate vibrations.  Crispations are the 
peculiar criss-cross ripples visible on thin layers of 
liquids resting on vibrating surfaces. Faraday 
described the crispations in 1831, having observed 
them on the little pools of rain water lying on the 
top of a barrel in a brewer's dray, which was ratt- 
ling over the streets of London, and also on shallow 
pools of the shore near Hastings. It is prob- 
ably significant that  Faraday's description of 
those strangely regular and steady patterns in his 
MS. notes is followed by notes on electromagnetic 
experiments. His explanation of the crispations 
was confirmed by Rayleigh in 1883, but the beauti- 
ful experiments seem to have been almost forgotten. 
Sir William Bragg showed them by placing shallow 
trays of water on the prongs of tuning forks, and 
demonstrated also, with the aid of two systems of 
balls, alternately depressed and raised, that the 
ripples are really produced by the alternating 
up-and-down motions of water particles and not by 
travelling waves. When the movements were regular, 
the ripples appeared as if the surface were divided 
into squares. The crispations were also produced 
in thin liquid films on steel plates when set into 
vibration by a violin bow. 

The demonstrations by Professor С. I. Taylor 
of bodies suspended in curved and constricted 
air streams illustrated experiments undertaken 
to verify theoretical predictions (which were 
confirmed) аз to resistances to the motion of air- 
craft. The stream channels were made of sheet 
metal with a glass front and back. The first channel 
had а curvature resembling à human foot, and 
а sausage-shaped body suspended іп it turned 
its curved back to the toe of the foot so that the 
curvature of its centre line was opposite to that of 
the curved stream. Тһе весопа channel was nozzle- 
shaped, first converging and then diverging, and 


the body had the shape of half a biconvex lens (cut 
across horizontally). This body set itself perpendi- 


the face opposite the small angle can also be seen, 
without colours, in the same direction by light twice 
internally reflected. Thus dipleidoscopic prisms are 
self-sufficient for determining the direction of a 
plane (e.g., the meridian) in space; they are also 
very useful for comparing the intensity of refracted 
and reflected light with its theoretical value. 


and it is pleasant to record that the extension of 
3,600 ft. of quay, which forms the Eastern arm, 


(То be continued.) 


NOTES. 


Вохль Epwarp Dock EXTENSION. 


THE equipment and structures of the Royal 
Edward Dock at Avonmouth have been fully dealt 
with in these columns in our two previous issues, 


was inaugurated by a very successful ceremony on 
Wednesday, May 23. His Royal Highness the 
Prince of Wales, wearing for the first time the uni- 
form of Master of the Merchant Navy and Fishing 
Fleet, and accompanied by some of the dignitaries 
of the City, entered the extension on board R.M.S. 
Bayano, which, in steaming slowly up the basin, 
cut a tricolour ribbon across its entrance. At the 
reception and subsequent luncheon, the Prince of 
Wales congratulated the Port of Bristol Authority 
on the enterprise and faith in the advent of better 
trade which had been shown in the construction of 
the new extension. Progressive methods such as 
this were necessary to meet the attacks of present- 
day competition. The new granaries and other 
buildings certainly present an imposing, while 
entirely practical, appearance, and the adjacent 
sites would seem to afford excellent opportunities 
at the moment for any firm seeking quarters for 
development. The growing importance of the 
Port of Bristol may be shown by two instances: 
In 1907, the import of tobacco was 1:3 per cent. 
of the total of that of the United Kingdom; in 
1927 it was 24-7 per cent., namely, 22,574 tons. 
Corresponding figures in grain imports were 6-8 per 
cent. and 10:5 per cent., and in bananas 26-4 per 
cent. were imported in 1907, as against 44:1 per 
cent. in 1927, this latter figure representing nearly 
93 million bunches. 


THE ST. Francis Dam Disaster. 
Further particulars in regard to the catastrophic 


Los Angeles, are given in the issue for May 10 
of the Engineering News-Record. These confirm the 
verdict already given that the disaster was due to 
defective foundations, but the new point brought 
out is that, shortly before the failure, the seepage 
had increased to about 2 cub. ft. per second. This 
amount. is certainly not extravagant, but the sig- 


to believe that this leakage water must have been 


failure, last March, of the St. Francis dam, near 


nificant fact now established is that there is reason 


responsible for building it up into the enormous 
concern with world-wide ramifications, which it 
became before the war. It was his care and courage, 
too, which steered it through the difficult post-war 
period, and he played a leading part in the re- 
establishment of its prosperity. 


To understand the nature of the work that Herr 
Deutsch performed, it is necessary to recall the 
organisation of the German electrical industry, both 
before and after the war. Previous to 1914, that 
industry was based on the cartel, and there is no doubt 
that much of its immense prosperity was due to the 
elimination of uneconomic competition between pro- 
ducers and to other correlated advantages which 
this system made possible. It led to the concen- 
tration of German electrical activity in the hands of 
a few large firms working in close conjunction, not only 
with the banks and the electricity supply undertakings, 
but with concerns engaged in the manufacture of such 
plant as internal-combustion engines and pumps, 
as well as with firms producing iron and steel. During 
the inflation period (1919-24) it was sought to solve 
the overwhelming difficulties which then faced German 
industry by the establishment of '' vertical " trusts, 
as typified by the Stinnes concern. То this policy 
Deutsch was heartily opposed, pinning bis faith to 
“ horizontal" amalgamations, a system of co-operation, 
which has played an important part in that process of 
rationalisation which has re-erected German industry 
оп а sounder basis during the past four years. 

Felix Deutsch was born at Breslau on May 16, 
1858, and began his business career at the age 0! 
15, when he entered а firm engaged in the manufacture 
of sugar-refining machinery. Nine years later, when 
the boom which followed the Franco-German war 
had collapsed, he transferred to the banking business 
at а time when that close association between the 
latter and industry, which has been so characteristic 
of German industrial enterprise, was . In 
1882, the German Edison Company was formed by 
Emil Rathenau, and Deutsch joined this concern, first 
іп а subordinate position, and two years later 85 8 
director. In 1887, when it became the A.E.G. he 
took charge of the вајев department, establishing 
branches all over the world. He was always 8 believ (і 
іп the maintenance of a close trade relationship wit 
Russia, and played no small part in the conr 
the Treaty of Rapallo. Не was also one of the first 
Germans to renew contact with the United shit 
and helped to create the Committee of Understand- 
ing," which was designed to further Franco Germa 
rapprochement, Не became Chairman of the Board o 
the A.E.G. on the death of Emil Rathenau in 1915. 


Launca оғ H.M. SUBMARINE “ OsrRis. ""— The deis 
the five submarines being built by private е the 
under the 1926 naval programme, was Jaunched n: 
naval construction works of Messrs, Vickers-Armstrone: 
Limited, at Barrow-in-Furness, on May 19, and edu 
Osiris by Lady Dixon, the wife of Engineer Vice- f of the 
Sir Robert Dixon, K.C.B., the Engineerin.Chie 0.04 
Fleet. In addition to the Osiris, Messrs. : Борина arines 
are constructing two further “О class 81 баа 
under the same programme, the Oswald and nien The 
will be launched in June and August, respective Y. ы 
same firm is also building four P" class . 
for the Royal Navy, under the 1927 progran т, indore ; 
will be named Perseus, Poseidon, Proteus an 5 
these, however, will not be launched until next year. 
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CENTENARY CELEBRATIONS OF THE 


INSTITUTION OF CIVIL ENGINEERS. 


AN engineering conference, held to celebrate the 
centenary of the incorporation by Royal Charter of the 
Institution of Civil Engineers, will take place in London 
from June 3 to June 7 next. Тһе proceedings will 
commence at 3 p.m. on Sunday, June 3, when the 
President and Council, delegates, and members of Ше 
Institution will attend Divine Service in Westminster 
Abbey. On Monday, June 4, at 11 a.m., an address will 
be delivered by the President in the Great Hall of the 
Institution, and this will be followed by the reception of 
the delegates by the President and Council and the pre- 
sentation of addresses. At 4.30 p.m., on the same day, 
the thirty-fourth James Forrest Lecture, entitled, “ A 
Century of Inventions," will be delivered by Sir James 
A. Ewing, F.R.S. 

On Tuesday, June 6, at 10 a.m., Ше engineering 
conference proper will open with an address by the 
President, and thereafter, from 10.30 a.m. to 1 p.m., 
five meetings will be held concurrently, the programme 
of which is as follows:—In the Great Hall of the 
Institution, the first subject to be dealt with will be 
“ Recent. Developments in Concrete and Cement for 


Engineering Structures," introduced by Mr. F. E. 


Wentworth-Shields; the second subject, “ Develop- 
ments in the Use of Materials in Railway Engineering," 
introduced by Mr. C. J. Brown ; and the third subject, 
“ Railway Design and Maintenance as Affected by the 
Application of Electricity," introduced by Messrs. 
A. R. Cooper and G. Ellson. 

In the Theatre of the Institution three subjects will be 
introduced for discussion, namely, Steel for Ship- 
building," by Sir W. J. Berry ; “Тһе Generation and 
Utilisation of High-Pressure Superheated Steam for 
Marine Propulsion," by Lord Weir and Mr. H. E. 
Yarrow; and ''Progress in the Adoption of the 
Internal-Combustion Engine for Marine Purposes," by 
Professor C. J. Hawkes. 

The subjects to be discussed in the Library of the 
Institution, and the engineers introducing them, will be 
' Utilisation of Solid and Liquid Fuels," by Dr. C. Н. 
Lander; Coke-Oven, Town and Producer Gas," by 
Mr. R. Ray; and “ Waterless Gasholders," by Mr. 
F. Prentice. 

А meeting held on the premises of the Institution of 
Mechanical Engineers will consider two subjects, 
namely, ““Тһе Properties of Materials for Use at 
High Temperatures, with Special Reference to Boilers 
for Superheated Steam," introduced by Mr. R. G. C. 
Batson, and “ The Present Trend in Boiler Practice," 
introduced by Mr. W. H. Patchell. 

Two subjects will also be dealt with at a meeting at 
the Surveyors’ Institution ; Mr. A. Page will introduce 

Electric Transmission of Power as Applied to Large 
Areas,” and Mr. A. Е. Berry will introduce “ Domestic 
Lighting and Heating and its Influence on Load-Factor 
of Supply.” The afternoon of Tuesday and the whole 
of W ednesday will be devoted to visits to works in the 
London district and at Bedford, Oxford, Crewe and 
Sheffield. A conversazione will be held at the Institu- 
tion on Tuesday evening from 8 to 11.30 p.m. 

On Thursday, June 7, five further meetings will be 
held concurrently from 10 a.m. to 1 p.m. In the Great 
Hall of the Institution the subjects to be discussed 
will be, “Тһе Dimensions of Harbour and Dock 
Approaches,” introduced by Sir C. R. S. Kirkpatrick ; 
, Harbour Breakwaters," by Мг. Н. Н. С. Mitchell; 

Modern Road and Bridge Construction," by Mr. F. C. 
Cook ; and “Тһе Problem of Road Traffic from the 
Engineering Point of View," by Mr. H. R. Hepworth. 

The subjects to be dealt with in the Theatre of the 
Institution, and the engineers introducing them, will be 

Latest. Types of Steam and Internal-Combustion 
Locomotives," by Sir H. Fowler and Mr. H. N. Gresley ; 
„н High-Speed Internal-Combustion Engines," 

у Mr. .H. В. Ricardo; and "Heavy Internal. 
Combustion Engines," by Mr. G. Porter. 

Two subjects will be discussed in the Library of the 
Institution, namely, “Тһе General Trend of Modern 
Development in Steam-Turbine Practice," by Mr. H. L. 
Guy; and “ Prospective Development in the Genera- 
tion of Electricity and its Influence on the Design of 
Station Plant,” by Dr. S. L. Pearce. 

Four subjects, "іп all, will be under discussion at 
a meeting held in the building of the Institution of 
Mechanical Engineers. These will comprise “ Tidal 
Power, and Turbines Suitable for its Utilisation,” 
introduced by Professor A. H. Gibson; ‘ Progress in 
Hydro. Electric Installations, including Intakes, Leats, 
Tunnels, Dams, Headraces, Pipe Lines, and Tailraces," 
by Мг. J. McLellan ; “ Problems Involved in Mining at 
Great Depths,” by Mr. J. Whitehouse; and “Тһе 
Metallurgy of Complex Lead-Zinc-Copper Ores," by 
Mr. 8. Field. 

Four subjects will also be dealt with at a meeting held 
at the Surveyor's Institution, namely, The Filtration 
and Treatment of Water for Domestic Purposes," 
Introduced by Sir A. Houston and Mr. Н. E. Stilgoe ; 

Floods, with Special Reference to Waste-Weir 


Capacity," by Mr. W. J. E. Binnie, and Dr. H. Lap- 
worth ; “Тһе Advantages of Different Types of Sewage 
Tanks, by Mr. W. Clifford; and ‘Sewerage, with 
Special Relation to Run-Off," by Mr. J. B. L. Meek. 
The afternoon of Thursday will be spent in visiting 
works in the London district, and, at 7.30 p.m., a 
banquet will be given to the delegates at the Connaught 
Rooms, Great Queen-street, W.C.2. 

The secretary of the Institution of Civil Engineers 
informs us that the meetings of the Conference for the 
discussion of engineering subjects are open to members 
of other engineering societies, who may obtain cards 
of admission on application to him at the offices of 
the Institution, Great George-street, London, S.W.1. 
The visits to engineering works, however, are confined 
to members of the Institution, the numbers of the 


several parties beiog limited. 


LETTERS TO THE EDITOR. 
GOODS BY PASSENGER TRAIN. 


To THE Ерітов ог ENGINEERING. 


Бік,--Тһе desire expressed by railway companies 
to the Commission now sitting to extend their facilities 
for the convenience of the trading community, prompts 
us to call attention to а useful privilege which formerly 
existed but has now been withdrawn. 

At one time, railway companies accepted traffic by 
passenger train, carriage forward, but to-day all pas- 
senger-carriage charges must be paid by the sender, Тће 
sender is, therefore, compelled to estimate the cost of 
passenger carriage, and as it is not always possible to 
estimate it accurately, discrepancies occur. Railway 
companies' accounts are not rendered, as a general rule, 
until a week or so after the despatch of the goods, and 
if it is found that the carriage charges have been under- 
estimated, the customer is annoyed by receiving а 
request for payment of the balance of carriage. If, оп 
the other hand, the customer discovers that the carriage 
has been over-estimated by the sender, he naturally 
feels that he has not been treated fairly. All this causes 
considerable friction, which would be eliminated if 
railway companies would revert to the old method of 
collecting passenger-carriage charges on delivery, in 
the same way as they now collect carriage charges 
from consignees in respect of traffic sent by goods train. 

Yours faithfully, 
BaRIMAR, LIMITED, 
а. Е. Екозт, 
Deputy Manager. 
14-18, Lamb's Conduit-street, Theobald's-road, 
London, W.C.1. 
May 19, 1928. 


WIRE ROPES FOR MINES. 


To THE EDITOR oF ENGINEERING. 


SrR,—Mining and mechanical engineers throughout 
the world are, no doubt, following with interest the 
activities of the Safety іп Mines Research Board. 
Appointed by the Government to undertake extensive 
investigations in all matters affecting safety in mining, 
this body has now published the report of its Wire 
Ropes Research Committee, composed of six eminent 
men of considerable scientific and mining experience, 
aided by a full-time staff. Хо one studying the report 
can fail to be impressed by the complexity of the 
problems of modern rope-making ; the multitudinous 
phases of the different operations from the conversion 
of iron ore into pig-iron, thence into steel, wire and 
rope; the interdependence of the different steps, 
and the danger of not being able to detect bad work- 
manship or inferior quality until later stages, and in 
many instances until the rope is actually at work, under 
conditions in which а manifestation of poor quality 
might be accompanied by a serious accident. As the 
Safety іп Mines Research Board Paper No. 41 com- 
ments (раде 34) :— 

У. . . . . Bt any stage slight departure from 
the best practice may produce defective charac- 
teristics which lead to failure either at some later 
stage in the process or after the wire has gone into 
service. £5 

Such & grave warning will surely have some effect 
upon responsible buyers of ropes in their attitude 
towards the rope trade. Present prices are tending 
towards a level where it is impossible for any maker 
to give of his best. Тһе lowest price is becoming the 
only factor that counts, and first-class makers, without 
being relieved in any way of their immense responsi- 
bilities to the men whose lives depend upon the relia- 
bility of their ropes, are being pitted against each 
other on price, and ruthlessly forced down to figures 
which no honest costing can justify, and for which 
there is no excuse. я 


Wire-rope makers have for some time viewed with 


alarm the position which has arisen, and it is in order 


to safeguard the interests of users as well as of makers, 
that а Federation of the Wire Rope Manufacturers of 
Great Britain has recently been formed. А full 


statement. of its objects will be issued shortly, but in 


the meantime it should be known that the great 


endeavour of the Federation will be to ensure that the 
highest standards of quality and reliability of product. 
for which the leading British rope-makers have been 
justly renowned, shall not continue to be placed in 


jeopardy. 


Yours faithfully, 
Epwin J. Wotton Buckfrrr, 


Secretary, THE FEDERATION OF WIRE КОРЕ 
MANUFACTURERS OF GREAT BRITAIN. 


Bank Buildings, 16а, St. James’s-street, London, S.W.1. 
May, 1928. 
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ROLLING-STOCK OVERHAUL WORKS 


OF THE LONDON UNDERGROUND 
RAILWAYS. 


To maintain the passenger services of the London 
Underground Railway system, comprising the Metro- 
politan-District, Piccadilly, Bakerloo, Central London, 


and Hampstead and City lines, over 2,000 vehicles are 
at present required, and the car mileage covered 
annually by these vehicles is nearly 95,000,000. "To 


all familiar with the arduous character of the service 
it will be obvious that an extensive organisation 18 
necessary to maintain this rolling stock in the efficient 
condition that. is essential for safety and freedom from 
breakdown, and to enable any repairs required to be 
done with the least possible delay so that the propor- 
tion of the total «tock out of service at any time shall 
be small Actually, on the five lines mentioned, 
there are а total of 905 motor cars, 346 control trailer 
cars, and 839 ordinary trailer cars, and experience 
has shown that the average service mileage allowable 
between overhaul periods is 60,000 for motor cars and 
75,000 for trailer cars. Thus, 631 motor cars and 772 
trailer cars require to be overhauled annually. This 
work was formerly carried out in depots attached to 
each railway, but, as the number of cars in use in- 


creased, the depots became fully occupied with service 


repairs, inspection, cleaning, &c., and it was therefore 
decided to erect and equip a central overhaul shop 
in which all the periodic overhaul work could be 
concentrated. 

For this purpose, а site of some 30 acres, located 
near the line between Chiswick Park and Acton Town 
stations, was acquired, shops were constructed and 
equipped, and the works were brought into use in 
December, 1922. А full account of these works and 
their equipment will be found on pages 195 and 229 
of our 117th volume. In 1925, however, it was found 
necessary to extend the works in order to allow for 
the complete overhaul there of the rolling-stock of the 
whole system. At present it is necessary to overhaul 
30 cars per week, but the works have been laid out 
so as to be capable of dealing with 40 cars per week 
to allow for future developments. Advantage waa 
taken of the extension to reorganise the whole works, 
in order to introduce a more complete svstem of pro- 
gression through the shops than was originally em- 
ployed, although much of the existing plant was, of 
course, retained. ‘The new system provides for the 
dismantling and reassembling of car-body equipment 
and bogies, car painting, and а considerable amount 
of repair work, which i8 carried out with the work in 
continuous movement. Electrically-operated con- 
veyors, designed and constructed at the works, are 
installed in the truck and body shops, while in the 
paint shops, апа other places where no dismantling 
is involved, endless chains are used for haulage pur- 
poses; in general, the movement is continuous. In 
the truck shop, the work is dismantled on one conveyor 
running the whole length of the shop on one side, and 
reassembled on another conveyor on the other side, 
the various sections dealing with the overhaul of unit 
parts being located at right angles to, and between, the 
main conveyors. In the sections, the parts аге 
generally handled on material conveyors synchronising 
with the main сопуеуога. 

The works, as now arranged, comprise five main 
shops known, respectively, as the lifting shop, truck 
shop, body shop, paint shop and woodworking shop, 
and the main building, in which the truck, body and 
paint shops are accommodated, measures 400 ft. by 
375 ft. The lifting shop and woodworking shops are 
separate buildings on the northern and western sides, 
respectively, of the main building, at the ends of 
which traversers are installed in pits to enable rolling- 
Stock to be moved from one shop to any other. The 
cars for overhaul and repair are brought to within а 
few feet of the lifting shop under their own power, and 
are then drawn by а haulage chain under а 30-ton 
duplex overhead travelling crane, which lifts them 


and of all 'bus lines on motor cars. А test pressure of 
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from the bogies. The latter are run off to the truck 
shop, where they are dealt with as will be described 
later. The body is lowered by the crane on to a pair 
of accommodation bogies, on which it remains during 
its passage through the shops. These accommodation 
bogies are stored on tracks outside the lifting shop, a 
special crane being provided for handling them. The 
movable seats from the body are first removed and 
dumped in a cleaning and repairing area reserved for 
them, this area being located between the dismantling 
and assembling tracks, so that the minimum of handling 
is needed. The seats are first treated in a beating 
machine, in which they are subjected to the action of 
a large number of leather thongs attached to rotating 
shafts, and they are then vacuum cleaned and subse- 
quently dry cleaned by hand with reservoir brushes 
containing a non-inflammable cleaning fluid. Any 
seats needing repairs are delivered to the upholsterers' 
shop, which is equipped with a teasing machine for 
horse hair, and has gravity-roller conveyors on each 
side on which the seats are moved from place to place. 
In general, we understand, the use of horse hair for 
upholstery is being abandoned in favour of steel springs. 

The body, on the accommodation bogies, is first 
taken to the blowing-out enclosure, shown in Fig. 1, 
where dust and dirt are removed from the electrical 
equipment and underframe. Іп this enclosure, which 
adjoins the lifting area, the dirt is disturbed by com- 
pressed-air jets applied from behind the screens 
shown, the dust-laden air being withdrawn by means 
of induced-draught fans through openings provided 
between the track rails. Тһе fans are mounted on the 
flat roof of the enclosure, and a cyclone dust separator 
is used in conjunction with these. In dealing with the 
tube-railway motor cars, in which the equipment is 
enclosed in a cab, adjustable cowls slung from the roof, 
and clearly visible in the illustration, are used to carry 
away the dust. From the blow-out enclosure, the 
body is delivered by a haulage chain on to the traverser 
and taken by this into the body shop, a view of the 
interior of which is reproduced in Fig. 2. Тһе first 
operation in the body shop is the testing of the insula- 
tion of all lighting and heating circuits of trailing cars 


1,250 volts, applied for one minute, is used for local 
circuits, and of 2,500 volts for the 'buslines. Тһе body 
is then moved along on the dismantling track, which 
is of the chain-haulage type, and is shown on the right 
of Fig. 2, all the equipment, including the compressors 
and brake gear, and the pneumatic cylinders for operat- 
ing the doors, being removed and tested and repaired in 
the space between the dismantling track and the assem- 
bling conveyor on the opposite side of the shop, 1.6., on 
the left of Fig. 2. The assembling conveyor, which moves 
at 10 in. per minute, is provided with а moving floor 
between the rails, arrangements being made for small 
wheeled platforms to be dowelled on, on either side, 
so that men and their tools can travel along at the 
same speed as that at which the car is moving. Smiths’ 
areas are provided in the body shop for dealing with 
draw gear and other work, and there is also a washing 
plant for small parts. From the washing machine, the 
parts are placed on a slat conveyor which travels 
along by the ends of the work benches, the parts being 
removed by an operator as they arrive at the appro- 
priate bench. At the opposite ends of the benches, 
close to the assembling conveyor, storage racks are 
provided, and from these the parts are drawn as required 
for assembly. 

All the parts removed have been replaced by the 
time that the body reaches the end of the assembly- 
conveyor track, and the body is then taken by the 
traverser to the paint shop in which three haulage- 
chain tracks are provided. Two of these tracks are 
moving continuously at a speed of 3 in. per minute, 
which is sufficient to move а body from one end of the 
shop to the other in three working days. Тһе third 
track is used for special work, requiring a longer period, 
the bodies on this track being moved at intervals by 
the haulage chain according to requirements. Тһе 
body is washed by hand and by water jets, supplied by 
a pump, before painting, the latter process generally 
involving only touching up and varnishing, which can 
be finished during the three ди m the Бат is 
traveling through the shop. en complete re- 
painting i aquired: the body is placed on the third 
track and moved intermittently as already mentioned. 
From the paint shop, the bodies, still mounted on the 
accommodation bogies, are taken by the traverser 
back to the lifting shop, where they are placed on the 
service bogies that have passed through the truck 
shop, the accommodation bogies being run out on to 
the special track provided for them. The seats are 
then replaced and the cars returned into service after 
inspection and testing. It may here be mentioned 
that any special repairs, which do not involve a com- 
plete overhaul, such as the replacement of a damaged 
motor or a broken gear, are carried out in the lifting 
shop, where the car remains until the work has been 
completed. Any bodies requiring heavy structural 
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Fic. 2. SovTH END ок Bopy SHOP. 


repairs are dealt with in the woodworking shop, and а 
relief shop, capable of accommodating two cars, is 
provided for any other heavy repairs, which, if carried 
out in the ordinary way, would interfere with the 
progressive system. ЖЕ 
Technically, the most interesting feature of Ше 
works is the truck shop, but the space at our disposal, 
on this occasion, will not permit us to describe this 
in detail, particularly as much of the equipment in along the 
it was dealt with in the previous article, above referred | the shop. Тһе wheels and axles are run hub the 
to. The trucks from the lifting shop are drawn along | track to a magnetic testing machine, in W tic field 
by а haulage chain on to a moving track conveyor, | axle is examined for cracks. A powerful magne mixture 
on which they are dismantled. Тһе conveyor, which |is applied to the axle, and, while this 18 ОП, gne 58 
is shown in Fig. 3, is formed of a series of plates on | of fine iron filings in kerosene 18 poured ма be 
which the wheels rest without rotating, the Боде | Апу transverse crack is at once rendered ver ie 
being drawn along in this way at a speed of 7 in. per | the fact that the filings collect in a little mat pate 155 
minute. The first operation is the removal of the] crack. After this treatment, the wheels and 83 


motors, which are lifted by the 3-ton overhead ша 
shown in the illustration. The brake rigging 15 aie 
removed in various stages, followed by the suspens 
gear, springs, axle boxes and truck frame, leaving и 
wheels and axles alone at the end of the oma * 
The small parts are passed in a transverse direction 
to washing machines, and, after the necessary ind 
tion and repairs have been carried out, are дец де 5 
to the assembling conveyor on the opposite 51 
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moved laterally by ап electric transporter, and delivered 
into the wheel and tyre area for the necessary treat- 
ment. This area is equipped with wheel and tyre- 
boring mills, tyre-heating furnaces of the induction 
type, wheel lathes, & 300-ton wheel press and other 
tools, several of which have been designed or made at 
the works and include many interesting design features. 
Each wheel lathe is provided with an electric hoist on 
an overhead runway, and the wheels are deliveied by 
the transporter previously mentioned on to a track 
running to the machine and, after turning, are lifted 
by the hoist and returned to the transporter by the 
runway. The transporter then delivers them on to the 
assembling conveyor. | 

Тһе washing machines, through which the dismantled 
parts are passed, as previously mentioned, consist of 
galvanised-steel casings, 15 ft. long, one of which is 
visible in Fig. 3. Тһе parts are raised from the floor 
level by an inclined slat conveyor, at the top of which 
is а section which can be swung round by hand through 
an angle of 90 deg. From this they are pushed on toan 
open-slat conveyor in the casing of the washing machine, 
and boiling soda solution, circulated by a 5-іп. centri- 
fugal pump, is delivered on to them in all directions 
through jets. After passing through the washer, the 
parts travel across the shop on a slat conveyor, from 
which they are removed according to the work required, 
and, after any necessary repairs have been carried 
out, they are dumped on the floor near the assembling 
conveyor. Тће truck frames are first brushed and 
scraped by hand, and then lifted on to а special trans- 
verse conveyor shown in Fig. 5. The frames on this 
conveyor are each supported on a pair of wheeled 
trestles, one of which can be distinguished in the 
illustration, апа the necessary repairs are carried out 
as the frames travel along continuously at & speed of 
10 in. per minute. At the delivery end of the conveyor, 
which is that shown in Fig. 5, the frames are lifted off 
by а crane and placed on the wheels, which һауе been 
delivered on to the assembling conveyor by the trans- 
porter, as already mentioned. Fig. 4 shows this 
operation in progress. Тһе work of assembling is, 
of course, continued as the truck travels along on the 
assembling conveyor, and is completed by the time it 
reaches the end of the shop. 

The other main sections of the truck shop are the 
smithy and the motor and armature sections, the latter 
being located near the end at which the trucks enter 
and leave. In dismantling the motor, after lifting it 
off the truck as already mentioned, the armature is 
first taken out of the casing and the latter is placed 
on the floor under а cleaning machine, in which ап 
annular perforated tube, supplied with compressed 
air, is run up and down inside the casing to blow out 
the dust and dirt which have collected there in service. 
The dust is drawn out by а fan through а pit in the 
floor and collected in а settler outside the shop. АШ 
field windings are taken out and tested, and rewound 
if necessary, and the interiors of the casings are painted. 
A special machine, designed at the Acton Works, is 
provided for boring out the armature-shaft bearings 
in position in the frame heads, the machine being 
arranged so as to ensure correct alignment of the suspen- 
sion and armature bearings. For handling the arma- 
tures, an electrically-operated transporter is used, by 
which an armature can be picked up from, and deposited 
on, either side of а, track running transversely through 
the shop. 'The armatures are first passed through а 
compressed-air blowing-out machine for removing the 
dust. Тһеу are examined for defects, and, if necessary, 
the windings are stripped off; the foreman of the 
area, under the supervision of technical assistants, 
decides what repairs are necessary. In the next 
operation, the commutator is drawn off in а press 
provided for the purpose, and the shaft is pressed out 
of the core. Тһе connecting slots in the lugs of the 
commutator segments are cleaned out, and any neces- 
sary repairs to the commutator are carried out. A 
new shaft can be turned, if required, and the core is 
then taken down and rebuilt on the new shaft using 
the same plates. Тһе slots are straightened by a 
former оп а press and the slots are filed out. After 
the core has been blown out, to remove filings, and 
painted, the commutator is replaced on the shaft, 
the core is insulated and the armature rewound. If 
necessary an entirely new commutator can be built 
up from purchased segments. After the winding is 
completed, core bands are fitted in a banding lathe, 
the end connections are soldered, the soldered joints 
&re cleaned and tested, and the armature is dried 
and impregnated. 

Three electrically-heated drying ovens are provided, 
each capable of drying seven armatures mounted 
on а stand. The armatures are dried for twelve 
hours before impregnating and for six hours after 
impregnating with ''Meggerlac." While still hot, 
they are end banded, and, after another baking for 
twelve hours, are given a final brush coat of Megger- 
lac. The commutator is then turned and slotted, 
and oil-thrower rings are shrunk on to the shaft. 
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This completes Ше operations and the finished 
armatures are delivered to the assembly section when 
they аге replaced in the casings. Тһе operations on 
the latter include cleaning and painting, as already 
mentioned, repairs to suspension boxes and bolts, 
rough turning the bearings after metalling, fitting 
the bearings in the frame heads, and mounting the 
latter in the casing. When in position, the bearings 
are bored out on the special machine above referred 
to. After replacing the armature, the pinion and 
suspension bearings are fitted, the armature bearings 
are re-packed with wool, and the completed motor is 
mounted in the truck on the assembling conveyor. 

In concluding our account of the works, we should 
mention that there is а machine shop at the southern 
end of the truck shop, in which parts are manufactured 
in batches to replenish the stores, from which new 
parts are drawn to replace those which are too much 
worn or damaged for repair under the progressive 
system. The stores are located centrally in the main 
building between the truck shop and the body shop, 
and adjoining them is а tool room and millwrights' 
department in which all the tools, including апу 
special machine tools, are made and repaired. Steel 
tyres, and certain heavy materials, are stored in con- 
crete dumps outside the shops, these dumps, and the 
wheel park and scrap dumps, being served by а 3-ton 
electric gantry crane provided with a lifting magnet. 
At present, 845 men and 35 women are employed 
at the works, the latter being engaged in the manu- 
facture of armature coils and the re-winding of small 
coils, &c. 

It will be understood that in the limited space at our 
disposal it has been necessary to omit reference to 
many interesting and important operations апа items 
of equipment, and to deal very briefly with others. 
Enough will, however, have been said to indicate 
the character of the work done and the methods 
employed in carrying it out, for which Mr. W. A. 
Agnew, the Chief Mechanical Engineer of the Under- 
ground Electric Railways, was responsible. 


LABOUR NOTES. 


As insufficient majorities of employers in both 
sections of the trade have voted in favour of tendering 
notices to the men of а reduction of wages, the imme- 
diate danger of а stoppage in the Lancashire cotton 
industry has been averted. At а meeting in Manchester 
on Tuesday, of the General Committee of the Federation 
of Master Cotton Spinners’ Associations, it was stated 
that on the issue :—Are you willing to have the ques- 
tion of a reduction of wages dealt with by the Federa- 
tion Committee, and, if necessary, to close your mills 
to enforce the demand ?—the ballot showed the 
following figures:—American spinning section: Іп 
favour of the recommendation of a reduction of wages, 
66-68 per cent.; against, 24-10 per cent.; no reply, 
9-22 per cent. Egyptian spinning section : In favour 
28-39 per cent. against, 64-50 per cent.; no reply, 
7.11 per cent. In view of these figures the committee 
decided to take no further action in the matter at 
present. At a meeting of the Cotton Spinners' and 
Manufacturers' Association, it was reported that the 
replies from the local associations showed that the 
necessary percentage of 80 per cent. in favour of giving 
notice for the reduction of wages had not been obtained. 


Тһе difference between the employers and operatives 
in the textile finishing trades has taken a less hopeful 
turn. In a letter sent to the trade unions, the previous 
week, the Allied Association of Bleachers, Dyers, 
Printers and Finishers had intimated that after again 
consulting their members on the subject, they had no 
objection to the establishment of any practicable 
method of piecework or other agreed system of pay- 
ment by results in any section of the allied trades. 
In these circumstances, it was added, there was no 
reason why progress along these lines should be de- 
layed. “ You will appeciate," the employers' letter 
went on to say, that the establishment of piecework 
on anything like the scale contemplated will not only 
require considerable time, but will involve many 
difficulties in certain sections in particular, and in the 
opinion of my committee, therefore, it will be to the 
mutual advantage of the employers and employees 
eoncerned that, where definite arrangements do not 
alreadv exist, some memorandum or agreement be 
prepared detailing the procedure which should govern 
the arrangements in the various sections for the institu- 
tion of piecework and the establishment of rates. "This 
my committee are willing to go into and discuss with 
you without delay." 


On other points—notably the wages of time- 
workers and the remuneration of juveniles—the parties 
still differed, but in view of the concession regarding 
piecework, а joint conference was arranged. This 
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At а meeting in London last week, Ше Executive 
Committee of the Miners' Federation of Great Britain 
decided to support the policy of the General Council of 
the Trades Union Congress in conducting joint con. 
ferences with Sir Alfred Mond's group of employers, 
and to instruct its representatives on the General Council 
to co-operate in the work. These representatives are 
Mr. T. Richards, the vice-president of the Federation, 
and Mr. A. J. Cook, the secretary. Mr. Cook has been 
strongly opposed to the consultations since they began. 
and in a pamphlet entitled Тһе Mond Moonshine ; 
My Case Against the Peace Surrender," he has given 
expression to his views. Тће General Council took 
exception to the pamphlet, which was, they declared, 
full of inaccuracies, misrepresentations, and delibe- 
rate falsehoods." They drew the attention of the 
Federation to it, and asked for a clear statement as to 
whether or not the Executive Committee supported 


took place on Tuesday, in Manchester, but, after dis- 
cussion, there was failure to agree. The final demand 
of the employers was as follows :—(1) The withdrawal 
of the letter of May 3 (threatening a strike to secure 
piece-work). (2) The appointment of a joint com- 
mittee to draft appropriate arrangements for the 
introduction of piece-work. (3) The appointment of 
a joint negotiating committee to deal with (a) the claim 
of the unions for an immediate advance to time- 
workers; (b) the question of the remuneration of 
juveniles; on the understanding that if they fail 
to settle the matters in dispute they shall be referred 
to arbitration. These proposals were rejected by the 
unions, and the employers intimated that they would 
not accept as valid the notices to cease work served 
on individual firms. A lock-out is now a possibility of 
the situation. 


At Southport, on Wednesday, the National Com- 
mittee of the Amalgamated Engineering Union adopted 
a resolution to the effect that as 75 per cent. of the 
membership was working on systems of payments by 
results, the union should “~ recognise " the practice 
and endeavour to negotiate а national agreement on 
it. 


According to The Ministry of Labour Gazette, 
employment during April was subject to considerable 
fluctuation, particularly after the Easter holiday 
and towards the end of the month. At the end of 
April it was not quite so good on the whole as at the 
end of March. The seasonal improvement in the build- 
ing trade, in public works contracting, and in the brick 
and tile and tailoring industries continued ; and there 
was also some improvement in the tinplate industry, 
in railway carriage and wagon building, in paper 
manufacture and in the food and drink industries. 
There was, however, a decline in coal mining, in ship- 
building and ship repairing, in the iron and steel and 
glass industries, in boot and shoe manufacture, and 
in most of the textile industries, as well as in the 
canal, river, dock and harbour service. 


Among the workpeople (aged 16-64 inclusive, and 
numbering approximately 11,800,000) insured against 
unemployment under the Unemployment Insurance 
Acts in Great Britain and Northern Ireland, the 
percentage unemployed (including those temporarily 
stopped as well as those wholly unemployed) in all 
industries taken together was 9-6 at April 23 1928, 
as compared with 9-6 at March 26, 1928 and 9-4 at 
April 25, 1927. The percentage wholly unemployed 
was 7:6 at April 23, 1928, as compared with 7:7 at 
March 26, 1928; while the percentage temporarily 
stopped was 2:0, ая compared with 1.9. 


During the first four months of 1928 the changes 
reported to the Ministry of Labour in the industries 
for which statistics have been compiled have resulted 
іп net increases of 10,3501. in the weekly full-time 
wages of 105,000 workpeople, and in net reductions of 
115,100}. in those of 1,114,500 workpeople. Of the 
total reduction just over one-half was accounted for 
by the coal-mining industry. Іп the corresponding 
period of 1927 there were net increases of over 33,5001. 
in the weekly full-time wages of 517,000 workpeople, 
and net reductions of 99,8001. in those of 685,000 


workpeople. 


The number of trade disputes involving stoppages of 
work, reported to the Ministry of Labour as beginning 
in April, was 16. In addition, 24 disputes which began 
before April were still in progress at the beginning of 
the month. The number of workpeople involved in 
АП disputes in April (including workpeople thrown out 
of work at the establishments where the disputes 
occurred, but not themselves parties to the disputes) 
was about 2,900, and the aggregate duration of all 
disputes during April was about 30,000 working days. 
These figures compare with totals of 38,000 workpeople 
involved and 168,000 working days lost in the previous 
month, and with 10,200 workpeople involved and 
79,000 days lost in April, 1927. Тһе aggregate duration 
of all disputes in progress in the first four months of 
1928 was &bout 360,000 working days, and the total 
number of workpeople involved in these disputes was 
about 63,000. Тһе figures for the corresponding 
period of 1927 were 520,000 days and 34,000 workpeople 
respectively. 


—  — 


The claim of the Trade Union side of the Admiralty 


Joint Industrial Council for ап advance of 104. 64. per 
week in the wages of adult employees of the Yard 
Craft Service in the royal dockyards and Admiralty 


home establishments has been rejected by the Indus- 
trial Court. The men affected included masters, 


coaling masters, mates, engineers, stokers, wireless 


telegraph operators, seamen, and harbourmen. 


Mr. Cook's action in writing it. Last week's decision 
was the Executive Committee's answer to the General 
Council; they accept no responsibility for the 
pamphlet. 


The Executive Committee also made it plain that 


they do not support the activities of the National 
Minority Movement. At last week’s meeting, a 
deputation was received from the Scottish Mine 
Workers’ Union whose organisation is in places,, being 
seriously imperilled by the propaganda of this particu- 
lar auxiliary of the Communist Movement. The posi- 
tion in Scotland, especially in Lanarkshire, was fully 
explained, and after some discussion, the deputation 
was informed that the Executive Committee would do 
everything possible to assist them in their difficulties. 


The annual report of the Amalgamated Society, of 


Woodworkers states that at the end of 1927 the cash 
balance showed an increase of 62,4631. over Ше pre- 
vious year, while the net increase in membership 
totalled 1,562. The total income from members was 
350,3991., a substantial increase over the amount for 
the previous year. The expenditure for the year was 
300,5331.—a decrease of 88,900]. There was ап in- 
creased expenditure on sickness, superannuation and 
funeral benefits. Unemployment cost the society 


66,3271.—more than twice as much as in 1925, but 
nearly 10,0001. less than in 1926, the year of the national 
strike. | 


The weekly official organ of the International Labour 
Office states that a survey by the Chamber of Commerce 
of the United States indicates that the practice of 
providing special courses of training for foremen 18 
growing rapidly. The report shows that 933 courses 
(conferences, lecture-meetings, &c.) were offered in 1927 
in 590 separate plants or organisations, as compared 
with 324 courses in 1926, and 105 in 1925. Courses of 


instruction are of all kinds, and for all industries, and are 


conducted by State vocational education departments, 
by the extension divisions of various State universities, 
by city school systems, by chambers of commerce, by 
manufacturer's associations, by the Y.M.C.A., and by 
individual companies. А number аге subsidised from 
Federal vocational education funds, and for these 


no fees are charged. The usual arrangement (obtaining 


in 50 per cent. of the cases analysed) is to hold the 
meetings weekly. 


There is a definite tendency, adds the report, to place 
foremanship training on an organised and permanent 
basis. Better and more leaders are being trained for 
the work, and manufacturers’ associations, trade associà- 
tions, chambers of commerce and other institutions 
are coming more and more to the assistance of 
individual company. Іп answer to the question, 2% 
foremanship training of value? the statement is m : 
that probably the most conservative, yet most пш 
answer is that the companies which have been a 
longest—5 to 8 years—are continuing, and in many 
instances, enlarging their programmes. 


The Industrial Court has issued an award in E 
reference submitted to it affecting the wages of : с 
staff employed іп railway electricity genera у: 
stations and sub-stations and on the high-tensi 
cables between them. Тһе Electrical Trades е 
and the National Union of Railwaymen had ee 
that an increase of 4d. per hour should he grant "ne 
as from January ] last. above the rates payable un E 
previous awards and the sliding-scale и Dog ы 
The decision of the Court was against the claim. Е 
unions had also asked for the stabilisation of iain 
for 1928, and the consequent suspension of the S | T 
scale agreement. Оп this the Court awarded t ж 
reduction of 3d. an hour which took effect a8 11 
April 1 should cease to operate from the кү fall 
of last week, and that any changes that migh tu 
due from July 1 to October 1 should be given e 
to only after negotiation between the parties. 


— — 
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AUTOMATIC ELECTRIC SUBSTATIONS AT BRIGHTON. 


MR. JOHN CHRISTIE, M. I. E. E., BOROUGH ELECTRICAL ENGINEER. 
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Low Tension BOARD at КЕМР Town SUBSTATION. 


AUTOMATIC ELECTRIC SUB- 
STATIONS AT BRIGHTON. 


Іт would appear from recent statements that elec- 
tricity supply engineers are beginning to realise that 
the rapid development of the domestic load will mean 
that considerable work will have to be done on their 
distribution networks. Not only may a wholesale 
inerease in the size of the mains be necessary, if 
apparatus continues to be added at the present rate, 
but more substations may have to be provided, both 
to relieve the low-tension system and to counteract 
the voltage drop. These problems are common to 
both alternating-current and direct-current distribu- 
tion, but are much more difficult to solve in the 
latter case, since the use of `“ house-to-house ” trans- 
formers is difficult, and, where rotary plant is 
employed such factors as the land required for the 
substations and the attendance have also to be taken 
into consideration. There are, however, several 
| possible solutions. One ін to change the direct-current 
system over wholesale to alternating-current supply. 
| This measure is, however, often not feasible for economic 
reasons. Another is to use rectifiers—a procedure 
which, for some reason or other, is not popular in this 
country; while a third is to employ the conventional 
rotating converting plant, but to control it automati- 
cally, so that constant attendance is unnecessary. 

This last solution has already been adopted in many 

towns, one of the latest of which is Brighton. Неге 
conditions made it impossible to convert the direct- 
current system to alternating current, except on 
the outer fringes, while at the same time the load 
on the existing direct-current mains was growing. 
It was therefore decided, besides increasing the capacity 
of the North Road substation in the centre of the 
town and laying more feeders, to install a chain of 
new substations in the outer zones of the existing 
direct-current network. This scheme was particularly 
attractive, because it enabled the capacity of the feeders 
already laid to be quadrupled for the same voltage 
drop, though in the ordinary course of events this would 
have been set off by the increased cost of operation. 
After careful investigation by Mr. John Christie, the 
Borough Electrical Engineer and Manager, it was 
found, however, that this latter drawback could be 
overcome by the use of automatic substations, and 
it was decided therefore to meet immediate require- 
| ments by erecting three such substations at Preston 
Park, Lewes Road, and Kemp Town respectively. 
| The first two of these substations each contain 2,000 
kw. of plant, while the third contains 1,000 kw. "They 
are equipped with Peebles-La Cour motor-converters, 
manufactured by Messrs. Bruce, Peebles and Com- 
pany, Limited, of Edinburgh, the automatic control 
system being that devised by Messrs. A. Reyrolle and 
Company, Limited, of Hebburn-on-Tyne who also 
supplied the switchgear. 

| The control system used has already been fully de- 
scribed in ENGINEERING,* but it may be recalled that 
| when originally introduced it provided mainly for the 
| automatic starting of the plant, either by means of a 
reduction in voltage on the direct-current side, by а 
predetermined demand for current on that side, or 
by а switch set to operate at a given time. Certain 
operating safeguards were also provided. For instance, 
as it is important that a station should not be started 
for every momentary drop of voltage, the action of the 
starting relay was retarded, so that the condition of 
low voltage had to persist for а definite time before 
| the plant began to run up. At the end of that time 
the starting-up device continued to run long enough to 
allow the plant three attempts to get on load, unless 
it was previously re-set by the functioning of some other 
| apparatus. 

If at the end of a suitable time the plant had not 
got on load the master-control circuit was automatically 
opened, the plant was shut down and the devices used 
for running up were de-energised. "The master-control 
| circuit was then re-closed and the operations neces- 

sary to put the machine on load repeated. If this 
second attempt failed, the machine was again shut 
down and the above cycle of operations repeated for a 
third time. If this attempt was also unsuccessful 
the machine was finally shut down and locked out and 
an alarm given. These features are still retained, and 
it may be mentioned that the conditions, which bring 
‚ about this state of things, are an overload on the 
alternating current feeder, excessive bearing or winding 
temperatures and abnormal speed. In’ the case of ап 
electrical fault the plant is locked out, until it is delib- 
erately again put into commission, though it will 
automatically become available for duty when the 
temperature of an over-heated part has become 
reduced below the danger limit. The machine is also 
shut down, if the direct-current load falls below a pre- 
determined amount for a certain time or when an 
overload occurs on that side. 
All these operations are effected through the medium 


See vol. схуш, ENGINEERING, page 323, (1924). 
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of а multiple time-delay device and а series of relays, 
the ordered functioning of which was fully dealt 
with in our previous article. There is a separate set 
of these relays and devices for each machine. "These 
are clearly visible at the extreme right and left of 
Fig. 1, which illustrates the low-tension board at 
Kemp Town substation, where two 500 kw. motor- 
converters are installed. These sets run at 750 r. p. m. 
Switches are provided, so that a visiting inspector may 
introduce either semi-automatic operation, and thus 
assure himself that the automatic equipment is working 
properly, or manual operation, so that the machines 
can be tested in case of need. Тһе change-over from 
one system of working to the other can be made at 
апу time during the sequence of operations. This 
applies both when starting up and when shutting down. 

hough fully automatic control, such as has been 
described above, fulfils most conditions, especially 
on traction systems, it has long been recognised that 
some supervision is often desirable, and provision for 
this to introduced was made when the Peebles- 
Reyrolle equipment was first devised. The result 
is that 17 running pilot wires from the substations 
to special control panels at some central point it is 
possible for one attendant to shut down or start up 
any particular machine in any substation, to read the 
load on that machine at any time, to adjust the supply 
pressure and to prevent automatic paralleling. It is 
this supervisory, ог as the makers prefer to call it, 
centrevisory, system which has n installed at 
Brighton, the distance control of the three automatic 
substations being concentrated at the North Road 
substation. Тһе pedestals used for this purpose are 
clearly visible in Fig. 2. There is one for each 
machine and, as will be seen, those applying to the 
machines in the various substations are arranged in 
groups. 

These pedestals each carry 12 push buttons, which 
are mechanically interlocked to ensure correct sequence, 
and as they have to be deliberately turned before they 
аге depressed, inadvertent operation is prevented. 
Pressing any particular button releases any other 
that may be depressed, while certain of the buttons 
spring back to their normal poeition when the pressure 
on them is relieved. Each pedestal is also provided 
with an ammeter and voltmeter, as well as with signal 
lamps, which indicate the correct performance of each 
operation. The buttons provided enable remote 
control to be commissioned or removed, the converter 
to be started up or shut down, the direct-current 
breaker to be шире» the preesure raised or lowered, 
the converter to locked out or prevented from 
operating in parallel, and the load at any time to be 
ascertained. Space does not allow us to describe in 
detail how these various operations are performed, 
and it must be sufficient to say that the pilot current, 
working through relays of the same general pattern 
as those used for fully automatic control, enables the 
starting and other relays to be energised and thus the 
same, series of operations as those mentioned above to 
be controlled from a distance. It may be added that 
these relays work on the constant-current principle, 
$.е., their operation does not depend on the trans- 
mission of a series of impulses as it does in automatic 
telephony and certain other supervisory systems, but 
on the continuous flow through the appropriate appa- 
ratus of a certain pilot current. 

As will be seen from Fig. 1, all the relays are enclosed 
in dust-proof metal cases with glass fronts, so that a 
full view of the operating parts and contacts is obtained. 
They are mounted on slate panels. The synchronising 
апа choke-coil contactors, which are in the main circuits, 
are oil-immersed. These contactors are provided with 
operating handles, as are all the portions of the equip- 
ment that would be operated manually under ordinary 
non-automatic conditions. Synchronising is effected 
by the Bruce Peebles patented method, and the starting 
resistances and choke coils for this purpose are accom- 
modated in a basement below the machine-room floor. 
The motor-converters (Fig. 3) are supplied direct 
with three-phase current at 8,000 volts and 50 cycles, 
and deliver direct current on the three-wire system at 
490/245 volts. They аге of the standard Peebles- 
La Cour type. 

As will be clear from the illustrations, the sub- 
stations are roomy and well lighted, and the basement 
arrangements are such that it has been possible to 
carry out the cable work very neatly. A novel feature 
is the use of standards for carrying the lighting fittings. 
This has the advantage that free head room for the 
crane is provided, though it has the disadvantage that 
the standards have to be moved when the plant is 
dismantled. This operation is, however, facilitated by 
supplying the circuit from a ceiling rose fixed on the 
ceiling of the basement, from which a short, easily 
detachable, tail is led out to the fitting itself. The lay- 
out of all three substations is similar, the high-tension 


ironclad switch-gear being erected at one end with the 
direct-current switchboard and automatic control panels 


at right angles down one side. Тһе whole of the main 


switch-gear and automatic. control equipment is of 
Messrs, Reyrolle’s manufacture, the converter circuit- 
breakers being operated by three-phase motors through 
potential transformers. 

These stations, which were formally opened by the 
Mayoress of Brighton (Mrs. Kingston) on Wednesday, 
May 16, have been actually in operation for some time 
i a winter they carried а substantial portion of 
the load. 


THE ELECTRIFICATION OF THE 
PIETERMARITZBURG - GLENCOE 
SECTION OF THE SOUTH AFRICAN 
RAILWAYS.* 


Ву F. Гурлы.. 


TRE section of the South African Railway system 
which the Railways and Harbours Administration 
decided, in 1921, to electrify lies between Glencoe 
in the north of Natal, and Pietermaritzburg in the 
south, and forms part of the main line which connects 
Durban with the Transvaal. Glencoe is approxi- 
mately the centre of the Natal coalfields, and a large 
proportion of the traffic on this line consists of coal 
consigned to Durban for bunkering апа export. 
Various reports outlining proposals for the electrifi- 
cation of one or other of the sections of the system 
had been prepared from 1903 onwards, but it was 
not until 1921 that it was decided to proceed imme- 
diately with the electrification of the section between 
Pietermaritzburg and Glencoe, the scheme чеше 
designed оп the basis that 30,000 tons per day woul 
have to be dealt with in the coastwise direction. This 
at the time seemed rather а bold decision, but the 
traffic has since increased rapidly, and on August 16 
of last year the gross tonnage hauled from Glencoe 
towards Pietermaritzburg was 34,000 tons, inclusive 
of about 1,200 tons of passenger trains. The electric 
working of this record traffic proceeded without a 
hitch. 

A plan of the electrified section is shown in Fig. 1, 
and a gradient sheet in Fig. 2. From these two figures 
it will be seen that the line is laid out with many ећагр 
curves and steep gradients. The distance between 
Glencoe and Pietermaritzburg is 100 miles as the 
crow flies, whereas by railway it is about 171 miles. 
The sharpest curve 1s of 300-Н. radius, and there are 
very many curves of 573-ft. radius and 716-ft. radius. 
About 25 per cent. of the mileage of running tracks 
has a radius of 1,100 ft. or less. The gauge is 3 ft. 6 in. 
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Climatic conditions in this part of Natal are very 
severe, as during the summer season, from November 
to March, the temperature is high and there are 
tropical rainstorms and heavy lightning. Тһе latter 
caused some difficulties during the early days of 
electric operation. 

Choice of Electric System.— The decision to use 
the 3,000-volt direct-current system was based оп 
a number of factors, including the following :—(a) It 
was considered desirable to adopt а system of supply 
which would be suitable for general commercial and 
industrial purposes ав well as for railway require- 
ments. (0) Assuming that, for this reason, the power 
was generated as 50-frequency 3-phase current, one 
of the main advantages of the single-phase system, 
viz., the absence of substations containing rotating 
machinery, could not be realised. (c) Locomotives of 
the requisite power for the 3-ft. 6-in. gauge could be 
provided of the simplest design on the direct-current 
system, whereas it was improbable that suitable 
locomotives of the same capacity could be designed 
for single-phase working, without а number of features 
considered at that time undesirable, or without a 
considerable increase in price as compared with 
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* Paper read before the Institution of the Electrical 


those for the direct-current system. (d) All available 
estimates at that time showed that the maintenance 
cost of single-phase locomotives was substantially 
higher than that of direct-current locomotives, and 
with the very heavy traffic to be dealt with and 
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consequently the large number of locomotives те 
quired, this was a factor of considerable importance. 
(e) Experience showed that if the single-phase system 
were adopted it would be probably necessary to 
remove all the telegraph and telephone wires adjacent 
to the line and provide an insulated cable in bed 
place. (F) The nature of the traffic and the specs 
characteristic of the line emphasised the desirability 
of providing for regenerative working of the ошо. 
(7) Complications of overhead.line construction an 
the undesirable speed characteristics of uri 
locomotives weighed against the adoption of the 
3-phase system. (h) Direct current being decided 0 
a pressure of 3,000 volts was considered preferable 
to any lower pressure such as 1,500 volts, in view 
the heavy traffic to be dealt with involving tho ги 
of locomotives of 3,600 ћ.р., and the fact that the 
greater part of the line was aingle-track, with 1 0 
a return circuit of no great capacity (two 80-lb. и s 

The complete electrical system consists, there 5 
of the power station, generating 3- phase DUE. 
current at 6,600 volts, stepped up to 89,000 155 
a high-tension transmission system ; 12 substa miles 
situated at an average spacing of about 15 85 
11 of the substations being supplied at 88,000 s , 
and one at Colenso fed direct from the power st 1055 
an overhead contact line for distributing power 
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the substations at 3,000 volts (direct-current) to the 
trains, and the necessary number of electric loco- 


motives. 
Power Station.—The power station is situated at 


Colenso where the coal and water facilities are good, 
Fig.3.DIAGRAM OF MAIN CONNECTIONS ОҒ DOUBLE-UNIT SUBSTATION. 
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though, in order to secure ап adequate supply ог 
cooling water to the condensers during the dry season, 
it was considered advisable to build a small weir 
about 8 ft. 6 in. above the river bed and about 
1,860 ft. downstream from the power station, thus 
forming а reservoir of about 120,000,000 gallons, | 
which provided in effect a cooling pond of ample 
capacity during the period of minimum flow. | 

On the basis of the traffic for which provision bad 
to be made, and on a reasonable assumption as to 
the outside demand for power for general and industrial 
purposes over the areas served by the transmission 
system, it was estimated that the maximum sustained 
demand (1.6., for ha'f an hour or an hour) would be 
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Fig. 5. SINGLE-TRACK OVERHEAD-LINE CONSTRUCTION 


about 31,000 kw. In view of the uncertainty of the 


demand, owing to unavoidable irregularity in the 
working of the traffic, it was decided to make ample 


provision of generating capacity, and to instal five 
12,000-kw. turbo-alternators, of which three would 


— — — — ————— — —UC—— — c t — —— ж. o --- ж. 


---- — — 


Fi. 4. SINGLE-TRACK OVERHEAD-LINE CONSTRUCTION, 
NORMAL SPAN. 


OVERLAP SPAN. 


апу extraneous supply. Тһе load on the generators, 
therefore, includes the supply to the power station 
auxiliaries, во that the estimated sustainod maximum 
was about 33,000 kw. 'To meet this demand it was 
decided to install eight boilers, each having а normal 
capacity of 60,000 Ib. рес hour. 
he power-station building was placed as close to 
the river bank as the ground and the foundations per- 
mitted, the level of the bank at this point being about 
35 ft. above the level of the river bed. For the purpose 
of the intake for the circulating water, the river bank 
was cut back into a bay in which the screen and pump 
chamber was built. This arrangement of the circulat- 
ing water intake proved unsatisfactory in the early 
days of operation while trial running on the line 
between Ladysmith and Estcourt was in progress. 
two successive occasions the river came down in very 
heavy flood and with an enormous amount of suspended 
matter. Тһе shape of the river banks and of the 
intake bay were such that eddies were formed in the 
bay, and a large amount of silt was deposited sufficient 
to choke the intake completely. The power station 
had therefore to be shut down until a channel had been 
cut through a серо: about 25 ft. deep. То overcome, 
the liability to block the intake in this way, it was 
decided to build a new sluice gate regulator chamber, 
in the river about 5 ft. in front of the original line of 
the river bank, with six separate compartments, 
| each with its own screen and a sluice gate to control 
the level at which the water is admitted, dependi 
| upon the condition of the river bed. The ori 
40-in. diameter suction pipes were extended to connect 
the compartments of the regulator chamber with the 
pumps in the existing pump chamber, and a sixth 
pump suction pipe were installed. At the same time 
it was decided, in order to prevent any possibility of 
the silting up, to replace the original weir by а 
lower down the river which would have the same 
effect in forming a cooling pond but would provide, by 
means of sluice gates, for scouring out the bed of the 
river in times of flood and thus prevent the accumula- 
tion of silt. 

The design of the boiler eauipment is on lines gener- 
ally adopted for power stations of moderate size. 
The boilers are of the Babcock and Wilcox marine 
type suitable for a working pressure of 275 lb. per 
square inch, with superheaters, compartment stokers, 


forced- and induced-draught fans, air heaters, feed- 


water heaters and steam-driven feed pumps. Coal is 
distributed to the hoppers by belt conveyors, and the 


ashes are removed by an Usco plant. Тһе electrical 
equipment, in addition to the five turbo-alternators 


normally be working. Each set was designed to deal 
with a two-minute overload of 20,000 kw. Тһе 
turbines have tandem high-pressure and low-pressure 


already mentioned, includes five unit and four power- 
station transformers, the usual auxiliary motors, the 
main 6,600-volt switchgear of the ironclad type con- 
tained in the ground floor of the switch house, and an 
outdoor step-up substation consisting of five 13,500- 
kv.-a. transformers stepping up from 6,600 to 88,000 
volts, with the necessary high-tension switchgear 
and lightning arresters. ‘The control of the whole of 
the switchgear is centralised in the control room on the 
first floor of the switch house. 

Transmissiom Lines.—The transmission system was 
designed for a pressure of 88,000 volts. In selecting 
the transmission voltage the following considerations 
had to be taken into account. It was desired, for the 
sake of economy in first cost, to keep down the voltage, 
provided that the line was capable of transmitting 
all the power required without excessive voltage-drop 
and of forming an adequate link with a new power 
station at Durban, if later such a development should 
occur. For climatic reasons it was considered inadvis- 
able to use aluminium-steel conductors, and if the 
pressure were too high the corona loss with copper 
conductors would be a serious factor in certain parts 
where the lines run across country at an altitude of 
4,000 to 5,000 ft. Four lines radiate from the power 
station, two north towards Glencoe and two south 
towards Pietermaritzburg. Each line consists of 
three 0-125 sq. in. copper conductors supported in 
a horizontal plane on single-circuit towers. In order 
to maintain the lines as free as possible from trouble 
due to lighting storms, it was decided to separate 
the two single-circuit lines in each direction north and 
south by a distance of not less than about half a mile. 
The two lines were also kept away from the railway so 
as to avoid, as far as possible, interference with the 
open telegraph and telephone lines which run 
close alongside the track. Each of the two lines 
feeding north and south is teed off at the substations, 
thus providing a duplicate supply. Тһе selecting 
switches at the substations are interlocked, so that the 
transmission lines cannot be paralleled. The two lines 


| between Colenso and Pietermaritzburg are sectioned 


at New Leigh, so that, if desired, the east line north 

of this point can be connected to the west line south 

of this point, or vice versa. " 
Substations.—In view of the density of the traffic 


cylinders and twin condensers, and are so arranged 
that, in the event of the power station being shut 
down at any time, they can be started up again without 


and the importance of working as nearly as practicable 
to schedule speeds so as to facilitate the crossings of 
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-the trains on the single-track sections, it was con- 
sidered advisable to put down substations at distances 
which in comparison with other 3,000-volt direct- 
current railways may seem very short. Оп Ше Chicago, 
Milwaukee and St. Paul Railway, the average distance 
between substations is something like 35 miles. With 
а single track and two heavy trains taking maximum 
wer simultaneously in the middle of a section of this 
ength, the drop of voltage at the trains would have 
been very considerable and would have resulted in а 
temporary slowing-down of the traffic. It was there- 
fore decided to put down substations at intervals of 
&bout 16 miles and to make them alternately single- 
unit and double-unit substations. This general scheme 
is naturally subject to modification depending on local 
conditions such as the positions of junctions, and 
while it was necessary to put down а substation at or 
close to Ladysmith and another one at Glencoe, the 
distance between these points made a double-unit 
substation midway between them essential. At Est- 
court three units are provided, as this point is approxi- 
mately in the middle of the long climb from Colenso 
to the summit of the pass near New Dell. Estcourt 
is also а junction for an old line still in use, but not yet 
electrified, which follows a different route between 
there and New Leigh. The complete layout is indi- 
cated diagrammatically in Fig. 2; it was designed to 
make the best possible use of a minimum number of 
sets. When all substations are working, which, 
according to the records, is something like 90 per cent. 
of the total working time, the average drop of pressure 
Елен the substations and the locomotives is very 
small. 


The type of plant installed in the substations was 
mainly determined by the pressure of the direct- 
current supply. Each set consists of a synchronous 
motor with two 1,500-volt direct-current generators 
connected in series апа two exciters, one for the 
synchronous motor and the other for the generators. 
The diagram of the main connections in a double-unit 
substation is shown in Fig. 3. | 

All substations are equipped with automatic control 
apparatus, which was adopted partly as the result 
of the decision to provide а considerable number of 
substations at comparatively short distances apart, 
thus saving in housing and wages. 

As the character of the load would probably mean 
that the motor generators would be working almost 
continuously throughout the six days of every week 
it was decided to put the control of the substations 
in the hands of adjacent signalmen or station masters. 
The automatic apparatus in each substation provides 
all necessary protection against faults and incorrect 
operation, and, in the event of any trouble occurring 
leading to the shutting down of the motor generator, 
an audible and visual signal is given to the signalman 
or stationmaster advising him of what has occurred, 
һо that he can communicate immediately with the 
control room at Colenso under whose direction he acts. 

Each motor generator has & capacity, on the con- 
tinuous rating, of 2,000 kw., or 667 amperes at 3,000 
volts, and is able to give an output of 2,000 amperes 
for 5 minutes, and 2,300 amperes momentarily. In 
order to avoid the tripping of the circuit breakers due 
to an excessive demand on a substation cansed by the 
simultaneous starting of two trains in the immediate 
neighbourhood, which may happen occasionally, а 
motor-operated field rheostat controlled by a load- 
regulating relay, is provided with each motor generator. 
If the output exceeds a predetermined value, viz., 
about 1,000 amperes, the direct-current pressure is 
reduced and the adjacent substations are thus able to 
take & greater share of the load. 

Track Equipment.—The sections of copper provided 
for the running tracks on the different portions of the 
line between Glencoe and Pietermaritzburg are shown 
in Fig. 2, and were chosen in view of the decision to 
provide for regenerative working, making it desirable 
to keep down as far as commercially practicable the 
variation of voltage at the train. With this provision 
of conductivity in the overhead construction, the volt- 
age regulation at the trains, so long aa all substations 
are іп service, is very good. 

The design of the overhead line is similar to that 
already adopted оп other electrification schemes, 
notably the suburban electrification scheme in Mel- 
bourne, and is shown generally in Figs. + and 5. The 
contact wire throughout has а sectional areu of 0-25 sq. 
in. For all running lines the catenary is а copper 
cable with & sectional area of 0-375 sq. in., so that the 
arca of the catenary and the contact wire combined 
is 0-625 sq. in. On both sections of the line where 
more copper is required, this is provided by means of 
supplementary feeders. These feeders are of two 
sizes, viz., 0:375 sq. іп. and 0-25 sq. in. Where the 
cupper section per track is 1-0 sq. in., the catenary 
and contact line are reinforced by a single feeder of 
0:375 sq. in. section. For the heaviest line a second 
feeder of 0:25 sq. in. is added. In addition to the 
contact catenary and feeders, & 0-15 sq. in. copper 
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wire was provided clamped to each structure and 
connected at intervals to the rails: the purpose of 
this wire is to provide continuity in the rail return 
circuit in the event of this being broken at any time 
due to rail replacements or other causes. 

АП the wires referred to above are carried by diabolo 
porcelain insulators on lattice-work steel structures. 
On single track these structures are of the cantilever 
design bolted down to foundations on the inside of 
the curves. Bridge structures are used at anchorages 
and on double track, aud also when necessary for 
carrying the supplementary feeders from опе side 
of а single track to the other as the curvature 
changes. А pull-off registering arm is provided on 
every support. The overhead line is anchored approxi- 
mately once every mile, aud at these points the 
adjacent tension lengths are overlapped and are nor- 
mally connected together by flexible copper connectors. 
Where the line has to be electrically sectioned, the 
overlapping lengths are connected through air-break 
switches which are mounted on the structures, and 
can be operated by levers and rods from the ground. 
АП the Attings for suspending catenary and contact 
lines and feeders and for registering their positions are 
of non-ferrous metal, with the exception of the steady 
arms, which are steel tubes. 

The track rails are bonded by means of protected- 
type joint bonds designed for attachment to the web 
of the rail inside the fishplate. Each rail joint on 
the running tracks is provided with two bonds, the 
sectional area per bond being 0-112 sq. in. The 
two rails of each track are cross-bonded at intervals 
of about, 100 yards, and where there is double track 
the two tracks are cross-connected at about the same 
interval. Experience has shown that it is cheaper 
to install gas-welded bonds attached to the outside 
of the rail head, and renewals are being carried out 
with this method. 


(To be continued.) 


THE CAUSES OF FAILURE OF 
WROUGHT-IRON CHAIN AND CABLE.* 


Ву Н. J. босан, M.B.E., D.Sc., Ph.D., and А. J. 
Моврнү, M.Sc. 


(Concluded from page 619.) 


PROPERTIES OF WRouGHT-IRON CHAINS DRAWN FROM 
SERVICE. 


ATTENTION was then directed to the investigation of 
the properties of а series of wrought-iron chains drawn 
from service of known history. Ап exhaustive series 
of tests was made on each chain. These included 
static and impact tests on sample lengths of chain, 
together with а full series of mechanical tests made on 
specimens cut from chain links. All these tests were 
made on chain in three conditions: (1) as received ; 
(2) after prolonged annealing at 650 deg. C.; and (3) after 
normalising at 1,000 deg. C. It will be sufficient here to 
refer briefly only to some of the general conclusions 
arising from the tests. 

(i) Tests carried out showed that chains, periodically 
annealed, ате іп а very ductile state and free from 
brittleness when tested in the annealed condition. 

(a) Tests on a $-in. crane-chain (Reference Mark 
CSJ).—This chain had been used for thirteen years on 
а hydraulic crane and had been proof-tested and 
annealed six times during that service. It arrived іп 
the annealed condition. Thus, should this service 
(with the loads and shocks associated with crane usage), 
coupled with periodic annealing, tend to produce a 
brittle chain, this particular chain should have been 
an excellent example. Тһе tests made on specimens 
cut from the links, however, showed that the material 
was іп а condition equal to that of best wrought iron 
in the annealed state. The static tensile tests made on 
chain lengths revealed а state of extreme ductility, 
the breaking loads and energy-absorbed values being 
comparable with that of new chain. There were 
however, many signs that the welds had suffered 
deterioration during service. Shock tests (impact- 
tensile) revealed more clearly the defective condition 
of the welded joints, the energy-absorbed figures being 
low. Іп the cases where weld failure did not occur 
high values of the figures for energy absorbed and 
elongation to cause fracture were obtained, showing 
Pe hos wrought iron was in an essentially ductile 

(b) Tests on а 1}-in. bucket lifting chai 
Mark CEQ).—This chain had ee use 5 
for thirteen years, during which it had been proved xd 
annealed оп six occasions. It had been withdraw 
from service owing to its worn condition (most of the 
links also showed the curious preferential corrosi E 
taking the form of grooves following the direction of 
piling, so often observed in old wrought iron). With 


* Paper read before the Instituti i 
Engineers, on Friday, April 20, 1928. Abridgel. mical 


this chain, exactly similar test data were obtained as 
with the J-in. crane-chain (CSJ). The material of the 
chain, judged from tests on small specimens, was іп an 
excellent condition. The static tensile tests and impact 
tensile teste, also, while revealing а deteriorated con- 
dition of the welds showed that, apart from this 
deterioration, the material of the chain possessed 
excellent shock-resisting properties. 


The general conclusion made from the tests described 


briefly above is that chains which have been periodically 
annealed through a long and strenuous service (crane 
and dredger-bucket lifting services are particularly 
exacting) are not in а brittle condition when tested 
in the annealed state. The progressive deterioration 
of the welded joints is, however, clearly demonstrated ; 
no heat-treatment can, of course, repair this serious 
defect. 


(ii) Tests carried out showed a chain tends to become 


brittle in service and that annealing, while proving an 
effective cure, will not prevent the subsequent re- 
development of the brittle condition. 


Interesting test data on these points were obtained 


from а 14-ш. chain rigging (Reference Mark CEN) 
which had been in service, on a hydraulic crane, for а 
period of ten years. This chain was proved and 
annealed three times during the first seven years of 
its service. 
thus endured а further three years' service without 
heat-treatment. The usual complete series of teste 
was made. Those made on small specimens cut from 
links failed to show that the material had suffered 
any deterioration in service. Static tensile testa on 
chain lengths in the “ав received " condition while 
giving slightly reduced values of the maximum loads, 
extensions, and energies to cause fracture—indicating 
the presence of strain-hardening effects—were quite 
satisfactory in view of the past service and somewhat 
worn condition of the chain. The efficiencies of the 
welds, although showing sign of the usual service 
deterioration, were not unduly low. Annealing 
normalising conferred additional ductility. Shock 
tests on chain samples, however, showed that the chain, 
as received, was in a brittle state. Тһе energy ab- 
sorbed to cause fracture was low, and the actual fracture 
was of a very brittle (crystalline) appearance. Other 
samples were annealed or normalised with most bene- 
ficial results, the energy to cause fracture being between 
22 ft.-tons and 30 ft.-tons, as compared with 3 ft.-tons 
and 7-ft.-tons for the 
Annealing gave beneficial results equal to those ob- 
tained after normalising. 


When received at the laboratory it had 


or 


“as received " condition. 


(iii) Tests carried out showed that a chain subjected 


to service and not periodically annealed, may acquire 
dangerous brittleness, which may be removed by an 
annealing or normalising treatment. 


The most instructive test data obtained in the present 


investigation, leading finally to the solution of the 


problem of the brittle failure of chains, were obtained 


from a l-in. studded chain (Reference Mark СЕК). 
This chain had been in service оп an Admiralty dredger 


for six years, during which period it had been twice 
cleaned (in a rumbling machine) and tested. It has 
never been annealed, or otherwise heat-treated. To 
serve as a basis of comparison, 15 fathoms of new 1-in. 
studded cable (Reference Mark CES) were obtained, 
and a complete series of tests was made on samples 
taken from each chain. It is desirable to refer to the 
results of these tests in some detail. The more im- 
portant of the results of tests made on small specimens 
cut from links are summarised in Table II (page 654). 

Static tensile tests made on the dredger chain in 
the as received condition showed primarily that 
the welded joints were in a poor state. In some 
cases an extremely brittle type of fracture was 
obtained at a section remote from the weld. Fig.3A 
shows such a fractured link, and illustrates the 
extremely brittle type of fracture (occurring at the 
points of maximum stress for a studded link) which 
will be referred to as а“ double-crown” fracture. 
The other end of the link is cracked nearly all round 
with a very fine crack; this is formed after the main 
fracture has occurred by bending actions tending to 
Open the link, thus putting the inside of the crown 
A HS 5 end in a state of tensile strain. 

ug е amoun j i 

шш. | of this strain must have been 


plastically but cracked in a very brittle manner. 


conditions did not SEND any such cracks, but 
mely ductile manner. 
aoe the fractured link of an ыш вашрје, 
: re ductility is exhibited, and there is complete 
8 of any cracks at the unfractured end of 

0 The effect of annealin g or normalising 


was to 
ies, 
the energy . to 
of the link concerned. 
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brought out in the most marked manner, however, 
by the shock tests (impact-tensile) on chain samples. 
Samples tested in the '' as received " condition broke 
with a double-crown fracture, in а very consistent 
manner, absorbing very little energy, while the links 
ав а whole suffered very little deformation. Annealing 
or normalising removed this brittleness, and the 
fracture of such heat-treated samples always occurred 
at & welded joint. Examination showed that these 
welds were in & defective condition; many were 
gaping widely at the centre of the link section, and 
had undoubtedly suffered marked deterioration under 
service shocks and snatches. | 

The appearance of typical samples after test will 
be seen from Fig. 4, which shows three samples, all 
broken under shock. These samplea—A, В and C— 
were tested in the as received," annealed and 
normalised conditions, respectively. Typical results 
of the static tensile and impact tensile tests on chain 
samples (each consisting of seven links are given in 
Table III. These tests show conclusively that the 


chain is in а highly brittle state, although specimens. 


cut from the interior of the links exhibit great 


was bending strain, and the links themselves were 
not in а deformed state when received. Ав а cause 
of the brittleness present, severe static straining could 
now be definitely discarded, in view of all the above 
evidence, and the conclusion was formed that the 
cause of brittleness was an impact-hardening of the 
surface of the link due to inter-link action, battering 
on chain-wheels, and other shocks encountered in 
service. Further, it appeared certain that the depth 
to which this impact hardening had penetrated was 
very small. A study of the microstructure of specimens 
cut from the crowns of links of the dredger chain, 
and of the effect of annealing and normalising upon 
the microstructure furnished evidence entirely con- 
sistent with the mechanical test resulte. Тһе crystals 
close to the edge of the section did not show sign of 
|апу marked distortion. Neumann  lamelle were 
| present in large numbers, indicating that the metal 
| has been subjected to shock. These lamelle* com- 
mence close to the surface of the link and are present 
to a depth of 0-05 in. to 0-10 in. After annealing 
a higher magnification showed that profuse recrystal- 
| lisation has occurred, resulting in а very finely-divided 


Ес. 3. 


ductility and shock-resisting properties. An annealing 
or normalising treatment restores the chain to a state 
of great ductility and very greatly increased resistance 
to shock; in fact, save for the condition of the welds 


which have deteriorated in service, an annealed or | 


normalised sample is but little inferior to one taken 
from new chain. These facts led to the very definite 
conclusion that the brittleness present must be confined 
largely to the surface of the links particularly in the 
neighbourhood of the crowns of the link. А large 
number of the remaining links of the dredger chain 
were examined carefully in order to find out if cracks 
were present. None were found, but the inside of 
the crowns of the links presented a black, highly- 
polished appearance. This would normally be taken 
88 evidence of wear, but measurements of the diameters 
of the link crowns failed to show any marked reduction 
in comparison with the remainder of the links. 

In chain-making and chain-repairing shops the 
workmanship in a chain is often tested by placing 
individual links end-up on an anvil and striking the 
crown of the link with repeated blows, using a sledge 
hammer. In new links of sound iron and correct 

elding, considerable deformation should occur before 
гасбигез. This test, made on a great number of 
links of the CER and CES chains, afforded very 
useful information regarding the degree and location 
of the brittleness present; іп particular, the course 
of the crack could be studied during successive 
impacts. Іп the tests made in the “ аз received” 
condition, it was found that once a crack started, 
it quickly spread round the surface of the section 
and not through the section, indicating that this 
path was determined by a brittle surface rather than 
а brittle section. Тһе appearance of each fracture 
was coarsely crystalline throughout with по visual | 
indication of a defective outer skin. | 


к This entirely | 
rejects the possibility that the cause of brittleness 


Fig. 4. 


structure. The maximum depth to which refinement 
extended, on a number of specimens, was found 
| never to exceed 0:01 in. Thus, it is evident that the 
restoration of ductility conferred by low-temperature 
| annealing or normalising on an impact-hardened chain 


|is due to this recrystallisation of а very thin surface 


| layer. 
EFFECTS or REPEATED SMALL IMPACTs. 


It was recognised that to demonstrate satisfactorily 
| that brittleness in chains is caused by surface impacts of 


| Р 5 
such a character that the link as а whole is not deformed, 


it was essential to produce such brittleness on new 
| chains links and chain iron, and experiments were made 
on these lines. 

(i) T'ests on Chain Iron.—A number of bars of best 
quality chain iron ( Reference Mark СЕК), 1 in. diameter 
and 64 in. in length were used. They were lightly 


hammered, using the flat end of a 2-lb. riveting hammer, 


over the complete circumference for a length of 34 in. 
symmetrically placed with regard to the middle of 
the bar. One thousand light blows were given to each 
bar, each square inch of surface thus receiving approxi- 
mately 90 blows. Тһе blows were so light that the 
bar, as а whole, was not appreciably deformed, the 
surface merely showing signs of small local depressions. 
The specimens were tested under bending impact, 


resting on the bed of the anvil of the machine and 


supported at each end by hammer faces on the anvil, 
while the centre of the specimen was struck by the 
striker of the swinging hammer of the machine. A 
constant striking velocity and energy were used through- 
out. Some bars were tested as received, others after 
annealing or normalising (for comparative purposes). 
Hammered bars were tested (а) as hammered; (6) 


* See the full report for a series of photomicrographs 
showing the effect of heat-treatment upon the Neumann 


lamellae, 


| 


| 


hammered, then annealed; and (с) hammered, then 
normalised. Other bars were hammered, the surface 
being then removed by machining down to 1-шс 
diameter and subeequently tested ; comparative tests 
were also made on new specimens (unhammered) turned 
down to Jin. diameter. The results of the tests are 
quite definite. Light surface hammering produces 
definite brittleness, which is completely removed by 8 
subsequent annealing or normalising treatment. Fur- 
ther, the fact that а hammered bar from which the 
deformed surface has been removed, behaves in an 
entirely ductile manner, shows that the brittleness 
originates in the surface material. 

(ii) Tests on Chain Links.—Attempts were then made 
to produce a state of brittleness in new chain links by 
a series of light surface impacts, and to observe the 
effect of heat-treatment upon such hammered links. 
In order to make the results comparable with those 
already obtained from the very brittle dredger chain 
(CER) drawn from service, links of a new I- inch studded 
chain (CES) were used. In the dredger chain, the 
maximum hardening effect was found to be present at 
the inside of the crown of the link;* owing to the 
presence of the stud in the links it was difficult to apply 
hammer blows at this exact point of the new links. 
However, the results show that the treatment applied 
has been sufficiently successful to prove the point at 
issue. A 2-lb. and a 1-lb. hammer were used, and а 
succession of light blows was given to every portion of 
the link except in the neighbourhood of the stud. As 
the result of trial experiments it was found that 500 
blows with the flat of the 2-lb. hammer applied to out- 
side surfaces, and 700 blows with the ball end of the 
IIIb. hammer applied to inside surfaces, produced an 
approximately uniform degree of local deformation over 
the complete link and these numbers were used through- 
out. The hammer test, previously described in con- 
nection with the tests on the dredger chain was again 
employed. To secure uniformity of blow, all the tests 
were made by the same operator. 

In certain cases, the same appearance was reached 
as in the dredger chain tested in the same manner; 
the important features are the brittle type of failure 
and the fine crack on the inner edge of the crown. 
Annealing or normalising restores the original ductility 
of the iron as in the case of the dredger chain links. 
Finally, the microstructure of links subjected to impact 
shows exactly the same features as those observed in 
the sections of the dredger chain links, while annealing 
produces the same recrystallisation phenomena resulting 
in а great refinement of structure. 16 has thus been 
demonstrated that by the application of light surface 
impacts new chain links and new chain iron can be 
made to exhibit the brittle characteristics of wrought- 
iron chains drawn from service in such а precise manner 
as to leave little doubt that the brittleness in each case 
arises from the same common cause. 


EFFECT OF BRITTLE CASE ON DUCTILE CORE. 


It may be argued that given the existence of a thin 
impact-hardened skin on the surface of a chain link, 
no evidence has yet been advanced to show that a 
crack started in the hardened surface skin will be 
propagated through the link section if the remaining 
material is in an essentially ductile state. Purely 
mathematical considerations would predict that failure 
would occur exactly in this manner, and would further 
demand that fracture across such a link would take 
the form of a very fine crack or cracks unaccompanied 
by any marked distortion of the crystals through 
which the crack passed. 

Micro-sections through the crown of one of the 
dredger chain links verified the latter prediction. 
This particular link had been placed end-up in a black- 
smith’s anvil, and had received one light blow with a 
sledge hammer. As a result it cracked at the crown, 
the course of the crack being first round the surface 
of the link and then inwards towards the centre, the 
section not being entirely severed. The general charac- 
teristics of the crack in all respects conform to those 
predicted above. Although mechanical tests (see 
Table II) had failed to show that any abnormality 


| was displayed by the core of the links, yet it might 


still be argued that the propagation of a brittle form of 
crack across this core might be rendered possible by 
some defect caused by shocks and strains received in 


service by this chain. To remove this last possibility 


it was decided to reproduce the chain failure pheno- 


mena in chain links and chain iron, which, although 
covered with a brittle case, contained a core which had 


never been subjected to any shocks or static straining. 


The production of the case by surface impacts—as in 
the previous case—would not meet these required con- 
ditions, but case-hardening by carburisation offered 
an excellent means of demonstrating the point at issue. 

A number of new links from the CES chain, also 
some specimens of new chain iron (1 in. diameter by 


* A description of а large number of tests bearing on 
this point will be found in the original report. 


654 ENGINEERING. 


6% in. 


deterioration may be of such а nature that the defect 
cannot be detected either by the usual method of test 
(proving) or by visual examination of the chain. Heat- 
treatment cannot cure either of these two types of 
defect. The third and most important cause of 
brittleness is associated with the type of service 
demanded of chain and cable. As a consequence of 
inter-link action, hammering on the ground, snatch- 
loading, rattling through hawse pipes, battering on 
chain wheels, cleaning by rumbling machines, and 
similar actions to which chain-cable may be subjected, 
the material of the surface of the link, in some cases to a 
very small depth only, becomes locally hardened to 
such а degree that its ductility is practically exhausted. 
The link section then consists of а thin, highly brittle 
case covering а core which may possess the ductile 
properties of best chain iron. When the link section 


hammer 


long) were case-hardened.* Тһе 
test was then applied to the links. АП behaved in ап 


extremely brittle manner. The average number of 
blows to fracture was six only. Each fractured through 
the crown in an extremely short manner. The 
appearance of the face of the fracture was brittle 
throughout, the coarsely crystalline appearance of the 
core being precisely similar to that ob the links of the 
old dredger chain when tested in the condition as re- 
ceived. The tests on the case-hardened bars of chain 
iron are even more convincing. These bars were tested 
under bending impact. They behaved in an extremely 
brittle manner throughout, the average value of the 
energy absorbed being 470 ft.-lb. They broke across 
without any appreciable deformation of the bar as 
a\whole, the fractured surfaces being іп all respecta 
similar to those of the case-hardened chain links. To 


TABLE П.—Кезотта оғ MECHANICAL TESTS ON SPECIMENS CUT FROM CHAIN LINKS (AVERAGE VALUES). 


Tensile Tests. 


Streases, tons per square inch. 


Elongation Reduction Епегр 
Linie e on 1 inch, of area, ара ра 
Propor: Yleld Ultimate per cent. per cent. Ub. : 
tionality. Point. Strength. | 
Dredger chain Fibrous and 
(CER) ) us 15-0 24-4 28 45 1,250 Pista 
New chain (CES) .. 12.1 15.6 23-6 33 45 1,280 8 
Tensile-Impact Tests (Un- notched specimens). 
— Energy absorbed to Elongation on 1 · in., Reduction of area, 
fracture, ft. -Ib. per cent. per cent. Туре of fracture. 
per cub. іп. 
Dredger chain 1,580 24 40 Fibrous and ductile. 
New chain 1,490 24 47 Fibrous and ductile. 
Notched Bar and Brinell Hardness Tests. 
— Energy absorbed to fracture, ft. -Ib. Brinell Hardness Number. 
Dredger chain ..| 55 (fibrous fracture) 150 
New chain .| 50 (fibrous fracture) 155 
TABLE IlII.—STATIC TENSILE AND Impact TESTS ON CHAIN SAMPLES. 
Static Tensile Tests. Impact Tensile Tests. 
Total ener, Average 
Chain. Condition. Yield Max. Extension at absorbed 4 extension of Type of 
load, load, fracture ее cause fracture, unbroken links fracture. 
tons. tons, on 4 links). ft.-tons. per link, 
Inches. 
Old dredger | As received .. 18:0% 26-5 0-89 2.48 0-04 Double crown. 
ber Annealed  ..| 12-0 26-3 1-86 11-45 0-49 Welded crown. 
(CER) | Normalised .. 10.0 26.3 2.30 13-97 0-62 г. 
Хет coe As recelved .. 19:0% 30.9 2.07 11.14 0:41 " 
(CES) 


* Note that the proof load for 1-in. studded cable із 18 tons (Anchors and Chain Cables Act, 1899). 


show that the core of these bars was essentially ductile, | is subjected to bending strains, particularly those 
а series of tests was made on case-hardened bars | caused by shock conditions, the hardened skin Strains 
after the case had been ground off, the diameter thus elastically and then cracks. This crack is of such a 
being reduced from 1 in. to ф in. Under test, these shape that very great stress concentration occurs at 
bars were extremely ductile; they bent through a its root. When the crack reaches the underlyin 

considerable angle (110 deg.) without cracking, while | ductile material, the latter cannot exert ita торо 
absorbing an average energy of 1,690 ft.-Ib. These of ductility because of the prevailing conditions of 
tests appear to be conclusive, and to complete the local constraint. The crank then continues its course 
establishment of the chief cause of the brittle failure, throughout the section of the link, producing a frac. 
of chains in service. ture which has an entirely brittle (apparently coarsely- 


talline) a rance through i 

R crys ppea е oughout. Recrystallisa- 

CONCLUSIONS DRAWN FROM m ESULTS OF THE | tion proceeds re lily at 650 deg. C. in this РА лев 
КЕВЕАВСН surface layer. Hence, heat-treatment, either annealin 


Excluding failures due to such obvious causes as at a dull red heat, ог normalisin 
gross overloading (statical or snatch), defective chemical | will effectively restore the chain d аны 7775 C., 
composition or bad workmanship in manufacture, ductility by effecting recrystallisation of the R 
which are easily identified, the research has shown that | surface layers of the chain links. Such heat.t 1 
the failure of wrought-iron chain and cable may be must, therefore, be regarded only as a cure f reatment 
caused by one or more of three main types of defect. | embrittlement; it is not а means of S e surface 
In the first case, a brittle state may be set up as a result | prevention of the 


subsequent redevelopment of br; | | 
of overheating or burning of the chain iron during опе! One of the main кашы of к in e 
research is, 


of the stages of manufacture, or of the chain link | therefore, to endorse the рг reh 
during the forging process. Secondly, it has been low- temperature annealinge ot 0 и periodica] 
shown that service shocks and strains tend to bring! and cable, and to обаблгоп chain 


about а progressive deterioration of the weld, and this | tice on a rational basis. 


* Carburizing mixture: 60 рег cent. wood charcoal ; * See Notes on the A 1 
40 per cent. НаСОҙ. Treatment: heat for 2 hours in| Chaine. Form 1836 ur quee Use of Wrought. Iron 
mixture at 930 deg. C.: water-quench from 870 deg. С. | Home Office. | , , Facto 


E | drilling, 


place the employment of that prac- p 


ry Department, | W 
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APPENDIX. 
CHEMICAL ANALYSES. 


Chemical analyses have been made of the chain links 
and chain iron used in the research; the results 
obtained are as follows :— 


Content, per cent. 


Dis 

Mark of chain 

OF enam Irons ЕС, | si 8 | Р | Мп. 
СЕВ 0:01 | 0:15 | 0:022 | 0-82 | 0-08 
СЕМ 0-01 | 0:15 | 0-016 | 0-37 | 0-08 
СЕО 0:08 | 016 | 0-014 | 0-22 | 0-05 
СЕТ 0:01 | 0-11 | 0-028 | 0-24 | 0-08 
CSJ 0:02 | 0-12 | 0-022 | 0-28 | 0-08 
CES .. 0.03 | 0-14 | 0-022] 0-26 | 0-09 
CRK 0-01 | O-11 | 0-018 | 0:27 | 0-1 
СОХ 0:02 0:13 0-022 0-31 0-06 

CATALOGUES. 


Engineers’ Stores.—Messrs. Watta, Fincham and Com- 
pany, Limited, 22, Billiter-street, London, E.C.3, have 
sent us а copy of their new catalogue of materials, 
machinery, apparatus and general stores. 

Air Brakes for Motor Vehicles.—The Westinghouse 
and Saxby Signal Company, Limited, 82, York.road, 
King’s Cross, ndon, N.1, have issued a handbook 
of road and other information for motor-vehicle drivers, 
directing attention to their vacuum and air brakes. 

Marine Oil Engines.—Messrs. Sulzer Brothers, 31, 
Bedford-square, London, W.C.1, have issued a list of 
ships fitted with their two-cycle oil engines. Those of 
over 3,000 tons number 122, many of which were built 
by British firms. 

Tachometers.—The Budenbe Gauge Company, 
Limited, Broadheath, near Manchester, have sent us a 
catalogue of tachometers, indicating revolutions per 
minute on a dial; when required, counting or recording 
mechanisms are added. 

Bearing Metals.—The Glacier Company, Limited, 
Ealing-road, Alperton, Middlesex, have issued a catalogue 
giving particulars of their various bearing metals, explain- 
ing the methods of casting and working them. It also 
deals with рк, solders, die-casting alloys and finished 
parte which they supply. 

Electric Line Fittings. Three new editions of catalogues 
are to hand from Messrs. Siemens Brothers and Company, 
Limited, Woolwich, London, 8.Е.18, dealing with 
disconnecting boxes for underground low-tension lines, 
sealing-end and dividing boxes for indoor use, and service 
fuse boxes with porcelain-handle-type fuses. 

Spiral-Bevel Gears.—An explanation of the Branden. 
berger patent 555 gear is given in a ае 
received from Messrs. Dowdings' Machine Тоо] pany, 
Limited, 38, Albert-embankment, London, 8.E.11, who 
are sole agents for the machines for cutting theeo gears, 
which аге made by the Oerlikon Company. 

Machine Tools.—A catalogue received from Messrs. 
Soag Machine Tools, Limited, 45, Horseferry- road. 
London, S.W.l, shows machines for planing, shaping, 
boring, drilling, and keyway cutting, and also a 
number of presses and punching machines, Tables of 
dimensions are given for a good range of sizes in 
case. 

Fire Cements.—Circulars to hand describing the plastic 
fire cement, named “ Pyruma,” made by Messrs. J. H 
Sankey and Son, Limited, Essex Wharf, Canning Town, 
London, E.16, deal with two grades: coarse for furnaces, 
etc., and fine for stoves, etc. These, it is claimed, are 
much more permanent than fire-clay, and are supplied 
ready for use. The coarse grade may ђе applied to 8 
red-hot surface for repairs. 

Pulverised Coal Firing.—The Rema system of pul. 
беен coal firing Er ere kilns, апа other furnaces, 

mprises а ring mill for grinding апа в tus for 
ing in and circulating coal and RE and expelling surplus 
moisture. А full and clear description ap in the 
catalogue issued by the British Rema Manufacturing 
Company, Limited, Highroad-well, Halifax, who have 
зө the patent righta for the British Empire. 

ЖТА ра DM WO have received а catalogue of 
Flexible Drive 
square, London, W.C.1. 
standard sizes from 4 ft, 
of transmitting from 
to which the trade 


Concrete Machines, —The чн аша mixing machines, 
2 suitable for concrete, и. potus a 
are made for output batches of 34,5 and 10 cub, ft.— 

е кему for many conditions of 

DE basi | ulars аге given with illustrations 
ве mes in operation, in à new catalogue recently 


Electrical 1 
Limited. Machine 


Mac ONE with 
100 of generating stations, 
secondary , Pressure converter supplying a constant 
e have alo ret Оа Variable primary pressure, ёс. 
„nave also received a leaf pressure, &c., 
rectifiers, catalogue of high-power 
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Lorp RavLEIGH'S quite recent experiments on 
the fading of peacock feathers in ultra-violet light 
were undertaken to ascertain whether the colours 
of feathers are due to pigments or to interference. 
Lord Rayleigh showed the eye of a peacock tail- 
feather exposed to rays of a quartz mercury-vapour 
lamp. Fading is visible after an exposure of an 
hour, at a distance of 3 in., and there is further, 
a change of tint which depends upon the angle 
of incidence. The dark blue of the centre of the 
eye is most easily destroyed; in a hundred hours 
ог so nothing but the black background may ђе 
left. But the rays may also produce a blue colour, 
and Lord Rayleigh suggested that the effects were 
complex, the colours being partly pigmentary, and 
that the blue might appear owing to the destruc- 
tion of an overlying green. Beautiful fluorescence 
effects of minerals were shown, with the aid of a 
lamp from the British Hanovia Quartz Lamp 
Company, by Dr. L. J. Spencer, F.R.S., of the 
Natural History Museum. His specimens were 
willemite (zinc silicate) fluorescing with a brilliant 
zreen, or a bright vellow; zinc blende, showing 
also triboluminescence, glowing fiery yellow, and 
fluorspars, glowing blue. Minerals very different 
in appearance may fluoresce in the same colour, 
but there may also be differences, and diamonds, 
for instance, sometimes glow greenish-yellow or 
sky-blue, but are more frequently unresponsive. 

The Radiological Branch of the Woolwich 
Research Department showed a new combined 
spectrometer and metal X-ray tube. The tube is 
vertical, and the kathode fits into an anode tube, of 
metal, which has a horizontal ring slit near the 
bottom, and four film holders mounted symmetric- 
ally on the base. These holders are arc-shaped ; 
four spectrograms can be taken at the same time 
by this very compact apparatus. The department 
also exhibited Debye-Scherrer spectrograms of nickel 
electrolvtically deposited from a special borate bath. 
From this bath, the nickel cubes fall out, not in 
random orientation, but almost regular, like the 
blocks of a wood pavement lying loosely on а соп- 
crete foundation. Horizontal rays passing through 
the blocks then show reflections from the various 
planes very distinctly. 

The new high-temperature electric resistance fur- 
nace shown by Dr. W. Rosenhain, F.R.S., and Mr. 
W. E. Prvtherch, of the National Physica! Labora- 
tory, has been developed since we mentioned it in 
last. year's account of the work of the Laboratory. 
Short lengths of carbon rod are fitted loosely into 


tubes of refractory materials, the tube ends being | 


closed by graphite rods serving as electrodes. The 
«mall amount of oxygen in the tube will be quickly 
used, and it was stated that there was no appre- 
ciable burning of the carbon parts even after weeks 
of heating to 1,300 deg. С. А тийе furnace fitted, 
at the top and bottom, with resistors of this type 
was also shown. The carbon pellets may be ring 
shaped or be replaced by spheres packed between 
two concentric tubes. 

The International Standard Electric Corporation, 
of Hendon, demonstrated the use of two of their 
own devices for investigations. One was an appa- 
ratus for measuring the resistance which cable dielec- 
trics offer to the flow of air and of impregnating 
compounds. The copper cores of cables are spirally 
wound with paper, and the question is whether the 
flow is through the pores of the paper or through 
the gaps of the convolutions. For the investigation, 
the cable section is further spirally wound with 
perforated tin foil, and the cable ends are fitted 
with conical caps, one of which is connected to a 
vacuum pump. The cables are placed in an oil 
tank, and the quantity of oil or air drawn through 
18 measured under different conditions. The main 
flow appears to be through the gaps. The other 
exhibit was an ingenious telephone traffic machine 
for the study of probability problems asso- 
ciated with automatic telephony, and to indicate 
whether the number and grouping of automatic 
switches are sufficient and suitable. When the 


the busy period can be deduced from probability 
curves. The machine exhibited was set up to 
demonstate the determination of the traffic distribu- 


tion of more complicated cases, in a group of 10 


fully-available trunks hunted for in a definite order, 


| ог in two groups of 10 trunks with various grading 
In the 


incoming traffic was 


conditions direct, reversed, or mixed. 
mechanical model shown, 
represented by a number of steel balls, which, 
impinging upon a larger ball, bounded from it to 


a tube for further travel. or were rolled off, repre- 
senting lost calls. The travelling bal] passed into 
one of two nearly horizontal conduits set with 
switches, entering the first pocket found open and 


apparatus would also transfer a ball from one 
group to a disengaged pocket in the second group. 


tion with the beam system of radio communication. 
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the change of the resistance of the heating element 
with frequency cannot be calculated, and the use of 
shunts and transformers would magnify errors. 
The instrument, illustrated in Fig. 1, is a dyna- 
mometer consisting of two long, parallel cylinders, 
electrically connected at one end. One cylinder 
is fixed in the case, and the other is movable 
against an elastic constraint, and is displaced by 
the repulsion between the two cylinders; the dis- 
placement is measured by a microscope. The force 
increases slightly with the frequency, because the 
current density in the cylinders becomes поп- 
uniform, and because the capacity of the system 
causes a slight variation in the current along the 


length. The correction required for current density | 
tends to a limit which does not exceed 3 per cent.; 


the other correction may amount to 4 per cent. at 
a wavelength of 10 metres. 

Two of the exhibits of the Cambridge Instrument 
Company, Limited, have been described in our 
columns in other forms. Тһе apparatus exhibited 
for automatic humiditv control was developed 
in conjunction with the British Research Associa- 
tion for the Woollen and Worsted Industries 
of Leeds. and its principle was explained by 
Fig. 9, on page 50 of our issue of January 
13 last. The instrument is now conveniently 
mounted in a small case. Тһе  micro-photo- 
meter, the second exhibit, is a simple modifica- 


Switches are in simple grouping, the quantities| tion. by Dr. H. W. B. Skinner, of Bristol, of the 
required to secure a certain grade of service during ' photo-electric photometer of Professor Lindemann 


a perforated platform, in which they either found 


leaving it free again after a certain period. Тһе 


Mr. E. B. Moullin, of the Cambridge Engineering 
Laboratory, exhibited a new form, made by the 
Cambridge Instrument Company, Limited, of his 
well-known ammeters, designed for use in connec- 


Thermal measurements would be unreliable, because 


and Dr. Dobson, which we illustrated on page 403 
of our issue of September 24, 1926. Dr. Skinner 
has made the optical system horizontal instead of 
vertical, and has advanced the position of the 
shutter which cuts off one of the two alternating 
paths of the beam. The stage is also modified, 
but the essential features, the Clarendon photo- 
electric cell and the Lindemann electrometer, are 
retained. 

The third exhibit was а direct-reading micro- 
meter, а mechanical apparatus for measuring the 
diameters, up to 20 microns, of quartz threads and 
fine wires. The galvanometer shown in the dia- 
gram, Fig. 2, serves merely as indicator. The 
instrument is а square box with glass walls and 
а cover, not shown in Fig. 2, bearing the scale, 
which is divided to read fractions of a micron. The 
thread to be measured is placed between the jaws, 
one of which is.a small vertical cylinder, and rests 
on two little cross bars mounted on the cover. 
The jaws are carried on thin flat steel springs which 
admit of a slight motion of the jaws. The right- 
hand jaw is moved by turning the milled head of a 
cam to open the jaw; a stop limits this motion. 
When the thread is inserted and the gap is closed, 
the left-hand jaw, nominally fixed, is slightly de- 
flected in a plane at right angles to the paper; this 
jaw is connected to an amplifying jointless lever 
carrying а platinum contact. This contact rests 
normally on another contact mounted on a fine 
helical spring. Тһе deflected lever breaks the con- 
tact which is closed again by moving the knob in 
the centre of the scale, which extends the helical 
spring. When contact is restablished the galvano- 
meter deflects, and the diameter is then read off. 
The instrument is set to zero on the scale before 
each measurement. It will be understood that the 
electric circuit is broken only at the two contacts 
mentioned ; the screws in the diagram are stops. 
The flat steel springs ensure good contact between 
the thread and the jaws without compressing soft 
wires or fibres. 

The British Silk Research Association, of Leeds, 
founded in 1920, in succession to the Silk Research 
Association of Great Britain and Ireland of 1916, 
illustrated by its exhibits different stages in the 
preparation of silk and the testing of the materials 
and products. The ballistic pendulum used for 
measuring the strength of one or several fibres, 
which may be of short length, is of the usual tvpe. 
The recording extensometer of Dr. T. Lonsdale, also 
shown, records пр to 50 diagrams ona roll film. А 
fibre, which extends by 1 per cent. under a load of 
1 gramme, will extend by 5-7 per cent. under a load 
of 7 grammes, but these figures are influenced by 
temperature and humidity. For the electric re- 
sistance determination, the silk yarn is coiled round 
а flat, highly-polished, metal slab with rounded 
edges, forming one electrode, and the slab is placed 
on a copper plate which forms the other electrode. 
The resistance is deduced from the current across 
the yarn. The resistance of dyed silk is greatly 
diminished by the acid and basic rapicles which the 
fibre retains owing to its amphoteric character. 

The new ketone dyes of Imperial Chemical 
Industries, Limited, obtained by sodium synthesis, 
included pinks from xanthones. Dyeings of 
cellulose acetate were exhibited. showing the 
influence of substituents on shade in the malachite 
green series. We may mention here a delicate 
and somewhat unexpected colour test, shown Бу 
Dr. D. Кешіп, F.R.S., of Cambridge. Yeast cells 
and many bacteria contain a pink pigment, which is 
related to the pigment of our blood. and transfers 
oxygen very геад у to other substances in the cells. 
When a little air was blown through an emulsion of 
yeast, the oxygen absorption bands appeared at 
once in the spectrum, but disappeared quickly 
again. 

The Explosives Branch of the Woolwich Research 
Department demonstrated the changes in the 
crystalline form of ammonium nitrate accompanying 
changes of temperature. This salt occurs in five 
crystalline forms which, it was found during the 
war, are sufficiently different in volume and other 
properties to cause trouble in the filling and storage 
of shells. For the demonstration, a little of the 
salt was fused on a cover glass; it set at 169 
deg. C., and suddenly changed its appearance 
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four million miles, the individual output of the 
turbines ranging from 1,620 shaft horse-power to 
6,500 shaft horse-power, Marine installations with 
the firm's turbines and with other makes of reduc- 
tion gear are not included іп the above. Тһе much 
greater number of geared turbines in land installa- 
tions both for driving generators and line shafting 
through ropes has an equally clear record, and 
the same statement applies to over 60 auxiliary 
turbo-generator sets ranging from 95 kw. to 375 kw. 
that have been supplied for ship's lighting and 
auxiliary power services. 

Next to the gear-cutting section, and on the 
same side of the aisle, is à group of three large 
planing machines of one of which а photograph is 
reproduced in Fig. 92, on Plate LXVI. The largest 
will take work 14 ft. wide by 10 ft. high by 30 ft. 
long, the other two have a capacity of 10ft. by 10 ft. 
by 25 ft., and 6 ft. by 6 ft. by 20 ft. respectively. 
All are driven electrically on the firm's single motor 
drive system, to be later referred to. 

А marking-off table for studding and jointing 
adjoins the planing machines, and then comes a 
floor work-plate and two heavy drills. Тһе machine 
nearest the gangway is an 8-ft. portable radial drill 
and is shown in Fig. 93 at work on a condenser end. 
It is an electrically driven machine and is а good ex- 
ample of modern methods of centralisation of control, 
all the various devices being grouped together on 
the drill saddle, as shown in Fig. 107 on page 658. 
There are three motors on the machine, one for 
elevating the radial arm, one for swinging it and 
locking it to the pillar, and one for the spindle drive. 
This latter is controlled by the push-buttons seen 
at the right hand of the figure, the speed being 
altered by three gear changes, with а rheostat 
hand-wheel for intermediate changes. This control 
is engraved with speeds corresponding to the 
setting and the diameter of drill for which the speed 
is suitable, so that the foreman can see at а glance 
if the correct drilling speeds are being used. Ая 
will be seen from Fig. 93, the machine can be mounted 
on distance-pieces when deep castings are being 
dealt with. The other drill is also radial, having 
а 10-ft. arm, and, though it is not portable, is 
capable of а, great range of movement, ав the pillar 
can be traversed horizontally on а bedplate for а 
distance of 20 ft. А separate motor is used for 
this motion, three other motors also being fitted, 
as in the 8-ft. machine, all four motors being 
similarly arranged for centralised control. 

Other arrangements of tools on à common work- 
plate will be noticed later, but for а more detailed 
survey reference may be made to an investigation 
on recent developments in machine tools given in 
& paper read by Mr. G. E. Bailey and Mr. Tom 
Smith before the Manchester Association of Engi- 
neers, оп February 25, 1927. In an earlier paper 
by Mr. Bailey read before the same Association it 
was shown that ordinary drilling machines are very 
often engaged in actual cutting work for not more 
than 15 per cent. of the total working time, largely 
owing to the delays caused in changing and setting- 
up work. The combination of the two drills with 
а work plate above described reduces the idle time, 
a8, while one part is being drilled another may be set. 
Again, a finished part may be left on the plate until 
it is convenient to obtain & crane, whilst the drill 
is at work on another part. An example of another 
type of portable drill in operation is shown in Fig. 94. 
Here the feet of а condenser shell are being faced 
on а horizontal boring facing, and milling machine, 
while holes are being drilled in the body. This is a 
routine practice in the shops now being described. 
The movement of large and heavy castings, such 
ав condenser shells, is reduced to а minimum, and 
28 many detail operations as possible are performed, 
while а long operation is in progress, by the use 
of suitable auxiliary machine tools. 

A further example of a somewhat different usage is 
given in Fig. 95, on Plate LXVII, which shows one 
of a number of portable drilling machines, provided 
with universal setting adjustments, set for drilling a 
large hole in an awkward position in the bottom half 
of a turbine cylinder in course of erection. The 
drilling of such a hole, which is too large for a 
hand rig, would otherwise entail a good deal of 
labour to set the part correctly on a standard machine 
tool. An interesting type of fixed drilling machine 


may here be noticed. This is shown in Fig. 96, on 
Plate LXVII, and is specially adapted for drilling 
condenser-tube plates and diaphragm plates. An 
inspection of the figure will show that not only is 
the сгова-ђаг for the drill slides perforated with 
holes of different pitch, but the horizontal bed for 
the work-table is similarly treated. The only 
marking-out necessary on the work is that of 
making two reference lines, the drilling itself being 
spaced by indexing devices incorporated in the 
drill slides and work-table. It will be noticed that 
one of the heads is fitted for tapping. 

Returning to Fig. 90, showing the lay-out of the 
mechanical section of the machine shop, the next 
important machines, south of the large radial drills, 
are а group of vertical boring mills. Тһе largest 
of the group can be used in the machining of such 
castings as may be too big for the planing machines. 
This machine, shown in Fig. 97, is part of the 
original equipment of the shop, having been put 
down to deal with large flywheels for reciprocating 
engines and for large flywheel motor-generator sets. 
It will take work up to 28 ft. in diameter by 10 ft. 
6 in. high, and is driven by four motors of the 
following powers, 40-h.p. for rotating the table, 
9{-һ.р. for elevating the tool slide bed, 5-h.p. for 
traversing the heads, and 10-h.p. for moving the 
tools. The work shown in position in the figure 
is а portion of а 45,000-kw. turbine cylinder. Тһе 
other machines of the group are smaller, and one has 
& particular interest in that it has vertical columns 
which are moveable from front to back of the 
machine. With these columns in such a position 
that a line joining the points of the tools lies on a 
С of the worktable, the normal capacity ів 
16 ft. in diameter by 8 ft. 4 in. high. When the 
columns are moved backwards, so that a line join- 
ing the tools forms a chord of the worktable, work 
equivalent to a diameter of 24 ft. may be dealt 
with. Next to these boring machines is situated 
the condenser tube plate drilling machine, already 
described, which completes the machinery on the 
east side of the shop. 

The northerly portion of the west side contains 
lathes for machining turbine discs and shafts, and 
other apparatus employed in their assembly. 
Amongst the disc turning lathes, an outstanding 
example is one in which both inclined surfaces and 
the periphery of the disc are machined simul- 
taneously, the disc having been first bored and 
mounted on a mandrel carried between the face 
plate and an outer bearing. Тһе other apparatus 
includes а keyway slotting machine and sets of 
balancing supports for the static balancing of 
individual discs after they have been bladed and the 
keyways cut. Before the blading is done, however, 
the turned discs are examined by the Research 
Department for such possible defects as slag inclu- 
sions, the machined surface being carefully gone 
over, usually with the aid of sulphur prints. Теге 
are also а couple of hydraulic presses used in the 
assembly of the discs on the spindle, the smaller 
ones being pressed into place cold, by а 100-ton 
press. The larger ones, which are а somewhat 
tighter fit on the spindle, are first heated by being 
suspended in а tank containing boiling water, and 
are then pressed on to the spindle by a 200-ton 
press. 

After static balancing of the turbine discs one by 
one before assembly, by rolling on balancing horses, 
dynamic balancing of the completely-assembled 
rotors is carried out on the special balancing machine 
shown in Fig. 98, on Plate LXVII. The ends of the 
rotor spindle are carried in bearings which are 
supported by a vertical tongue or reed rigidly fixed 
at the bottom but sufficiently flexible to permit of 
some horizontal movement of the bearing when the 
transverse stops confining it are withdrawn. Motion 
1 given to the rotor by the geared drive seen at Ше 
left-hand of the figure, the driving shaft being pro- 
vided with а tacheometer. This gear is made to 
slide so that the rotor can be disengaged and run 
free after the desired speed has been reached. As 
the sensitiveness of the machine depends upon the 
flexibility of the reeds, and these, in turn, must be 


variable from 200 r.p.m. to 500 r.p.m. 


proportioned to the weight they support, four sets 
of them are provided to cover а range of from 1 to 
10 tons weight of rotor and to give critical speeds 


А test is carried out by running the rotor above 
the critical speed with both bearings rigidly locked. 
After disconnecting the driving motor, one of the 
bearings is permitted to move transversely, under 
the influence of the unbalanced rotating force, by 
withdrawing the side stops. These stops are 
actuated by the hand-wheel and chain drive seen 
in the centre of the figure. The amplitude of 
movement of the free bearing is traced on an enlarged 
scale by the autographic recorder visible above the 
side stops. A small balance-weight, seen at the 
top of the first disc in the figure, is attached, and 
the reading is taken while the rotor runs down to 
below the critical speed. This operation is repeated 
with the balance weight in each of eight points 
equally spaced round the circumference. The chart 
from the recorder will show at which of these points 
there is least amplitude of vibration, and it is at 
this point that any permanent balance-weights 
should be added. A similar set of readings is then 
taken with the first bearing locked and the other 
bearing free. The primary balance at either end 
being thus determined, a series of runs is made with 
both ends free in order to make the final adjust- 
ment. Ава measure of the accurate results attain- 
able, it may be noted that the machine enables an 
out-of-balance condition equal to less than } oz. 
at a radius of 18 in. to be detected on a rotor 
weighing 30 cwt. 

The centre section of the west side has a group of 
horizontal boring machines, one of which has 
already been referred to under Fig. 94 when com- 
menting on the use of portable drills. This figure, 
however, shows very well the normal functions of 
the machine, which are those of facing or boring 
large castings, both of which operations can be 
carried on simultaneously. The boring bar is 10 ft. 
long and is driven independently of the facing head, 
which is 6 ft. in diameter. The facing head is 
provided with a slide having an automatic feed, 
so that the radial speed of the cutting tool is main- 
tained at a uniform rate as the radius is altered. 
The slide is adapted for the use of snout facing tools, 
the largest of which has an overhang of 18 in., 
and can face up to a maximum of 9 ft. in diameter 
without extension tools. The work is carried on 
a turntable attached to a main work-table having 
a traverse of 10 ft. across the machine and of 13 ft. 
along the machine so that a very extended range 
of action is obtained. For work such as condenser 
shells with numerous small facings set round the 
casting, the machining of these facings can be 
quickly and cheaply performed by milling, as they 
can be readily brought to the cutting tool by 
rotating the work-table. A machine of such 
dimensions and capacity would clearly be very 
difficult for the operator to control were it not 
electrically driven, two motors of 30 Һ.р. and 
15 h.p. respectively being employed. The method 
of control enables the machine to be stopped or 
started and the speed to be regulated, from the 
point at which the work is actually being done, 
a portable push-button panel, which is seen hanging 
on the platform hand-rail to the left of the figure, 
being provided for this purpose. 

Before passing on to the erection sections, a brief 
reference may be made to the aisle in which the 
lighter parts, such as pedestals, bearings, steam 
chests, governors, coolers, feed heaters, air ejectors, 
and rotary air and extraction pumps are finished. 
This is a continuation of that part of “С” aisle 
in which diaphragm assembly is carried out, and 
extends the full length of the shop, while it widens 
out at the south end, as shown in Fig. 90. The 
machines may be said to be more remarkable for 
their number than for any peculiarities in size and 
type, as all the machines usually employed in such 
work are to be found there. A view of a part of this 
aisle is given in Fig. 104, on Plate LXIX and attention 
may be here drawn to the construction of the roof. 
This is formed by the floor of the gallery above, and, 
apart from the deep girders spanning the shop, it 
will be noticed that there is nothing in the nature 
of rafters, the reason being that the floor itself is 
composed of planks 10 in. by 2 in. set on edge 
and spiked to each other во ав to form practically а 
solid floor. A light plank covering is laid above 
this. This is the method of flooring adopted 
in all the galleries to provide a sufficiently strong 
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Fro. 105. AIR-REMOVAL BAFFLES IN CENTRAL-FLOW CONDENSER. 


structure for the numerous, and often heavy, 
machines they carry. 

To return to the main aisle, the remaining 
machines in the section containing the horizontal 
boring mill may be passed over without comment 
and from Fig. 90, it will be seen that the space 
between the last of them and the south crossing of 
aisle В” is allocated to the water testing of the 
large castings. On the opposite, or east side of the 
aisle are two other floors set apart for erection, and in 
Fig. 99, on Plate LXVIII, is shown a portion of the 
floor used for the building of condensers for turbine 
installations. Тһе heavy ring in the foreground is 
the water box for the condenser in course of егес- 
tion in the background, which has a cooling surface 
of 53,000 sq. 8. Тһе completely-erected condenser 
towards the right of the figure has a surface of 
43,000 sq. ft., and is prepared for a water test, as 
the flat plate, reinforced by numerous H " section 
beams, closing the exhaust inlet, indicates. Both 
these condensers are of the Metropolitan-Vickers 
central flow type, which is illustrated morc clearly 
in Fig. 105, above. This shows a part of the shell 
of а condenser of 13,100 sq. ft. cooling surface. A 
prominent feature is the air extraction system, 
whereby the air is withdrawn from the centre of 
the nest of tubes through the air cooler to the 
perforated horizontal air extraction pipe with its 
vertical outlet through the shell, the whole being 
covered in with baffle plates. The arrangement of 
tubes can be seen in the supporting diaphragm plate 
in the background. They are, of course, omitted 
in way of the air removal baffle plates, and are 
arranged eccentrically to the shell, leaving а space 
having а crescentic cross section. This arrange- 


ment, together with the arrangement of the air! 


baffles, provides the efficient de-aerating property 
and the high rate of heat transmission which are 
valuable features of this type of condenser. 

Apart from the erection of parts of heavy castings, 
the erection floors are used for the assembly of 
complete units, a practice invariably carried out 
with machinery for export and largely with that 
for the home market. Anexample of such assembly, 
consisting of a small condenser, of 1,860 sq. ft. 


surface, with its equipment 
of pumps, &c., is shown in 
Fig. 100, on Plate LXVIII. 
Тһе pumps are all coupled in 
line and are direct driven by 
the squirrel cage alternating- 
current motor at the right 
hand of the figure. А cen- 
trifugal circulating pump 
adjoins the motor, and then 
comes the rotary air pump. 
This functions by entraining 
the air between successive 
sheets of water which act as 
pistons to force it through 
the ejector tube conspicuous 
in the centre of the figure. 
This tube is coupled to the 
sealing tank shown on the 
left, to which the suction is 
also connected, the circuit 
being а closed one. "There 
are no valves or other wear- 
ing parts, and in installations 


running on a high vacuum, 


the efficiency is high, and 
the pump even more eco- 
nomical to run than the 
perhaps more popularsteam- 
operated air ejector. The 
last pump of the shaft is a 
rotary high- lift condensate 
extraction pump. In the 
larger sizes, the casing is split 
horizontallv, and both suc- 
tion and discharge branches 
are arranged on the lower 
half. Тһе air-freeing cham- 
bers on the suction side are 
connected to the air pump, 
and this device, combined 
with the pressure sealing 


chambers around the shaft, keep the condensate 


Розн-Воттон CONTROLS ох RADIAL DRILL. 


In the centre of the figure is seen the air cooler 


free from oxygen and therefore suitable for boiler | in its correct relative position to the other under- 


feed on a closed system. 


. . . + пе 
ground, фе., condensing, plant. This 18 8 feat. 
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Fie. 108. GENERAL VIEW оғ TURBINE ERECTION SECTION, LOOKING боотн. 


of the Metropolitan-Vickers system of closed circuit 
ventilating for turbo-alternators. Instead of using 
a filter, which is not always satisfactory, the alter- 
nator is carefully cased in, and clean air is circulated 
through it constantly. The air is kept cool by the 
system of gilled tubes previously referred to as the 
air-cooler, through which water is circulated, care 
being taken to prevent moisture leaking into the 
ventilating circuit. The alternator is thus kept 
free from dust, and the closed circuit only gives 
a very limited supply of oxygen in case of fire. 
The tubes are { in. in diameter, and upon them are 
strung very closely-pitched tight-fitting copper gills, 
the gills being, further, metallically connected to the 
tubes. After hydraulic testing, the completed tubes 
are assembled between tube plates, into which they 
are fitted with ordinary condenser packing. Imme- 
diately below the air cooler are seen the twin strainers 
for the water supply to it. | 
Two more examples of assembly erection carried 
out in this area may be illustrated as showing 
modern practice in auxiliary plant. Тһе firet of 
these, Fig. 101, on Plate LXVIII, shows a compact 
arrangement of the firm's central-flow, two-stage, 
steam-operated air ejectors for a 25,000-kw. turbine 
веб. Two of the units are for full-load service, the 
third unit is provided as a stand-by. Fig. 106, ње 
page 658, illustrates а pair of high-pressure f : 
heaters, with а common valve chest containing the 
automatic inlet valves, non-return valves, and spring- 
loaded by-pass. The apparatus at the bottom of the 
figure consists of float traps between the иа 
for dealing with the drain. These аге equipped 15 
a trip gear that operates the automatic inlet valve 
in the event of a burst tube. The inlet valve is 
closed when the emergency trip operates and the 
boiler feed passes through the spring - loaded by - pass 
and thus short- circuits the heaters. In this т 
water is prevented rising ир in the heaters an 


getting into the turbine. The particular set shown 
in the figure is operated by steam bled from the 
turbine. The heaters are suitable for operation 
on the boiler side of а 450 Ib. per square inch 
pressure system, and are capable of increasing 
100,000 Ib. of condensate per hour by a temperature 
rise of 140 deg. F. 

On the west side of the aisle, south of the south 
crossing. is the turbine erection bed, of which a 
view is shown in Fig. 108, above. Тһе work 
appearing in the illustration is, commencing in the 
foreground of the figure and following the left-hand 
railway line, a nearly completed turbine of 3,000 kw. ; 
the bottom castings of three others of 10,000 kw., 
12,500 kw., and 12,500 kw. respectively ; and two 
sets пеагіу finished, of 18,750 kw. and 20,000 kw. 
respectively. Nearer the gallery at the right-hand 
side of the figure is a large set of 45,000 kw., and 
behind and at right angles to it a set of 5,600-kw. 
capacity. With the exception of the 45,000-kw. 
set, which runs at 1,500 r.p.m., these are all designed 
for a speed of 3,000 r.p.m. It is not, however, the 
invariable practice to erect all turbines on this site ; 
a good deal, for example, may depend upon the 
state of progress of the generators they are to drive, 
and frequently enough the complete machine is 
erected on the adjoining turbine test bed. Fig. 102, 
on Plate LXVIII, shows а machine so completed 
and on the test bed with all its auxiliaries awaiting 
test. This set is 35,000 kw., 1,500 r.p.m. 

Referring to the various turbines shown in the 
last two and other figures, some differences in outline 
may be noticed, and it may, accordingly, be pointed 
out that, while all the turbines manufactured by 
the firm are of the impulse type, а large number 
are constructed with the Bauman system of multi- 
exhaust blading, an arrangement permitting large 
outputs at high speeds without the use of blades 
of excessive lengths or discs of large diameter, both 


of which expedients involve high running stresses. 
One example of a rotor for multi-exhaust blading is 
shown in Fig. 48, Plate XVII ante. In the second 
last wheel of this rotor the blades are divided across 
their length by a ring, which runs opposite to a 
port division in special diaphragms between the 
end rings. Тће net result is that а part of the 
steam passing through the outer annulus is ех. 
panded to condenser pressure, while the remaining 
steam passes through the inner annulus, to a 
diaphragm in which it also is expanded finally to 
condenser pressure for the full length of the blades 
in the last wheel. In other cases than that shown 
in the figure referred to, this steam from the inner 
annulus may pass to an intermediate diaphragm 
in which a further subdivision occurs, the number of 
exhaust stages being varied according to the 
particular conditions under which the turbine is 
to work. In Fig. 48 it will be seen that the blades 
of the last wheel are not subdivided, and the virtual 
blade length is, accordingly, that of the blade of 
the last wheel plus the outer portion of the preceding 
wheel. The factor of safety in large turbines 
constructed on the multi-exhaust system is equal 
to, or even higher than, that in small ones of the 
usual type. 
(To be continued.) 


LAUNCH or THE 5.5. “ ANTIGONE."— А successful 
launch took ere on March 28, from the yard of Messrs. 
Napier and Miller, Limited, Old Kilpatrick, of the steel- 
screw cargo steamer Antigone, which is being built to 
the order of the New Egypt and Levant Shipping 
Company, of London. She is of the shelter-deck type, 
and is built to comply with Lloyd's highest class with 
the following dimensions Length, 400 ft.; breadth, 
54 ft.; and depth, 36 ft. 8 in.; the groas tonnage is 
about 4,550 tons, and the deadweight 8.370 tons. Pro- 

lling machinery of 2,500 I. H. P. is being installed by 
Мезе John С. Kincaid and Company, Limited, 
Greenock. 
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THE TRENTON CHANNEL STATION 
OF THE DETROIT EDISON COMPANY. 
(Continued from page 630.) 

CONDENSER ÁRRANGEMENTS. 


Тнк general plan, Fig. 112, shows the arrange- 
ment of the ground floor of the turbine house for 
the first three sets. The rest of the station follows 
similar lines, but with certain alterations made 
necessary by modifications of plant. The main 
condensers are arranged, under the main units, 
between which are wells, and the main ciroulating 
pumps and motors are placed between the sets at 
these points. The rest of the auxiliary plant is 
placed parallel with the circulating pumps, and on 
the ground floor, on the side towards the boiler 
house. 

Two types of condensers have been installed for 
the main units. In all cases, they have been 
supplied by the Worthington Pump and Machinery 
Corporation. Units 1 to 3 are furnished with con- 
densers of the type shown in Figs. 113 to 115, on 
page 670, and the illustration, Fig. 116, showing the 
tube plate during tubing. These condensers have 
in two cases, 7,614 tubes and about 47,300 ва. ft. 
of surface, but in the third these are increased 
somewhat. The tubes are all 1 in. in outside 
diameter and 24 ft. long, of Admiralty bronze. 
The condenser shell is circular, as are also the 
tube plates, the latter being set in the lower part 
of the shell. They аге of the single-pass type. 
The tubes are set in expanding rows, the 
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spacing, centre to centre in the upper part, being 
&bout 4 in., while towards the bottom it is 18 in. 
centre to centre. On the left-hand side, as shown in 
Fig. 115, steam is allowed to pass down the crescent- 
shaped space outside the tubes, to the bottom of the 
condenser, in order to prevent the condensate becom- 
ing chilled in the cold months. This supply of steam 
is regulated by а damper, shown in the left bottom 
quadrant, and adjusted by a screwed stem and wheel 
outside the shell. A further adjustable damper is 
hinged across the vertical axis of the condenser, 
to deflect the steam among the tubes, and prevent 
it finding its way direct to the bottom, along the 
centre lane in the tubes. Another baffle is carried 
vertically up the longitudinal axis of the condenser, 
from & point some distance off the bottom, and is 
then bent at 45 deg. towards the shell on the right 
side. The back of this baffle is fitted with angle 
irons, to cascade any condensate falling on it, to free 
it of vapour. 

А second Ба е starting at the shell some 3 ft. 
below the tube plate centre line, is carried up close 
to the outside tubes, being then bent over towards 
the 45 deg. baffle just described. А 14-т. slot 
is left between the two. Тһе 16-іп. air pump con- 
nection is in the crescent-shaped space thus formed, 
and this space acts as an equalising chamber for 
the pump. The tube space below the 45 deg. baffle 
is air cooling space, to reduce the volume of air 
to be handled by the pump. An emergency free 
exhaust connection, 2 ft. 6 in. by 6 ft. inside, is 
situated above the air pump connection. 


plates and shell are concentric. 


STATION, DETROIT, MICHIGAN, U.S.A. 


The turbine exhaust flange connection has a clear 
opening of 12 ft. 14 in. by 17 ft. 104 in. The con- 
densing water is admitted through two 48-in. dia- 
meter inleta in one quadrant, and is divided and 
directed upwards by diaphragms, so that the flow 
of cold water is towards the shell top where the tubes 
are widest apart and the steam hottest. The inlet 
water-head is tapered. The outlet is 2 ft. 6 in. 
by 12 ft. The outlet head is furnished with а weir, 
and with two sets of gates worked by outside 1 
во that the flow through any part may ђе 8 
with a view to economy in winter. The hot- we 
is large and is furnished with two 12. in. suction 
connections. The condenser is carried on four nests 
of eight helical springs, with screw- jack Бари. 

Тһе condensers of the more recent units are ed 
trated by Figs. 117 to 120, on page 661. These 3i 
the same general shape and dimensions 88 the ear : 
units, but the tube and hot-well arranpa 
are quite different, as are also the water-heads. За 
tube arrangement is shown in Fig. 119. The ie 
diameter and length are as before, but the tu 
There are 8,34 
tubes in these condensers, giving cooling ipis 
amounting to 51,866 sq. ft. These. figures wal 
slightly in the different units, owing > 3 
modifications in the steam lanes. The kn 155 
arranged symetrically about the vertical centre 2 
іп a series of large groups, sub-divided into 8 
bundles by baffles. Тһе main groups are gepara 
by larger wedge shaped spaces, ап 
deflect the steam through the 
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Fie. 120. Тове-РрАТЕ FOR No. 4 SET CONDENSER. 


is parallel in this design, instead of tapered, and Ше | Ше pocket can escape by this pipe, and rises to the 
two condensing water inlets enter in а horizontal| main air pump collector. Further, a vent from the 
line, one on each side, the two streams meeting іп | hot-well is brought into the condenser to dispose of 
downwards towards the interior of each main group | the centre and rising into the shell. &ny vapour found in it, in а like manner. The 
where there is again an open leg fitted with baffles Тһе hot-well has been made separate from the | new design of condenser is found to give about 0:1 in. 
The tubes in the bottom 90 deg., i. e., 45 deg. on | condenser altogether in units Nos. 4 and 5,| better vacuum than the old. 


each side of the centre line, are baffled off from the| in order to secure still greater capacity than was| In both sets of drawings the connection may be 
remainder, and, as before described, constitute ап | provided in the earlier units. Water flows into | noted in the inlet head, for the generator air cooler 
air cooler. The air and vapour pass into this and | the hot-well through a 16-in. connection оп a] supply, referred to in an earlier article (page 606, ante). 
rise towards а longitudinal pipe, placed just below | deep pocket іп the bottom of the middle part of| Тһе condensers for the direct-current house 
the central axis of the condenser and perforated| the shell. This pocket is furnished with а raised| generators are also placed immediately below their 
underneath. This is the air pump collector, and| rim and а raised cover plate. In the latter is|turbines. Those which аге provided for the 
makes connection with the 16-in. suction pipe, | а vent pipe extending upwards into the air cooling | house-alternator sets, are of standard design, and 
through the inlet water-head. The inlet water-head | space. Апу air or vapour freed from the water in | require no description. The direct-current sets 
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have condensers of 7,500 ва. ft. of surface, with 
circular shells, the exhaust steam inlet being 66 in. 
in diameter. The water inlet and discharge are 
both 24 in. in diameter, the hot-well suction 6 in. 
in diameter, and the air-pump connection 8 in. in 
diameter. Тһе condensers are of the two-pass type 
with circulating water inlet and discharge in the 
same water head. These condensers are carried on 
springs. The 2,000 kw. alternating-current set con- | 
densers have each 4,100 sq. ft. of surface. Тһе 
exhaust opening in this case is 52 in. and the circu- 
lating water inlet and discharge 18 in., the other 
connections being as in the direct-current sets dealt 
with above. | 
The condensate is handled at Trenton Channel 

in a rather unusual manner, the company having 
adopted for this a combination set of hot-well and | 
boiler feed pumps, as the result of its experience at 
previous plants. This combination was first tried 
at Delray in 1912, but run by alternating-current 
motors. Іп the Trenton Channel plant the subject 
has been carried rather further. Тһе machines for 
the first three main units installed there constituted 
a mechanical combination of direct-current motor or 
turbine, driving direct a boiler feed pump, and from 
an extension of the pump shaft, a hot-well pump. 
In the later units, Nos. 4 and 5, this mechanical 
combination has been abandoned in favour of an 
electrical one. Тһе sets for the first three units were 
furnished by the De Laval Steam Turbine Company. 
There are two sets for each main generating unit, 
and in each case one is motor-driven and the other | 
operated by a steam turbine. In all these cases the 
boiler feed pumps are six stage centrifugals, of 

| 

| 

| 


1,300 gallons per minute capacity, against а total 
of 1,090 ft. head. Тһе hot-well pumps are single 
stage centrifugals of 1,500 gallons per minute 
capacity. "The boiler feed pumps have suction and 
delivery connections 8 in. in diameter, and the 
hot-well pumps connections for 12-in. piping. The 
speed is from 1,200 r.p.m. to 1,000 r.p.m., the drive 
in three cases being by a 700-h.p. Westinghouse 
motor on the 240-volt direct-current supply, and, 
in the other three, by a single stage De Laval steam 
turbine. Normally, the motor-driven set is used, 
the steam set of a pair being held in reserve for 
emergency use. А pair of these earlier sets is 
shown in Fig. 121, while Figs. 122 and 125 illustrate 
thelater arrangement. Тһе mechanical combina- 
tion above referred to has not proved altogether 
satisfactory owing to the fact that the necessarily 
high speed of the boiler feed unit is not suitable 
for the hot well pump. For this reason the boiler 
feed pump (of seven stages) is now driven by a 
700-h.p. direct-current motor (or a steam turbine) 
as before, but the hot-well pump on the shaft exten- 
sion is replaced by an alternator of 125 Ку.-а. | 
capacity and generating current at 220 volts, 60- 
cycles, 3-phase. This combination is illustrated in 
Figs. 122, 123and 124. In the illustration, Fig. 122, 
the small exciting machine will be recognised on. 
the near end of the alternator, the set illustrated in | 
this figure being one of the turbine-driven com- 
binations. The current so generated is supplied to a | 
100-h.p. squirrel cage induction motor, designed for 
a synchronous speed of 900 r.p.m. and this is 
coupled direct to an 8-іп. three-stage centrifugal 
hot-well pump, of the same capacity as formerly. 
The drawing reproduced in Fig. 127 shows the hot- 
well pump and motor, while one of the duplicate | 
sets шау be seen in the view reproduced in Fig. 125, | 
as already noted. 

As in the earlier arrangement, there is one of 
these motor-driven boiler feed pumps to each main 
unit and one steam-driven boiler feed pump held as 
reserve ; for units Nos. 4 and 5 the latter are driven 
by single stage turbines by the Terry Steam Turbine 
Company. For unit No. 6 a De Laval turbine will 
be used. These turbines are of 725 h.p. and run at 
1,730 r.p.m. Fig. 125 shows the two hot-well pumps 
of No. 4 unit, corresponding to the boiler feed-motor 
generator sets shown in Fig. 122. When the boiler 
feed pump is run at 1,200 r.p.m. (full capacity), 
the hot-well pump motor runs at 870 r.p.m. When 
the boiler feed pump is slowed down, the frequency 
of the alternating-current generator falls, and when 
the boiler feed pump is running at only 1,000 r.p.m. 
the generator frequency will be reduced to 50 cycles. 
With this current the hot-well pump motor will run 
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Fic. 121. 


COMBINED Нотчеш, AND BOLLER FEED Pump; No. 3 SET. 


Fic. 122. Вошев Екер Pump anp A.C. GENERATOR; No. 4 бет. 


at only 720 r.p.m. Тһе later arrangement allows 
greater latitude in lay-out, and enables the hot-well 
pumps to be placed close to the condensers, as well 
as permitting of a more suitable lay-out from the 
point of view of overhaul. In the later units, the 
seven-stage boiler feed pumps have S. in. suction 
and 6-in. delivery connections, while the three-stage 
hot-well pumps have а 1441. suction and 8-in. 
discharge. 

The turbines for these pumps are arranged to 
start up as quickly as an electric motor. They 
are provided with automatic relief valves, which, 
when starting up, open the exhaust to atmosphere. 
After starting up, the operator opens a connection 
to the main condenser. This causes the relief valve 


to close automatically and the turbine exhausts 
into the condenser, with the object of economising 
steam. 

For the auxiliary systems, in the case of the 
A.C. system it has already been stated that the 
hot-well pumps are among the auxiliaries coupled 
direct to the generator terminals. These pumps have 
a capacity of 80 gallons per minute and are driven by 
15-h.p. motors at 1,800 r.p.m. The direct-current 
machine hot-well pumps are two-stage centrifugals 
of 150 gallons per minute, driven by 30-h. p. direct- 
current motors with a range of speed from 1,200 
to 1,600 r.p.m., one being provided for each con- 
denser. 


The air-vapour is withdrawn from the condensers, 
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Fie. 126. VERTICAL Dry-Vacuum Ром. 


the cylinder and valve arrangements are shown in 
pones зе 7o Mee eg 7 -----< --——-$-5$5/4€-———-»| | Figs. 128 to 130 on page 664. Тһе machihes are 
B -----------4:0341---------- >) known as  Laidlaw-Dunn-Gordon dry- vacuum 

| pumps. They are fitted with valves of the Laidlaw 

feather type, consisting of series of thin strips of 
spring steel carried incages, onthe method previously 
described in our columns and familiar to our readers. 
Suction valves are arranged in the top head, which 
is in communication by а 16-in. pipe with the 
condenser, and in the piston, discharge valves 
being fitted in the bottom head, which has ап 8-in. 
outlet to atmosphere. In operation, assuming the 
piston to be on the top dead centre, as it is moved 
downwards air is drawn from the condenser into 
the cylinder. On the upward return stroke this 
air is passed through the valves in the piston, to 
the lower part of the cylinder, to be discharged on 
------ | | АБУ the next downward stroke, while more is drawn іп 
++ элима: on Ще upper side of the piston. Тһе pumps аге 
x 7 nS water-jacketed and have jacket-inlet and outlet 

635 E nd a a a a стао ^ connections of 13 in. and 2 in. diameter respectively. 

A Operating with the condensers on a 29-in. vacuum 
In the case of the main units, by vertical single-acting | have cylinders 33 in. in diameter, with a stroke of | and 60 deg. F. circulating-water temperature, the 
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vacuum pumps, constructed by the Worthington] 18in. They are single-crank motor-driven machines pumps have a capacity of 9:4 cub. ft. of free 
Pump and Machinery Company. These machines| of the general type shown in Fig. 126. Details of| air per minute. One pump is furnished for each 
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condenser, being direct driven by а 66-h.p. direct- 
current motor on the 240-volt supply, running 
at from 120 to 60 r.p.m. Between the two parts 
of the set is mounted a flywheel 7 ft. in diameter 
with 8-in. rim. Тће Detroit-Edison Company con- 
siders this an excellent type of machine for this 
work, giving very little trouble, and for its capacity, 
occupying very little floor space, in addition to 
which the sets can be so located that the suction 
is at а convenient height and requires only a short 
connection to the condenser. The floor-space 
occupied is about 10 ft. 9 in. by 7 ft. 

In the case of the direct-current auxiliary sets, 
dry vacuum reciprocating pumps are also employed, 
but of the horizontal type. These are located di- 
rectly under their sets. They are also single-acting 
with а single cylinder 21 in. in diameter, and stroke 
of 14in. They are driven by direct-connected motors 
of 25-h.p. on the direct-current supply. These 
machines are also of the feather-valve type, by the 
Worthington Pump and Machinery Corporation. 
For the 2,000-kw. alternating-current auxiliary sets, 
the vacuum pumps employed are of the vacuum jet 
type by the Worthington Company, the supply 
pumps for these appliances having each а capacity 
of 1,000 galls. per minute. These pumps are driven 
by 25-h.p. motors on 220-volt supply, and running 
at 1,200 r.p.m. As already pointed out, the current 
for these pumps and other alternating-current 
generator auxiliaries is taken from a transformer 
coupled direct to the generator terminals, so that 
the pumps, &c., start up automatically on the start- 
ing of the generator. These arrangements of the 
alternating-current unit auxiliaries have been made 
with a view to simplification even at some added 
risk. It was pointed out in a previous article that 
it was felt that in the alternating-current auxiliary 
system such risk might be safely taken. 


(То be continued.) 


ELECTRIC LOCOMOTIVES FOR 
OPERATING ON THREE VOLTAGES. 


Тне conditions existing on the Sacramento-Northern 
Railroad, in California, where the electrically operated 
sections are supplied from trolley wires at 1,500 volts 
and 1,200 volta and from a third rail at 600 volts, 
respectively, have led to the design of two 68-ton 
locomotives, which are capable of being worked 
on all these ms. The locomotives are fitted 
with four motors, and give their full speed, of 35 
m.p.h., on all three pressures. In order to obtain 
this speed and the specified acceleration, the motors 
are arranged so that they can be connected in series, 
series-parallel, or parallel, but the latter combina- 
tion is not used on either the 1,200 volt ог the 1,500 
volt circuits. Тһе motors are arranged for both 
full and short field operation, the change over 
being effected by means of & group of cam-operated 
Switches, which are electro-pneumatically controlled. 
A ourrent-limit relay and suitable control circuite 
ensure that the short-field connection is only used, 
whatever the position of the master controller, when 
the current taken by the motors is below a pre-deter- 
mined value, thus reducing the load on the power 
system when the locomotive is exerting a large tractive 
force. Once the short field has been switched in, 
however, it remains in circuit until the master con- 
troller is moved to а full field position. 

The master-controller has 27 running notches, an 
“ой” position, and two transition spaces. Іп 
addition to the usual interlocking arrangements, a 
special device prevents the motors from being connected 
in full parallel when the higher voltages are being 
used. Selective relays are provided so that the change 
over from one system to another is made automatically. 
Where the change over is simply from the trolley wire 
to third rail, or vice versa, at the same voltage, no dead 
section is necessary between the two, provided the two 
supply circuits are inter-connected. A dead section, 
over which the locomotive must coast, is, however, 
always interposed between two sections which are 
being operated at different voltages. | 

Тће equ pment for changing over from trolley to 
collecting shoe supply, or vice versa, consiste of two 
relays, an 5 change-over drum, and a 
set of switches. The relays are connected in the trolley 
and shoe circuits, respectively, and so long as both are 
energised or de-energised, the system is stable. If one 
relay is energised while the other remains dé-energised, 
the change-over drum is moved pneumatically in the 
appropriate direction. This drum carries contacte for 
connecting the auxiliary apparatus to the trolley or 
shoe circuits, respectively, and interlocking contacts 
which close the control circuits, thus operating the 
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Fig. 129. SUCTION VALVE. 
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switches which connect the main motors to thejtrolley 
or shoe circuits. 

The equipment for changing over from one voltage to 
another consiste of a high and low voltage relay, a drum- 
type switch, which alters the circuita of the double 
voltage compressor motors, &c., to correspond with 
the voltage in use, and & push button at each driver's 
position. The electro-magnetic valves on the вегуо- 
motor, which operates the change-over drum, are во 
arranged that when their coils are de-energised the 
drum moves automatically to the high-voltage position. 
The contact on the low-voltage relay is closed when the 
relay is energised, while the contact on the high voltage 
is closed when the relay is de-energised. The former 
relay is set so that it lifts at 300 volte and drops at 
200 volts, while the latter drops at the same voltage, 
but lifts at 750 volts. The contacts on these two relays, 
the two coils on the change-over drum, and the push 
button, are connected in series. 

When the locomotive is running on 600 volte, the 
low-voltage relay is closed, the high-voltage relay open, 
and the change-over drum is in the 600-volt position. 
On reaching a dead section, the low-voltage relay opens 
and the change-over drum moves over to the 1,200-volt 
and 1,500 volt position, sincethe electro-magnetic valves 
operating it are de-energised. When the locomotive 
enters the high-voltage section, both relays close, since 
the voltage is above 750 volte. If the line voltage fails 
at any time, the change-over drum is moved to the 
high-voltage position in the same way, if it is not 
already in that position, thus ensuring the safety of the 
ur eae TRUM 

or any reason the line voltage falls below 200 vol 
both relays will open, and if us locomotive has been 
operating on 600 volts the change-over switch will again 
move to ite high-voltage position. ІҒ the line voltage 
falls from 1,200 or 1,500 volte to zero and then rises to 
between 300 and 750 volts, the low-voltage relay closes, 
but the change-over drum is prevented from movi 
to its low-voltage position by the push-button 
switch in the driver’s compartment, whic keeps the 
electro-magnetic valves operating that drum open. It 
is thus impossible for the low-voltage connections to be 
established, while the locomotive is in a high-voltage 
section on which the voltage is more than a certain 
amd pred normal. 

en the locomotive is running on 1,200 or 1 
volte and reaches а dead section, both relays open, e 
for the reason mentioned above, the change-over switch 
does not move. On passing on to the low-voltage 
section, the low-voltage relay closes, but the change 
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Switch does not operate until the driver presses the 
ush button completing the circuit. After this has 
n done, the change-over switch is retained in Ше 
low-voltage position pneumatically as long ав the low- 
voltage relay is energised and the high.voltage relsy 
remains open. | 

A voltage relay inserts resistance in the circuit of 
the compressor motor when the locomotive is operating 
on 1,500 volta, but the main motors are designed to run 
in series on either 1,200 volte or 1,500 volts. The 
overload relay, with which each of the motors 18 
fitted, first inserts resistance in the circuit to reduce 
the current and then opens the circuit. 

Each main motor is equipped with а contact therm- 
ometer, which is sealed in а brass tube. This tube is 
carried іп a copper cell, which in turn is embedded in the 
field winding. These thermometers are connected to 8 
relay by means of which the circuit is opened when the 
motor exceeds a pre-determined temperature. In 
cases of emergency, those relays can be cut out. Therm- 
ometers are also provided for continuously indicating 
the temperature of the motors. ‚ 

The mechanical portion of these locomotives consists 
of two four-wheel swivel trucks and a steeple type 
cab, which contains the auxiliary eleotrieal equipment 
and the compressors, as well as two driver's positions. 
The main air reservoir, brake cylinder and brake 
rigging are carried beneath the cab, while there are 
two other reservoirs on the roof, as well as a ntograph 
and pantograph switch. The length over the coupling 
knuc is 37 ft. 114 in., the height over the panto- 
graph (down) is 16 ft. 0} in. and the height of the 
drawhar ів 344 in. The total wheel base is 25 ft. and the 
wheel diameter 36 in. The gear ratio is 18: 68. 
The maximum tractive effort is 45,300 lb. st 33] 
per cent. adhesion. 

The mechanical parte for the locomotives were con: 
structed at the Baldwin Locomotive Works, Phils- 


ving | delphia, while the electrical equipment was supplied 


by the Westinghouse Electric and Manufacturing Com- 


‘pany, of East Pittsburgh. 


LAUNOH or THE 8.8. “ Apurs.’—A similar vessel to 
the Catatumbo, which was recently handed over to ber 
owners, the Venezuela Gulf Oil Company, was launched 
on April 18, from the Hebburn shipyard of Messrs. 
Palmers Shipbuilding and Iron Company, Limited. The 
new vessel, which has been named Apure, is a twin-screw 
oil-tank steamer, constructed on the Isherwood bracket: 
less system, and is to be fitted with triple-expansion 


engines made by Messrs. Palmers at their Jarrow Engine 


-over | Works. 
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LABOUR NOTES. 


———— 


Tue decision of the Amalgamated Engineering 


Union's National Committee to “ recognise ” piece- 
work and seek а national agreement on the subject 


with the Engineering and Allied Employers' National 
y, but if it 


Federation comes а little Јафе in the 
silences the academic, as distinct from the practical, 
objections to the principle of payment by resulta, it 
wil, nevertheless, serve а very useful purpose. 
Obviously, it will not be easy for either side to adjust 
the terms of а satisfactory agreement. Some of the 
difficulties are foreshadowed in Mr. Allison’s resolution 
as it appeared in the agenda for the Southport meeting. 
According to the newspapers, he merely moved that, as 
75 per cent. of the membership was working some 
system of payment by results, the Union should recog- 
nise the system and negotiate for a national agreement 


of control. 


In the resolution, as originally framed, it was added 
that application should be made for a consolidation 
of bonus and basis rate to be the rate on which piece 
times or prices are fixed. Moreover, the resolution 


proceeded: “ A substantial increase in wages, not less 


than 33 per cent. on the consolidated rate [should], 


be asked on behalf of those men who, by nature of 


their work, are not on any system of payment by results, 


with a view to bringing their wages to compare with the 


earnings of the  pieceworker." Apparently, the 
Executive Council, in their approach to the employers, 


are to be left with a freer hand than these proposals 
imply, but the proposals, nevertheless, indicate how 


the wind may blow. A questionnaire is to be circu- 


lated in order to elicit information about systems of 
payment by results in operation. The answers 
obtained may be helpful to the Executive in their 
negotiations with the employers, but the fact need not 
be ignored that a quite sufficient volume of experience 
of various systems in operation is already available 


to them. 


A resolution—for which the London Divisions were 
responsible—to the effect that a ballot vote should be 
taken with the object of ascertaining the views of the 
members on the question of continuing or discontinu- 


ing the York Memorandum, was heavily defeated. 


The objection of Labour’s extremists to the York 
Memorandum has never been easy to understand, as 
that document merely prescribes the procedure that 
has to be followed when a difference arises between 
Its most oppressive 


provision, from the point of view of extremists, is 


workmen and their employers. 


this :—“ Until the procedure provided above has been 


carried through there shall be no stoppage of work 


either of a partial or general character." The truth 


is, however, that it has never operated өрчүү 
п 


during the many years it has been in operation. 
the contrary, with it functioning as & safeguard, the old 


Amalgamated Society of Engineers reached a very 


high state of prosperity, numerically and financially. 


A London resolution to the effect that district com- 


mittees should be given the right to make local applica- 


tions for wage advances was also lost, as was one 


instructing the Executive Council to negotiate for the 


conversion of the 108. per week war bonus into wages. 
In the course of the discussion on the first of these 
proposals, Mr. Brownlie, the president, emphasised 
the value of national wage negotiations. Тһе proposed 


change would be, he declared, a fundamental, disastrous 


blunder. 


The following resolution was carried by 41 votes 


to 11 :— We recognise the Trades Union Congress 
and the Labour Party as the only national labour 
bodies entitled to our support, and we repudiate the 


attempts of hostile bodies to create dissension in our 


ranks. In particular, we denounce the attempts of 
the Communist Party апа the National Minority 
Movement to form rival bodies to the Labour Party апа 
the Trades Union Congress, and, by constant endeavour, 
to obstruct and frustrate the administration of Congress 
policy by the General Council. We announce our 
intention to do all in our power to defeat all disruptive 
tendencies within the Union, and call upon all our 
branches, districts, and national officials to co-operate 
in refusing to deal with the correspondence of these 
hostile bodies, and to refuse to tolerate all interference 
from them in any of the Union's business. We authorise 
the executive to take such steps as may be appropriate 
within the meaning of the Union's rules to give effect 
to the resolution." 


Speaking in support of the foregoing resolution, Mr. 
Brownlie said that the methods of the Communist 
Party and the Minority Movement were unquestionably 
disruptive. Тһеіг tactics had been, in his opinion, 
largely responsible for the lock-out of 1922, which 
cost the Union 1,000,000/., and led to a serious loss of 
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membership. Тһе resulta of the recent elections of 
officers showed conclusively that the great majority 
of the members of the Union Бад no sympathy 
with either the Communist Party or the Minority 


Movement. А 


Alluding to the Mond conferences, in the course of 
his presidential address at Southport, Mr. Brownlie 
said :— 

“ We have behind us many years of negotiation 
with the employers. We are experienced in collective 

rgaining. Arising out of the reiterated appeals of 
the Prime Minister ' for peace in industry in our time, 
О Lord,’ conversations have been taking place between 
certain people gathered together by Sir АЈ Mond and 
& committee of the Trade Unions Congress. The 
executive of the Amalgamated Union has challenged 
the action of the trade union representatives in this 
matter, and your executive's objection still holds good. 
The Mond discussions differ from collective bargaining 
in this respect, that while the trade union side repre- 
sents the Trade Unions Congress, the employers’ side 
represents no similar or апу other organisation. The 
employers say they are there in their personal capacity. 
This implies that they do not even represent their own 
firms. It has been stated that the Mond discussions 
are not intended to interfere with the domestic discus- 
sions of any particular industry. For ту part, 4 
declaration of this kind carries no weight unless, of 
course, the discussions are confined to questions that 
do not affect any industry ; and that is а ridiculous 


assumption.“ 


“ Your Executive," Мг. Brownlie went on to say, 
" have questioned the right of tbe General Council to 
enter into conference on bebalf of the trade unions, 
and to that decision it adheres. I recognise that it is 
not possible to prevent people assuming the right to 
discuss any subject, whether within their sphere or not, 
but I think the Executive Council and the great 
majority of the members of our union will support me 
when I say that we will not permit the trade union 
side of the engineering industry to be affected by 
any decisions which may be arrived at by outeiders." 


The wider circulation which Sir George Hunter's 
letter to the Prime Minister on the subject of unem- 
ployment is now receiving in its pamphlet form ought 
to serve the extremely useful purpose of guiding public 
opinion on & question whose intricacies baffle the man 
in the street. There is, for instance, point in the 
veteran shipbuilder's warning that if nothing on a 
much wider апа more far-reaching scale than has yet 
been attempted is done to provide training апа work 
for our unemployed, a large number will become 
permanently unemployed. What the Government can 
do, and ought to do without delay, in defiance of all 
difficulties, is, Sir George declares, to provide emigra- 
tion for hundreds of thousands of the unskilled men 
and boys, who would require some training and the 
loan of capital, and to train others as bricklayers, 
plasterers, wood-workers, engineers, electricians, ship- 
builders, and for work on the land. Хо trade union, 
or narrow or selfish, interests should, in Sir George’s 
opinion, be allowed to delay such action. He believes 
it to be vital to the solution of the unemployment 
problem, and reckons that, whatever it costs, the 
money will be well spent. The cost of such a scheme 
would, of course, be heavy, and the effect on our 
unemployment expenditure would not be immediate. 
But, as we have suggested, a public, reasonably well- 
informed on the subject, might not shy at the prospect, 
especially in view of the fact that the ultimate benefit 
to British industry would be immense. 


At a conference in Nottingham last week-end, the 
National Foremen’s Association of the Engineering 
and Allied Trades decided to continue affiliation to 
the Trades Union Congress and the Engineering and 
Shipbuilding Trades Federation, but gave the executive 
power at their discretion to take a ballot of the members 
should anything arise whereby the existing under- 
standing with employers be challenged. The under- 
standing is that if any dispute arise between employers 
and employed the foremen shall remain at work and 
adopt a neutral attitude. 


By 12 votes to 11, the Governing Body of the Inter- 
national Labour Office, at a meeting in Geneva on 
Monday, rejected the proposal of Mr. Humbert Wolfe, 
the British Government representative, to apply forth- 
with to the Washington Hours Convention the proce- 
dure for the revision of conventions recently agreed to. 
According to The Times correspondent, Mr. Wolfe 
explained to the delegates that the effect of his proposal 
would be to cause the Governing Body to instruct the 
International Labour Office to prepare a report on the 
working of the Hours Convention up till now. The 


A reduction of 10 per cent. in t 
in the case of all time-workers except labourers, and a 


flat reduction of 24. 64. per week in the bonus of all 
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Governing Body would then decide whether, in the 


light of the report, revision was necessary. The 
British Government, it was added, had no wish to 


interfere, or intention of interfering, with the main 
principles of the Convention. The majority was 
composed of the workers’ group and six Government 
delegates, and the minority, of the employers’ group 
and five Government delegates. 


On the motion of Mr. J. T. Brownlie, secretary of the 
British Section and president of the Amalgamated 
Engineering Union, the Central Committee of the 
International Metalworkers’ Federation, at a meeting 


in London on Wednesday, passed the following resolu- 


tion :—'* That this Central Committee of the Inter- 
national Metalworkers Federation, representing 
2, 500, 000 organised metalworkers, views with grave 
apprehension the attitude of oertain Governments 
towards the ratification of the Washington Hours 
Convention. It deplores the suggestions made for a 
revision of the terms of the Draft Convention, and, 
in view of the imperative necessity of the application 
of the principles underlying the Convention, herewith 
calls upon the organised metalworkers of all countries 
to join in a united protest against the delay in ratifica- 
tion, айа urges them immediately to press for legis. 
lation to ratify within their own country." 


A conference on Ше subject of wages has taken place 
between representatives of the National Light Castings 
Ironfounders’ Federation and representatives of the 
Joint Committee of the unions having members 
employed in the industry. After discussing the reduc- 
tions suggested by the employers, the meeting was 
adjourned until June 28 in order to allow the union 
representatives to consult their constituents. Тһе 
employers have proposed а reduction of 108. per week 
from the money bonus of all piece-workers 21 years 
of age апа over, with а proportionate reduction from 
that of piece-workers under 21 years of age, and, in 
the case of rain-water goods moulders, ап additional 
reduction of the existing percentage bonuses of 22] per 
cent. and 17; per cent. to 10 рег cent. іп both classes. 

e all-in wage is proposed 


labourers. 


The Ministry of Labour states that on May 21, 1928, 
the number of unemployed persons on the registers of 
Employment Exchanges in Great Britain was 1,101,000, 
of whom 758,300 were wholly unemployed, 268,600 
were temporarily stopped, and 74,100 were persons 
normally in casual employment. Of the total number, 
892,900 were men, 30,900 boys, 149,800 women, and 
27,400 girls. The number of unemployed persons on 
May 14, 1928, was 1,118,390. Of these, 768,211 were 
wholly unemployed, 277,542 were temporarily stopped, 
and 72,637 were persons normally in casual employ- 
ment; 899,595 were men, 32,747 boys, 155,780 women, 
and 30,268 girls. On May 23, 1927, the number of 
unemployed persons was 978,176, of whom 786,263 
were men, 28,128 boys, 134,819 women, and 28,972 


girls. 


At its annual meeting in Southampton, the Federa- 
tion of Engineering and Shipbuilding Trades had under 
consideration the wages problem affecting Ше member- 
ship in the shipbuilding industry. They regarded the 
offer of the employers as inadequate, but decided to 
await the final vote of the unions affiliated before 
taking any other steps in the matter. With regard 
to engineering wages and the application for 8s. per 
week and 15 per cent. on piece rates, the conference 
agreed to press that claim with all their energy, and 
to recommend to the next conference of the societies 
interested a forward policy. It was felt that many 
sections of the engineering industry could carry greater 
wage costs, although local movements were deprecated. 


THE CHEMICAL INDUSTRY CONFERENCE: ERRATUM.— 
The name Harper, in the second column of page 643 
of last week's issue, third line from the bottom, is а 
regrettable, though obvious, misprint for Haber. 


THE INSTITUTION оғ ELECTRICAL ENGINEERS.— The 
council of the Institution have made the following award 
of premiums for papers read during the session 1927—28 
or accepted for publication: The Institution Premium 
to Mr. Е. Н. Rosencrants; the Ayrton Premium to 
Mr. F. Lydall; the Fabric Premium to Mr. В. 5. Cohen ; 
the John Hopkinson Premium to Мг. D. B. Hoseason ; 
the Kelvin Premium to Messrs. Т. М. Riley and Т. В. 
Scott; the Paris Premium to Messrs. A. H. Law and 
J. P. Chittenden; extra premiums to Messrs. Е. С. 
McKinnon, H. B. Poynder, T. H. Turney, and P. D. 
Morgan; wireless premiums to Professor E. V. Appleton, 
Lieut.-Colonel А. G. Lee, Меввгв. J. W. N. Cobbold, and 
A. E. Underdown; and the Willans Premium to Lieut.- 
Colonel H. E. O'Brien. The awards for papers read 
before students’ sections will be announced later. 
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NOTES ON NEW BOOKS. 


A USEFUL series of notes on steam-turbine details has 
been issued by Меввгв. Julius Springer, Berlin, under 
the title Die Bauteile der Dampfturbinen, the pub- 
lished price being 10 marks. The author is Dr. Ing. 
Georg Каттвав, who has collected together numerous 
examples of the chief component parts of а steam tur- 
bine. These are, however, apparently drawn exclu- 
aively from continental or American practice, and in 
some cases are of а distinctly inferior type, showing 
little grasp of mechanical and hydraulic principles on 
the part of their designers. The opening chapter is 
devoted to turbine casings, and this is followed by а 
section on guide blading and buckets which is descrip- 
tive rather than critical. Methods of securing blading 
are next discussed, but some of the arrangements 
illustrated are somewhat antiquated. Messrs. Brown, 
Boveri’s method of mounting discs on 8 couple of steel 
«‹ U.leathers"' is illustrated and described in the suc- 
ceeding section. Тһе U's fit the shaft at their inner 
diameters and the hub of the disc at their outer 
diameters. Being strongly compressed, they keep 
the disc accurately centred, even should it expand 
a little under the action of centrifugal forces. Тһе 
strength of drums and discs is discussed at some length, 
but the equations are not reduced to as convenient and 
complete а set of curves as those commonly used in 
this country, neither have the stresses in the nave and 
rim been as fully worked out. Critical speeds are next 
dealt with, and curves вте given for estimating the 
weight of discs, which may perhaps prove useful in 
the drawing office. Some curious forms of labyrinth 
packing are described and illustrated, and not all 
appear likely to be efficient. А noteworthy omission 
is any reference to the exceedingly ingenious and effective 
Ljungstróm ing. Amongst the thrust blocks 
described, is that introduced by Messrs. Brown, Boveri 
and Company, in which an equal distribution of the 
load over the whole of the segments is ensured. These 
thrust blocks have been supplied to carry loads of as 
much gs 600 tons. 


Under the title of The Great Physicists, Messrs. 
Methuen and Company have published a short history 
of physics, of which the author is Dr. F. B. Hart, O.B.E. 
The price of the book is 3s. 6d. net. Тһе volume 
opens with an account of the work of the Greek philoso- 
phers, starting with Thales of Miletus who flourished 
in the sixth century в.с., and Pythagoras, and ending 
with Archimedes. Тһе Greeks, however, were less 
successful in physics than in mathematics, since they 
were little given to experiment and, like certain schools 
of politicians, were apt to accept plausibility as proof. 
In dealing with Arabian science, Mr. Hart exposes 
the common error of attributing to the Saracens any 
special love for learning or any great addition by them 
to the store received from the Greeks. To Roger 
Bacon Mr. Hart attributes the beginnings of modern 
science, in which the ultimate appeal is always to 
observation or experiment. Quoting a statement by 
that extraordinary genius, Leonardo da Vinci, Mr. Hart 
fails to note that it is erroneous, and that if a hot and 
cold body of equal weight are placed on opposite sides of 
a balance the balance will tip towards the hot body and 
not towards the cold one, as is suggested. The laws of 
motion had, in fact, still to be formulated. The author 
ranks Galileo and William Gilbert as the founders of 
modern physics. They were contemporaries, but whilst 
Gilbert, in his magnetic studies, explored almost virgin 
territory, to Galileo fell the task of exploding the myths 
inherited from the Greeks, and backed by all the 
weight of ecclesiastical and university authority. It 
was Galileo's work which made that of Newton possible. 
An excellent summary of Newton's optical and mech- 
anical discoveries is given by the author. In the section 
devoted to electrical science, full justice is done to 
Ampere and Faraday, and in that dealing with thermo- 
dynamics prominence is given to the work of Sadi 
Carnot, Joule and Kelvin, to whom we owe the first 
clear demonstration of the principle now expressed 
by the adage that the entropy of the universe tends 
ever towards a maximum. 


It has often been stated that the design side of 
engineering is more efficient than that of production. 
To what extent this statement is now true is not, 
perhaps, a matter for this column, but it is generally 
conceded that, on the production side, training, where 
foremanship is concerned, is a matter of trial and error, 
of experience picked up, without assistance, while the 
job is being learnt. This being so, seeing that efficiency 
of production is closely linked up with the effectiveness 
of foremanship, anything which tends to improve fore- 
manship is worthy of consideration. It 18 quite often 
found that а foreman is simply a promoted workman, 
chosen, as often as not, for his craftsmanship only. 
While there is everything to be said in favour of а 
foreman being а good workman, foremanship requires 
much more than this; it requires qualities and know- 
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ledge, to which the ability to use tools does not con- 
tribute in the alightest degree. "This is recognised in 
some works, but its importance is more appreciated in 
America than in this country. One method of,train- 
ing foremen is treated by Frank Cushman in his,book, 
Foremanship and Supervision (John Wiley and Sons, 
Inc., New York, and Chapman and Hall, Limited, 
London, price 124. 6d. net). The method of training 
ог“ vocational education " considered is that of con- 
ferences, and the book is divided into three parts: 
I. Types of Educational Procedure; 1l. Application 
of the Conference Procedure to the Improvement of 
Foremanship; III. The Application of the Conference 
Procedure to work with Vocational Teachers and 
Supervisors. 'Тће title of the book is an excellent 
one, but to what extent it is justified by the treatment 
за matter upon which opinions may vary. Тһе виђ- 
titles quoted give rather a different impression of the 
book than does the main title, and the average foreman, 
who becomes а reader, may find the subject-matter of 
the book considerably different from what he expected. 
Foremen are usually interested in anything which 
affects their job, and while some are believers in con- 
ferences, in the sense described in this book, there are 
many who have no use for them, due to their ineffec- 
tiveness, and such would regard the title as somewhat 
deceptive. Some of the matter included is certainly 
not worth mentioning as a subject for discussion, while 
ап examination of some of the “ cases and points for 
discussion " would elicit the opinion that they would 
present, par excellence, examples of wasting time. 
There are, however, chapters in which the foreman’s 
duties and abilities are recognised without being dis- 
counted by the puerility to which reference has been 
made. For the training of practical foremen, chosen 
because of their intelligence and practical knowledge, 
the treatment would appear to be too elementary and 
would be more useful, perhaps, for a class of appren- 
tices or budding foremen. It is to be remembered, of 
course, that the book is written to meet American 
requirements, but a study of it hardly tends to raise 
the ideas held of the standards of American super- 
vision, if this book is to be treated as a representative 
text-book. 


The authors, Schiefer and Griin, of Lehrgang der 
Hartetechnik (Julius Springer, Berlin, price 7.50 marks) 
had in mind the compilation of a work on the hardening 
of steel which would serve primarily as a text-book or 
printed notes for disabled soldiers from the metal 
industry taking a course in hardening. The book is 
clearly written and excellently illustrated. About one- 
quarter of it is devoted to the theory and practice of 
hardening, and rather а large proportion to steel-making 
processes and hardening furnaces ; references to the salt 
bath and muffle type of furnace are included. This book 
gives a comprehensive and useful, although perhaps 
elementary, outline of the types of tool steel, methods 
of hardening and the necessary equipment. The 
authors consider that hardening should be introduced 
and regarded as a special subject in technical and 
works schools. Its present-day importance merits 
this consideration. 


Under the title of Тиғбіпев а Vapeur, a French 
translation of Professor G. Belluzzo’s Italian treatise 
on steam turbines has been published in two volumes, 
by Messrs. Gauthier-Villars et Cie, Paris. The first 
volume is priced at 60 francs, and the second at 80 
francs. This second volume is mainly descriptive. It 
has been revised, and, to a large extent, brought up to 
date. It contains nearly 500 illustrations of turbines and 
their components. Almost every problem arising in the 
design of these is discussed, and though in some cases 
the treatment is open to criticism, the volume as a 
whole may be regarded as a valuable contribution to 
turbine literature. We note, however, one exceedingly 
serious error, viz., the following statement, on page 68. 
Bien qu'on ne les construise plus aujourd'hui à cause 
de leur prix élevé et des inconvénients qu'elles pré. 
sentent en service, il est bon de rappeler le systéme 
d'aubage des turbines radiales centrifuges de Ljung. 
stróm." As & matter of fact, this turbine has never 
ceased to be made since its introduction in 1912, and 
has had а most excellent record in service, both for 
economy and reliability. Over two million horse-power 
have been installed in various stations, and though, for 
long, units were generally not rated higher than 5,000 to 
7,000 kw. each, much larger sizes are now being built. 
The publishers should certainly add an erratum slip 
to every volume issued, as so serious & mistatement 
is calculated to injure the builders concerned. Whilst 
as stated, the second volume has been modernised, 
the first volume remains as originally written, although 
very drastic revision was required in order to bring it 
up to date. ln discussing the properties of steam 
for example, the author omits all mention of the 
fundamentally important work of Callendar, to whom 


the only reference we have noted is the statem 
с a ent that 
he takes the adiabatic index for superheated steam to 


be 1:3. Тһе author retains the old empirical and 
mutually inconsistent formule in vogue in pre- 
Callendar days, including the linear expression for the 
latent heat of steam. Mention is made of super- 
saturation, but with the erroneous statement that the 
presence of electrons is necessary for condensation to 
occur in the body of а mass of vapour. No notice 
whatever is taken of the extremely important work 
of the Nozzles Research Committee. The treatment 
of hydraulic shock again is fundamentally erroneous. 
The failure to modernise this volume is the more to be 
regretted since Professor Belluzzo has an easy and 
lucid style and, as a practical turbine designer, knows 
8 the kind of data required in the drawing 
office. 


The forty- first edition of The Electrician Annual 


Tables of Electricity Undertakings (London: Ernest 
Benn, Limited, price 108. net) appears in the соп- 
venient form which was adopted some years ago, when 
the poster arrangement became во large as to be 
unwieldy. 
continue to be used. The disappearance of stations 
gerving а small area, the employment of stations owned 
by one authority to supply the needs of several districts, 
and the general penetration of the Central Electricity 
Board into the affairs of all undertakings, will make 
some re-arrangement, and we hope some simplifica- 
tion, necessary. At present there is а certain lack of 
standardisation, which is probably principally due to 
variations in the willingness of the supply under- 
takings to give all the information asked for, and partly 
to the fact that the systems have grown to an extent 
which was not contemplated when the «questionnaire 
on which the tables are based was first devised. The 
data provided are all useful, but some of it is more useful 
than the rest, and the appeal even of that more useful 
portion varies. Probably every one who employs the 
table аз а саде mecum wants to know the consumers 
voltage and system of supply in the various areas, while 
the prices charged for the various services give useful 
information. 
not of direct value to the commercial man, for whom, 
we imagine, the de 
This applies to the tables which deal with the British 
electricity-supply undertakings, 
force to those covering foreign undertakings. 
the difficulty of obtaining complete information has 
been apparently insuperable, and it might be аз well, 
therefore, to be content with a simpler ideal. Never- 
theless, the utility of the 
far ав it is possible to judge, 
it is set out in à way which 
There is а good index. 


It will be interesting to see how long it will 


Тће rest is statistical and interesting, but 
publication is primarily intended. 


and with even greater 
Here 


tables is, as ever, high. Аз 
the data are accurate, and 
makes for easy reference. 


Dr. R. E. Root is Professor of Mathematics at the 


United States Naval Academy, and he has definitely 
planned his book, The Mathematics of 
(London : 
supply to engineers and students I | 
the subject unencumbered with useless material, claim- 
ing that it covers the | 
essential to the engineer, whatever his speciality шау be. 
Jt must, however, be admitted that the work represents 
а post-graduate course for students who have already 
taken ап introductory course in the calculus. The 


Engineering 


Bailliere, Tindall, and Cox. 348. net) to 
the fundamentals of 


whole range of mathematics 


book, which are rather fully 
stated, thus partake largely of the nature of revision, 
and are of a somewhat simple character. The author 
states that the treatment is based on the supposition 
that the student is to benefit by classroom discussions, 
which may, perhaps, explain the tendency to handle 
in an incomplete and sketchy manner the more 
advanced and important work towards the end of the 
book. Much must, of course, be left to the teacher, 
but the excellent plan has been adopted of appending 
at the end of certain chapters lists of books for supple- 
mentary reading. The work will prove very con 
venient and useful ав a reference book, rather than аз 
a text-book. For this latter purpose the price is high 
and it would be possible to obtain three standard 
English text-books for the same money. 


earlier portions of the 


BRITISH STANDARD SPECIFICATION FOR GAUGES OF 
BROKEN STONE AND CHIPPINGS.——-À revised edition oi the 
specification for gauges of broken stone and chipping ue 
recently been issued by the British Engineering Standard 
Association, which is to supersede that published in 1919. 
After investigations, Ше Association is satisfied that the 
gauges specified in 1913 will meet present-day о 
ments, but the number of quarries able to comply vit 
the standard has increased. The specification is, cor. 
ingly, re-issued with the technical requirements unm ү 
fied; certain editorial modifications have, however, been 
made, &nd metric equivalents of the dimensions have 5. 
added, It is hoped that highway engineers wi adopt 
the specification in their practice, and order broken stone 
and chippings in terms of the British Standard. Cope 
of the new edition, No. 63, 1928, may be obtained from 
the Publications Department, B. E. S.A., 28, Victon* 
street, London, S. W. I, price 28. 2d., post free. 
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^ A VACUUM BRAKE FOR MOTOR VEHICLES. 


CONSTRUCTED BY THE WESTINGHOUSE LIMITED, ENGINEERS, LONDON. 
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VACUUM BRAKE FOR MOTOR 
VEHICLES. 


ТНЕ rapid increase during the last few years, in the 
weight and speed of road vehicles has necessitated а 
corresponding increase in braking power, &nd practically 
аП vehicles in the heavier classes aro now provided 
With some system of servo-brake operation. The servo 
device takes various forms, of which one of the most 
successful is the vacuum system, developed by 
The Westinghouse Brake and Saxby Signal Company, 
Limited, 82, York-road, King’s Cross, N. I. The 
Products of this firm are, of course, well known іп 
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connection with railway brakes, but the application of 
the vacuum principle to road vehicles involved a number 
of special problems. The most important requiremerits 
of а servo system are that a comparatively light pressure 
on the control pedal shall provide any braking effort 
required, that the braking effort shall be in propor. 
tion to the pressure, and that the power system shall 
assist, and not supersede, the ordinary mechanical 
brake, so that the latter may be always available in 
the event of damage to the servo system. 

The Westinghouse system is shown diagrammatically 
in Fig. 4, above, and various views of the vacuum 
cylinder are given in Figs. 1 to 3. As shown in Figs. 3 


BRAKE AND SAXBY SIGNAL COMPANY, 


and 4, the rear end of the vacuum cylinder is connected 
to the induction manifold, a control valve being inserted 
in the line, while the front end is open to the atmosphere. 
The control pedal is connected to а floating lever XZ, 
visible in both figures. The lower end of this lever 
is coupled to the vacuum-control valve G, mounted 
in the end of the cylinder, as shown in Fig. 3. The 
connections to the upper end of the lever can best 
be followed from the latter figure. It will be seen 
that the upper end X of the floating lever carries the 
shackle for the rear brake rods, and is also coupled 
to а double-ended lever XW pivoted on the shaft V, 
апа shackled to the front brake rod at the lower end. 
The lever TV, connected to the vacuum piston, is also 
mounted on the shaft V. An essential feature of the 
arrangement, not brought out by the figures, is that, 
whereas the lever TV is pinned to the shaft V, the lever 
WX is free to rotate on this shaft within limite fixed 
by dogs on the two levers; in other words, tbis lever 
has а certain degree of freedom. 

The action of the mechanism is as follows: —When 
the pedal is depressed, the stiffness of the control-valve 
spring, in combination with the greater length of the 
arm YZ of the floating lever, ав compared with the 
arm YX, results in the lower end of the lever offering 
а greater resistance to movement than the upper end, 
and the latter accordingly moves until the brake shoes 
touch the drums. When this position is reached, the 
point X constitutes a relatively fixed fulcrum, and the 
vacuum- control valvo is opened. A vacuum is then 
created behind the piston, which is driven inwards by 
atmospheric pressure, and the brakes are applied with 
& force depending upon the amount of opening of the 
control valve. The object of the degree of freedom 
permitted to the lever W X will now be clear, as, without 
it, the initial movement of the pedal would involve 
8 corresponding movement of the vacuum piston. 

The details of tho control valve and housing can be 
followed from Fig. 3. The passage À communicates 
with the induction pipe of the engine, and the 
passage B with the brake cylinder. Тһе outer face 
of the diaphragm C is open to the atmosphere through 
the passage D, while the inner face is open to the 
passage B. Тһе sleeve E is attached to the diaphragm, 
and the interior of this sleeve is always open to the 
atmosphere through the port Е. Тһе parts are shown 
in the figure in the release position, in which the 
passage А is closed by а mushroom valve K, while the 
interior of the cylinder is open to the atmosphere 
through the passages B and F. When pressure is 
exerted on the brake pedal, the spindle G is moved to 
the right. This tends to compress the spring Н, and 
the sleeve E with the diaphragm are therefore also 
moved to the right until the face N makes contact with 
a disc valve L, thus cutting off the cylinder from the 
atmosphere. А further movemont of the sleeve permite 
the valve K to open, putting the brake cylinder into 
communication with the passage А. 16 will be noticed 
that the diaphragm is now exposed to the atmosphere 
on Из outer face, and to the vacuum on its inner face, 
with the result that it tends to move in the contrary 
direction to the spindle С. The arrangement results in 
sensitive operation, since, if the pull due to the vacuum 
in the cylinder momentarily exceeds that on the spindle 
G, the sleeve will be pulled by the diaphragm and 
unseat the valve 1. Аш is then readmitted to the 


бо. 


cylinder, and the vacuum is lowered. If, оп Ше other 
hand, the vacuum is insufficient, the pull on the spindle 
will operate on the diaphragm and sleeve, thus opening 
the valve K and increasing the vacuum. 

The details of the piston will be clear from the figure, 
but it may be mentioned that the cup leather is held 
in contact with the surface of the cylinder by a steel 
spring ring. It is important that effective lubrication 
of the working parts should involve а minimum of 
trouble, and it is only necessary to apply љ grease gun 
to the nipple shown, from which passages lead to 
both the cylinder and piston guide. Тһе brake is 
made in various sizes, the smallest of which is suitable 
for private care of quite moderate power. The ргот!- 
sion of а servo brake on such cars is undoubtedly an 
advantage, as it enables the brakes to be applied with 
a minimum of effort. Alternative designs are available 
in which the cylinder and control valve constitute 
separate components, ая tbis is sometimes more con- 
venient for fitting. 


THE LATE MR. W. E. PLUMMER. 


Ме. WILLIAM Epwarp PLUMMER, F. R. A. S., director 
of the Liverpool Observatory, Bidston, Birkenhead, 
who died on Tuesday, May 22, was a valued contri- 
butor to ENGINEERING for a period of nearly thirty 
years. His long connection with this journal, thus 
established, only ended some eighteen months ago, when 
failing health caused him to decline further commissions 
for the pathetic reason that his “ life’s work was done.” 
He was 79 years of age at the time of his death, and had 
been ill for many months. 

William Edward Plummer was born at Deptford 
on March 26, 1849, and entered the Royal Observatory, 
Greenwich, as а computer in 1864. Four years later 
he was appointed an assistant in the private observatory 
of Mr. George Bishop at Twickenham, and subsequently 
occupied a similar post at the Oxford University 
Observatory, which had then been recently established 
under the control of the Rev. Charles Pritchard, the 
Savilian Professor. Here he was especially occupied 
with the problems of lunar photography and with 
measuring the resulting photographs for libration and 
stellar parallax. During this period he was awarded 
the honorary degree of Master of Arts. 

In 1892 he was appointed Director of the Liverpool 
Observatory, a post he continued to hold until his 
death. The duties of this position are largely utili- 
tarian, the director being required to issue the correct 
time, to rate chronometers for the use of the shipping 
of the port, to keep meteorological records, and to 
attend to the seismograph. His appointments as 
examiner in astronomy to the University of Edinburgh 
and as honorary reader in the same subject to the 
University of Liverpool, however, enabled him to 
keep in touch with the scientific side of the subject, 
and he always held that an observatory found its 
complete fulfilment in satisfying the demands of an 
intelligent curiosity, in cultivating & scientific spirit, 
and in providing new outlets for mental activity.” 

Apart from his pioneering work in seismography 
Mr. Plummer made numerous observations on comets 
and the occultation of stars. He was а frequent 
contributor to scientific literature and was president 
of the Liverpool Astronomical Society. He became 
а member of the Royal Astronomical Society іп 1879. 
His son was formerly Andrews Professor in the Univer- 
sity of Dublin and Royal Astronomer of Ireland, and 
is now Professor of Mathematics at the Artillery College, 
Woolwich. 


THE PROPERTIES OF PHOSGENE. 


PHOSGENE, escaping from a tank at Hamburg on 
May 22, killed 13 people and disabled many others, 
and, in view of this fact, some particulars of its pro- 
perties may be of interest. It has, of course, nothing 
todo with phosphorus, but is carbonyl chloride, or 
carbon oxychloride СОС, and was first obtained by 
J. Davy, in 1811, who exposed a mixture of carbon 
monoxide and chlorine to sunlight and gave the 
new compound the name рћоврепе, з.е., generated 
by light. At ordinary temperatures phosgene is а 
colourless gas, and below + 8 deg. C., а colourless 
liquid which freezes at — 118 deg. C. Тһе vapours 
are exceedingly poisonous; they suffocate, irritate 
the lungs, and attack the heart. Тһе fact observed 
at Hamburg that some of the people affected did 
not feel any ill effects until the second day was well 
known. Тһе vapour being heavy, density 1-432, 
flows along the ground and stagnates in pockets. 1% 
ін technically important, because it is highly reactive 
as & chlorination reagent, readily transferring one 
of its chlorine atoms, or both of them, to alcohols 
and phenols (forming esters), апа to certain amino- 
naphthol compounds giving urethanes which are trans- 
formed into azo dyes. The technical manufacture, from 
equal volumes of carbon monoxide and chlorine, appears 
to be very simple, but it requires a pure CO gaa free from 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Makers of Cleveland pig. 
iron are in а strong position, and they adhere firmly to 
their fixed prices notwithstanding the backwardness of 
buyers, which, however, is less pronounced than it has 
been. Stocks are down to about as low а level as 18 
convenient, апа output is disposed of fairly well ahead, 
largely for use at makers' own foundries and steel works, 
though local and other home consumers are taking up 
fair parcels, and customers in Scotland are accepting 
rather considerable quantities. After provision for such 
requirements, little surplus iron is available for disposal 
in the open market. verseas demands continue light, 
but signs are not altogether lacking of early increase in 
buying for shipment abroad, and movement in that 
direction would speedily create mbar i of iron and 
necessitate lighting up idle furnaces. No. 1 quality is 


hydrogen, which has caused explosions, and various 
precautions must be taken. In well-equipped works, 
all the taps and valves of the feeding and measuring 
devices are enclosed in cases with glass fronts, which 
are connected to ventilators to draw off any escaping 
vapours. In the presence of bone charcoal, the 
reaction proceeds at ordinary temperature, and, indeed, 
demands cooling ; this is the Paternó process, which is 
commonly employed. Other catalysts require higher 
temperatures in the absence of light. Тһе large dye- 
works mostly make their own phosgene for immediate 
use. Тһе gas can be stored in steel tanks and can be 
transported liquefied in steel flasks. Long-continued 
oxygen inhalation is the best remedy in cases of 
phosgene poisoning. 
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United States Bureau of Mines, Mineral Resources of the 
United States. I.: 12. Silver, Copper, Lead and Zinc 
in the Central States, Mine Report. By J. P. DUNLOP 
and Н. M. MEYER. [Price 10 cente]. II.: 21. Stone 
іп 1926. By A. T. Coons, [Price 5 сев.) II.: 29. 
Coal in 1925. By F. G. Tryon and L. Mann. [Price 
25 cente.) II.: 30. Coke and By-Products іп 1925. 
Ву Е. С. Tryon and H. Г. Bennrr. [Price 15 cents.] 
Washington: Government Printing Office. 

Department of Overseas Trade. Report on the Industrial 
and Economical Situation in Chile. November, 1927. 
Ву W. Е. Улсонлм Scorr. London: His Majesty's 
Stationery Office. [Price 3s. 6d. net.] 

The Quantum and Its Interpretation. Ву Н. BTANLEY 
ALLEN. London: Methuen and Company, Limited. 
(Price 12s. 6d. net.] 

Air Mintstry. Meteorological Office. Geographical Memoirs 
No. 38. Electric Potential Gradient Measurements at 
Eskdalemuir, 1918-23. By В. A. Warson. London: 
His Majesty’s Stationery Office. [Price le. 64. net.] 

The Engineer’s Year Book of Formula, Rules, Tables, 
Data and Memoranda, 1928. Compiled and Edited 
by Н. R. Kemps and W. Hannsrorp бмгтн. London: 
Crosby Lockwood and Son. [Price 30s. net.] 


Board of Education. Educational Pamphlet No. 57. 
Building Science. London: His Majesty's Stationery 
Office. [Price 3d. net.] 

United States Geological Survey. Bulletin No. 795-G. 
Phosphate Rock in the Three Forks—Yellowstone Park 
Region, Montana. Ву D. D. Сомргт and others. 
No. 795-H. A Manganese Deposit % Pleistocene Age 
іп Bannock County, Idaho. Ву D. Е. Нкуктт. 
No. 796-С. Geology and Coal Hesources of the Salina 
Canyon District, Sevier County, Utah. By E. M. 
SPICKER &nd А. A. Вакен. [Price 15 cente.] Мо 796-D. 
Geology апа Ой апа Gas Possibilities of the Bell Springs 
District, Carbon County, Wyoming. By C. E. DOBBIN 
апа others. Professional Paper No. 150-С. A Section 
of the Kaibab Limestone in Kaibab Gulch. Utah. By 
с Е. Мовгк. Washington: Government Printing 

ffice. 

Handbuch der anorganischen Chemie. Vol. IV., Part I. 
Die Elemente der achten Gruppe des periodischen 
Systems. Die Edelgase. By Dr. EUGEN RABINOWITSCH. 
Leipzig: S. Hirzel. [Price 45 marks.] 

Medical Research Council, Industrial Research Board. 
Report No. 50. The Phystological Cost of the Muscular 
Movements involved in Barrow Work. By С. Р. 
CRowDEN. London: His Majesty’s Stationery Office. 
[Price ls. net.) 

Aeronautical Research Committee. Reporte and Memo- 
тапда No. 1118. А Survey of Longitudinal Stability 
Below the Stall, with an Abstract for Designer's Use. 
Ву В. B. Сатев. [Price le. 3d. net.) No. 1128. 
Motoring Losses $n Internal-Combustion Engines. 


Ву H. Moss. [Price 6d. net.] London: His Majesty's 
Бену Office. 
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Hochschule zu Berlin. No. 8. Riemenschlupf und 
Reibungszahl von Gummi und Ledertreibriemen. By 
Dip.-Ing. Hans Nowskv. Munich: R. Oldenbourg. 

Indian Storage Reservoirs with Earthern Dame: Being 
a Practical Treatise on Their. Design and Construction. 
Ву WILLIAM LUMISDEN STRANGE. Third and enlarged 
edition. London: George Routledge and Sons, 
Limited. [Price 25s. net.] 

The Sixth Sense and Others in Modern Science. Ву D. Е. 
Ғвлвев-Наввів. London: George Routledge and 
Sons, Limited. [Price 5s. пе.) 

Department of Scientific and Industrial Research. Report 
by the Director of Fuel Research on the Crozier Retort 
Installed by Mineral Oils Extraction, Limited, at 


Wembley. Tests carried out April 4 to 9, 1927. 
London: His Majesty’s Stationery Office. [Price 
9d. net.] 


PERSONAL.—Messrs. The Dowson and Mason Саа 
Plant Company, Limited, Levenshulme, Manchester, have 


Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, announce that the telegraphic address of 
their Aberdeen branch has been changed from “ Relay ” 
to *' Electricity," and that of their Glasgow branch from 
Apparatus to “ Electricity." 


endeavourin 


68s. ба. ; No. 3 g.m.b., 68s. ; No. 4 foundry, 65«. ; and 
No. 4 forge, 642. 6d. 


Hematite.—East Coast hematite-iron producers are 
to. take а rather firmer stand, but condi. 
tions in this branch continue very unsatisfactory. Sales 
to home and Continental firms are far from heavy, and 
the rather large stocks are still increasing. Under such 
unfavourable conditions there seems little likelihood of 
values advancing to anything like profitable figures in 
the near future. Unless the situation improves shortly, 
output may be reduced. Recognised market rates 
continue to be ruled by mixed numbers at 708., but 
customers state they can readily place orders on lowet 
terms. ` 


Foreign Ore.—There is absence of new features of 
moment in foreign ore. Sales are few, but threatened 
scarcity maintains quotations on the basis of 22s. 6d. 
c.i.f. Tees for best rubio. 


Blast. Furnace Coke.—Coke is just a little stiffer, owing 
to export sales, but local users are still buying sparingly. 
Durham good medium sorte are 17s. 64. to 178. да. 
delivered here. 


Manufactured Iron and Steel.—Finished iron and steel 
quotations are steady. Business is quiet, but with prices 
of several commodities competitive with values of foreign 
products, there seems ground for hope of early expansion 
of trade. Common iron bars аге 107. 5а.; best bars, 
101. 108.; best best bars, 1 II.; iron 0 5 | 

acking (parallel), 7]. 108.; packing (ta ), ; 8 
billets (нов), 61. 15s. ; steel billets (medium), 71. 28. 6d. ; 
steel billets (hard), 71. 128. ба. ; steel rivets, III.; steel 
ship plates, 81. 7s. 6d. ; steel angles, 71. 178. 6d. ; steel 
joists, 71. 178. 64.; heavy steel rails, 8l. 108.; and 
galvanised corrugated sheets, 131. 


CoNTRAcTS.—The following contracts have been recently 
placed by the Great Western Railway Company: the 
provision of two 30-owt. electric lifts at South Lambeth 

oods station by Messrs. The Titan Lift Company, 
Limited, 21, Pancras-road, London, N.W.1; the supply 
of a duplex boring mill for No. 15 shop, Carriage and 
Wagon Works, Swindon, by Messrs, Webster and Bennett, 
Limited, Northey Road Works, Foleshill, Coventry ; 
renewal of upper gates at Cardiff, East Dock, inner lock, 
by Messrs. Fairfield Shipbuilding and Engineering Сот. 

any, Limited, Chepstow, Mon.—The overnment of 
India has placed a contract with the General Electric 
Company, Limited. Magnet House, Kingsway, London. 
W. C. 2, for two years’ supply of eleetrio D.C. and A. C. 
ceiling fans. It is anticipated that the total number 
requi will run into many thousands.—The Auckland 
City Council has placed an order with Messrs. Black- 
stone and Company, Limited, Stamford, for one Black- 
stone two-cylinder, 76 b. h. p., spring-injection heavy-fuel 
oil engine. 


TENDERS.—We have received from the Department 
of Overseas Trade, 35, Old Queen-street, London, 8.W.1, 
particulars of tenders invited by various bodies in the 
British Possessions and in foreign countries. Further 
details and information relating to these may be obtained 
on application to the Department at the above 1 
the reference number given below being quoted in өвс 
case:— The Lithuanian Administration of Poste, Tele- 
graphs and Telephones is inviting tenders for а 4/5-ton 
motor lorry and trailer for the transport of telegraph 
poles. Tenders to reach Kovno by June 8. (Ref. No. 
A.X.6351).—The Victorian Railways Commissioner’ 
invite tenders for the supply and delivery, at Newport, | 
а blacksmith’s fan capable of delivering epproximate'y 
12,000 cubic ft. of air per minute against a water-geug° 
resistance of 14 in. Contract No. 41802. Tenders to be 
deposited in the Railway Tender Box, Room 154, Sd 
street, Melbourne, by 11 a.m. on June 13, and endo А 
„Tender for the Supply of High-Pressure Fan. је 
preliminary deposit of $ per cent. of the total шош 
the tender must accompany each offer. (Ref. o 
А. 6343).—It is reported that the Agent, Great Indian 
Peninsula Railway, Victoria Terminus, Bombay, 18 
inviting tenders for the supply of ornamental me’ 
work апа collapsible gates required for the new rii 
line station building, "Victoria "Terminus, vun 
Tenders must reach the agent's office by June 18. (Rer. 
No. А 6339.)—It is reported from Lourenço Marg 
that a local firm have been granted the renewal of t 
concession for cleaning the streete of Lourengo Morgue i 
and they desire quotations for six steam or petrol-driv or 
chassis (2 with bodies), 6 trailers, and & steam wagon 
steam tractor. (Ref. No. A. X. 6327.) 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—A holiday that is somewhat more 
extended than usual in the heavy steel and engineering 
trades is attributed, partly to the gradual relaxation of 
incoming business during the past month, and partly 
to the effect of trade union regulations. While lathe 
and machine shops have restarted operations, rolling 


mills are still standing, and will probably remain idle 
until next week. Production of basic steel tends to 
shrink. Recent returns showed a high level of output, 
but the difficulty of replacing expiring contracte has 
been fairly general, and, in consequence, furnace activity 
has been restricted. This, in turn, has reacted against 
the market in pig iron and scrap, with little prospect 
of an immediate change. The limitation of scrap pur- 
chases is unusually severe. Stocks at co ing works 
have been so greatly reduced that current deliveries 
are going into immediate consumption. If the higher 
level of Continental prices is maintained and competi- 
tion from that quarter is thereby held in check, there 
should be a much stronger call for basic steel on inland 
account. Should this occur, very considerable activity 
is looked for in both iron and steel scrap. High-grade 
steel for cutting, drilling, and boring purposes is the 
subject of improved sales on export account. At the 
same time special attention is being paid to the needs 
of the British automobile and aircraft industries. Im- 
portant possibilities are presented by the latter. Elec- 
trical developments call for increased supplies of struc- 
tural parte, though in this connection business has not 
expanded quite at the rate that was anticipated. Out- 
puts of railway steel and rolling stock, though sub- 
stantial, fall much short of productive capacity. The 
outlook in ship steel is a shade brighter. The latest 
order for two cargo liners will find work for Sheffield 
as well as for Birkenhead. More movement is seen in 


wire ropes, wire rods, wrought iron, pipes, tubes, and 


steel bars. The United States have placed a useful 


order with a Sheffield firm for plough-steel wire rods for 
the production of high-grade winding ropes. Distributors 
of garden tools anticipate that business will receive 


a fillip from the advent of more favourable weather. 


South Yorkshire Coal Trade.—Though the export 
marketing scheme provokes widespread comment, and 
yields resulte nothing like the ambitions of those who 
devised the innovation, benefits of a more or less satis- 
factory character are already being experienced. A 
moderate call for industrial fuel on inland account is 
expected to improve when the holiday influence dis- 
appears. Most of the large iron and steel works are 
with contract deliveries. A 
hardening in smalls is due more to the reduction of stocks 
at collieries than to any improvement in the demand. 
Lancashire’s requirements are decidedly weak. The 

to show signs of 
greater activity, but with the advent of warmer weather 
Quotations :—Best 

branch hand-picked, 27s. ба. to 298. 6d.; Derbyshire 
best bright house, 20а. 6d. to 21s. ба. ; best house coal, 
да. 6d. ; screened house coal, 162. to 178. ба. ; 
screened house nuts, 15s. 6d. to 16s. ; Yorkshire Bares 

roug 


slacks, 8s. 6d. to 95. 6d. ; nutty slacks, 68. to 7s. ; smalls, 


satisfying themselves 


house-coal market was beginning 


sales are bound to fall again. 


198. to 
158. to 16s.; Derbyshire hards, 158. to 16s. ; 


38. to 48. ва. 


HoLLow-waRE TRADE BOARD INQUIRY.—It has been 
found necessary to postpone the dates of the Hollow-ware 
Trade Board Inquiry from July 11 and 12 to July 12 and 
13. The inquiry will, therefore, be resumed at 11 a.m. 


on Thursday, July 12, at 5, Old Palace Yard, S. W. I. 


вом TRADES EMPLOYERS’ INSURANCE ASSOCIATION, 
LiMmrrED.—The annual general meeting of the Iron 
Trades Employers' Insurance Association, Limited, was 
ay 3 last, at the head office, 82, Victoria- 


held on 
street, Westminster, S.W.1, when the directors sub 
mitted their report and statement of accounts for the 


vear ending December 31, 1927. 


allied firms in the iron and steel trades, and it is now 


in the fortunate position of being able to state that it 


has returned to its members, by way of claims and small 
working expenses, more money than they have paid to 


it by way of premium. For the year in question, the 
premium income amounted to 597,006l., which, with 


81,7461, dividends and interest on invested funds, 
pront on realised investments, and 48,0491., the balance 
rought forward from the 1926 account, made the total 
receipts 726,801. The amount paid and set aside in 
respect of compensation and incidental expenses during 
the same period amounted to 469,6541., and after 
providing 56,3121. for expenses of management, hospital 
donations, &c., there remains & balance on revenue 
account of 200,8351. A resolution, which was carried 
unanimously, was moved that & return of 15 per cent. 
of the annual workmen's compensation premium for 
1927, апа, in addition, а bonus of 124 per cent., on which 
income {ах has already been paid, making а total of 
274 per cent., be distributed among present policy 
holders of the Association entitled thereto. Mr. A. È. 
Seaton, who has been a director of the Association for 
30 years and chairman for 28 years of that time, 
expressed a desire to retire owing to advancing years, 
апа asked Sir Frederick Henderson, who has been 
vice-chairman for many years, to carry on. Мг. Seaton 
also referred to the resignation of Mr. Arthur Coventry, 
who had been his colleague for 30 years. Mr. F. C. 
Pyman, Sir William Thom, К.В.Е., and Sir J. E. Thorny- 
croft, K.B.E., were re-elected directors. - 


off, the demand from that direction is steadily getting 
smaller. 


inquiry comes to anything, a considerable improvement 


sheets, }-in., 81, 128. 6d. pe 
corrugated, 24 b.g., 131, 56. per ton, all delivered Glasgow 


proved in апу way. Scarcity of orders is the general 
experienced is very depressing. The steel re. rolling 


short of orders. 


The Association was 
founded in 1881, since when it has been devoted solely 
to the interests of engineering and shipbuilding and other 
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NOTICES OF MEETINGS. 


INSTITUTION оғ CIVIL ENGINEERS.— Celebration of the 
Сешепагу of Incorporation by Royal Charter, апа 
Engineering Conference. Sunday, June 3, to Thursday, 
June 7. Sunday, June 3, 3 p.m. Divine Service, 
Westminster Abbey. Monday, June 4, 11 a.m., Great 
Hall of the Institution, Great George-street, S. W. I, 
Reception of Delegates and Presentation of Addresses. 
At 4.30 p.m., Thirty-fourth James Forrest Lecture: 
“А Century of Inventions," by Sir J. A. Ewing. Tues- 
day, June б, 10 a.m., Opening of Conference. For list 
of papers and places of meetings, see page 645 ante. At 
8 p.m. to 11.30 p.m., Conversazione. Wednesday, 
June 6, Whole-day Visits to Engineering Works. Thurs- 
day, June 7, 10 a.m., Conference. For list of papers 
and places of meetings, see page 645 ante. At 7.30 p.m. 
for 8 p.m., Banquet to the Delegates, Connaught Rooms, 
Great Queen-street, W.C.2. 


Коул, IxsTITUTION.—Monday, June 4, 5 p.m., Albe- 


NOTES FROM THE NORTH. 
GLASOOw. Wednesday. 


Scottish Steel Trade.—There has been practically no 
change in the state of the Scottish steel trade this week, 
but the hardening still further of Continental quotations 
has made the outlook rather more hopeful for local 
producers. Fresh business is just as difficult to pick 
up as ever, but one or two firms have done rather better 
lately in this connection, although tonnages are not 
heavy. There is much plant idle in the district at the 
present time, and the worst feature is that prospects 
of 5 enough work to get a steady run seem very 
remote. The consumption of plates and sections in the 
shipyards is only fair, and as contracts become worked 


In the black-sheet trade, the ition 18 also 
or, at the moment, especially in the heavier gauges. 
alvanised sorts are fair, but if the present foreign 


Prices are nominally unchan апа are 


will result. 
as follows:—Boiler plates, 101. 108. per ton; ship] marle-street, W. I. General Meeting. Friday, June 8, 
plates, 81. 7s. 64. per ton; sections, 71. 17а. 6d. per ton; | 9 p.m., The Waves of an Electron," by Professor G. P. 


vanised | Thomson. 
INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS. 


—North-Eastern District : Saturday, June 9, 10.30 a.m., 


г ton; and sheets, g 


stations. 
Malleable-Iron Trade.—The conditions ruling at the | Municipal Buildings, West Hartl l Vari Visite. 
West of Scotland malleable-iron works have not іш- | At Еј Grand Hotel, West Hartl ool, = Municipal 
. F. Durkin, 


Work at West Hartlepool,” by 
* Municipal Work at Hartlepool," by Mr. J. H. Miers. 
— Yorkshire District: Saturday, June 9, 2 p.m., Town 
Hall, Wakefield. “ Municipal Work in Wakefield," by 


Mr. L. Ives. 


NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Coal Trade.—Little business has been transacted 
during the past week in view of the fact that the collieries 
were idle for half the week, and that coal shipping was 
suspended for a couple of days because of the Whitsun 
holidays. Business was usually confined to the purchase 
of oddmente to complete the loading or bunkering of 
vessels in dock and likely to sail over the holidays. 
A shortage of steamers, due to labour troubles abroad 
having thrown shipping out of position, also checked 
the volume of business, and many exporters were not 
in & position to work off orders which they had in hand. 
Many pits were unable to avoid stoppages on account of а 
scarcity of empty wagons due to the scarcity of shipping 
and the consequent impossibility of getting sufficient 
trucks back to the pite to save stoppages. Тһе sus- 
pension of winding over the holidays was, however, . 
expected to improve the position in this respect and 
also to diminish stocks. Тһе outlook, nevertheless, 18 
none too bright, for unless business comes forward on 
а much greater scale than has been the case of late, it 
is pretty well certain that temporary stoppages will 
continue. Prices, however, have been steadily upheld 
on the basis of the voluntarily-agreed minimum, and 
collieries generally refuse to break the minima, preferring 
to stop pite. Shipments of coal as cargo in the past 
week, despite the holidays, were slightly increased, as 
compared with the preceding week, but were still on & 
low level. 'The totel of 394,430 tons compared with 
393,530 tons a week ago апа 548,590 tons in the corres- 
ponding period of last year. Exports at Cardiff were 
raised from 239,210 tons to 260,910 tons, but at Newport 
reduced from 78,300 tons to 77,130 tons, at Swansea 
from 38,270 tons to 35,250 tons, at Port Talbot from 
28,750 tons to 18,390 tons, and at Llanelly from 9,000 
tons to 2,750 tons. Exporte to Argentina were raised 
from 26,500 tons to 48,700 tons, Brazil from 37,100 tons 
to 44,180 tons, Canada from 5,700 tons to 6,700 tons, 
Egypt 32,000 tons to 43,100 tons, and Italy from 45,280 
tons to 63,450 tons, but to France reduced from 107,670 
tons to 81,340 tons, and to Spain from 27,070 tons to 
17,950 tons. 


Welsh Anthracite Merger.—Negotiations are still going 
on for the purpose of bringing the whole of the Welsh 
anthracite output of 5,000,000 tons per annum under & 
single control. Following the absorption of the Gwaun- 
cae-Gurwen Collieries and the Vale of Neath СоШепев 
by Amalgamated Anthracite Collieries, Limited, negotia- 
tions are progressing for the taking over or marketing 
agreements with the Welsh Anthracite Collieries, Limited, 
the Henderson group, and the pits controlled by 
Mr. Evans Beavan. 


Iron and Steel.—Shipments of iron and steel goods in 
the past week totalled 10,604 tons, or 7,636 tons more 
than in the preceding six days. Shipments of tinplates 
and terneplates were lowered from 7,636 tons to 6,500 
tons, but those of blackplates and sheets were increased 
from 753 tons to 2,345 tons, galvanised sheets from 
1,367 tons to 3,722 tons, and other iron and steel goods 


from 849 tons to 5,251 tons. 


report ай round, and the day-to-day demand being 


branches are іп а very similar position as they also аге 
** Crown "' bar iron is quoted at 101. 5e. 
per ton for home, and 91. 15s. per ton for export delivery, 
and re-rolled steel bars are called 71. 15s. рег ton for 
home, and 71. per ton for export delivery. The above 
home delivery price is only nominal now, as the arrange- 
ment by which the home price was fixed has this week 
been suspended, and, ав in the case of the export quota- 
tion, makers are free to accept what they like. asier 
prices are being named to-day. 

Scottish Pig-Iron Trade.— A dull and heavy tone still 
prevails in the Scottish pig-iron market, and the output 
at the moment is of small dimensions. Not only is home 
consumption very moderate, but the export market is 
far from bright. The following are the current market 
quotations :—Hematite, 74s, per ton, delivered at the 
steel works; foundry iron, No. 1, 768. to 768. per ton, 
and No. 3, 708. to 714. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pe oe from Glasgow Harbour, for the week ending 

aturday last, May 26, amounted to 653 tons. Of that 
total, 616 tons went overseas and 37 tons coastwise. 
For the corresponding week of last year the figures were 
485 tons overseas and 32 tons coastwise, making a total 


shipment of 517 tons. 


THE “ GEORGE MONTEFIORE ” PRIZE, 1929.—We have 
on several previous occasions referred to the competition 
for the George Montefiore Prize, which is awarded 
triennially under the auspices of the Montefiore Electro- 
Technical Institute Old Students’ Association, Liège, 
Belgium. The Council of the Association now informs 
us that the 1929 prize is valued at 29,000 Belgian francs, 
and that the conditions of the award have been finally 
drawn up. We may remind our readers that the prize 
is awarded to the author of the best paper received on 
an electro-technical subject. The papers submitted 
must be of a strictly technical nature, and should deal 
with recent advances made in electrical science and in 
the application of electricity to industry ; communica- 
tions which contain a mere recapitulation of previous 
work will not be considered. Papers may be submitted 
by electrical engineers of any nationality, and may be 
written either in English or in French. They must 
reach M. le Secrétaire-archiviste de la Fondation George 
Montefiore, Hétel de L’Association des Ingénieurs Elec- 
triciens sortis de l'Institut Electrotechnique Montefiore, 
Rue Saint-Gilles 31, Liége, Belgium, before April 30, 
1929. Twelve copies of the communication should be 
sent in. Further particulars may be obtained on 
application to Mr. |: Calmeau, Secrétaire-général de 
l'Association, at the address given above. 


` CONVEYANCE OF CARBON BISULPHIDE ву RoAD.—We 
have received from Н.М. Chief Inspector of Explosives, 
Home Office, Whitehall, London, S.W.1, & copy of the 
draft of the proposed regulations for the conveyance of 
bisulphide of carbon by road. These draft regulations 
refer to Section 9 and to the third schedule of the Petro- 
leum Act, 1926, and will, if adopted, revoke the regula- 
tions made on February 28 and September 9, 1927. 
Briefly, the proposed regulations seek to enforce that 
carbon bisulphide shall not be conveyed except in steel 
or iron containers, in luted and tied-over stoppered 
bottles, or in tank wagons. Тһе capacity of the con- 
tainers should not exceed 50 gallons; they should be 
maintained in good condition, and securely closed so 
as to prevent leakage. Тһе bottles should not contain 
more than 7 lb. of the bisulphide; they should be 
securely packed, in sawdust or other suitable material, 
in strong wooden cases. Each bottle must be separated 
from other bottles by wooden partitions, and the total 
weight of liquid іп any one case should not exceed 30 lb. 
The capacity of a tank wagon must not exceed 1,000 
gallons; the propelling engine must be stopped during 
filing and emptying, and all electric circuits on the 
wagon well insulated and protected. The regulations 
also contain provisions of a general character to be 
observed by employers and workpeople engaged in the 
industry. 


LAUNCH оғ THE S.S. “Sm УУпллам Н. RAEBURN."— 
There was launched from the yard of Messrs. Ferguson 
Brothers (Port Glasgow), Limited, on April 9 last, 
the twin-screw grab hopper dredger Sir William Н. 
Raeburn, which has been built to the order of the Clyde 
Navigation Trustees. The hopper is arranged amidships, 
while the winch for raising the doors is fitted forward, and 
consists of а two-cylinder vertical engine driving bronze 
worm and steel gearing. The grab crane is placed for xard, 
and has three grabs constructed for stiff and soft materials. 
The vessel is propelled by two seta of compound, surface 
condensing engines, supplied with steam by a multi- 


tubular marine-type boiler. 
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THE TRENTON CHANNEL STATION, DETROIT, MICHIGAN, U.S.A. 


(For Description, see Page 660.) 
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TRIALS ОР THE Motor Tuc “ BRoNS."—After running 
satisfactory trials on the Colne, the motor towing launch 
Brons, which has been built for the Thames Steam Tug 
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and Lighterage Company, Limited, by the Rowhedge 
Ironworks Company, Limited, near Colchester, has 
recently arrived іп the Thames. The vessel is 37 ft. 


— —— 


-— 


Pn——— Мм” о” 
. 


Fie. 116. TUBE-PLATE ror No. 3 Бет CONDENSER. 


long, with а beam of 8 ft. 4 in. and a дари of 4 ft. 1} in» 
and is propelled by a Brons engine, supp ed by 
motorenfabriek Company, of Appingedam, у 
through their agente, Messrs. Ншшреру әлі CO at 
of London, which develops 30 b.h.p. in two the 
400 r.p.m. It is claimed by the builders аці ы 
first high-compression cold-sterting installation 

on the Thames. 
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Serial advertisementa will be inserted with all practic- 
able regularity, but absolute regularity cannot be 


guaranteed. 
TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not 
later than First Post on Thursday. In con- 
sequence of the necessity of going to press 
early with a portion of the edition, alterations 
for standing advertisements should be received 
10 days previous to the day of publication. 
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THE CHOICE OF FUELS. 

Mosr fuels are complex bodies of uncertain com- 
position. In their combustion they involve processes 
of which the variations are difficult to control or 
even to understand, producing a corresponding 
variety of products. For many years past it has 
been known that the relative technical and 
economical advantages of fuels depend essentially 
on the choice that is made of them and of the 
processes by which they are used. To choose intelli- 
gently in the presence of so many variables and 
unknowns is usually difficult and often impossible ; 
yet some sort of choice has to be made, and very 
grave issues may turn upon it. The necessity of 
this choice and its gravity are understood more 
readily than its difficulties, and broad-minded 
persons who derive their information from news- 
papers are often impatient of the delays they per- 
ceive in the application of some apparently hopeful 
methods. Their practical intellects, unburdened by 
knowledge of the facts that constrain the opinion 
and decisions of more fully informed persons, deplore 
or condemn the inaction which declines to accept 
some popular formula, such for instance as low 
temperature carbonisation, as an immediate and 
practical solution of all fuel problems. Many even 
among those who have the facts at their disposal 
are prepared to generalise from a limited experience, 
and to draw final conclusions relating to tens of 
millions of tons and hundreds of varieties of coal 
from experience of which the scale, if indeed it has 
gone beyond the laboratory stage, is quite incom- 
parable with that on which the use of the process in 
question is suggested. No process, indeed, could hope 
to be investigated adequately if it were not thought 
to have a reasonable chance of being worked on an 
incomparably greater scale than that on which it 
was first investigated. Almost invariably, however, 
there lies a gap, to be bridged only by experience, 
between the scale on which a process can be tried 
and that on which a successful process has to be 
worked, and in the long run nothing can do more to 
discredit an industry and retard its progress than 
the premature assumption of results which in fact 
have not been attained. 
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discussion on the production of liquid fuel from coal, 
introduced by Mr. David Brownlie at a recent 


These observations are suggested by an interesting 
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meeting of the Diesel Engine Users' Association. 
The paper dealt chiefly with methods of low tem- 
perature carbonisation, hydrogenation, and the 
manufacture of synthetic fuel from carbon monoxide, 
and contained some statistical and other information 
exhibiting the modern increase in the use of water 
power and the consumption of liquid fuel. Its 
fundamental propoeitions, so far as they relate to ita 
ostensible subject, are that the coal resources of this 
country must be utilised scientifically ; that schemes 
for developing low-temperature carbonisation, or 
other heat treatment, of our bituminous coal with 
a view to producing oil to meet the increased 
use of Diesel and petrol engines are ripe for imme- 
diate development; that so far they have been 
stifled ; and that they now must be carried through, 


no matter what vested interests stand in the way. 


Of the processes, some 400 in number, in regard to 
which the author has accumulated particulars in the 
last ten years or so, he selects 75 of what he describes 
ав the more important, in respect to each of which 
he states that there is extensive large-scale experi- 
ence, obtained more or less under commercial condi- 
tions. To а impartial and sufficiently uninformed 
outsider it must seem deplorable that as yet none 
of these processes appears to be working in this 
country on а scale at all comparable with the 
importance justly claimed for processes of low 
temperature carbonisation, if on that scale they 
can be made to comply with commercial and 
practical conditions. It would be unfortunate if 
а reader of this paper arrived at such а conclu- 
sion, which he would hardly have been likely to 
retain after listening to the interesting discussion 
by which the paper was followed. One speaker, for 
instance, quoted a recent statement by the Chairman 
of the Powell Duffryn Steam Coal Company, that 
his company had yet to see & plant which offered 
a reasonable prospect of commercial success. It is 
hardly likely that the company could have arrived 
at this conclusion, dealing as it does with & matter of 
the first importance to itself, by merely closing its 
eyes to results that had in fact been obtained. 
А more probable explanation seems to be that the 
remark illustrates the extent to which progress 
тау be impeded by exaggerated claims. When а 
process is put forward as working on a technical 
scale, and ripe therefore for more extensive practical 
experience and ultimate commercial application, 
& reasonable prospect of commercial success is 
more likely to be seen than under what unfortu- 
nately is à commoner procedure, by which commer- 
cial achievement is claimed on the mere ground of 
technical success on а moderate scale. Without 
discussing here whether at the present time there is 
any plant which has arrived at the stage of demon- 


strated commercial success, it is clear that nothing 


could do more to prevent such success from being 
recognised as 1% would deserve than the failure to 
distinguish between the results of working in com- 
mercial conditions and on & commercial scale, and 
those of the tentative working which forms a 


necessary but not conclusive stage in the develop- 


ment of every process. 
The reformed use of fuel is both technically and 
commercially too complex and difficult a business 


to be assisted by hysterical references to vested 


interests, and still less by imputations which can 
be described only as baseless, mischievous, and 
impertinent. In the course of this discussion, for 
example, one speaker thought fit to characterise the 
work of the Fuel Research Board by the remark that 
the accepted procedure of all government depart- 
ments is to sacrifice the interest of individuals and the 
community for their own increase and glorification, 
and the author of the paper selected this speaker's 
observations for reference without disapproval. 
Least of all are such statements tolerable if they go 
to the length of misrepresenting the facts they 
purport to record, as, for instance, when the author 
of the paper himself stated that the Fuel Research 
Board had selected its own plant for trial at the 
Richmond Gas Works. So far from this having 
been the case, the Department of Scientific and 
Industrial Research referred to Sir David Milne 
Watson, the Governor of the Gas Light and 
Coke Company, the question of which, if any, 
process of low-temperature  carbonisation was 
suitable to the purposes of a London gas 
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works, and the selection of the Greenwich plant 
was made by the Company in what appears 
to have been its uncontrolled discretion after ita 
technical staff had investigated all the principa! 
processes at work in this country and on the Con- 
tinent. Hardly less misleading is the observation 
that the Fuel Research Board might be better 
employed in lending technical aid to inventors than 
in spending money оп а process of Ив own. One of 
the essential functions of that body is to provide 
such aid, as indeed another speaker pointed out, 
and reports published from time to time on the 
Board's investigations of hopeful processes made at 
the request of the proprietors have shown, as indeed 
is well understood in the industry, that such 
investigations are made not only impartially, but 
sympathetically. In accordance with the settled 
practice of the Department to which it is attached, the 
Board appears to do little or nothing at its research 
station, or elsewhere, which it can incite others to do 
equally well. The volume of work which remains on 
its shoulders because no one else can or will under- 
take it is, nevertheless, large and rapidly increasing, 
and it is only to: be hoped that its resources may 
keep pace with the urgent calls upon them. 

Both the country and the coal industry have 
need, indeed, of every possible assistance towards 
extending the knowledge by which, whether they 
are regarded as national or as industrial resources, 
their coal deposits can be turned to better account. 
While, perhaps, 80 per cent. of the world's power 
is still generated from coal, the value of these 
resources and the prospects of the coal industry are 
unquestionably affected by the rapid increase in 
development of water power, and stil more by 
the increasing use of motor spirit and other 
liquid fuels. In a secular future, the world may 
have to obtain its fuel by growing fresh crops of 
vegetables and converting them into alcohol or 
some other combustible. For the time being, it 
is able to use the fossilised remains of vegetable 
bodies grown in remote ages, and economic ques- 
tions of vital importance to this country depend on 
whether it can obtain its fuel from Ив native coal 
deposits or must import it from abroad. The 
decision must turn ultimately on the extent to which 
fuel technology is able to control the processes at 
its disposal, and at the present time it seems certain 
that much exploratory work has stil! to be done 
before that control will become adequate to its 
purposes, Even such relatively simple details as 
the life of retorts and methods of obtaining distil- 
lates free from dust have yet to be worked out 
completely, and still more various knowledge will 
be required before the art is able effectively and 
with confidence to deal with the complexities of the 
material on which it has to work. Of methods 
for controlling the transmission of heat within the 
retort, the epoch at which products are withdrawn 
from the heated zone, the character and variety of 
the products so produced, and the manner in which 
the bridging of caking coals is to be prevented, 
there is little more than empirical knowledge, the 
data of which are seldom sufficient to enable plant 
to be designed with certainty for use on a different 
scale or for different materials. Тһе production by 
hit-and-miss methods of & plant which was found 
to work with given materials under given conditions 
would only be а small step to the ultimate founda- 
tion of the desiredindustry, whether by low-tempera- 
ture carbonisation or otherwise. It will rest оп an 
assured foundation when the present lacunae in 
knowledge are filled, and all past experience tends 
to show that, in so far as the search for such funda- 
mental facts has to be continued, the longest way 
round will be the shortest way home. 


THE CREEP OF METALS AT HIGH 
TEMPERATURES. 


A FURTHER instalment has been published of 
the results obtained at the National Physical 
Laboratory in the investigations which are pro- 
ceeding on the properties of materials at high 
temperatures.* Тһе observations recorded in this 
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of Materials at High Temperatures : 3.—N ote on the Creep 
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report were made оп Armco iron within а certain 
range of temperatures, and their full beering 
will doubtless be perceived better when they have 
been extended to other materials and temperatures 
and correlated with the resulte of а greater variety 
of tests. The earlier reports of the same series 
of investigations were described in our issues of 
August 5, 1927, and December 30, 1927. 

The present experiments consisted broadly of 
two groups, one of which was devoted to examining 
the effects which the maintained high temperatures 
and stresses used in the creep testa produced on the 
limits of proportionality of the materials, and the 
other to the alterations in the hardness of strain- 
hardened iron when exposed to high temperatures 
with or without renewed strain. In the previous 
tests the temperatures used had ranged from 
200 deg. C. to 500 deg. C., but in those under notice 
it was thought desirable to begin at a lower tem- 
perature. The Armco iron used in these experi- 
ments was normalised, and at 150 deg. C., the 
limit of proportionality was found to be 13-75 tons 
per square inch and the yield stress 16-5 tons. 
The observations began by examining the creep 
of the material at 150 deg. C. under a constant 
load, which produced а stress of 25-7 tons per 
square inch on the area of the original cross-section. 
It was found that on а 2-in. length an extension 
of 0.1689 in. took place almost immediately, but 
that the further extension, following on continued 
exposure to the stress at this temperature, fell very 
rapidly from 0-0067 in. during the first day to an 
average of 0.00004 in. per day during the last 11 
of the total 17 days for which the observations were 
continued. Тһе stress per sq. in. had, of course, 
increased with the reduction of area consequent on 
strain. At the end of these observations the test 
piece was allowed to cool down in the furnace, and 
was then removed and tested for its limit of pro- 
portionality at 150 deg. C. in a tensile testing 
machine using mirror extensometers. The load- 
extension curve so obtained was slightly convex 
from its origin up to the full test load which had 
been applied in the creep test. As there still was 
measurable creep, a further creep test was made at 
136 deg. C., and, as before, a load of 25-7 tons per 
square inch on the original cross-section was applied. 
After an almost immediate extension of 0.1632 in., 
the creep decreased even more rapidly than before, 
until, on the average of the fifth to the twenty-second 
day, the daily extension was about 0-00001 in., and 
in the interval between the twenty-second and forty- 
third days a trivial increase in length had occurred, 
showing that the creep had fallen to minute dimen- 
sions or had altogether ceased. After having been 
allowed to cool in the furnace at the end of the 
43 days' creep-test, а tensile test was made, as 
before, at 136 deg. C., the stress of 25-7 tons per 
square inch used in the creep test being presumably 
applied stepwise, though the intervals between 
increases of load are not stated. When the full 
stress had been reached, it was maintained for 
5 minutes, during which period & change of dimen- 
sions occurred of the order of а few millionths of an 
inch, such as would be caused by a small variation in 
temperature, which, in fact, appeared to have 
occurred. "The load-extension curve was a straight 
line-up to full load, showing that up to that point 
no limit of proportionality had been reached. 

It was inferred therefore that the creep under the 
load of 25-7 tons per square inch at 136 deg. C. 
had come to an end, and that the limit of propor- 
tionality had risen to not less than that figure. 
Other tests were accordingly made on Агшсо iron 
at 237, 325 and 390 deg. C. under stresses of 20, 12 
and 7 tons per square inch respectively, which were 
& little below the estimated limiting creep stresses 
determined by previous experiments, and also on а 
specimen of cast steel containing 0:53 per cent. carbon 
at 309 deg. C. under a load of 25 tons per square inch. 
These tests were applied for periods varying from 
thirty-eight days to forty-nine days, each finishing 
when creep had apparently stopped, the total creep 
during the last six to ten days having in each case 
been less than 0.0001 in. The primitive limits 
of proportionality of the Armco iron were 6, 3.6 
and 2-9 tons per square inch at the respective 
temperatures, and of the cast steel, at 309 deg. C., 
10-35 tons ; after the creep test, however, each had 


risen to the stress, calculated on the original 
under which the test had been conducted, дін 

The effect of the tests on hardness was to show 
that increased hardness was produced not only by 
continued strain but by mere exposure to an 
elevated temperature. Тһе first experimenta des. 
спред to this effect were made on the test piece 
which had been used in the creep test at 136 deg. C. 
The Brinell hardness number of the normalised 
Armco iron determined at air temperature with a 
] mm. ball and & load of 30 kg., was 103, and the 
number obtained at air temperature at the end of 
the creep test was 166. The specimen was then left 
in the furnace at a temperature of 136 deg. С. for 
ten days, and the same hardness number was 
obtained. In further experiments, test Pieces of 
Armco iron of square section were strained at air 
temperature in a tensile testing machine until local 
contraction set in. The reductions of area at 
five (in one series four) similarly placed points along 
these test pieces were measured, and the Brinell 
hardnesses determined on polished flats. The test 
pieces were then soaked in the furnaces without load 
for various times at different temperatures, at the 
end of which they were cooled in the furnace and 
the hardnesses determined as before at similar 
positions. A second series of hardness determinations 
was also made after soaking in the furnace for a 
longer period. The temperatures chosen were 
150, 240, 290, 340 and 390 deg. C. In all instances 
it was found that the hardness produced by strain at 
these temperatures had increased after soaking in the 
furnace for a few hours or days, the effect being most 
notable at 150 deg. C. In some instances at higher 
temperatures the hardness was slightly reduced 
from the maximum by prolonged exposure to the 
temperature in question, and seemed therefore to 
point to a softening influence, which, however, 
appeared to be very much less in its effect than the 
original hardening influence of the furnace soaking. 
The tables show that the reductions of area on 
straining at air temperature until local contraction 
set in varied in different bars and positions from 
2-6 to 55-2 per cent., and that even in the same 
bar the variations at different points were con- 
siderable, in one instance being over 40 per cent. 
A further similar test, in which the specimen was 
first strained at 150 deg. C. instead of at air tem- 
perature, also showed hardening after soaking 
at the same temperature, though apparently to a 
much smaller extent. Іп this test the reduction 
of area, measured in three positions, was practically 
the same at each (6-7 and 6-8 per cent.) and 
very much smaller than at most points in the 
previous teste. 

An incidenta] investigation was made at 240 deg. 
C. under a streas of 25-1 tons per square inch applied 
in short periods until fracture occurred, the load 
being removed and the hardness determined at air 
temperature at the end of each period. The tests 
covered extensions on 2 in. of from 0.1661 to 0: 6084 
in 199 hours (the first figure being obtained after 
2 minutes), corresponding to stresses on the smallest 
section increasing from 27:3 to 35-1 tons per square 
inch. It was found that at this temperature the 
iron hardened progressively without interruption, 
and the fracture ocoured а few hours after the 199. 
hour test. 

It appears therefore from these investigations 
that, at least for the range of temperatures invest- 
gated, Armco iron which has been hardened by 
strain may be hardened further by exposure 10 
elevated temperatures, and that during a creep 
test hardening occurs both through strain and ex- 
posure to temperature. 16 is thought that these 
occurrences account for the further change by which 
the limits of proportionality are raised in the manner 
described, the original plasticity of the materia! 
giving place to apparently perfeot elasticity up (0 
the limiting creep stresses. The report does not 
state whether the elasticity so obtained is confined 
to proportionality of stress and strain, or whether 
it includes also the absence of permanent set within 
the higher limit of proportionality. No determina- 
tions appear to have been made of possible Бата 
in ductility and toughness accompanying = 
enhanced hardness produced by strain-barder в 
and temperature-hardening, and no particu i 
are given of any variations in microecopio structure 
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produced by the processes applied. No doubt these 
pointe will be investigated in due course, but in the 
meantime the results already obtained appear to 
be sufficiently new апа important to deserve 
publication without unnecessary delay, and the 
further progress of the research will be awaited with 
interest. 

The intrinsic value of the work may perhaps 
make its appearance a fitting occasion for ex- 
pressing regret that the exposition given to 
scientific and technical work is often not of the 
same order of merit as the work itself. It would 
be untrue to say that no reports appear nowadays 
which do not suffer from faulty exposition. From 
time to time conspicuous instances are seen to the 
contrary ; but those who in recent years have had to 
peruse seriously a large number and variety of 
scientific and technical papers and reports must 
agree that the exposition of a large proportion of 
them is notably inferior to the work itself. It is 
too early to conjecture what may be the ultimate 
significance of the two discoveries which have been 
made in the course of the investigations described 
above, and what place they are destined to fill in 
the theory of metals. Already, however, it is evident 
that they are interesting and beautiful additions to 
existing knowledge, and ought not to be presented 
in a form which at times can only be described as 
careless. 

It may not be superfluous to quote a few ex- 
amples of the defects in question, The writer 
refers to the need for defining the term “ con- 
tinued creep " and yet nowhere himself attempts 
to give such a definition. In his reference, again, 
to some Brinell hardness determinations made 
after the earlier part of these investigations he 
describes them as “ Brinell hardness (1/30) ob- 
tained by using -in. diameter ball and load of 
75:5 kg.," while those made in the present series 
are described as made with & 1 mm. ball and 
а load of 30 kg. No suggestion is made aa to 
whether the 1/30 in the description of the former 
tests is meant to correlate them with those of the 
present report, which are also described as “ 1/30," 
nor is any explanation given as to the intention of 
the difference of ratio between load and size of 
ball. 'There may be excellent reason for discre- 
pancies of this kind, but they ought not to be 
introduced in silence and with no indication of 
such meaning as they may have. А somewhat 
similar omission to refer to differences in what 
apparently purport to be identical conditions is 
seen in the description of the experimente made in 
parallel on а number of test pieces of square section. 
The context in which the experiments are reported 
implies that initially the specimens were of the 
same material and in the same condition. They may 
in fact have been 80; but it does not seem proper 
to present in tables figures which show discrepancies 
such as those pointed out above without at least 
drawing attention to their existence. When indeed 
at а later stage the report refers to these resulta, 
it mentions ‘‘ reductions of area from 5 per cent. 
to 35 per cent.," as though feeling a certain diffi- 
dence in recognising the full range of from 2-6 per 
cent. to 55-2 per cent., which the tables show ; 
but the sentence (page 10) in which this observation 
occurs states that this applies for strain-hardened 
Armco iron corresponding to ” the specified reduc- 
tions of area, when “this” шау have any of 
several different meanings. Without suggesting 
that at the moment of writing writers in this style 
do notstop to think what they mean, it must be 
admitted that they would not show their meaning 
less clearly, and would give it а more becoming and 
effective expression, if they made their descriptions 
explicit, self-consistent, and free from ambiguity. 
The present report is by no means an extreme 
instance of the occasional neglect of these qualities. 


ENGINE KNOCK AND RELATED 
PROBLEMS. 


Tue Friday evening lecture at the Royal Insti- 
tution on May 25 was delivered by Mr. A. C. 
Egerton, F.R.S., and dealt with “ Engine Knock 
and Related Problems." 

In his opening remarks, Mr. Egerton recalled the 
fact that, just 113 years ago, Sir Humphrey Davy 


had commenced at the Royal Institution his 
magnificent work on flames, which had, he said, 
paved the way for every subsequent research on 
that subject. In the course of his studies, Davy 
discovered the fact that the rate of combustion of 
hydrogen was materially modified by the presence 
of 1 per cent. of ethylene, and it was the effect of 
minute proportions of various dopes in the burning 
of petrol vapour which he proposed to discuss that 
evening. Davy's research was undertaken with the 
practical aim of promoting safety in coal mines, 
and it was the practical aim of increasing the 
efficiency of the internal-combustion engine that 
had led to the investigations he was about to des- 
cribe. 

Whatever its associated drawbacks, the successful 
development of the petrol engine must be regarded 
as a very notable achievement, in view of the high 
temperatures and pressures attained, and of the 
extraordinary rapidity of its cycles of operation; 
each cycle might occupy as little as + second 
Ignition occurred а little before the piston finished 
its in-stroke, and combustion was complete before 
the return stroke was commenced, the total 
time occupied by the reaction being, perhaps, 
25 Second. Тһе flame temperature was of the 
order of 2,500 deg. C., and that of the exhaust 
gases was at least 1,000 deg. C., so that the exhaust 
valve had to work at a red heat. During the 
intake, the temperature might be about 120 deg. C., 
and at the end of the compression stroke it might 
be as much as 450 deg. C., being higher the greater 
the compression ratio. 

With ideal gases, а compression ratio of 4 to 1 
should give а thermal efficiency of 42:6 per cent. 
and a compression ratio of 6 to 1, an efficiency of 
51:2 per cent., whilst the corresponding figure for a 
compression ratio of 8 to 1 was 56:9 per cent. 
Owing to the physical characteristics of the gases and 
vapours actually used, these ideal figures were not 
attained in actual engines. In these, with a compres- 
sion ratio of 4 to 1, the efficiency was of the order of 
30 per cent. A ratio of 6 to 1 would give about 35 
per cent., the practical limit, all things considered 
being, according to Mr. Ricardo, about 7 to 1 in the 
case of engines having cylinders of 3 in. to 4 in. in 
diameter. The limit to the compression ratio was 
fixed by the danger of developing knock when high 
compression ratios were adopted in engines using 
petrol as their fuel. Various methods had been 
tried in the attempt to surmount this difficulty. 
Something could be done by careful design of the 
combustion space, and & compression ratio of 6 
to 1 could be attained without much trouble, but 
this depended on the size of the engine. 

Matters could be improved by adding benzene, 
or other non-knock fuels, to the petrol, but it 
would be quite impossible to replace the latter with 
benzene, of which the total production was far 
too small It was believed that the yearly con- 
sumption of petrol was now of the order of 12,000 
million gallons, so that an improvement of 20 per 
cent. in the efficiency of the petrol engine would 
mean а saving of over 2,000 million gallons per 
annum. This, in itself, was quite sufficient to 
demonstrate the economic importance of the pro- 
blem. 

In the course of work undertaken to discover 
something better than benzene, Messrs. Midgley 
and Boyd found that iodine added to -petrol 
was a fairly good anti-knock dope. This led 
them to study other additions, which resulted 
in the discovery that lead tetra-ethyl was раг- 
ticularly potent. Another good anti-knock dope 
was di-ethyl telluride, and the nickel and iron 
carbonyls were also very effective. Aniline, more- 
over, gave good results, but forty times as much 
of it was necessary as served in the case of the 
lead ethyl. An addition of 0:1 per cent. of this 
dope to petrol allowed the compression ratio to 
be raised from 5 to 6, and with four times as much, 
the compression ratio might be as high as 7:3, 
though this depended on the type of engine used. 
The particular results quoted were those obtained 
with the Ricardo variable-stroke engine, in which 
the cylinder could be moved up or down relatively 
to the crankshaft, and the compression space 
varied accordingly. With this engine, the addition 
of one part of lead ethyl to 1,500 parts of petro] 


allowed the compression ratio to be raised from 
some 4 or 5 to 1 up to 6 to 1, with а corresponding 
gain of at least 10 per cent in the power developed. 

He did not propose to discuss certain questions 
which had been raised as to the toxicity of this 
dope, or as to its effects, good or bad, on the 
mechanism of the engine, but to consider rather the 
question as to why ''anti-knocks anti-knocked." 
This was а most interesting problem, both from the 
physical and the chemical standpoint, in part 
because of the extraordinarily small proportions of 
dope which were effective. In the case of a petrol 
engine working under normal conditions, the 
quantity of lead ethyl necessary amounted to only 
one molecule in 200,000 molecules of the explosive 
mixture. Another interesting point was the curious 
fact that these anti-knock bodies were themselves 
highly explosive ; and yet they served to diminish 
the tendency of petrol to explode. We were thus 
confronted with а case of what might perhaps be 
called explosive homoeopathy."' 

The facilities for his own researches were due to the 
Asiatic Petroleum Company, and, at the outset, he 
had discussed with Mr. H. T. Tizard the initial stepe 
to be taken. The idea then held was that knook 
was due to detonation of the mixture. It was 
decided, therefore, to make experiments with tubes 
in which an explosive mixture was fired by means of 
an electric spark. In such tubes, the flame might be 
propagated in various ways. Depending on the 
conditions and on the constitution of the mixture, 
the flame might either be propagated with a 
uniform velocity by conduction of heat from layer 
to layer, or a vibratory type of combustion might be 
set up, whilst, as a third alternative, the reaction 
might uniformly accelerate and at last culminate 
in detonation if the mixture strength exceeded a 
certain limit. The detonation occurred after the 
flame had travelled a certain distance from the 
ignition point. The course of the combustion could 
be photographed on a rapidly travelling film, the 
trace on which showed a steadily increasing speed of 
the flame propagation until the detonation point was 
reached. The speed then became uniform, as the 
explosive wave travelled on down the tube. Detona- 
tion occurred when the compression set up by the 
firing of the mixture was sufficient to raise the 
temperature of the still unburnt gas to its ignition 
point. If the reaction were in this case sufficiently 
rapid, compression and combustion proceeded simul- 
taneously and detonation occurred. In the speaker’s 
preliminary experiments, made in conjunction with 
Mr. Gates, the mixtures used included acetylene, 
hydrogen, and also pentane, mixed with nitrogen 
and oxygen and other gases. 

The distance from the ignition point, to the point 
at which detonation occurred was noted, and, the 
dope being added and the experiment repeated, it 
was expected that this distance would be increased. 
Nothing of the kind occurred, however, even when 
the experiments were extended to cover cases in 
which the initial temperature was 230 deg. C. and 
the initial pressure 7 atmospheres. The anti-knock 
dopes had, in fact, no effect on this type of explosion. 

Light came later, as the result of experiments 
made at Amsterdam by Dr. Weerman, who found 
that the ignition temperature of petrol in air was 
raised by the presence of “ anti-knocks.” These 
experiments were made by dropping petrol into a 
heated iron pot. A curious point was, whilst with 
air the addition of lead ethyl raised the ignition 
point 90 deg. C. or more, this rise did not occur if 
the air were replaced by oxygen. 

When selenium di-ethyl was used as the dope, 
the ignition point was raised by no less than 140 deg. 
C., but this dope was not effective in the engine. 
Nevertheless, it appeared that all the dopes that 
were effective in the engine did raise the igniting 
point of petrol as tested in an ignition pot. 

The next question which arose was whether the 
effectiveness of lead ethyl was to be attributed to the 
ethyl or to the metal. To test this, the vapour of 
lead, obtained from an arc struck in nitrogen, was 
directed into the pot, and this vapour proved to have 
the same effect on the ignition temperature as the 
lead ethyl. Other metals were found to act віші- 
larly, the best results being obtained with thallium. 
Potassium was also effective, but if introduced into 
the pot in the form of oxide it was quite ineffective. 
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This result was curious, because potassium combined 
so readily with oxygen that it must have been 
oxidised before it reached the petrol vapour in the 
pot. The explanation was, perhaps, that any oxide 
“ ready formed was necessarily introduced in the 
form of **chunks," whilst the oxide resulting from 
the burning of the potassium vapour was presumably 
in the molecular condition, and in this state only 
was it effective. In further experiments made by 
Messrs. Tizard and Thorneycroft, а lead arc was 
struck in air and the vapour drawn into an engine 
cylinder, where it proved very effective, because 
the lead oxide entered, presumably, in à molecular 
condition. 

It thus appeared that though the “ anti-knocks " 
did not affect detonation they did raise ignition 
temperatures. It was further shown that all those 
that were effective in the engine had the common 
property that the equilibrium point between their 
higher and lower oxides lay within the range of 
temperature at which they were required to work. 
Thus, in the case of potassium, the equilibrium 
point between K,O, and K,O, was at 400 deg. С. 
И at this temperature the higher oxide were reduced 
to the lower, it was immediately regenerated by 
its next impact with a molecule of oxygen. It 
was the higher oxide which stopped the ignition. 
In effecting this, it was itself reduced to the lower 
oxide, and tbis was then again automatically 
regenerated. 'This explained why. zinc was in- 
effective as an engine dope, since with this metal 
no such transformation was possible. 

Further study of the question by means of the 
ignition pot showed that, in general, the presence 
of the dope slowed down the reactions occurring 
prior to the attainment of the ignition point. 
Thus lead reduced the temperature reached in these 
ante-ignition reactions by no less than 100 deg. C. 
The view that less oxidation was effected in this 
case was confirmed by а measurement of the 
amount of CO, formed. Hence all anti-knocks ” 
might be regarded as inhibitors of ignition. , 

Davy had shown that surface combustion could 
оссиг without the production of flame, but since the 
efficiency of the dope appeared to be independent 
of the ratio of cylinder surface to volume, the 
speaker believed that this surface action did not 
intervene in the case of petrol explosions, but that 
ignition started at certain centres of high energy in 
the mass of the mixture. The anti-knock dopes 
checked the setting up of these centres of high energy 
in the body of the gas. They were peculiarly effec- 
tive in the case of aldehydes, and it was believed that 
aldehydes were one of the intermediate producta of 
the combustion of petrol. By the action of the dope 
on these aldehydes, further oxidation was delayed, 
but this was not the whole of the story, since, if the 
dope acted only on the aldehydes, the percentage of 
these present in the exhaust gases would be іп- 
creased when an *anti-knock" was used, but the 
precise opposite was found to occur. Again, if 
only the aldehydes were acted on, the rate of com- 
bustion should be enhanced by the addition of 
aldehydes to the explosive mixture, but this was 
not found to be the case. 16 would seem, there- 
fore, that the dope acted on certain intermediate 
products formed during the early stages of the 
combustion. 

When the temperature of an explosive mixture 
was raised, certain of the fuel molecules might 
gain enough energy to unite with the oxygen present, 
temporary peroxides being formed. Owing to acti- 
vation of the fuel and oxygen molecules, certain of 
these complexes might become centres of high energy. 
Subsequently, various things might happen. The 
complex might revert to ordinary non-activated 
peroxide, the surplus energy being shot out as 
radiation. As another alternative. the complex 
might dissolve, radiation again being liberated, or 
the complex might rearrange itself, with the pro- 
duction of highly active products. As а fourth 
alternative, the peroxide complex might suffer а 
collision. If this were with an inactive nitrogen 
molecule. the energy of the active product might 
be frittered away, but an encounter with а fairly 
active fucl or oxvgen molecule might raise its 
energy so that it would re-act and produce active 
products. These might collide in their turn and 
activate other fuel molecules, and во on. 


condition of the charge set up particularly in 
regions of high pressure апа temperature near 
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quently give rise locally to activated centres. that, іп the case of the natural slopes of 1 to 1}, the 
Anything that decreased the concentration of these| clay was overlaid with 12 in. to 18 in. of sand. 
would have an enormous effect on the rate of This was covered with turf, and the slopes had stood 
oxidation of the vapour. 


for арев. It was decided, therefore, to oover the 
Work, both in Sweden and at Oxford, had shown | troublesome southern slope of the cutting with 


very definitely that the rate at which hydrogen | 3 ft. of sand, and this proved a complete remedy 
and oxygen combined during the ante-ignition | In another case, the author had found that the 
stage could only be explained оп the hypothesis | frictional resistance per sq. ft. of a cylinder being 
of a chain of reactions. Anti-knocks reduced oxida- 
tion by breaking these chains, thus bringing the|the sinking increased. Іп view of the necessity for 
reaction to a stop. Іп this process they were them- г 
selves regenerated, and this accounted for Ше | by the instances quoted, Mr. Moncrieff advocated 
very small percentage of dope necessary. 


sunk for a bridge pier became less as the depth of 
the exercise of judgment which was demonstrated 


е | the use of the relatively simple theories of Poncelet 
The question remained: why these anti-knocks | and Coulomb, the values assigned to the coefficients 


were effective in the engine, but failed to affect | being fixed according to the special circumstance of 
detonations. 
action was confined to а narrow zone on the front 
on & travelling flame, where they kept down the 
temperature. 
violent in the zone of combustion that great heat 
was developed, their effect was swamped and 
detonation occurred. Thus it was found that an 
addition of iron carbonyl, to the extent of one part 
in а 1,000, to а tube charged with an explosive 
mixture of CO, reduced enormously the rate at 
which the flame travelled from one end of the tube 
to the other. 


Тһе answer seemed to be that their | each case. 


ENGINEERS IN THE МАУУ. 


Ав the organ of the Royal Naval Engineers’ 
Benevolent Society, а society which exists for the 
furtherance of the interests of the Engine-Room 
Artificers of the Navy, the Naval Engineering 
Review is always worth reading by those interested 
in naval engineering matters. Issued quarterly. 
and edited by Engineer-Lieutenant F. T. Norris, 
R.N., the review has now reached its 74th number. 
While it endeavours to keep the members of the 
Society in touch with modern developments by 
reprinting papers read before technical societies, 
it publishes original contributions by its members, 
and the latest issue, dated April, 1928, contains 
two of the essays submitted for the Marrack 
Memorial Prize, which is awarded annually. These 


If, however, the reaction became so 


Knock was not akin to detonation, 
but appeared to be due to inequalities in the 


the hot exhaust valves. These inequalities gave 
regions of high energy and unequal burning, which 
resulted in a vibratory condition of flume. А wave 


of compression was then started which travelled | 988878 аге usually adjudged by the Engineer 


back through the products of combustion and Admiral at Portsmouth, who, in this instance, 
produced the knock as it was reflected from happens to have been Engineer Rear-Admiral R. W. 
the walls. Higher turbulence, cooler surfaces, or Skelton, who was recently appointed to succeed 
even & longer combustion space, would tend to Engineer Vice-Admiral Sir Robert Dixon as Engineer 
prevent these sudden local rises of pressure and Chief of the Fleet. The winning essay this year 


thus reduce the liability to ** knocking." ү kis pu by 2... 


apprentices in January, 1906, and who has subse- 
NOTES. quently served his fellow artificers by representing 
Your равна them on important committees. Тһе introduction 
; of engine-room artificers into the Navy ір 1868 was 
THE address on earth-pressure theories, delivered | a measure of great importance, but for more than 
last February to the Institution of Structural] 30 years no avenue of promotion was provided to 
Engineers, by Col. J. М. Moncrieff, M. Inst. C. E., higher rank than Chief Petty Officer. Warrant 
has now been published, and copies can be obtained| Rank was, however, conceded in 1899, Commis 
at the offices of the above Institution, price 18. | зіопеа Rank in 1904, and the first promotion to 
In this paper the author reviews the various|lieutenant was made in 1909. Тһе far-reaching 
mathematical theories that have been formulated | results of these concessions can be seen from the 
for the computation of earth pressures, and points | following figures, given by a member in the Review, 
out that, in certain cases, notably that of Rankine, | who states that to-day, on the active list of the 
the conditions postulated as the basis of the mathe-| Royal Navy, there are three Engineer Commanders. 
matical development are not, in general, satisfied | 107 Engineer Lieutenant Commanders, 76 Engineer 
in the case of retaining walls. Moreover, whatever| Lieutenants, 12 Mates (E), 197 Commissioned 
theory or formula be adopted, it is necessary to| Engineers, and 270 Warrant Engineers, all of whom 
fix by experience or experiment the values of the | have risen from the rank of Engine-Room Artificer. 
numerical coefficients involved. "The author showed 
that these coefficients varied enormously, even in Тнк Веглан Рів-Івом INDUSTRY. 
the case of one and the same material Thus] The monthly reports of the National Federation 
in experiments described in а paper read in 1923 | of Iron and Steel Manufacturers, extracts from which 
before the American Society of Civil Engineers by | we publish at intervals in our columns, show that, 
Mr. Jacob Feld, it was found that the sand used|for the past seven or eight years, the outputs of 
had, when dry, а weight of 103 lb. per cubic foot, and | pig-iron from British blast furnaces have remained 
its angle of repose was 30 deg. 15 minutes. When| well below the 1913 monthly average, which stood 
the mass contained 4-2 per cent. of moisture, the аё $855,000 tons. The production during April 
weight per cubic foot was only 93 lb., and the angle | last totalled 555,000 tons, and it is necessary to 
of repose was 38 deg. When, however, the mois- | go back to July, 1927, in order to find a figure above 
ture content of the sand was increased to 9-4 | 600,000 tons ; during that month 645,800 tons Wer 
рег cent., the weight rose to 100 lb. per cubic| produced. The highest output in any month 
foot, and the angle of repose increased to 40 deg. | during the period from January, 1920, to April 
A still more striking instance of the variability | 1928, was, we believe, that recorded for Мау, 1977, 
of coefficients was encountered by the author іп | when 720,000 tons of pig-iron were manufacture". 
connection with a railway cutting in Northern | The position of our national pig-iron industry to-day 
Sweden. This had a maximum depth of 114 ft. | в, therefore, distinctly disquieting, and the grav" 
The greater part of the material was a uniform | of the situation was fully emphasised by Mr. E. 1. 
blue clay free from seams and strata, and in excavat- | Fox, president-elect of the National Federation of 
ing it, blasts, dislodging 1,000 to 1,500 tons at a time, | Iron and Steel Manufacturers, when speaking at the 
were employed in the deeper section of the work. | recent annual dinner of the Federation. During the 
The north side of the cutting was exposed to the | course of a long and significant speech, he said that; 
sun during the very short summer characteristic of taking the 1913 output as a basis of comparison 
the latitude. This north bank stood for months the 1927 total, in the case of most iron-producing 
with vertical faces 15 to 18 ft. high, which were | countries, showed substantial increases ; 
surcharged with clay following the natural slope of | however, production figures in the case of a 
the ground, which was 1 to 1%. The southern face | Britain had declined heavily, and were now actually 
got no sun, and the clay, accordingly, never dried|smaller than they had been in 1880. Russi 


JUNE 1, 1928.] 


ENGINEERING. 


675 


Canada, апа the Polish iron districts, alone shared 
the present plight of the United Kingdom. Іп his 
opinion, two requirements were essential to restore 
prosperity to the languishing pig-iron industry at 
The first was to render assistance to the 
pig-iron consumers, chief among whom were the steel 
makers, by enabling them to trade in competition 
The second requirement 
was to obtain a reduction of railway charges in order 
further to reduce the present cost of British pig. 
In his district of the industria! Midlands, where pig 
iron was made from local minerals, and delivered to 
consumers all within a radius of from 50 to 60 miles, 
over one-third of the cost of the pig to the consumer 
was paid directly for railway carriage. Already his 
company were delivering the crudest of raw materials 
by road and they had under contemplation, at the 
present time, an extension of this service. He could 
not, however, bring himself to believe that it could 
be in the interests of this country tbat its industries 
should have to add the organisation of road transport 
to their legitimate responsibilities. Turning to the 
financial burdens, both national and local, imposed 
upon the heavy industries, which he characterised 
as “‘well nigh insupportable," Mr. Fox remarked 
that these industries had made, and were making, 
valiant efforts to help themselves, but the conditions 
against which they were now expected to struggle 


home. 


with their foreign rivals. 


were rapidly becoming unbearable. 


THE CANADIAN PACIFIC RAILWAY 
COMPANY'S LINER *DUCHESS OF 


ВЕПЕОКО.” 


RaTHER less than а year ago we had occasion to 
refer to the progressive spirit of the Canadian Pacific 
Railway Company in our description of the interesting 


re-conditioning of the engines and boiler rooms of S.S. 
Empress of Australia.* This vessel, it will be remem- 
bered, exhibited on trial а remarkable economy in 
fuel consumption over her previous performances 
with the original machinery. Careful records of work 
in service show now that the fuel consumption per 
shaft horse-power hour for all purposes is 0:73 lb. 
The enterprise of the company is again demonstrated 
in the new cabin liner Duchess of Bedford, which 
arrived in Liverpool from the Clyde on May 27, to sail 
from the former port on her maiden voyage to Canada 
on June 1. As the trials have demonstrated that the 
guaranteed fuel consumption of 0-70 lb. per shaft 
horse-power hour for all purposes has been defi- 
nitely improved upon, there is every indication that 
service will show, as in the case above quoted, that ап. 
other distinct advance has been made in the economical 
propulsion of the oil-fired steamship. 

Before proceeding, however, with а description of 
the new and interesting features in the engine and boiler 
rooms, the vessel] itself needs some comment; in fact, 
deserves more than our space will permit. The Duchess 
of Bedford is one of four similar ships, three others of 
which are now building on the Clyde. Built and 
engined by Messrs. John Brown апа Company, Limited, 
Clydebank, she is the largest cabin steamship, not only 
afloat, but which sails up the River St. Lawrence beyond 
the Quebec bridge, the service which she is inaugurating 
being a direct one between Liverpool and Montreal. 
Of a gross tonnage of 20,100, the vessel is 600 ft. long, 
by 75 ft. broad, with a depth of 63 ft. from keel to 
bridge deck, and a loaded draught of 27 ft. As may be 
gathered from Fig. 1 on page 676, there are, exclud- 
Ing the boat deck, seven decks, the passenger accom- 
modation being distributed as follows: cabin class, 
600 passengers, оп“ В,” “С,” and “D” decks; tourist 
third, 900 passengers, on C," “ D," and “Е” decks; 
and third class, 500 passengers, on “р” “Е” and 

Е” decks. In addition, there is accommodation for 
8 crew and staff of 409, which brings the total capacity 
чр to 2,009 individuals. 

e service speed is 17% knots, so that Montreal 
should be reached within seven days from Liverpool, 
а voyage which will no doubt appear even shorter 
than it really is from the high degree of personal 
comfort obtainable in all classes of accommodation. 
The cabin class staterooms hold from one to four 
passengers, beds or berths being provided as the case 
may be, and several suites are available. The dining 
and ball-rooms and other public rooms for this class 
are very handsome, and a special feature is a large- 
windowed drawing room below the bridge with a fine 
view forward and on both sides. There isa nursery and 
gymnasium for cabin passengers. It is, however, in 
the tourist third class that the advances in passenger 
accommodation are most striking. Тһе three public 
rooms are spacious and very comfortable, whilst the 
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* ENGINEERING, vol. oxxiii, pages 733 and 772. 


decoration and furnishings. 


class also. 


tourist class. Тһе state rooms have two to four berths, 
be together. 
the lounge occupying & deckhouse forward of the 


windows, ав in a head wind it may be exposed to heavy 
seas. For the same reason the two cargo hatches forward 
of it are also of steel, and are of a deep arched form, 


met by hinging them. The deck spaces, both open and 


boat deck, has been set aside as a children’s playground. 
Attention may here be drawn to the manner in which 


the majority of the boats are stowed. This may be 
seen in Fig. 2, on page 676, and is known as the 


Welin-Maclachlan patent system. The boats are sus- 


pended from relatively short davits the bottom portions 


of which are expanded into carriages furnished with 
rollers. When the boats are being lowered, these 


travel down inclined ways, formed of channel-section 


steel, to the side of the vessel, the davits finally pro- 


jecting horizontally outwards. Lowering and hoisting is 


effected by means of electric winches and wire ropes. 
Turning now to the propelling machinery, there 
are two boiler rooms, each with a separate funnel, and 
а common engine room for the two sets of Parsons 
triple-expansion turbinesdriving the twin-screws through 
single-reduction, helical gearing. The total shaft horse- 
power is 20,000 forward, and about 65 per cent. of 
this astern, the astern turbines being incorporated in 
the І.Р. and L.P. ahead turbine casings. The general 
lay-out will be clear from Figs. 5 to 7, on page 677. 
The most striking feature in Fig. 5 is the arrangement 
of the boilers, of which there are four in each stokehold, 
namely, three five-drum Yarrow boilers with впрег- 
heaters, air heaters апа forced-draught fans, and con- 
structed for a working pressure of 370 Ib. per square inch, 
and one horizontal Scotch type cylindrical boiler con- 
structed for а working pressure of 200 lb. per square 
inch. The total heating surface of the six Yarrow 
boilers is 30,700 sq. ft., with a total superheater surface 
of 12,500 sq. ft., and а total air-heating surface of 
30,000 sq. ft. The temperature of Ше superheated 
steam is about 680 deg. F., the turbines working 
normally at а pressure of 350 lb. per square inch, and 
the air as it leaves the heater is at а temperature of 


about 320 deg. Е. Тһе cylindrical boilers are single 
ended, 16 ft. in diameter by 11 ft. long, with three 
furnaces each, the total heating surface being, for the 
two boilers, 6,000 sq. ft. 


АШ the boilers are oil- 
fired, on the latest Wallsend-Howden system but, as 


will be seen from Fig. 5, only the Yarrow boilers have 
forced-draught fans. 


It is necessary at this point to explain the rationale 
of the combination of different types of boilers having 


different pressures, and, at the outset, we may offer our 


congratulations to the owners' chief superintending 


engineer, Mr. John Johnson, on the success which has 


attended his. bold and original scheme, and to the 
company on their wisdom in thus utilising his skill and 
energy. Two of the cardinal principles adopted 
throughout are that all possible heat losses through 
steam auxiliaries must be stopped, and that the full 
extent of the economies resulting from the use of high- 
pressure steam can only be reached by keeping the 
boilers producing it in а perfectly clean condition. Ina 
sense, the remedying of the first source of loss auto- 
matically effects the second method of saving, for, in а 
modern turbine installation, apart from condenser 
leakages, the exhaust steam is clean. "Thus, by decreas- 
ing the number of steam-driven auxiliaries, the risk of 
damaging the boiler with their oil-contaminated exhaust 
is reduced. It is not desirable, even if possible, to 
restrict the use of steam in а steamship to the propelling 
machinery, but the number of steam-driven auxiliaries 
can be cut down to а minimum, as has been done in this 
instance, and а special steam supply at а pressure 
exactly suited to the duties required can be arranged. 
This steam supply on the Duchess of Bedford is obtained 
from the cylindrical boilers, or, speaking more precisely, 
from one of them, for the second, so far, has only been 
used as & standby. "The steam from the auxiliaries is 
returned to the cylindrical boilers by a separate system, 
via the auxiliary-feed tank, so that there is a positive 
exclusion of dirt, oil, and scale from the main boilers. 

The question naturally arises here as to what means 
ате adopted for making up the feed-water losses. 
Ап evaporator is fitted, but the same end can be 
attained in а more economical manner by a supple- 
mentary steam pipe from the cylindrical boilers to the 


staterooms are unusually roomy and are unexcep- 
tionable in their lighting, ventilation, and lavatory 
equipments, apart from the excellent quality of their 
A generation ago such 
staterooms would only have been found in the first- 
class accommodation. А nursery is provided for this 
The third-class accommodation is on a 
correspondingly adequate scale to that of the third 


with some of six for parties or families who wish to 
There are three excellent public rooms, 


bridge. The front of this house is carried right across 
the ship and heavy steel covers are provided for the 


the difficulty of handling the resulting weight being 


sheltered, for all three classes of passengers, seems 
unusually large, and a sheltered portion, forward of the 


I.P. turbine. These boilers can thus Бе“ made to 
produce distilled water by passing the steam generated 
in them through the turbines and condensers. Sum- 
marising briefly, the advantages accruing from the 
ingenious system above described it will be clear that, 
in the first place, the high-pressure steam supply need 
not be employed for the auxiliaries, thus excluding 
reducing valves, &c., and that the effective lagging 
of auxiliary pipes, valves and steam chests, &c., is 
more easily and cheaply carried out. The treatment 
of all feed water in the cylindrical boilers before it 
passes into the Yarrow boilers has already been referred 
to, and the facility with which large quantities of 
distilled water may be produced for the replenishment 
of reserve tanks at sea or in port is obvious. The 
reduction of cleaning costs, quite apart from the question 
of safety, obtained by keeping scale-forming elements 
out of the high-pressure water-tube boilers is equally 
evident. 

An example of the care bestowed on the lagging of 
hot pipes is shown in Fig. 3, illustrating a portion of the 
front of one of the water-tube boilers. This figure is, 
however, perhaps more interesting from the fact that 
it shows, at the left-hand side, a device for rendering 
the water level visible at the stokehold floor. In 
these large boilers the gauge glasses are naturally very 
high up, and a modification of the well-known Pneu- 
mercator,* made by Messrs. Kelvin, Bottomley, and 
Baird, Glasgow, has been fitted in the position shown. 
The water level is maintained by a Mumford automatic 
boiler-feed regulator, and an additional safeguard is pro- 
vided in the Armstrong thermostatic high and low-water 
alarm and distance indicator, which in this case, we be- 
lieve, makes its first appearance in а marine stokehold. 
It operates by the expansion and contraction of a pair 
of expansion tubes situated outside the boiler drum at 
the water level. Movement of the water, up or down, 
beyond safe limits completes an electrical circuit, 
which sounds a Klaxon horn until the level is corrected, 
and also illuminates an appropriate sign in the stokehold. 
This apparatus is made by Messrs. James Gordon and 
Company, Limited, Kingsway, W.C.2, which firm has 
also supplied the 60-day chart Mono" CO and СО, 
recorders fitted in the stokeholds. 

The disposition of the various feed tanks and pumps 
will be clear from Fig. 5, but space only permits com- 
ment on two points. One is that though there is a 
pipe connection between the main and auxiliary feed 
tanks, flow can only take place from the former to the 
latter, and not vice versa. The other point is that the 
main feed pumps are of the Weir turbo-type, running 
at about 7,000 r.p.m. There is also a duplex feed 
installation consisting of Weir reciprocating pumps. 


These, together with the auxiliary feed pumps, the feed 


tanks, filters, and feed heaters are shown in Fig. 6. 
The feed temperature is 300 deg. F. It is not possible 
to particularise the remainder of the pumps and smaller 
auxiliaries, but it may be said that most of them are 
electrically driven. Of these, examples are shown in 
Fig. 10, on page 678, which is a view of part of the star- 
board side of the engine room looking forward and 
showing, from right to left, the two circulating pumps, 
and bilge and ballast, general service, andsanitary pumps. 

Fig. 4 is à view on the same side of the engine room 
ав Fig. 10, but looking aft. Тһе engine in the centre is 
one of two six-cylinder Diesel 450-kw. generating sets, 
made by Messrs. W. Н. Allen, Sons, and Company, 
Limited, Bedford, for supplying power to the auxiliaries, 
ship’s lighting, &c. Near the centre line of the engine 
room are two other sets for the same purpose, duplica- 
tion being desirable in such an extensive service. 
These are turbo-generators, of 500 kw. each, made 
by Messrs. The British Thomson-Houston Company, 
Limited, Rugby. Our other two illustrations of the 
engine room, Figs. 8 and 9, show the main turbines. 
The former figure is a view looking forward along 
the platform between the I.P. turbines, while the 
photograph forming the latter figure is taken from 
the starboard side, and shows more particularly the 
gear casing. The size of the turbines is indicated 
above, and their arrangement will be clear from Fig. 5. 
Each cylinder has a separate pinion meshing with а 
common gear wheel, 14 ft. in diameter and weighing 
58 tons. All bearings, of course, are provided with 
forced lubrication, and а Michel thrust block is fitted. 
Тће condensers are of the underhung type, on the Weir 
regenerative system, and are bolted direct to the 
exhaust branches of the L.P. turbines. Each has а 
cooling surface of 10,600 sq. ft., and contains 2,500 
eupro-nickel tubes. Тһе vacuum maintained under 
normal working conditions, with sea water at а tempera- 
ture of 60 deg. F., is 29 in. of mercury. = 

Aft of the engine room E ч шт 1 

j i hinery, which 18 0 2 

refrigerating machinery, е реч 


supplied by Messrs. J. an 
Yarther Ыл there are some store rooms. The tunnels 
are particularly roomy and well ventilated. o 


shaft is fitted with a Siemens-Ford torsionmeter. | 
propellers are of manganese bronze, outward turning. 


* See ENGINEERING, vol. cxvi, page 460. 
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CONSTRUCTED BY MESSRS. JOHN BROWN AND COMPANY, LIMITED, ENGINEERS AND SHIPBUILDERS, CLYDEBANK. 


Ета. 1. 


They Бате four blades of special aerofoil section, and 
are 18 ft. in diameter and 17 ft. 6 in. pitch, and weigh 
164 tons each. The steering gear, shown in our last 
illustration, Fig. 11, is & four-ram electro-hydraulic 
set, made by Mesars. Brown, Bros. and Company, 
Limited, Edinburgh. Тһе total weight of the rudder 
is34tons. The deck equipment includes 14 electrically- 
driven five-ton winches, supplied by Messrs. John Н. 
Wilson and Company, Limited, Birkenhead. Тһе elec- 
trically-driven capstans and windlasses are by Messrs. 
Clarke, Chapman and Company, Limited, Gateshead. 
on-Tyne. А 76-kw. emergency lighting set is pro- 
vided. The domestio machinery of the ship includes 
electrical cooking appliances, supplied by Messrs. Henry 
‚ Wilson and Company, Limited (Liverpool) а Buhring 
filler system which treats all the fresh water used for 
any purpose, and the Punkah Louvre system of venti- 
lation. Ая we are, however, more concerned with the 
steam-generating plant of the ship, we do not propose 
to give а complete description of all the fittings. 

In conclusion, we should like to endorse the claim 
made by Captain James Gillies, General Manager 
of Messrs. Canadian Pacific Steamships, Limited, that, 
in this ship, developments have been made which 
cannot fail to be of the utmost importance to ship- 
owners and to the British shipbuilding industry. The 
Duchess of Bedford is the first big liner to use 
high-pressure steam supplied by water-tube boilers 
and with such a degree of superheat, and the bold 
and enlightened return to the employment of the 
nearly moribund auxiliary boiler in a new manner, 
indicates lines of action which may prove to be 
very fruitful. A measure of the success already 
achieved lies in the same company’s 8.5. Mont- 
calm. This vessel has a gross tonnage of 16,400, 
and machinery of 12,000 h.p. The Duchess of Bedford, 
with & tonnage of 20,100, has machinery generating 
20,000 h.p. іп the same space as that in the Montcalm, 
but having & smaller total weight. For such a notable 
piece of work, the builders, Messrs. John Brown and 
Company, Limited, Clydebank, also deserve consider- | 
able credit. The total cost of the vessel is about 
1,000,000. | 


Вегмвн INSTITUTE ОҒ Калргогосу.--ТЬе officers of 
the British Institute of Radiology, incorporated with the 
Róntgen Society, have been elected for the session 
1928-29, as follows :—President, Mr. С. У. C. Kaye; 
Vice-Presidente, Sir W. H. Bragg, K.B.E., and Меввгв. 
В. Knox and Г. А. Rowden; Honorary Treasurer, Mr. 


G. Pearce; апа Honorary Secretaries, Мевягв. S, Melville 
and С. Shesrer. 
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Fie. 3. Front or Yarrow Нтан-Рвкззовк BOILER. 


UNIVERSAL Dmercrory or Rattway OrFICIALS.— 
Compiled chiefly from official sources, under the direc- 
tion of the editor of The Railway Gazette, tbe thirty-fourth 
annual edition of the Universal Directory of Baslway 
Officials has just been issued by The Directory Publishing 
Limited, 33, Tothill-street, London, 8.W.1. 


Fig.7. Company, 
PLAN OF AFT ENGINE The volume is divided, as usual, into 11 main sections, 
HATCH ABOVE MAIN DECK. comprising an official section and 10 Hes nabe of divi- 
AN]. sions covering the five continents. e name of each 
қ "5 railway is given in English, but, in brackete, пе кос 
of the i- 


the full title of the railway in the 
cular country in which it is located. The length of each 
railway immediately follows the name, and is given in 
English miles or in kilometres. Тһе geuge is given in 


Пера 
| 


Д Ц 
гета “Жи! eo 28 ав ||| Hy m and inches, orn metres. en олот а compre 
M н "db. од до ШЕ па ist of the various departments of the railway, to er 
ЫЫ а ia L Фр. with the names and titles of all the principal officials. 
[m А Maw Ft The book is well indexed, and will be found invaluable 
apes ылыы У to engineering and commercial firms doing business with 
| railways in апу part of the world. The price is 20s. net. 
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THE  ELECTRIFICATION OF ТНЕ 
PIETERMARITZBURG - GLENCOE 
SECTION OF THE SOUTH AFRICAN 


RAILWAYS.* 
Ву Е. LꝝYD ALL. 


(Concluded from page 652.) 


Locomotires.—In deciding upon the general design 
of а locomotive for а railway-electrification scheme, 
two important factors to be taken into account are 
the drawbar pull or tractive effort, and the speed. 
For the electrification іп Natal one of th» principal 
considerations was the possibility of securing а large 
increase in the capacity of the line to deal with the 
growing traffic. For this reason it was advisable to 
make provision for locomotives with the maximum 
permissible draw-bar pull. After discussion with the 
Railway Administration's officers, it was decided that 
the limit of steady draw-bar pull should be taken as 
60,000 lb. Тһе corresponding weight of train naturally 
varies with the gradients to be dealt with on the 
different sections of the line. Іп order not to com- 
plicate traffic arrangements by introducing several 
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units) should be capable of hauling à train of 1,500 | gauge railways in various countries, viz., the double- 
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short tons up a gradient of 1 in 100 at а speed of 21 or 
22 m.p.h., and of hauling the same train on a level 
tangent track at not less than 36 m.p.h. (4) A loco- 
motive (or a set of locomotive units) should be capable 
of holding a train of 1,640 short tons on a falling 
gradient of 1 in 50 by regenerative action alone at 
speeds suitable for such operation (the speeds being 
determined principally by the curves and the necessity 
of passing through stations at not more than 15 m.p.h.). 
(c) A locomotive (or a set of locomotive units) should 
be capable of taking a train of 1,430 short-tons from 
Ladysmith to Pietermaritzburg in 7 hours 7 minutes 


bogie locomotive with geared motors suspended from 
the driving axles. The general arrangement of the loco- 
motive is shown in Figs.6 and 7. To provide sufficient 
adhesion with adequate margin for the required tractive 
effort without exceeding the permissible weight per 
axle, 12 driving axles or six 2-axle bogies are necessary. 
With this arrangement, therefore, a full-weight train is 
hauled by three locomotive units coupled together, 
each unit consisting of a body carried on two articulated 
bogies, and each axle being geared to a 300-h.p. motor. 
The equipment of a set of locomotive units therefore 
consists of twelve 300-һ.р. motors, making an aggregate 


with six intermediate stops, totalling 52 minutes, of 3,600 h.p. On the one-hour rating, the tractive 
or a train of 700 short tons from Pietermaritzburg to | effort of this aggregate is 66,000 1b., and the speed about 


Ladysmith in 7 hours 27 minutes with 13 intermediate 
stops totalling, 101 minutes, the speed through all 
stations at which a stop is not made to be reduced to 
15 m.p.h. To fulfil these requirements, the capacity 
on the 1-ћоџг rating of the motor equipment for a 
locomotive (or a set of locomotive units) was fixed 
at 3,600 h.p. 

The general design of the locomotive was the subject 
of careful consideration. ‘Two factors had an important 
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variations in the load of the train аз it із hauled from 
one end to the other of the electrified section, it was 
decided that the maximum train weights should be 
limited to the following :— From Glencoe to Daimana, 
1,610 tons, and from Daimana to Pietermaritzburg, 
1,130 tons. The loads in the other direction are in 
all cases much less, and are determined by the per- 
missible number of vehicles, most of which are either 
empty or very lightly loaded. 

The importance of increasing the traffic capacity of 
the line was also considered in relation to the train 
speeds, as the greater part of the line consists of single- 
track with passing places at stations. In such con- 
ditions it is clearly advantageous to provide for a high 
Speed of travel, so that the sections between passing 
places сап be cleared quickly. Оп the other hand, 
the weights of goods wagons had been increasing for 
some time, and a considerable proportion of the 
mineral traffic consisted of bogie trucks containing 
50 short tons of coal and having a total gross weight 
of about 70 short tons. As the track was considered 
somewhat light for stock of this weight, it was thought 
advisable to keep down the general average speed 
below What would otherwise Бе quite feasible with 
powerful electric locomotives and trains fitted through- 
out with air brakes. 

Taking all these factors into account, it was decided 
to design the locomotives to meet the following con- 
ditions :—(a) A locomotive (or а set of locomotive 


* Paper read before the Institution of the Electrical 
Engineers on March 29, 1928. Abridged. 
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influence on the design, viz.. the narrow gauge of 
3 ft. 6 in., and the many short curves, the minimum 
radius being 300 ft. It was agreed with the engineers 
of the Administration that the fixed wheelbase of any 
locomotive or any bogie should not exceed 9 ft. 3 in., 
and the permissible weight per axle was settled at 
18 long tons. Many different designs were reviewed, 


particularly with reference to the experience obtained 


with each design in various electrification schemes, 
already in operation. It was felt desirable to adopt, 
so far as practicable, & simple design which had been 
thoroughly tried out, and in regard to which there 
could be no uncertainty as to its success in operation. 
It had to be borne in mind that, for commercial reasons, 
it was not feasible to experiment with various designs, 
as this would have involved the installing of an exten- 
sive and costly electritication system which would be 
unproductive for & considerable period until the loco- 
motive question had been settled and the bulk of the 
locomotives delivered and set to work. 

At that time, experience with electric locomotives 
of the side-rod design had not been universally satis- 
factory. Many troubles had occurred and there was 


no general agreement as to how such a design should be ! 


worked out in detail in order to avoid such troubles. 
It was also at that time, and in fact still is, by no means 
certain that a satisfactory and economical type of side- 
rod locomotive could be designed to meet all the 
requirements and limitations of this electrification 
scheme. 

Finally it was decided to adhere to the design already 
adopted with satisfactory results on many narrow- 


21 miles per hour. The performance curves for the 
main motors are given in Figs. 8and 9. All locomotive 
units are designed for multiple-unit control, the capacity 
of the control couplings, &c., being sufficient to enable 
four units to be coupled up and controlled simultaneous- 
ly from any master controller, whether hauling or 
working regeneratively. АП classes of traffic, whether 
freight or passenger, are hauled by the same locomotives, 
the number of units depending upon the weight of the 


=, 


ПР Nees $+ == 
2 


| "(b 
Driver's м 5» 
Cab Kc CUM. 
NA End о 


ат 


21 7 


Thus, the heaviest freight trains are hauled by 


train. 
three units, lighter freight and through passenger 
trains by two units, and local passenger trains by а 


single unit. Тһе speed of passenger trains is naturally 
somewhat higher than that of the freight trains, but 
being limited by the curvature of the line is still well 
within the capabilities of the one design. 

The main power equipment of each locomotive unit 
consists of the two pairs of 300-h.p. motors with electro- 
pneumatic unit switches and switch groups for con- 
necting them in series or in parallel, for reversing, and 
for field control, the main grid resistances, two panto- 
graphs and the necessary power wiring. Тһе supply of 
power for auxiliary and control purposes is obtained 
from а 16-kw. motor-generator, consisting of а 3,000- 
volt double-commutator motor and a 100-volt generator. 
This generator works in parallel with a control battery, 
which is thus kept charged and is available for lighting 
and auxiliary purposes if the motor-generator is out of 
action. The exciting current for the main motors 
during regeneratioa is provided by а 28-kw. motor- 
generator, which consists of а 3,000-уой double- 
commutator motor and a generator separatelv excited 
from the 100-volt auxiliary supply. The two main 
motor pairs can be connected in series or in paralle! 
during regeneration, thus providing а wide range of 
speed under these conditions. All 3,000-volt apparatus 
in the locomotive, with the exception of the main motors 
and the two motor-generators, is contained in a high- 
tension chamber, the door of which is interlocked with 
ап air-valve in the compressed-air supply to the two 
pantographs and with an earthing switch, so that there 
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is no possibility of the driver entering the chamber 
while any high-tension circuit is alive. Тће loco- 
motive equipment is protected from lighting by means 
of & choke coil and & horn-gap arrester, both mounted 
on the roof. 

The locomotive brakes are designed for operation by 
compressed air, and for this purpose & motor com- 
ргеввог is included in the equipment, the motor of which 
takes power from the auxiliary supply at 100 volta. 
Compressed air is also used for the operation of the 
P De and all the unit and group switches. As 
all rolling stock on the South African Railways is fitted 
with vacuum brakes, each electric locomotive is 
equipped with an electrically-driven exhauster; this 
exhauster is of the rotary type driven by a 100-volt 
motor, and the control of the motor provides for low- 
speed running for maintaining the vacuum and high- 
speed running for the release of the brakes after an 
шо The operation of the locomotive brakes is 
effected from the driver's vacuum-brake valve by means 
of & proportional valve so arranged that the application 
of the brakes on the locomotive 18 proportional to the 
application of the train brakes. It would naturally 
have beqn simpler to have used the same system of 
braking on the locomotives as on the trains, but it 
would have been difficult, if not impossible, to accom- 
modate on the locomotive the comparatively large 
vacuum- brake cylinders which would have been re- 
quired, especially with the reduced atmospheric 
pressure at high altitudes, and as a supply of com- 


Fig. 8. CHARACTERISTIC CURVES OF TRACTION 
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pressed air was desirable for pantographs and switch 
operation, the use of compressed-air brakes introduced 
in reality very little complication. 

Telephone | Communications.—The telephone - com- 
munication system consists of two independent selector 
systems, one of which is normally utilised for com. 
munications to the signalmen and stationmasters who 
are connected with sub-station operation. Extensions 
are provided into the substation buildings for use by 
the maintenance staff during their visits. The other 
selector system connects up all the railway stations 
along the line with the traffic controller in Ladysmith 
and the control engineers at Colenso. There are 
therefore two alternative means of communicating 
with the stationmasters at any station near which 
there is a substation. For communication between the 
trains and the traffic controller or the control engineers 
at Colenso, all drivers are provided with а portable 
telephone set. The two selector telephone lines 
mentioned above are teed off at frequent intervals, 
the tees being terminated by swan-neck insulators 
fixed on the anchor structures. Connection to these 
tees is effected by means of а pair of hook-sticks which 
the driver carries with him, and he is thus enabled to 
ring up Ladysmith or Сојепво to advise them in the 
event of any breakdown on the line or of any special 
occurrence for which action is needed. 

Operating Experience.—On a single line with the 
characteristics described above, it was only to be 
expected that the substitution for steam locomotives 
of electric locomotives with a practically unlimited 
supply of power on which to draw should lead to a very 
considerable improvement in the working of the traffic. 
This is amply born out by the statements in the 
General Manager’s annual report* for the year ended 
March 31, 1926, and will be better appreciated by a 
comparison of two train diagrams, both relating to the 
working of the traffic over the section Ladysmith to 
Mooi River, the most difficult section for loaded traffic 


* See ENGINEERING, vol. oxxiii, page 521 (1927). 


on account of the long climb against a gradient of 
1 in 65 between Estcourt and New Dell. The first 
diagram concerns the graphic time-table for a traffic 
of 25,351 tona with steam operation ; the second refers 
to a similar time-table for a traffic of 25,116 tons 
under electric working. 

These show that the number of single trains arriving 
at Estcourt from Ladysmith is 31 goods and 4 passenger 
under steam working, and 19 goods and 4 passenger 
under electric working. Permissive working is em- 
ployed with steam operation, absolute block working 
with electric operation. Almost the whole of the 
up traffic with steam working from Mooi River to 
Estcourt passes over the old line, leaving the new line 
free for the down traffic. With electric working the 
new line takes the whole of the traffic in both directions. 
The time of transit for a steam-hauled goods train from 
Ladysmith to Mooi River is 8 hours or more; for 
an electrically hauled goods train it is 4 to 5 hours. 
The speeds of passenger and goods train are more 
nearly equal with electric than with steam working. 
For instance, the 10 a.m. down passenger, steam-hauled. 
from Ladysmith passes 6 down goods trains before, 
reaching Mooi River; Ше 11 a.m. down passenger, 
electrically hauled, passes only 2. 

It should be remarked that the diagram representing 
the steam service has reference to а day on which the 
regular working of the traffic was not disturbed by any 
breakage of couplings, derailments or other causes of 
delay. "There is, however, always a liability for some 


Fig. 9. CHARACTERISTIC CURVES 


TABLE I.—T'raffic and Energy Consumption Data. 


| Netinput| Watt- Watt- 


Date. | Ton-miles Ton-miles | to motor-| hours per | hours рег 
hauled.* | total.“ | generator, ton-mile | ton-mile 
seta. hauled. | (total). 

| Million 

Millions. | Millions kw.-h 
25.1.20 .. 96. 115-6 5:75 60:0 49.6 
22.2.20 .. 98-3 119.7 6-22 63-5 51.8 
25.3.26 ..| 114.0 139.0 7:45 65-2 53-5 
24.4.20 ..| 123.4 150.8 7:62 62:0 50.3 
25.5.20 ..| 164.9 198.4 9.55 57-8 48.2 
24.0.20 ..| 154.3 186-7 9.24 59.7 49:6 
25.7.26 ..| 172.7 207:8 10:5 60:75 50-7 
25.8.26 ..| 164:0 200-4 9.78 59.7 48.7 
24.9.26 ..| 170.0 204-8 9:99 58.7 48.7 
25.10.26..| 171.7 206-1 9-91 57.8 48.2 
25.11.20..| 164-0 197.9 9.174 56-0 46.6 
24.12.26..| 171-7 206-8 9:46 55.0 45.6 


* Short ton of 2,000 Ib. 


trains, passenger or goods, to run late for one reason 
ог another. It is obvious that on a single line with such 
& heavy volume of traffic, late running is likely to cause 
serious dislocation, the cumulative effect of which is 
bound to be much worse with a traffic consisting of 
31 goods апа 4 passenger trains running at widely 
different speeds than with 10 goods and 4 passenger 
trains running at nearly the same speed. 

The reduction effected in the working expenses by 
this improvement in traffic working, especially in regard 
to the wages of the train crews, is obviously substantial ; 
with the steam-operated traffic just described the 
average time on duty of train crews was about 15 hours. 
The overtime payment was therefore very considerable. 
This has been greatly reduced by electric operation. 

Table 1 gives particulars of the traffic and the energy 
consumption during the year 1926. It will be observed 
that the consumption per ton-mile gradually fell during 
the months September to December, the final figure 
being 45:6 watt-hours per short ton-mile. This is 
within a small percentage of the estimate worked out 
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when the scheme was рге During this period 
regenerative working was being gradually introduced. 
A special test was made with a down train of 1,500 
tons and an up train of 800 tons, both hauled by three 
electrio units, to ascertain the amount of energy regene. 
rated during a round trip from Glencoe to Pieter. 
maritzburg and back. 1 was found that the input 
to the main motors was about 15,200 kw.-h., and the 
output from the motors about 4,800 kw.-h. In 
attempting to estimate the value of this regenerative 
working, due allowance must be made for losses in 
the exciters and other auxiliaries on the locomotives, 
the distribution line and the substations. Such 
losses can hardly be less than 20 per cent. of the output 
from the motors, but even assuming а higher 
viz., 25 per cent., the energy made available by regene- 
ration on goods trains alone with a daily coastwise 
traffic of 30,000 tons (excluding Sundays), would be 
about 22} million units per annum. iling regenera. 
tion, the whole of this energy would have to be dissipated 
by the brakes on the locomotives and the trucks. 
While the energy consumption for any given volume 
of traffic can be estimated with reasonable accuracy, 
it is more difficult to forecast the maximum demand, 
but experience has shown that it does not vary propor- 
tionally with the traffic hauled. The reason for this 
is that the time-table is arranged for the maximum 
probable traffic over a considerable period, and if 
the traffic offering is less than this, a sufficient number 
of trains on the schedule are cancelled. Іп such condi. 
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tions the total energy consumption is reduced, but 
the maximum demand is not materially affected. 

To deal with the load fluctuations it is necessary to 
Steam more boiler plant than would take care of the 
average load or even the half-hour maximum. 
effect, this means that each boiler steaming is producing 
steam on the average at not much шого than 50 per 
cent. of its normal rated capacity. It is impossible 
to maintain an absolutely steady steam pressure 
at times of light load the boilers are liable to blow об, 
and during the short-period peaks, the pressure falls. 
Occasionally the pressure-drop is such that the load 
has to be reduced in order to avoid the slowing up of 
the whole system, which would result in the automatic 
tripping out of all the substation motor-generators. 
This reduction is effected by the control engineer at 
Colenso, who trips out for a few minutes two or three 
of the substations, switching them in again as the 
load drops. | 

The transmission lines have given very little trouble 
in service. There have been a number of cases m 
which one or other lino has been cut out, but on very 
few occasions, and then only for a very short time, 
have both lines been out at the same time. There 
have been, however, quite а number of орат 
faults. In the worst month there were 29, 18 of та 
were attributed to birds and 11 to lightning. In ed 
one case, however, has there been & sustained № 
which made it impossible to гестове tae cireuit breaxers 
immediately. boat 

Corresponding to coastwise freight traffic of а 15 
22,000 tons per дву, the average plant 1084 factor ч 
the substation (i. e., average output from all т 
stations divided by the rated capacity of tbe D 
generators running) is 50 to 55 per cent. For ted 
same traffic the average load factor based on the га 6 
capacity of all the motor-generators instalied 18. 1 
33 per cent. It will be seen from the descrip 5 n 
the substation scheme that four of the 12 са эй 
contain a single motor-generator. To get 846 tnt 
efficiency from the distribution line it is necessary 
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these single sets should run practically continuously. | made up at Glencoe and are hauled through without 
In other substations the spare веб can: be run whenever | assistance to Pietermaritzburg, although the specifica- 
it is desired to shut down the set normally used. "The, tion only calls for loads of 1,430 tons south of Lady- 
operation records for the first six months of 1926 show | smith. Тһе 78 units originally provided to deal with а 


that the running hours of the single sets in the Frere 
and Willbrook substations were 3,591 and 3,573, 


respectively. Bearing in mind that there is nominally 


no traffic on Sundays, these figures show that these 
motor-generators were in service about 90 per cent. of 
the total time during which traffio was passing. 

The most interesting experience with the track 
equipment is the trouble that was caused during the 
early days of electric operation by lightning. Тһе 
effect of lightning discharges in the neighbourhood 
of an electric railway on the overhead track equipment 
was not known with any degree of precision. 1% was 
common knowledge that electrified lines of а similar 
nature running through country where severe thunder- 
storms were prevalent did not experience sufficient 
trouble to cause any serious interference with the 
operation of the traffic. In Natal the lightning storms 
during the summer may perhaps be more severe than 
on any other electrified line, and certainly their effect 
on the overbead equipment during the first two summers 
was such as to cause some dislocation of the service. 
The possibility of damage due to lightning was foreseen, 
and the question of installing protective devices was 
carefully considered. In view of the uncertainty as 
to the extent of the possible damage, and the further 
uncertainty as to the effectiveness of any of the arresters 
or other protective devices available, it was decided to 
await the results of experience before committing the 
Railway Administration to à heavy expenditure which 
might be unnecessary or ineffectual. 

Experience during the first summer .showed that 
some definite scheme of protection was necessary to 
prevent the breakdown of the overhead-line insulators 
during the frequent lightning storms. Тһе trouble 
generally showed itself in the following way. Пие to 
а lightning discharge in the neighbourhood, a momentary 
high pressure was induced in the overhead line sufficient 
to cause & flash-over to earth from the live fitting on & 
pull-off insulator. Following this flash-over a 3,000- 
volt short-circuit was established, the arc of which 
burnt out the insulator clamps and allowed the рш-оћ 
rod to fall free and hang suspended from the contact 
line. This rod, which remained alive, fouled and 
damaged the pantograph of the first locomotive that 
came along, unless the driver was able to pull up in 
time, in which case the train was held there until the 
pull-off arm had been removed. 

To guard against this, it was at first proposed to install 


at frequent intervals some form of lightning arrester 
which would dissipate the induced charge and thereby 


obviate the tendency to flash-over ; but the solution 
of the problem was ultimately found in the adoption 
of high-speed automatic circuit breakers for sectionaliz- 
ing the line at every substation. The effect of any 
flash-over and the subsequent 3,000-volt short-circuit 
is now to open the high-speed circuit breaker at each 
| end of the section affected. Тһе arc is thus cut off 
{ before it has time to do any serious damage, and the 
line is made alive again by reclosing the circuit breakers. 
Any slight damage to the insulator is made good at the 
first opportunity. The trouble has in this way been 
entirely eliminated. 
Careful consideration was necessary for the calibra- 
tion of the circuit breakers. The overload setting 
Should be as high as possible in order to avoid the 


circuit being opened by the normal operating current, ! 


and ав low as possible in order to ensure its being opened 
by the minimum fault current. Provided all sub- 
stations are running, there is no great difficulty in 
meeting these two requirements, as the substations 
are fairly close together, and the minimum fault currents 
are well above the ordinary operating currents. И, 
however, a substation is shut down, either for overhaul 
or in consequence of traffic being insufficient to require 
it, both the minimum fault current and the operating 
current flowing through either of the two circuit breakers 
at that substation are considerably Jess than when the 
substation is running. Arrangements are therefore 
provided for automatically reducing the overload setting 
of the circuit breakers whenever the corresponding 
motor-generators are shut down. 

In October of last year a number of the concrete 
blocks which form the foundations of the track structures 
were found to be cracked. Those affected are mainly 
in damp ground and in localities approximately midway 
between certain substations. There is some reason to 
think that the cracking is caused, at all events partly, 
by corrosion of the foundation bolts due to electrolytic 
action, and measures are being adopted to prevent the 
return current leaking to earth through the concrete 
blocks. 

The electric locomotives have given, and are giving, 
very good service. Apart from a few minor troubles, 
they have fulfilled all requirements and are capable of 
dealing with loads rather heavier than those specified. 
For example, block loads of 1,500 short tons are now 


daily traffic of 20,000 tons towards the coast, plus the 
passenger traffic, have on occasions dealt with more than 
25,000 tons. With 17 additional units, making 95 in 
all, a total of 34,000 tons, including the passenger 
traffic, has been worked successfully over the electrified 
section. 

The arrangements for regenerative braking have 
proved quite satisfactory, and, so far as the author is 
aware, there is no reason why this system of braking 
should not be regarded as a valuable feature of the elec- 
trification scheme. Figures have been given above 
as to the regenerated energy which would otherwise be 
dissipated by the brakes. It is unfortunately not 
practicable to give any figures showing the increase in 
the life of the brake blocks, as the trucks and coaches 
passing over the electrified section come from and go to 
all parts of the Union. Apart from the advantages 
mentioned, one good result of regenerative working is 
the diminuition in the production on the locomotives 
of brake dust which is apt to find its way into the 
motors and the equipment generally and may give rise 
to short-circuits if not carefully attended to. 

A certain amount of trouble was caused by some of 
the insulators on the roof developing cracks, probably 
due to swelling of the cement. These cracks led to 
short-circuits between the bare conductors and the 
roof, and as these short-circuits are on the line side 
of the main circuit breakers they did a good deal of 
damage. The defective insulators were replaced by 
others of a stronger design and the trouble ceased. 

The parts of the electrical equipment which came in 
for most criticism were the 3,000-volt motors of the 
two motor-generators. During the early days and 
until steps had been taken to eliminate the causes, 
these motors were very liable to flash-over from brush 
to brush or from brush to ground. It will be realised 
that motors of such small capacity and for so high a 
voltage are not easy to design or manufacture. The 
armature windings must be of comparatively fine 
wire, which needs very careful handling, especially at 
the commutator lugs, the commutator segments are 
very narrow and the commutator as a whole must 
contain an unusually high percentage of mica insulation. 
The immediate causes of the flashing over were : 
(1) broken wires, (2) high commutator segments owing 
to shrinkage of mica, and (3) brushes sticking in the 
brush holders. When once these causes were recognised 
it was a simple matter, but required a little time, to 
eliminate them from all the motor-generators, and the 
locomotives can now be considered quite reliable in 
this respect. 

During the early days of operation a good deal of 
trouble was caused by the breakage of truck couplings 
and draw-gear. The strength of the draw-gear was found 
to be below the standard required for the haulage of 
such heavy trains. During last year this trouble 
has been greatly reduced, partly due to the more skilful 
handling of the locomotives by the drivers, and pro- 
bably in part due to the elimination of a good many 
weak or flawed draw-bars. The traffic deiays due to 
this cause, which at first were а noticeable feature of 
electric working, are now unimportant. 

These breakages of drawbars, which had not been 
foreseen, reacted on the electrical equipment of the 
locomotives, especially on the main resistances. It 
happened, not infrequently, that а few trucks at the 
rear of a train broke away when the train was оп а 
falling gradient of 1 in 50. The practice in such cases 
was to set back the train on to the separated portion 
and couple up again with spare links. This entailed 
moving the train at a very Jow speed up a gradient 
steeper than the maximum, viz., 1 in 65, up which the 
locomotives were required to haul fully-loaded trains. 
As а consequence, the main resistances, which, even 
apart from this special condition, had not quite 
sufficient capacity, got badly overheated and in some 
cases were burnt out. With some difficulty, owing to 
space restrictions, additional blocks of resistance were 
fitted into the high-tension chamber, and the loco- 
motives in this respect can now meet all reasonable 
requirements. 

The design of the articulating joint between the two 
bogies of each locomotive unit has also come іп for 
criticism. Opinions differ as to the freedom of rela- 
tive movement that should be allowed in this joint. 
Іп the design adopted for the South African locomo- 
tives, the adjacent ends of the two bogies are com- 
pletely free to move іп а vertical direction, but no 
relative lateral movement is possible. In the early 
part of last year a considerable number of split rails 
were found on the Natal main line, the majority on the 
electrified section. The split developed along the 
bottom of the web and mainly at points where the 
rails were bolted down to the sleepers. Usually the 
trouble was confined to curves, and the cracks were 
on the outer side of the web. The matter was care- 


fully investigated by representatives of the chief 
civil engineer and the chief mechanical engineer, and 
records were taken by a specially-devised instrument 
of the horizontal deflections of the rail head caused 
by the passage of a set of three electric units and by 
one or two different steam locomotives. It ap 

from the records that the deflection due to the leading 
axle of the trailing bogie of each electric unit was 
greater than that caused by any other axle on either 
electric or steam locomotives, and the splitting of the 
rail was ascribed to fatigue caused by the stress corre- 
sponding to this deflection. It also appeared from 
further tests that if the articulating joint between the 
bogies were slightly altered to permit of a small amount 
of relative lateral movement, the deflection and stress 
would be no greater than those experienced with steam 
locomotives or heavy coal trucks. Some rails were 


found to be suffering from a defect in manufacture, 


and these were replaced by the makers free of cost. 
The general conclusion was that the track, which was 
in any event rather light for the traffic to be carried, 
should be strengthened by laying rails of slightly 
greater weight and with the web strengthened up by 125 
per cent. at the base. It was decided not to proceed 
with the suggested modifications to the articulating 
joints, as this would have an averse effect on the 
wear of the tyres on the leading wheels of each loco- 
motive unit. With the large volume of traffic and 
the length of the section, it was to be expected that the 
locomotives would work a considerable mileage per 
annum. 

As already mentioned, the telegraph and telephone 
lines run for the most part along the railway, and are 
therefore only a few feet away from the 3,000-volt 
overhead wires. There were no circuits with an earth 
return and no alteration in this respect was necessary. 
16 is interesting to note that under normal working 
conditions no trouble leading to any complaints has 
been experienced on account of interference from 
either the 88,000-volt transmission lines or the 3,000- 
volt overhead wires. When electric operation started, 
there were naturally a good many short-circuits, and 
it was found that on these occasions the telephone 
operator in the Colenso power station was liable to 
receive severe aural shocks. This trouble was satis- 
factorily overcome by installing loud-speaking instru- 
ments instead of the ordinary headphones. 


THE WESERHÜTTE CABLE-LAYING 
MACHINE. 


THE massive road construction, which is now usual 
in towns and urban districts, renders the cost of 
excavating and making good an important item in 
the total amount expended in laying and maintaining 
electric transmission and distribution systems. This 
cost can to some extent be reduced by careful planning, 
and by the employment of such labour and time-saving 
equipment as pneumatic drills. It must be noted, 
however, that the sum expended under this heading 
18 not proportional to the price of the cable or to its 
revenue-earning capacity. The result is that when the 
possibility of using underground transmission in 
rural rather than urban districts is considered, it is 
often found to be financially precluded, even though 
the charges for excavation and making good are 
lower, and even when a cross-country route can be 
followed. Overhead lines are, therefore, often erected 
when the use of cables would for many reasons be 
advisable. 

An ingenious attempt to overcome this difficulty 
has been made by the Firma Eisenwerk Weserhütte 
A.-G. of Bad Oeynhausen in Westphalia, whose 
British agents are Messrs. Richter & Pickis, 6, Crescent, 
Minories, London, E.C. 3, the result being the cable- 
laying machine, views of which are given in Figs. 
1 to 4 on pages 682 and 683. This machine, 
which was constructed at the suggestion of Mr. 
Schramm, of the Elektrizitätsverband Weissenfels- 
Zeitz, has been in operation for about six months and, 
as will be gathered from the following description, 
possesses some interesting features. It is mainly intended 
for rural work, for although it might also be used in towns 
for excavating and re-laying the comparatively soft 
sub-soil, the presence of water and gas pipes and other 
cables would greatly limit its usefulness. 

A general view of the laying machine is given in 
Fig. 1, from which it will be seen that it consists 
essentially of four parts; a portable bucket excavator, 
which is mounted on a tractor equipped with a double 
caterpillar track ; a band conveyor, which is supported 
on a lattice structure, and carries the excavated 
spoil some 15 ft. or 20 ft. towards the right, where 
it is deposited in the trench again through a chute; 
a trailer, which is also equipped with caterpillar 
tracks and carries the cable drum; and, finally, 
а series of sheaves borne on the lattice structure, 
over which the cable from the drum is unwound 
into the excavated trench, directly in the rear of the 


excavator. 
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THE WESERHUTTE CABLE-LAYING MACHINE. 


CONSTRUCTED BY THE FIRMA EISENWERK WESERHÜTTE A.-G., BAD.OEYNHAUSEN, GERMANY. 
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A closer view, from behind, of the excavator in opera- 
tion is given in Fig. 3. As will be seen it opens up a 
trench some 1-6 m. (5-3 ft.) deep and 0-45 m. (18 in.) 
wide for the reception of the cable. Тһе excavator 
itself, as well as the tractor, is driven by а 
45 h.p. Diesel engine, and is controlled from the 
driver's platform, visible on the extreme left of Fig. 1. 
The caterpillar tracks of the tractor are so designed that 
the pressure on the ground surface does not exceed 
0-35 kg. per square centimetre (5 lb. per sq. in.), 
апа easy movement over the most unfavourable 
ground is thus ensured. Such movements are further 
facilitated by the provision of brakes on both the cater- 
pillar tracks, so that one can be braked and the other 
run, when it is necessary to deviate from a given course. 

The caterpillars themselves, which are 13 ft. long 
from centre to centre, are of the Weserhütte A.-G.'s 
special design. Between the driving rollers and the 
snatch blocks on each caterpillar there are four 
cast-steel floating frames carrying secondary rollers, 
the axles supporting which are continuous апа 
spring-born. Тһе flexibility produced by the use of 
these frames ensures, it is stated, the complete adapt- 
ability of the caterpillar track to any unevenness in 
the ground, à result which, in conjunction with the 
width of the track itself, explains why the pressure is 
as low ав that stated above. 

All the gearing on the excavator runs in oil and 
is fully enclosed. It is, in general, made of high-grade 
hardened chrome-nickel steel. Тһе gear box fitted 
allows six speeds to be obtained on the cardan 
shaft. The first three of these аге for travelling, 
and allow the excavator to be moved at speeds of 
3, 2-5 and 2.1 km. (1:9, 1:5 and 1-3 miles) per hour, 
respectively when travelling free. The other three аге 
for working, that is for operating the excavator 
апа the conveyors, and give excavator speeds of 93, 80 
and 62 m. (305, 265 and 205 ft.) per hour, respectively. 

The soil excavated is raised by the buckets into the 
housing at the top of the excavator, where it is first 
deposited on to a short reversible transverse conveyor 
about 5 ft. long, and then on to the main longitudinal 
conveyor. Тһе latter is 6 m. (19 ft. 8 in.) long, 
and runs over the lattice structure as shown in Figs. 
l апа 3. The band used is 24 in. wide and runs оп rol- 
lers, so arranged that a trough is formed on the loaded 
side. The conveyor, like the excavator, is driven from 
the engine mentioned above, and is fitted with an adjust- 
able discharge drum, so that its load is discharged into 
the aluminium chute which is visible in all the figures. 

The tractor is connected to the trailer, carrying the 
cable drum, by two wire ropes, which are clearly visible 
in the illustrations. To ensure casy movement under 
heavy loads, this trailer is mounted on three caterpillar 
tracks. This enables steering to be effected not by 
braking one or other of the outer tracks, but by moving 
the third central track, which can turn round a vertical 
axis and is connected to a steering column and hand- 
wheel. Тһе trailer can therefore be driven like an 
ordinary vehicle (Fig. 2). This not only facilitates 
steering, but allows the trailer to be used for rolling in 
the soft earth after it has been returned to the trench. 

Coming to the actual operation of the machine, when it 
is first set in motion at one of the speeds mentioned 
above, the bucket excavator opens up the trench and 
delivers the spoil on to the conveyor. In the meantime, 
the first length of cable has been paid off the drum оп 
to the rollers as shown in Fig. 2, and its end led 
over the feed roller into the trench, see Fig. 4. This 
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Fie. 2. CABLE TRAILER AND DISCHARGE CHUTE. 


feeding is continued by turning the drum with & crank 
in the ordinary way and the paying off the rollers is 
also done manually. The centres of the main rollers 
are spaced 24 in. apart. Тһеу run in ball bearings 
and are lubricated by grease-cup lubricators. 
roller, which is 28 in. in diameter, also runs on ball 
bearings and, asshown in Fig. 1, issupported by columns 
attached to the excavator. 'lhis arrangement, it is 
claimed, eliminates all risk of damage to the cable 


from bending or stretching, and exhaustive tests lasting ' 


some months have shown that the twisting, which is 


inevitable with hand laving, is entirely avoided. Ая: 


the excavator moves on, carth is delivered through the 
chute into the trench and covers the cable, but there 
is sufficient space between the place where the latter 
enters the trench and the place where the earth is 
delivered to allow of inspection. Тһе trench is subse- 
quently filled up from the chute and finally, the progress 
of the central caterpillar on the trailer over the site 
rolls the earth down level. 

Experience has shown that the excavating operation 
leaves a layer of soft friable earth at the bottom of 
the trench, while the action of the conveyor is such 
that similar material is first delivered into the trench 
through the chute. The result is that the cable is com- 
pletely surrounded by fine soil, the upper layer of which 
is sufficiently thick to obviate the employment of pro- 
tecting bricks or tiles. Тһе saving in this material on 
& long run of cable is therefore considerable. 


MATHEMATICAL TABLES. — Messrs. W. and R. Chambers. 
Limited, 38, Soho-square, London, W.1, have sent us a 
copy of their pamphlet containing three-figure loga- 
rithmic tables, prepared by Dr. Henry Baker of Durham 
University. Тһе pamphlet contains seven 
tables and instructions, and is priced at 3d. 
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THE RAPID NORMALISING OF 
OVERSTRAINED STEEL.* 
Ву W. E. Мооржакр, М.А. 
Part I. NORMALISATION BY DIRECT CURRENTS. 


THE specimens employed in the first part of this 
work were all prepared from a mild steel containing 


0-16 рег cent. of carbon, which had been given various 


permanent sets. They were normalised by passing 
very large currents directly through the specimens. 
and the results obtained were so extraordinary that 
they were thought worthy of embodiment in a paper. 
The most remarkable features in connection with the 
electrical restoration of the steel were the uniformty 
of the results and the rapidity with which the specimens 
were restored to perfect elasticity. The restoration 
was also carried out by the ordinary process of normalis- 
ing in an electric resistance furnace, but the results 
were not so uniform, and the specimens suffered from 
the effects of scaling. As the electric treatment us 
carried out in air, a direct comparison could hardly 
be obtained by normalising in vacuo. 

The Cambridge University Engineering Laborator: 
possesses а Lahmeyer duplex dynamo which | 
belonged to а German submarine. Ву performing the 
Hopkinson-Kapp test on the combined plant a large 
direct current can be obtained at a very low voltage. 
Currents up to 750 amp. can be used for one ae 
and the plant can be loaded continuously up (0 ™ 
amp. The first set of tests was performed a 
specimens 0-5 in. in diameter. The steel posses 
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* Paper read before the Iron and Steel Institute, Lon: 
don, оп Мау 4, 1928. Abridged. 
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THE WESERHUTTE CABLE-LAYING 


CONSTRUCTED BY THE FIRMA EISENWERKE WESERHÜTTE A.-G., 
(For Description, see opposite Page.) 


Fic. 3. EXCAVATOR IN OPERATION. 


TABLE II.—-T'ests on Mild Steel after Normalising 


in the “ав received " condition the following pro- | Mik 
perties :— Electrically. 
Yield point 25-90 tons per square inch. | Yield Load for | Ultimate 
Ultimate stress 31:55. au Mark. | Diameter.| Point. Set. this Set. Stress, 
Elongation 45 per cent. on 2 in. In. Tons per |Per cent.| Tons per | Tons per 
. sq. in. s4. in. ву. in. 
Its complete analysis was : | | 
Per cent. | 
: 2 0-302 23-40 4 24-00 31-75 
Carbon 00 5 | 0-381 23-40 R 22-70) 31-75 
Manganese 0:385 к | 0.375 23.50 12 30-28 31-06 
Silicon à Trace | 
Sulphur .. 0.036 SS 
Se 1 The equalisation effected in the yield points of the | 
са г specimens which had previously received widely 


different permanent sets is remarkable. Тһе breaking 
loads also correspond to within less than 0-25 ton per 
square inch, and are not far removed from the figure 
given by another "as received " specimen, namely, 
31-55 tons per square inch. Crystal distortion even 
with 12 per cent. permanent set is not conspicuous 
under the microscope, and for this reason a much more 
spectacular test was undertaken, with remarkable 
results. 

А specimen similar to those mentioned above was 


loaded until a neck was well formed, giving an exten- 
The original parallel 


The microstructure in the “ав received " condition 
is shown in micrograph Fig. 1, on page 684. 

In the first series of tests a definite extension was 
given to the various specimens by means of a tensile 
testing machine. Table 1 gives the figures for the 
yield point and the loads required to produce different 
permanent sets. After straining, the specimens were 


TABLE 1.—- Tests on Миа Steel. 


Load for this 


Mark. PN „„ ва Set. sion of 41 per cent. on 2 in. 
á one peru In.] Fon een. Tone per sq. in. port ion was 0-400 in. in diameter, and the diameter 
. — — of the bottom of the neck was 0:253 in. The specimen 
2 0-400 | 25-00 4 25.00 | was then turned parallel to this latter figure, and was 
5 0-397 25-80 8 2X- RR then treated electrically in order to determine whether 
8 0-397 | 22:90 m gud the elasticitv could be restored. Тһе time required to 


reach the Аса point was only 55 sec. in this case, 
and the specimen was held at this temperature for a 
further minute. The new figures on re-testing were : 


The above were in the “аз received“ condition before being 
strained. 


normalised by passing currents ranging up to 600 amp. 
through the steel. Тһе time occupied in raising them 
to the Асҙ point varied from 4 min. 30 sec. to З min. 
10 sec., according to the current density. Тһе speci- 


23:55 tons per square inch. 


Yield point 
31-65 


Ultiinate stress 


Д4 »* 


А perfect cup and cone fracture was obtained. Місго- 


mens were taken out of the clamps as soon as the current | graphs Figs. 2 and 3 show the steel with 41 per cent. set 
was switched off and allowed to cool on the floor. | and а similarly strained specimen after restoration. 
They were then re-tested, with the results shown in | The latter reveals a very fine-grained structure with- 
Table II, the tests in this case being carried out to | out any trace of the distortion which is so pronounced 


destruction. in the former micrograph. 


MACHINE. 


BAD-OBYNHAUSEN, GERMANY. 


MACHINE DEPOSITING CABLE. 


Table III records the test values for a set of speci- 
mens which were strained in a similar way to those in 
Table П, but which were normalised by heating in ап 
electric furnace maintained at 880 deg. C. for 1 hour 
previous to the insertion of the specimens. It required 
45 min. for the pyrometer to reach this temperature 
again after the cold specimens had been placed in the 
furnace. Subsequent tests proved that the elasticity 
of the steel had undoubtedly been restored, but the 
results were not so remarkably uniform as those рго- 
duced by restoring electrically. Also, the specimens 
were reduced in diameter, owing to the presence of 
scale on the surface. 


| TABLE III.— Tests on Mild Steel Normalised in an Electric 


| Ғитпасе. 
Yield Load for | Ultimate 
Diameter. Point. Set. this Set. Stress. 
Mark. In. Tons per |Рег cent.) Tons per | Tons per 
| чу. in. 30. in. sq. in. 
| 
В. 
3 0-400 | 26-12 4 26:12 | == 
34 | 0391 23:32 4 25-64 20-74 
6 0-390 25.92 8 28 RG a 
ба 0-383 23.75 8 27:65 31:22 
7 0.397 26-40 12 30.22 — 
ға 0.373 24-06 12 29:85 31:38 


| — - се — 


Specimens За, ба, and та above were the original specimens 
3, 6. and 7 after normalising in the electric furnace. 


Specimens were next tested in torsion. One of the 
tensile test-pieces was twisted so that the reduced 
portion, 2-75 in. long, was twisted through 810 deg. 
The magnitude of the torsion couple was 853 1п.-ђ. 
After normalising by electric heating in just under 
5 пип. the same couple produced the same twist, 
во that the total twist was 1,620 deg. in 2:75 in. 
This could be вееп clearly upon а specimen which had 
had two lines scribed on its surface; one was twice 
the pitch of the other. At the suggestion of Professor 
C. E. Inglis, O. B. E., M. Inst. C. E., some specimens were 
overstrained in tension and subjected to rotating beam 
tests. The machine used was of the Farmer " type. 
| Similar pieces were overstrained and normalised by 
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electrio heating before being tested. Тһе details of 
the tests are given in Table IV. It would appear 
that the ordinary process of normalising does not entirely 
wipe out the effects of а, large amount of overstrain. 
The author ventures to suggest that the electric current 
can heal material in which the effects of overstrain 
ћате"допе too far to be healed by ordinary methods of 
treatment. 

A further set of testa was carried out upon a bar of 
mild steel selected at random from the stock of 1-іп. 
rounds used for laboratory experiments. The steel 
was supplied reeled, thus giving & rather high yield 
point. After straining so as to produce а 30 per cent. 
permanent set, the bar was turned down to 0-4 in. 
in order to permit a fairly rapid rise of temperature. 
The turned bar required 5 min. 15 sec. to come up to 
880 deg. C. by the electrio normalising process. After 
& seoond tensile test the specimen was turned down 
to the new reduced diameter, normalised electrically 
іп 115 гвес., and then re-tested for а second time. Тһе 
results are given in Table V. 


Fig. 1.—STEEL 9, CARBON 0:16 РЕВ CENT. ; 
AS RECEIVED. TRANSVERSE SECTION. 


PART II.—NORMALISATION BY ALTERNATING CURRENTS. 


The second portion of the research consisted in 
carrying out experimenta of a similar nature upon three 
different carbon steels, but using alternating currents 
for the production of the heating effect. Аб the 
author's request, Dr. С. С. Lamb, M.I.E.E., designed 
& transformer which could produce and carry safely in 
Ив secondary coils about 2,000 amperes at about 
6 volts. This very large current enabled suitable 
specimens of the same cross-section as those employed 
in the first part of the work to be heated to melting- 
point in 20 seconds. After а considerable number of 
experiments had been carried out it was found that а 
heating period of about three minutes was all that 
was required to effect the restoration of the material 
after straining. Тһе analyses of the three steels are 
set out in Table VI :— 

The following three series of tests were carried out 
upon all three materials. 

Series A.—Tensile Testa on Specimens with various 
Extensions.—Tensile tests were carried out on the 


Ела. 2.— STEEL 9, CARBON 0°16 PER CENT. ; 
STRAINED, 41 PER CENT. EXTENSION. 


direct current, but yet sufficiently for all practical 
purposes. 

Series B. Torsion Tests with various Amounts of 
T wist.—A specimen of steel FB was twisted through 
720 deg. on а 3-11. length (240 deg. per inch), normalised 
in three minutes, and then twisted through a further 
720 deg. The specimen was then normalised a second 
time апа twisted through а third 720 deg., so that 
the original line which had been scribed upon the 
surface showed six complete revolutions in 3 in. After 
normalising, the specimen was untwisted through 
2,160 deg. with two further normalising treatments. 
The entire test, including all the heat-treatment 
processes, was carried out in less than two hours, А 
similar specimen of FC was twisted through 630 deg. 
(210 deg. per inch) and then twisted through a further 
630 deg. after one intermediate normalising process. 
The test-piece was then normalised, and was subse- 
quently untwisted through 1,260 deg. with one inter. 
mediate treatment. The entire test occupied one hour. 
FD was tested in precisely the same way as FC, except 


Кто. 3.—STEEL 9, CARBON 0°16 PER CENT. ; 
NORMALISED, AFTER STRAINING, BY 
600 amp. D.C., IN 2 MIN. X 450. 


that the total twist was only 720 deg. (two twists, 
each of 120 deg. per inch). The total time required to 
carry out the tests was one hour. 

Series C.—Rotating Beam  Tests.—Rotating beam 
tests were carried out on the three steels FB, FC, 
and FD. Specimens of each steel were examined in 
the condition as received. Other test-pieces were given 
the following permanent sets before testing: FB, 
20 per cent.; FC, 15 per cent.; and FD, 10 per cent. 
A third set of specimens was given the foregoing 
permanent sets and was then restored electrically 
(FB in three minutes, FC and FD in 2} minutes) 


х 450. LONGITUDINAL SECTION. x 450. 
Notre: THE ABOVE MICROGRAPHS HAVE BEEN REDUCED то Four-FirTHs LINEAR IN REPRODUCTION. 
TABLE IV.—Roratinec BEAM Tests ом Мпо STEEL В. 
1. 9 8. 4 
Conditlon .. Ав received 26 per cent. per- | As No. 2, and nor- As No. 2, and nor- 
manent set malised in usual | malised electric- 
manner ally 

Load on pan, lb. .. T M 92 · 5 94.5 93.5 93.5 
Diameter of reduced section, іп. 0-297 0.299 0.298 0-298 
Stress, Ib. per square inch i + 86,100 + 36,100 + 86,100 + 36,100 
Reversals of stress for fracture .. 9,600,000 5,450 2,942,950 10,000, 

unbroken unbroken 
Variations during teet .. E n Nil Nil Nil Nil 
Static elastic limit, tons per square inch 25-90 — == 
Static yield point, tons per square inch 25-90 23-4 


TABLE V.—Tensile Tests on Mild Steel. 


Yield Point Ultimate Stress 
Condition. Tons per Tons per 
square inch. square inch. 
“ As received '' $5 23.78 30.00 
After first normalisin 22-70 30:71 
Aftor second normalising 22.65 30-53 


Ineach of the last two tests the 
extension was exceeded, and the lo 
started to appear. 


TABLE VI.—Analyses of 
Alternat 


Int given by 30 per cent. 
was increased until а neck 


Steels experimented upon with 


ing Currents. 
А o8- 
Mark. | Carbon. | ВШсов. | ganese. Sulphur Sporus, | Nickel- 


Per cent. Per cent. Per cent. Рег cent. Per cent. Per cent. 


ЕВ. 0:15 0-12 0:56 0-024 | 0-046 | 0:18 
ЕС. 0-31 0-17 0-61 0-030 | 0-042 Nil 
FD. 0:48 0:26 0-58 0:017 | 0:019 | 0-43 


Тһе evidence seems to prove that the elastio properties 
of specimens of mild steel which have been seriously 
overstrained can be fully restored in an exceedingly 
short space of time by means of a direct current passed 
through the material so as to heat it above the point 
of recrystallisation. Тһе resistance to fatigue of 
specimens with а similar amount of overstrain can 
apparently also be completely restored in this manner. 
Furthermore, it would appear that the ordinary method 
of normalising does not effect such perfect restoration 
of the resistance to fatigue, as is evidenced by the 
figures given in Table IV. 


| 23-75 


TABLE VII.—Tensile Tests before Normalising with A.C. 


Yield Point. Load for this 
Mark. | Diameter. Tons per pes cent Set. 
: вд. in. '| Tons per sq. in 
FB2T 0-397 24-90 20 32.35 
FCST 0:393 29-00 15 40:75 
FDIT 0-372 35 · 00 10 49:55 


TABLE VIII. Tensile Tests after Normalising with A.C. 


Yield Point. Lord for this 
Mark, | D [шее Tons per per cent Set. 
3 вд. 10. Tons per sq. in. 
Џ 
ЕВ2Т 0-856 24.25 20 31.80 
FC3T 0-366 27-35 15 40-50 
FDIT 0-356 34-30 10 48-85 


three steels, the specimens being given the following 


permanent sets: steel FB was given an extension of 


20 per cent., steel FC 16 per cent., and steel FD 
10 per cent. Tensile tests were then carried out, with 
the results recorded in Table VII. The specimens were 
then normalised by passing currents ranging up to 


600 amperes through the steel. Тһе time occupied in 
taking them up to Ас; or Асо was 2] minutes, and 


they were held at this point for а further 14 minutes. 
The specimens were taken out of the clamps as soon 


as the current was switched off and were allowed to 
They were then re-tested as shown 
in Table VIII. A comparison of the figures in 
Tables VII апа VIII shows that the material has 


соо] on the floor. 


been restored to & remarkable extent; not, however, 


before applying the rotating beam tests. The loads 
were, with one exception, too heavy to allow the 
Specimens to withstand 10,000,000 reversals without 
fracture, but in each case the restored specimen with- 
Btood а greater number of reversals than when in the 
“ав received condition. 

The evidence seems to show that an alternating 
current, passed directly through the specimen so as 
to heat it above the upper critical point, can also be 
used to restore fully, after serious overstrain, the elastic 
ороно of the three classes of carbon steel examined. 

imilarly, the resistance to fatigue can be perfectly 
restored in this manner. It appears from the tests 
described above that in order to obtain absolutely 
concordant results, the normalising must be effected 
by means of direct currents. For all practical рш- 
poses, however, the use of alternating currents seems 
to be sufficient. In both cases the grain size can be 
carefully controlled and rendered seas aah gmall in 
an astonishingly short space of time. Further expen- 
ments on the effects of time and rate of heating are 
being carried out, and it is hoped to embody them in 
another paper in the near future. | 

After the above paper had been submitted to Ше 
Iron and Steel Institute the author's attention was 
drawn to British Patent Specification No. 212,881: 
application date, February 25, 1924. This gen 
tion is an essay upon the advantages obtained Dy 
restoring the crystalline structure of metals by heating 
them by means of electric currents. 


THE Surveyors’ IwsrrruTION.—We have been n 
formed that H.R.H. the Duke of York is to attend 
Surveyors’ Institution diamond jubilee dinner, # et 
to be held at the Guildhall, London, on June M d 
The diamond jubilee celebrations will take place 115 
June 13 to 15, and full partioulars regarding мтр 
be obtained from the secretary of the Бигуеуогв London, 
tion, 12, Great George-atreet, Westminster, 1/0 


to such а degree as was obtained by the use of S. W. 1 


м.  Г... 


жаа т- 


7 - А 
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WATER POWER ON THE CONGO. 


Ix 1924, studies were begun with а view to determining 
the possibilities of utilising the great amount of water 
power said to be capable of development on the lower 
Congo River, near the West Coast of Africa. These 
studies were continued last September. It is said 
that no less than one-fourth of the available water 
power of the world is to be found on this one stream, 
and that ав much as 100,000,000 h.p. could be develo 
in its lower reaches. It is a problem, however, to find 
а use to which this amount of power could be put, if 
developed. 

Nearly half the potential water power in the world 
occurs in Africa, according to the U.S. Geological 
Survey. This is due to the fact that the continent of 
Africa 18 essentially а great plateau on which 
the streams become large before they subsequently 
fall rather abruptly to the sea. Northern and 
southern Africa, because of their low rainfall, which is 
poorly distributed, have only small water power 
resources, but tropical Africa, especially the Congo 
basin, has а heavy rainfall, which, in connection with 
the characteristic topography of the continent, results 
in great water power potentialities. Тһе drainage 
basin of the Congo River and its tributaries covers 
about 1,500,000 square miles, nearly all of which is 
well watered. 

A considerable volume of freight comes down the 
Congo River from the heart of Africa, this being about 
the only method of transportation from а large part 
of the Belgian Congo, and, in fact, of Central Africa, 
to the Atlantic Ocean. As much as 500,000 tons of 
products per annum are handled at the present time, 
a considerable part being cotton, ivory апа other raw 
products. Тһе Congo and its tributaries are navigable 
for thousands of miles, but above Matadi, &bout 100 
miles from its mouth, the river passes through а series 
of hills, and, over а stretch of some 200 miles, а 
number of rapids form & complete obstacle to naviga- 
tion. Stanley Pool is just above this section of the 
Congo, and, from this point onwards, the river is 
again navigable. There is, at present, a narrow-gauge 
railway running from Matadi, near the Atlantic Ocean, 
to Kinshasa, in the vicinity of Stanley Pool. This line 
cuts out the rapids and carries around them all freight 
and passengers coming down the river from Kinshasa 
to Matadi, where the freight is loaded on to steamers 
for transport overseas. This line is overloaded, and 
forms а bottle-neck of the Congo River system, во far 
as transportation is concerned. Coal for the operation 
of this railway is transported by ships from Europe, 
while, near the railway, water power in abundance runs 
to waste. 

One of the plans suggested to relieve the situation 
has for its object the widening of the railway, the 
building of dams across some of those tributaries of the 
Congo crossed by the line (e.g., the Inkisi) and the 
electrification of tbe railway by means of power 
generated at these dams. This plan has been investi- 
gated by & special commission, which made a very 
lengthy and favourable technical report as late as 1925. 

Another plan, put forward by Colonel Pierre Van 
Deuren, of Brussels, would make the Congo River 
navigable all the way fróm Stanley Pool to the Atlantic 
Ocean, and would also result in the development of 
much water power. Colonel Van Deuren's plan, 
while apparently more ambitious, is nevertheless laid 
out in a businesslike manner, and may be undertaken in 
steps in accordance with the demands of traffic on the 
river and for power. According to this project, the 
first step would be to deepen the lower part of the river 
channel from the Atlantic Ocean to Boma, so that 
much larger ships could call there than can now dock 
at either Boma or Matadi. The next step would be 
the construction of a large dam, of the rock-fill type, 
some 270 ft. 1 5 with a suitable overflow or spillway 
some distance below Stanley Pool. Investigations of 
the region have suggested a satisfactory location for а 
dam which would make possible the formation of a 
lake reaching back to Stanley Pool. It is estimated 
that, with the amount of water passing the dam that 
generally flows down the Congo River during the flood 
season, the backwater curve would have an elevation of 
30 ft. higher at Stanley Pool than at the dam. 

From this dam, a standard-gauge railway would be 
constructed to Boma, and this would relieve the con- 
gested freight situation. This part of the undertaking 
would, it is considered, be self-supporting when two 
million tons of freight per annum were transported, 
and it is anticipated that, by the time the project 
could be thus far completed, the volume of freight 
would have increased to that amount from the 
500,000 tons which is said to be carried at present 

r annum. Colonel Van Deuren also concludes that, 

у the time 5,000,000 tons per annum were being 
transported, the second and final steps of the 
scheme could be undertaken on а self-supporting 
basis. This would entail the construction of a 
canal from the headwaters of one tributary to the 


Congo, which flows in above the proposed dam, to the 
headwaters of another tributary, which flows into the 
Congo some distance below the worst rapids, with the 
construction of suitable locks therein, thus avoiding 
the rapids without building a second dam across this 
great river. 

The scheme may seem an ambitious one, but it is 
sufficiently promising for Н.М. the King of Belgium 
to have given it his approval, and to have appointed a 
special commission to investigate the possible uses of 
the power that might be generated at the dam, if con- 
structed. This commission presented its report to the 
King last September and it is understood to have been 
favourable. Certain Belgian industries are stated to be 
contemplating locating plants in the vicinity of the dam, 
or within easy transmission distance of it, there being 
high lands not far from the site where conditions are 


quite possible for Europeans. 


RESEARCH AND ENGINEERING 
MATERIALS. 
Tux main object of the British Non-Ferrous Metals 
Research Association is, as its title implies, to assist 


in the progress of the non-ferrous-metals industry p 


by carrying out scientific and technical investiga- 
tions on metals and alloys. The Association was 
incorporated in 1920, and its eighth report, for the 
year ending December 31, 1927, which was presented 
at the annual meeting of members, held in Birmingham, 
on May 14 last, indicates that considerable progress 
has been made during the past eight years. Whereas, 
in 1920, the expenditure on researches only amounted 
to 609l., the corresponding figure for 1927 was 
20,4761. The percentage of the total expenditure 
devoted to experimental work is given as 83-5, and 
it is stated that no less than 36 experimental researches 
are in progress, or have been already completed. These 
investigations include: the study of copper and brass 
with the object of improving the quality of commercial 
material; the exploration of improved alloys for high- 
temperature service; the production of better electro- 
deposited coatings; research work on lead alloys for 
cable sheathing and pipes, die-casting alloys, zinc 
and locomotive-firebox stays; and в systematic study 
of the tarnishing and corrosion of metals in the atmos- 
phere. It is interesting to note that, as a result of the 
patient investigatory work carried out during the past 
few years, several new and important materials and 
processes have been discovered. Some of these have 
been protected by patents, which, we learn from the 
report, are being licensed to members. 

Тһе most interesting portion of the report is, per- 
haps, that describing the newly-formed Industrial 
Needs and Applications Committee, which is working 
in conjunction with the Development Section of the 
Association. This Committee has been appointed, 
on the one hand, to secure a clearer expression of the 
views of the industrial members, and, on the other, to 
assist in the carrying over to industry of the results 
of the Association's research work; in other words, 
to help industrial members to apply, in their own 
works, the results of scientific investigations con- 
ducted by the Association. Instead of merely sending 
research reports into the industry, the future policy 
of the Association will be, as far as possible, to give 
practical demonstrations in works and to continue 
them until the material or process is established 
technically and economically as part of the manu- 
facturing routine. This may appear to be an ideal 
function which the Association will find difficult to 
fulfil, consequently, an instance of the work already 
performed by the Development Section will prove of 
interest. One of the results of а research, undertaken 
at Woolwich, upon the intercrystalline cracking of 
lead cable-sheathing, was the discovery of ternary 
alloys of lead which possessed an overall mechanical 
strength at least 30 per cent. higher, and a resistance to 
fatigue three or four times greater, than that of ordinary 
commerciallead. It was considered that this material 
might be of value for the manufacture of lead pipes, 
but it was felt that the distribution of copies of a 
highly-technical report among lead-pipe manufacturers 
would, in all probability, not induce them to try out 
the alloys in question. The Development Section, 
therefore went into & lead-pipe manufacturing works 
and carried out a full-scale experimental extrusion 
operation. The whole process, from the alloying of 
the metal to the testing of the finished pipe, was carried 
out in the presence of the pipe maker, who was thus 
able to appreciate the enhanced mechanical properties 
of а product turned out from his own press. The 
adoption of ternary-alloy pipe on а large commercial 
scale will call for further consideration on the part 
of manufacturers, but it will be readily agreed that the 
Association has demonstrated the properties of & new 
material in a very definite and practical manner, and 
has thus атріу fulfilled one of the main objecta for 
which а research organisation is founded. 


Taken generally, the annual report constitutes an 


excellent comment on the modern outlook of a pro- 
gressive section of British industry. It is well worthy 
of the attention of all firms who make, use, or sell 
non-ferrous metals in any form. Тһе report may be 
obtained from the offices of the Association, Atheneum 
Chambers, 71, Temple-row, Birmingham. 


ELECTRICITY SUPPLY IN SHANGHAI. 

THE political and military turmoil in China does 
not seem harmfully to have affected the prosperity 
of the Shanghai electricity undertaking, of which Mr. 
T. H. U. Aldridge is engineer-in-chief and manager, 
to any great extent. Early іп 1926, in fact, 1, became 
evident that the then existing plant capacity of 
121,000 kw. would have to be supplemented, and it 
was therefore decided to order а 20,000-kw. set and 
three 140,000-1Ь. boilers at once, to be followed by 
another set of the same output and а fourth boiler in 
1927. While the original plant will continue to be 
operated at a steam pressure of 200 lb. per square 
inch and а temperature of 572 deg. F., the new seta 
will be supplied with steam аб а pressure of 350 lb. 
per square inch and а temperature of 700 deg. Е. The 
advantages to be derived from the use of the higher 
ressure and temperature were considered sufficient 
to justify the use of two pressures in the same station, 
particularly as the system load factor is ав high as 
60 per cent., and it will therefore be possible to operate 
the new 40,000 kw. section as а base-load plant. It 
will, however, be possible to supply the old plant from 
the new boilers through reducing valves, though this 
will only be done in cases of emergency. 

The new boilers are fired by pulverised fuel on the 
Lopulco system, each boiler having its own pulverising 
unit and storage bin. Screw conveyors are installed, 
so that the burners of adjacent boilers can be supplied 
from neighbouring bins in the event of breakdown. 
The pulverising equipment for the first three boilers has 
been provided with driers, but these have been omitted 
in the case of the fourth boiler, it being thought that 
the moisture content of the coal used is sufficiently 
low to render this equipment unnecessary. Two of 
the boilers are of the Babcock and Wilcox cross-drum 
marine type, and are fitted with integral economisers 
and air pre-heaters. The third boiler is of the Stirling 
type, with the same type of economiser and pre-heater 
as on the Babcock and Wilcox boilers. The fourth 
boiler is also of the Stirling type, but will be fitted with 
a Howden-Ljungstrém air heater. The furnace walls 
of all four boilers are lined with Murray fin water tubes. 

While on the subject of steam raising, it may be 
added that the No. 3 (1920) boiler house contains ten 
boilers, each with a normal evaporation of 80,000 Ib. 
per hour, though they have been run up to 114,000 Ib. 
per hour. Two of these boilers have now been equipped 
with Howden-Ljungstróm air-heaters, and their effi- 
ciency thus increased from 79 per cent. to 85 per cent. 
under month-to-month running conditions. The results 
have, in fact, been so satisfactory that it has been 
decided to equip the remaining eight boilers in this 
house with · air-heaters. We understand that no 
serious deterioration of the firebrick furnace lining or 
of the tuyeres of the stokers has been observed. The 
temperature of the air at the furnace inlet is 280 deg. 
to 290 deg. F. 

Turning to the new turbines, these are of the Metro- 

litan-Vickers type. Тһе first set, which is now being 
erected at Shanghai, is arranged for bleeding in two 
stages, 80 that the condensate temperature can be raised 
to 200 deg. Е. The second turbine is designed for three- 
stage bleeding, to give & condensate temperature of 
245 deg. Е. Both turbines are of the tandem type 
and will generate three-phase current at 6,600 volts, 
when running at 3,000 r.p.m. Their maximum con- 
tinuous rating is 20,000 kw., with the best efficiency at 
from 16,000 kw. to 18,000 kw. Тһе generator voltage 
is stepped up to 22,000 volts for transmission through 
several new trunk feeders. Тһе main 22 kv. switch- 


gear for these sets has been supplied by the British 


Thomson-Houston Company, Limited, and the auxiliary 
switchgear by the English Electric Company, Limited, 
Messrs. A. Reyrolle and Company, Limited, and Messrs. 
Fergusson, Pailin, Limited. 

It is proposed to operate this section of the plant 
with three boilers on load and one laid off for overhaul. 
This will give sufficient steam to generate 40,000 kw., 
with the boilers working at their optimum efficiency 
of 87 per cent. If one of these boilers has to be taken 
off load, there will still be sufficient steam available to 
give 36,000 kw., by pushing the boiler rating up to 
180,000 Ib., though the efficiency will be somewhat 


reduced thereby. 


AUSTRALIAN SEA-BORNE TRADE.—According to the 
Official Secretary, Australia House, Strand, W.C.2, the 
total value of the goods imported into, and exported from, 
Australia during the month of March, 1928, were as 
follows: Imports, 11,025,7471.; exports of Australian 
produce, 15,619,8521. ; and exports of other produce, 
264,301. The total exports were therefore 16, 884, 1581. 
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“ ENGINEERING ” ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACT8 OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919, 
The number of riews given in the Specification Drawings is stated 

"я c case ; where none is mentioned, the Speci fication ts not 


Where inventions are communicated from abroad, the Names, Фс., 
of the communicators are given in italics. 
Copies o Spor пешон тау be оМаттв at the Patent Office, Sales 


ranch, Southampton Buildings, Cha “але, W.C.2, 
Вр ERU шше 
Me of the advertisement of the псе of а Complete 
Specification is, іп each case, given after the 8 чи the 

Patent has been sealed, when the word Sealed is appended. 
any pases тау, at any time within two months from the date ој 
е advertisement of the acceptance о) a Complete Specification. 
eat OA GAG GP Mc M. Ree OL Opposition to UM. grant OF а 

atent on any of the grounds menti in the Acts. 


AERONAUTICS. 


282,897. A. E. Short, Rochester, and H. O. Short, 
Rochester. Amphibious Landing Gear for Air- 
craft. (10 Figs.) October 1, 1926. The invention 
relates to в combination of wheels and floats to enable 
aircraft to alight оп water or land on land, and to rise 
from land or water without being unduly handicapped 
by the weight or efficiency of such landing gear in serving 
this dual purpose. According to the invention, a float A 
із constructed in combination with a pneumatic-tyred 
wheel B in such а way that the wheel adds only а com- 


paratively small amount of resistance to the progress 
of the flout through the water, and yet is well placed хо 
аз to be exposed below the float in a good position for а 
landing to be made on the ground without damaging the 
float. The wheel is contained in a pocket С in the float, 
from which it emerges through а suitable aperture 
behind а step D. In this position, the wheel is located in 
the dead water behind the step, and therefore does not 
impede the progress of the float on the water to any 
appreciable extent. (Accepted January 11, 1928.) 


ELECTRICAL APPARATUS. 


282,483. H. V. James, Radlett, Herts, and A. H. 
Stevens, Hendon, London.  Alternating-Current 
Motor Starter. (3 Figs.) September 15, 1926. —' The in- 
vention relates to alternating-current motor starters of 
the kind in which two or more circuits are adapted to 
be closed within а predetermined time by means of 
contactors, the closing being adapted to take place in 
steps with а time lag between Ше steps. According to 
the invention, the time lag is controlled by a dashpot 
adapted to be actuated by the energy stored in a spring 
stressed when one of the steps in the energisation of 
the starter is performed. Тһе dashpot consists of a 
cylinder 1, having à plunger on the end of a rod 2 anchored 
at 3. The cylinder has a rod 4 rigidly secured to И. and 


A spring 5 is 

| n the cylinder and а sliding 
this о н lever 7 bears against the 
: 1 КЕ end is in contact with a finger В 

and the ature 9 of the coil of a contactor A. 
o the Sot a button 10. the coil Ais energised, 
operation о е 9 to close a circuit to the motor 
ав its armatur contacts 12 to sturt the motor, 
finger 8 turns 3 py 7 clock. 
А ipressed. из causes 
the spring e Pang aar the restraint 
1 to ride вани an insulated contact 13, 

and P йн against a spring contact 14. 
lished to the coil of contactor B 
1 shorts the resistances 


ecured to the panel or board. 


glidably 8 


д іп ег, j 
of its ph с 5 cylinder. 


b 
thus esta 
ің its armature anc 
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and carried оп frames mounted оп wheels 3 which run on 
rails 4 parallel with the retorts 5. 6 ін а coke-collecting 
box provided with inclined chutes 7 to receive the coke 
from the retorte, and with а chute or deflector 8 which 
directs the coke into the path of jets of water issuing 
through outlets 9 directed along the length of the trough 
shaped member 1. 12 is à cowl or hood, located at the 
discharge end of the member 1 and in communication 
with a flue 13 to convey the steam coming from the coke. 
The coke, after being propelled along the member 1 by 
the jets of water, is delivered to a grid 14. Тһе grid 
allows water to paas therethrough to а drain pipe 15, 
whilst the coke is directed on to а belt conveyor 16 and 
transported to any desired place. (Dated January 11, 
1938.) 


MINING, METALLURGY AND METAL 
WORKING. 


282,499. Dorman, Long and Company, Limited, 
Middlesbrough, and M. R. Kirby, Durham. Pneu- 
matic Conveyance of Coal. (2 Figs.) September 22, 
1926.—Coal pneumatically conveyed from the working 
place is usually delivered into a receptacle whence it is 
mechanically transported to the surface. Тһе dust is 
separated from the bulk by filters, whence it is likewise 
mechanically transported to the surface. The object 
of the invention is to transfer the dust to the surface 

neumatically and deliver it ready for use as pulverised 
uel. То this end, there is associated with the usual 
broken down or bulk coal receiving receptacle d and 
pneumatic conveying system e, other receptacles con. 
stituting a filter 9 and а dust receiver 7, o, and в pneu- 
matic pipe line n, the receptacles 0, 7, being situated at. 
or in the region of, the working place, and the receptacle o 


b, b, of the rotor by way of contacts 15, to speed up the 
motor. After a further time lapse, the cylinder brings 
contact 13 against a second spring contact, which re- 
sults in the contactor C operating to short the resistance 
с, с, by way of contacts 17, and hang the motor up to 
speed. А hold-on feed is provided by contactor 18 and 
button 19. Upon opening button 19, the contactor coil 
circuits are broken, the armature being thereby released, 
and the dashpot returns to the position shown. (Accepted 
December 31, 1927.) 


282,575. Whipp and Bourne, Limited, Castleton, 
near Manchester, and F. Whipp, Castleton, near 
Manchester. Electric Switches. (2 Figs.) March 2, 
1927.—The invention relates to switches for electric 
circuits, in which the means for operating the closing or 
opening of а switch are automatically locked from further 
actuation if the switch has operated a given number of 
times within a predetermined time period. А fixed 
contact 1 co-operates with a movable switch contact 2 on 
one arm of a bell-crank lever 3 connected to one pivot 
of a toggle linkage 6, 7, the other fixed pivotal point 8 
of which is on the shaft oscillated for the operation of 
the switch contacts 1 and 2. At each oscillation of the 
shaft 8, the switch arm 3 will close the switch and will also 
operate an arm 9 and move forward a pawl arm 10 having 
а stop pawl 11 and a cam extension 12. The cam @xten- 
sion co-operates with a roller 13. During the forward 
movement of the pawl атп 10, the pawl 11 will drop into 
engagement with one or other of the teeth 14 on а pivoted 
segment 15 connected to the piston of a dash pot 18. 
The shaft 8 is an extension of the operating shaft of a 


о 


Рад 


282 57 
jj 5099) 


main circuit breaker(not shown). When the main circuit 
breaker closes, the shaft 8 is oscillated in а clockwise 
direction, opening the contacta 1 and 2 which remain in 
the open position until the main circuit breaker Наз 
opened for any particular reason, when contacts 1 and 2 
are again made and, in the action, the levers 9 and 10 are 
moved forward. Тһе сат 12 runs down tlie roller 13 
causing the pawl 11 to engage with a tooth 14 on the 
quadrant 15, which then rotates and raises the iston 
in the dash pot 18. Tf the main circuit breaker M но 

closed, and remains closed, the piston in the dash | t is 
allowed to fall back to ita ordinary position, eh if 


at, or in the region of, the 
matically connected b 
December 31, 1927.) 


pit head or 
У the pipe line n. ( Accepted 


surface, and pneu. 


the circuit breaker opens again before the piston h ad 
. x ^ h 282,919. с 
time to fall toits full extent, the above сеје f со 8 ammell Laird and 
is repeated, the pawl 11 engaging the cet 1. um heftield, J. McN. Company, Limited, 


the quadrant and raising the 
number of times this sequene 
place can be varied as desired by placing a st i 

in one or other of a number of holes s о Put и 
according to the number of times tho device E үшү: 
to operate. (Accepted December 31, 1927.) B usd 


piston still further, Тһе 
e of operations can take 


conveyor 6 and the b being provided b 
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THE NAVY AND SCIENTIFIC 
RESEARCH AND EXPERIMENT. 


Ir was а frequently heard criticism during the 
years immediately preceding the war, that in our 
numerous industrial activities, scientific research 
апа experiment were almost wholly neglected, and, 
as а consequence, the methods and processes 
employed in our workshops and factories were old- 
fashioned and costly. Since the war, such complaints 
have been less frequent, and, in fact, haveto a large 
extent ceased. This is fully explained by the action 
of the Government in accepting the suggestions of 
the critics and adopting research as one of the 
principal duties of all State Departments. It would 
seem as if it were only the grim necessities of the war 
which forced the Government, in July 1915, to pass 
an Order in Council which eventually resulted in the 
establishment of the Department of Scientific and 
Industria] Research. This Department has been con- 
tinued, and staffs for scientific research have been 
added to nearly all the State Departments, the 
nature and direction of the work undertaken being 
determined by the needs of each Department. 
The Department of Scientific and Industrial Research 
is kept in touch with the work of the staffs in the 
various Departments, with the object of securing 
co-ordination and of preventing any duplication or 
overlapping. А glance through the details of the 
estimates of the various Government Departments 
recently presented to Parliament, will give some 
idea of the cost and of the numbers of persons who 
are to be engaged on research during the present 
financial year, and, in many instances, the general 
nature of the work, whilst the growth of research in 
the Departments, can be obtained by a comparison 
of such figures with those appearing in the estimates 
for a pre-war year. А complete comparison for the 
whole of the Government Departments would prove 
& task of some magnitude, but, as an indication of 
the general tendency, the following details taken 
from the Navy Estimates of 1928 and 1914-15, are 
of interest. It may be remarked that the Research 
Department of the Admiralty has been developed 
from the Board of Invention and Research which 
was established at Victory House under the presi- 
dency of the late Lord Fisher, in July, 1915, at 
the same time as the initial steps were taken for the 
formation of the Department of Scientific and Indus- 
trial Research. Тће Board continued its work 
throughout the war, but was closed down soon after 
the Armistice. 

Vote 6 of the Navy Estimates is for scientific 
services, and is the section on which the major 
portion of the cost for scientific research falls, but 
other sums for the same purpose are included in 
other Votes, and will be noticed in their place. 
The gross estimated cost of scientific services for 
1928 is 503,8941., as compared with 99,648/. quoted 
in 1914-15. Both sums are subject to certain 
deductions which reduce the net costs of Vote 6 
to 432,500“. and 64,7001. for the two years, respec- 
tively. In the two sums deducted the amount 
realised by the sale of charts is the largest item, 
being 56,0001. for 1928 and 32,5001. for 1914-15. 
The numbers of persons provided for in Vote 6 
are 1,207 in 1928 and 128 in the earlier year. 

Subheads A to L of Vote 6 appear in the Esti- 
mates for both years, and include the costs of the 
Royal Observatory at Greenwich, the observatory 
at the Cape of Good Hope, the photographic mapping 
of the heavens, the Hydrographic Department of the 
Admiralty, the naval museum at Greenwi^h, the 
preparation and publication of the Nautical 
АПпапас, and the purchase and repair of chrono- 
meters for the Navy. These various services 
employ 274 persons as compared with 128 in 1914, 
the estimated costs being 120,6941. and 98,9431., 
respectively. The largest subhead is E—Hydro- 
graphic Department—which employs 184 persons 
at а cost of 67,755l., compared with 80 and 21,3621. 
in 1914, but in the present year a staff of 70, cost- 
ing 16,000/., appears for the Admiralty chart estab- 
lishment at Cricklewood, for which there is no 
similar entry in 1914. 

Subhead LL of Vote 6, Compass Department, 
includes 93 persons costing 23,2354, to which the 
Air Ministry contributes 7,500/., for research work 
on air compasses. In the 1914 Estimates, the 
Compass Department was included in Vote 12, 


is not stated. 


the Laboratory at Teddington is engaged on re- 
searches, which in their initial stages do not require 
а sea environment. 
stage has been reached, the research is continued 
in a suitable establishment—Signal School or Mine 
Design Department—research and development then 
proceeding together, the necessary members of the 
scientific and technical staff being loaned to the 
selected establishment. 


engaged on researches and experiments with heavy 
fast running marine oil engines, metallurgical and 


Admiralty Office, and numbered four persons, cost-| Тһе largest individual item in Subhead О, of 
ing 1,7531. Subhead M is for Admiralty contribu- Vote 6 is 70,764l., for Chemical Research and 
tions to scientific institutions, and amounts to | Experiment, an Admiralty contribution to the War 
2,3351., of which 1,360/. is to the funds of the | Office, «с. Other sums are 18,5001. for the Engine- 
International Hydrographic Bureau. In 1914 the ering Section of the West Drayton Laboratory, 
sum under this subhead was 7051. making а total with the sum in Subhead N of 
The remaining subheads of Vote 6 are set out 33,0001. ; 6,0001. for the Electrical Section at the 
in the following table, there being no corresponding same place, making 12,7001. in all; 22,0001. for 
figures in the Vote for 1914-15 :— other laboratories, including Teddington and the 
| Haslar Experiment Works ; and 5,7001. for Search- 


Number | Бан. light Carbons Research, and contribution to the 
Subhead. Description. of mated | War Office for Aerial Acoustic Research. 
Persons: |. Сове Notes in the Estimates outline the functions of the 
three establishments appearing in Subhead P. 
pearing 

N. Scientific and technical staffs £ The Mine Design Department is under H.M.S. 
lishment... f | 86025 Vernon, and is engaged оп the development of 
Scientine А аи and Expert: designs of mining and anti-mining weapons and 
V 8 2,132 devices, under the direction of naval officers. The 
оа Labora- » "m cost of the latter is included in Vote 1, and the 
Admiralty Engineering Labora- ' number во engaged is not given, but the Navy List 
tory, М Ы 55 57 14.385 | Mentions about 80 officers borne on the Vernon for 

у а 7 * 4 „38. . . . 
Electrical section 27 6,09 | torpedo and other duties, presumably including 
Нацаг 5 Т 16 4,728 mining. The estimated cost of mines and anti- 

e > ч с - е е е е . а 
ment .. .. 358 | 16131 | mining devices to be ordered in 1928 is not given, but 
Holton Heath R.N. Cordite Vote 9 includes 44,8661. for torpedoes, mines 
Factory, chemists and assis- depth ch г 1 7701 
F 8 4,137 | Рагауапев, depth charges, torpedo and electrical 
stores, and explosives and stores required for 
Total Subhead N. 418 | 150,138 | torpedo and mining schools. 
NN. | Analytical chemists 16 16,716 The Signal School is an establishment for experi- 
0 ecd E а ment and instruction in wireless telegraphy and other 
: * о. — [126,752 methods of fleet communication. The latest scienti- 
: Mine Design epartment, 1 1 1 

II Ес discoveries which appear useful for such purposes 
Signal School, Portsmouth 179 20,883 | are Closely investigated at the school, and developed 
Ant Submarine Establishaient, p 6.990 into practical form if found suitable. Instruction, 
— experiment, and development thus proceed together. 
Grand total 840 1357030 In addition to the 37 members of the research 


staff, and the 179 civilians in Subhead P, 35 naval 
officers are on duty at the school, 12 of these being 
borne for experimental work. 'The pay and allow- 
ances of the naval officers are included in Vote 1. 
In the 1914 Estimates, the only personsstated to be 
engaged on wireless telegraphy were three civilians, 
their salaries of 1,4001. falling on Vote 4. This 
increase in numbers from 3 in 1914 to 250 in 1928, 
indicates the enhanced importance of wireless 
telegraphy in naval operations. 

Another note states that the Anti-Submarine 
Establishment at Portland has been reorganised 
and is equipped with a scientific staff and laboratories 
for the development of anti-submarine material, 
and is engaged in the dual functions of training and 
experiment. In addition to the civilian staff of 
57, 27 naval officers are attached to the establish- 
ment. No corresponding provision appears in the 
1914 estimates. 

Vote 6 does not completely cover the cost of 
research and experiment, substantial amounts 
appearing in other votes. In Vote 8, the following 
sums for experimental purposes are mentioned, viz. 
3,0004. for propelling machinery; 1,0001. for 
auxiliary machinery ; 7001. for the hulls of warships; 
25,0001. for armour ; and 49,0001. for gun-mounting 
and air-compressing machinery, а total of about 
79,0001. The only corresponding figure in the 
1914 Estimates is 10,0001. for armour. 

In Vote 9, the following sums are included :— 
70,000/. as an Admiralty payment to the War 
Office for Research directed by the Ordnance Com- 
mittee; 4,6701. for the Torpedo Experiment 
Station; 3,5671. for the Naval Ordnance Research 
Department; 2,6961. for the Experimental Station 
of Shoeburyness ; 12,000/. for experiments with 
guns, 24,000/. with projectiles and ammunition, 
and 25,0001. with torpedoes, mines, &c.; а total of 
about 142,000/. In 1914, the Estimates contained 
only one corresponding amount, viz., 9,8001., as 
the Admiralty contribution to the War Office for 


The only establishment in this table which 
appeared in the 1914-15 Estimates is the Haslar 
experiment works, then included in Vote 12 as a 
part of the Constructor’s Department, and numbered 
16 persons, costing 2,823/. A note in the current 
Estimates states that this establishment is engaged 
on experiments and investigations on the resist- 
ance and propulsion of ships and similar problems. 

Of the 169 persons of the research staff in the 
first line of the table, 76 are described as scientific, 
and the remainder as technical. They form a pool 
from which the staffs for the various establishments 
are drawn, and it would appear from the figures 
given for 1927 that 24 were engaged in the Mine 
Design Department, 37 in the Signal School, and 
10 in the anti-submarine establishment at Port- 
land, increasing the numbers under subhead P by 
these figures. The allocation of the remaining 98 


Notes accompanying the Estimates state that 


When a sufficiently advanced 


The Engineering Laboratory at West Drayton is 


engineering problems in connection therewith, and 
experiments in the initial stages of naval-engineer- 
ing appliances. The electrical section deals with 
electrical problems, and, in part, carries out ге- 
search and experimental work relating to electrical 
machinery for naval purposes. 

The 58 persons engaged on Chemical Research 
and Experiment are employed at Porton Experi- 
mental Station, principally on work appertaining research work. 
to Chemical Warfare, the War Office being jointly | Vote 10 of the Estimates is for works and build- 
interested in the station, and being represented by ings, and amongst the sums included are 3,5001. 
its own staff of experts. for extension of accommodation at the anti- sub- 

Of the 46 analytical chemists appearing in marine establishment at Portland; 38,0001. for а 
Subhead NN, 21 are at Portsmouth Dockyard, high-speed experiment tank at Haslar ; 2,2501. for an 
10 at Sheffield, 2 at Greenock, and 13 at Holton) extension of the Research Laboratory at Tedding- 
Heath Cordite Factory. Inthe1914 Estimates, the ton; and 3,1707. for the Research Department at 
only similar entry is for the Admiralty Chemists’. Woolwich; a total of about 47,0001. There are 
Department at Portsmouth Dockyard, the staff no similar items in the Estimates for 1914. 


numbering 9, and the cost 4.366/., as compared with It is probable there are other amounts in 
7,6001. for 1928. | the 1928 Estimates for research and Experiment 
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which are not so definitely expressed, but those | ог 


which have been enumerated total 625,000], and 
necessitate the employment of over 1,000 persons 
in the various establishments which have been 
mentioned. Тће provision in the 1914 Estimates 
for the same purpose was about 20,0001. Тһе 
increase is an appreciable one, and is generally over- 
looked by those who compare the post-war estimates 
with those of pre-war years. The cost for 1928 
is slightly more than one per cent. of the total 
Estimates, but nearly 7 per cent. of the sum allo- 
cated to new construction, and is nearly sufficient 
to meet the cost of two destroyers or submarines. 
The value of scientific research and experiment is 
difficult to assess, but this can be safely left to those 


who have the responsibility of preparing the Navy 
Estimates. 


VARIABLE FLOW IN OPEN CHANNELS. 


27 . = ( v.) G өзі. 
Calling 2 + D, the energy of flow = Е 
Е, — E, = (F — S)L 
For a very short length d L, this may be written 
dE = (Е — S) dL 
(Е is constant over a short length). 


or 
dE CD. 8 (1) 
d L 
Now 
2 
dE d (р + 20 
ар ар 54 
а ©: 
— —— D d- . 
25 Th 


Fig.. TYPICAL BACKWATER CURVES 


be made seriatim, and errors become cumulative 
and difficult to discover and correct. 

It is well known that these calculations are 
subject to correction on account of the velocity 
not being uniform across the section, and there 
is also some doubt as to the operation of the 
friction factor under variable flow. However, the 
method outlined below allows the arithmetic to 
follow the theory exactly, and, in so far as the 
theory is correct, will give a true representation of 
the backwater curve with a minimum of labour. 


By inverting the expression (2) thus :— · 


үз 
25-795 ЖЕ 
Е- 8 
, dL 
and plotting values of 25; 


as ordinates against 


3 ; — E ET ER Р 9 5 
By A. P. Fro 3 Portion A: оп лот. orton С 
IN open channels the flow is said to be variable 
where the mean velocity varies from point to point, CALCULATING CURVES 
or, usually, where the water surface is not parallel | FOR SLOP. Е S 
to the bed. This may be caused by the influence 5 4 QUANTITY Q 
of the end conditions, or by а change іп the slope SS 
of the bed, or in the shape of the cross-section, or 88 Critical SS 
іп the roughness of the perimeter. Тһе changes Depth \ 
of velocity and depth can be calculated by applying % 0.0 D, Ds 5 
Е N Ds / 2. 
Area-L 2 
GH >  _____ 
Total Energy Line ы SS 
Water Sus Face ArearL ; 
|= Portion В-- 
Cale ту | 
Curve not. d 


Portion А ---- 


| (627. 8.) 


Веглош в theorem to short reaches. It some- 
times happens, however, that the water Surface 
breaks and large losses of energy occur, rendering 
uselees any simple caleulations that may have 
been made. It is of considerable importance to 
determine the conditions under which this will 
occur, and then to be able to analyse the flow. 

In в long uniform channel, apart from the effect 
of (һе gradient, the water depth is controlled by 
the frictional resistance. Аб the extreme end, 
however, the depth is usually fixed by local con- 
siderations. Upstream, the depth gradually adjusts 
itself until, after a considerable distance, the influ- 
а of the end conditions finally dies out. Vari- 
able flow takes place in this region of compromise. 

is necessary first to determine the conditions at 
аа trolling point, and then to calculate the 
— iem elocities upstream and downstream until 
кө т ін attained. The profile of the water 
мө wn ав the surface curve ог backwater 
surface із kno lysing the variable flow 

The problem of analysing | 
а practically that of constructing the back- 


curve. 
vee vill be better 
backwater curves 


1 ig. 1, which 
—Referring to Fig. 1, 
15 3 em оға unit length 
85 LE is the friction slope or loss of 
vo krietion, and S is the bed slope. If 
dered sufficiently broad for the 
be sensibly equal to the water 
then, for a length 


to discuss the calculation of these 
before considering the question 


represente t 


if the flow is variable, 

quantity Q. 
Vi I D + FL 

55 


(627.с.) 
And since Q = V D for unit width of channel, 


уза 
1—.- |27 С.к. 
| 75) 52 ii. 
dL ј= У (2) 
90 


This is the text-book relation between D 
and permita the calculation of the тына ы, 
curve, this name being applied to all types, although 
perhaps not always strictly applicable. Б: 


ар 

ji becomes equal to infinity when ды = 1, or 

( ) equals half 

It is sometimes stated that ie о 

surface becomes vertical at this point This i 
` 13 


not the case, but the equation becomi 
n- 


tinuous at the same point and ; 
tation anomalous. makes the interpre 


The standard method of 
curves is to start fro 
calculate the friction slope Е; 
a short distance on the ás : or 


represents the actual surfac 
new depth, &c., В 


drawing backw 
ater 
lope © DOWD point and 


өй be m 
used. 'Th : 
im 5 «ће curtace on k 
int, an ro ; а 

after the first few с oy diver с 


must 


е8 сора; 


water depths D, calculati i 
obtained. These enable t to Ts bs 


11 1 ог à planim тсе 
lcular quanti j 
curve 122007 Q, each 


с е 18 obtained 
im (3) à value of D With corres 


point on the 


t The Kutter’s 
8 Тһе Calculation шау be 5, Ошан 
out at once. Onl cach group of бш ы 
n Gale ulated” а comparatively fe Worked 
accurate for ordi to draw & curve afi : 
The calculating оцу . Poses, ciently 
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may be to drown out the control next upstream, ing on whether the various factors are positive or 


depth is caused to alter by varying the bed slope 
or otherwise. The lowest point occurs where 


а D, $.е., at the critical point defined above. 


Although as seen from the curve, for any one 
value of the energy of flow there are two alternative 
depths, for any given set of conditions there is 
only one depth at which the water can flow. 

2 

The momentum term — + 9 has also been 
plotted in Fig. 4. Тһе minimum again occurs 
аб the critical point. This term will be referred 
to later. Differentiation of the expression, after 
substituting from D V — Q, will give the above 
reeult. 

If we plot either the energy of flow at each point 
on the longitudinal section, or the velocity head 
ађоуе the water surface, we get the energy line 
as in Figs. 1, 3, 6 and 6. This line must always 
fall downstream owing to tbe constant dissipation 
of energy by friction. This property forms a 
useful check on calculations. 

Controls.—W here & canal discharges into a deep 
pool we have probably the simplest form of control, 


Fig.5. 


Бо. 
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The energy level at the end of the canal must be 
the same as the water level in the pool and the 
depth will gradually decrease upstream until 
steady flow is attained. 

А weir forms а control of a different type, the 
water passing over it at maximum velocity. The 
head above the weir is determinable from a formula 
appropriate to the particular shape of crest. 
Referring to conditions as sketched in Fig. 2, 
if the weir is low апа does not hold the water up 
to the depth of steady flow, portion B of the 
calculating curve must be used in calculating 
the backwater curve. If the weir is high and 
creates a pond, portion C is required. 

In the case of discharge at “ spouting velocity ” 
over the end of a channel or of a level launder, 
the water leaves the open end with the greatest 
possible velocity. This is the critical velocity 
already defined, with minimum energy. The water 
cannot acquire any more energy to increase its 
speed, so the velocity remains fixed. The starting 
point for the backwater curve is now the critical 
depth at, or very close to, the end of the channel. 

When a steep chute immediately follows the 
above channel, the critical depth is again the 
contro], and the depths decrease downstream until 
Steady flow is attained.  Calculating curves for 
this case are not shown. 

Where the water issues from an undersluice, 
as in Fig. 5, the control in the channel is at the 
vena contracta just downstream from the sluice. 
The height of the orifice determines the quantity 
of water passing, but the depth of flow in the 
channel is controlled by the energy level upstream. 
Knowing the coefficient of discharge of the sluice, 
the quantity of water is obtained; the depth of 
flow is then calculated by trial and error (to avoid 
solving a cubic equation) so that the energy of 
flow is equal to the water depth upstream of the 
sluice plus velocity of approach correction. 

Discontinuities and the Hydraulic Jump.—In 
considering an open channel of constant section 
but varying bed slopes, we may plot the back- 
water curves upstream and downstream from the 
controlling points. There are two possibilities, 
viz., either that the effect of a downstream control 


ЗАДА 


steady flow in the upstream and downstream reaches. | po 
This will give an approximate position for the water 
surface at the control. 


or we get a break in the water surface or а negative and on the relations between the normal, 
discontinuity, known as the hydraulic jump. critical, and initial velocities. Any problem should 

Fig. 3 represents a series of normal sections | yield to the method outlined. 
joined by steep chutes. Calculation curves for From the design point of view, the study of these 
the normal sections are represented іп Fig. 2, | questions shows the danger of allowing excess 
but those for the chutes have not been shown. | height ' to take саге of eddy losses." If such excess 
The surface curve for the chute AB commences | energy is dissipated in a jump, it may be very difficult 
with the critical depth at A, and reaches a certain | to deal with the erosion thus set up. It is better, 
depth at B, which forms the starting point for when in doubt, to err on the other side and make 
the curve ВА. The backwater curve drawn | provision for flooding upstream. 
upstream from A’ meets this curve ВА. The] The case of the discharge from an undersluice into 
physical point of junction gives rise to a hydraulic |а level launder is of interest. Fig. 5 shows the 
jump or standing wave; this exhibits an &brupt|normal condition. The water depth is controlled 
rise in the water surface at the point J accompanied |at A and rises as the friction reduces velocity 
by much aeration and ''boiling" from which the|downstream. 'The water depth is also controlled 
water flows away steadily and smoothly although | at B, the end of the launder, and increases upstream. 
carrying fairly strong eddies. Тһе height to which | These two independent conditions are reconciled 
the water rises at J is not greater than the height | at the jump, where excess energy is dissipated. If 
of the upper backwater curve there. the launder is very short, the water will leave the 

The jump Pog a зи Pont where the|end at high velocity without causing a jump. T 

P, QV,D*,QV · the velocity is reduced to the critical within the 
yee W + or 5 T 9 үйе entering launder, a jump will be formed. If the launder is 
stream is just equal to that of the issuing stream. | made longer than in Fig. 5, the depth at the jump 

Й wil increase, and eventually, with а very long 
HOSP GEHT t aunder, the sluice will be drowned and a new 
· situation will be created. 

Trapezoidal Channels.—The previous discussion 
has referred to wide shallow channels or to the ideal 
rectangular section with frictionless sides. Where, 
however, the width of the section is not great in 
proportion to the depth, equation (3) may be 
elaborated, for bed width B, depth D, and side 
slopes № to 1, of trapezoidal section, to the form (4) 
below. This is derived from equation (1) as before, . 
by differentiation of the energy term, which now 
proceeds thus :— 

d | О \ , 9 dA 
ав (0 + зала) - 1 - ожар 
о“ d(BD + ND) 
g A? dD 
1 _ © 
-1- а (В fND 
уз B+2ND 
9 BP T ND! 


<— 
Level Bed, 


Horizontal 
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This term is & measure of the force exerted by the 
stream іп а longitudinal direction. 

Fig. 4 shows that for any water depth there is 
another alternative depth for which the momentum 
is the same. Тһе backwater curves being already 
plotted, it is necessary to plot the corresponding 
momentum term at each point, giving two momentum 


or 
үз Surface width 


y ` Ares of cross section 
Substituting as before, equation (3) becomes 
V! B+2ND 


| => 


lines. Where these two lines intersect, Ше jump ind. 
will occur, as at any other point there would be an dL 9 BD ND! 005 (4) 
d D Е— 5 


unbalanced force causing the jump to move up- 
stream or downstream till а balance was attained. 
The process of determining the poeition of the 
jump is illustrated in Fig. 3. 

Examination of the energy terms upstream and 
downstream from the jump shows that energy is 
lost there. If there were по loss of energy there 


The construction of the calculating curves becomes 
more complicated on account of the longer arith- 
metic involved. The backwater curves are obtained 
from the calculating curves exactly as before. 

The critical depth for a trapezoidal channel is 


2 
not where D = T as was the case before, but where 


would be no jump, or, in other words, it is the excess 
. . 2 hd 2 
of energy that causes the jump. Fig. 4 shows also |; =~ | BD = ~ 5² , ог where D (average) — T 


that for the alternative values of D, for which the 
momentum is the same, the energy is different. 

Ав а contrary condition, where a possible control 
is drowned out by the depth of tailwater, we may 
consider the case, Fig. 6, where the control is 
actually in operation and where the tailwater is 
gradually raised by some means. Тһе jump moves 
upstream towards the control, and the energy 
dissipated becomes smaller and &maller. When the 
energy level (minimum energy) at the control is 
the same as that immediately downstream, the 
control becomes drowned, and Bernoulli's theorem 
will begin to hold as between depths and velocities. 
The dotted line in Fig. 6 shows the energy level 
just necessary for drowning. Тһе criterion for 
drowning is thus : that the energy level downstream 
must be higher than the minimum energy level at 
the control. 

Where this obtains, the water surface is unbroken 
across the drowned control and the calculation of 
the backwater curves is not likely to be of great 
importance. The energy level at the control will, 
however, be intermediate between the levels for 


Criterion for а Throat.—It sometimes happens 
in conduite where the cross section i8 not constant 
that the water passes a certain section with spouting 
velocity and that a jump occurs downstream. The 
jump sometimes causes damage, and in any case is 
unsightly. The cure is to raise the water level 
downstream and drown out the spouting section, 
or perhaps widen or deepen the spouting section 
with the possibility of causing further trouble 
upstream. It is desirable to examine a design for 
possibilities of this kind before the works are con- 
structed. 

If water passes one of these throats or con- 
strictions at spouting velocity, it will do so with 
minimum energy. This gives & basis on which 
the design may be examined. Ав the cross- 
section is varying, the minimum energy must be 
calculated for each reach for the particular quantity 
of water flowing. Тһе length of the reaches must 
be decided by the accuracy required. The minimum 
energy is quickly found by trial, or by plotting а 
curve similar to Fig. 4 and finding tbe lowest 
int. 

On the longitudinal section of the conduit, the 
valuee obtained are plotted, giving a minimum energy 
line. Апу peak on this line indicates а possible 


Fig. 2 refers to the more normal types of back- 
throat or control. They will act as threads if the 


water curves. There are many other types depend- 
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energy level immediately downstream, or they will 
be drowned if the opposite conditions obtain. 

In order to arrive at the normal energy level, 
below the throat, it may be necessary to calculate 
& backwater curve through several reaches of varying 
section, which may be difficult to carry out 
accurately. If, however, an approximate solution 
shows any danger, steps should be taken either to 
drown out the throat quite definitely or just as 
definitely fix its position and make provision for 
dealing with the resulting disturbance. Examination 
should also be made of conditions under half 
load and also under the greatest overload likely 
to occur. 

Channels of Irregular Section.—W here the section 
is not of a form suitable for mathematical treatment, 
the various quantities are calculated by computing 
the area at, each depth, and the corresponding velo- 
city from AV = 0. Wetted perimeter must be 
obtained directly for calculating F. Тһе expression 


dL 
iD becomes the same as (4) above, thus :— 
va 


dL. ! — у ` Area of cross section 
dD (F — 8) 

Calculating curves are then constructed as before, 
and the backwater curves obtained. 

Where the critical depth only is required, it is 
obtained by calculating the minimum energy by 
trial from the dimensions of the cross section and 
the quantity flowing. 

Irrigation Channels.—The study of the hydraulic 
jump, and other allied problems, has been necessi- 
tated in recent years by the employment of concrete 
conduits in which velocities of the order of 10 ft. per 
second are common. With ordinary irrigation 
channels in earth, there is little chance of trouble 
due to high velocity, except at the junction with a 
concrete structure. The downstream aprons of 
such structures are generally placed higher than the 
beds of the channels, with the result that there is 
energy to be dissipated after the water has reached 
the earth section. Such conditions cause scour. 
Where the aprons are kept lower than the canal 
beds, the tendency to scour should be much reduced, 
as the bulk of the energy would be dissipated over 
the concrete, and not over the earth. 


minimum energy level is higher than the normal | 


Surface width 
(5) 


THE TRENTON CHANNEL STATION 
OF THE DETROIT EDISON COMPANY. 
(Continued from page 664.) 

CONDENSING WATER SUPPLY. 


dealing generally with the auxiliary equip- 
1 will be Convenit to dismiss the subject 
of the supply of condensing water to the main and 
auxiliary condensers, which includes as will be 
remembered the cooling water to the generator air 
h main condenser is supplied with water by 
two 48-in. centrifugal circulating pamp bes of а 
capacity of 60,000 gallons per minute, and de E 
together normally 100,000 gallons 97 aerate 
They are direct-driven off 240-volt gupply у. уң 
t motors of 400 h.p., which are capable o 
ue of speed extending from 175 r.p.m. to 255 
m The pumps are by the Worthington Pump 
Ер реу Corporation, the motors being 
15 lied by the General Electric Company. Fig. 131 
Бадан one of the pumps in the basement and its 
driving uut 
i in ) 
m 5 three-volute type, with 
per 
irect-curren 


the direct-current sets 

WM i а capacity of 

are driven by 

t 240- volt пи 1 а, 

435 r.p.m. ап г.р.ш. 

2 е rnating-current pe the E 

ie à of tbe 5 type a uu gal = 

pui Ну and driven by 00-0.р. 
р 220 ute ca rnsting-current with & range of 
rn r. p· m. to 450 r. p. m. - 

pu first article mention 

bel water 18 


in 
that Son 45 of the plant, 


other, 


made of the fact 


canal on the 


risk of A general plan of this 


Fig. 132. The map already 


| given as Fig. 7 of these articles, on page 343, ante, 


the discharge affecting the! provided for lifting the ac 
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of l in 75, down which 


shows the forebay on the river side, giving access to fhe 
the river lower 


a screen house, the bay being closed by a boom, to 
prevent large debris approaching the house. i 
133 and 134 on Plate LXX show the screen house, | th 
photographs relating to it being reproduced in 
Figs. 147 and 148, on Plate LXXI, of 
The house contains fifteen incli i 

screens, by the Chain F 

trash racks. Each of the screens, together with i 

trash rack, i8 in а separate compartment iu its 
in Figs. 133 and 134, and can be isolated by sto m 
at the front and back, for inspection and P- ogs 
purposes. The screens are 5 ft. 31 in. in width, ir 
are inclined at 60 deg. to the . <o la 
total immersed area presented to the flow is 9 to 
1,400 ва. ft. The screens аге actually com қышы; 
grids measuring 16% in. by 60 in., made m of 
B and 5 copper wire with jin. Spaces, the gr; o. 121 
ing part of an endless chain passin, 598 form. 


at the top and lower ends oti tumblers 
28 ft. 6 in. apart. On the trestle fren utred 
above the floor level are direct.c me-work 
of 5 h.p., driving the screens b Пе 


9 ft. per minute, 


Figs. 
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(For Description, see Page 690.) 
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THE TRENTON CHANNEL STATION, DETROIT, MICHIGAN, U.S.A. 


Ета. 137. OvkRPLO W CANAL, WEIR AND CIRCULATING PIPE. 


Ст] 


Fic. 139. Main CONDENSER DISCHARGE. 


reinforced concrete at a somewhat higher level, and as the river. It is for this reason that the conduit is 
stated, towards a drainage canal on the west side of of two stories. At the points A, gates can be 
the site, and is discharged through two outlets, one lowered, cutting off the overflow channel beyond, 
of which is shown іп Fig. 149, on Plate LX XI. The while gates D and E are opened, and allow the dis- 
arrangements include various interesting features. A | charged condensing water to flow into the recircu- 
number of weirs are provided, some of these being ' lating channel, immediately over the intake canal, 
indicated in Figs. 135 and 136, on Plate LXX, and апа pass back towards the screen house. At the 
are denoted by A, B and C in Fig. 132. The weirs at screen house, each branch of the recirculating canal 
A are іп the overflow channel where the floor level is provided with a sector gate, which performs three 
18 11 ft. 6 in. below the turbine house ground-floor functions. This gate can be set to pass the discharge 
level, or 6 ft. above the floor of the screen house pit. into the trough in front of the screen house shown in 
The weirs at the point marked A stand 3 ft. 6 in. Fig. 134 and in Fig. 143, on page 692. From this 
above the invert level, and maintain the water | trough the water is permitted to flow into the intake, 
at а certain level, whatever height the river level to warm the water taken in at the screens. In a second 
may be,for the purpose of sealing the condenser | position, the gates can be set to turn the discharge 
discharges. When units are idle this covers the straight into the intake behind the screens, cutting 
main condenser discharge pipes with 6 in. of water. them out, while at any intermediate position the 
Another set of weirs at the points marked B are discharge can be divided as required, and delivered 
set at 4 ft. 6 in. below turbine house ground-floor in front of or behind the screens according to the 
level. Weirs at C are also set at this level, and conditions to be met. Тһе four positions are shown 
these together serve to form a pond for sealing the , diagrammatically in Fig. 144, on page 692, while 
ash sluice pump suctions, boiler blow-offs, and the | the position of the North sector gate with regard 
condensing water discharges from the alternating- to the screen house and the conduits, is indicated 
current, and direct-current units. Fig. 137, above, in Figs. 141 to 143. Fig. 140, above, gives an 
gives а view in one of the overflow canals, and illustration of one gate, details of which are to ђе | 
shows a typical weir. found in the drawings, Figs. 145 and 146. The 

One of the more interesting points of the instal- | radius to which the gates are struck is 5 ft. 10 in., 
lation lies in the fact that provision is made for the height of the canal openings being 6 ft. 114 in. 
recirculating the water in severe weather, in order | The gates are built up of angle framing, carried by 
thereby to mitigate trouble arising from ісе іп a 4}-іп. vertical shaft. The gate plating is jg in. 


Fig. 140. RE-CIRCULATING SYSTEM SECTION GATE. 


thick. Тһе shaft is carried in а foot-step bearing 
below, and above in à SKF ball thrust-bearing. 
Just above the gate is а large gear of 102 teeth, in 
mesh with а second of 17 teeth, the latter being 
operated by handwheel and worm from ground 
level. Sealing strips of rubber are furnished, set 
on angle iron frames, round the openings of the 
recirculating canal and the screen house trough. 
The openings which are closed by the gate have а 
width of 8 ft. 

Referring again to Fig. 132, at the points С, 
circulating pipes are inserted in the recirculating 
canals. Тһе object of these is to maintain circula- 
tion through the recirculating canals when not in 
use, to prevent the water becoming stagnant. 
Attention may also be directed to the fact that at 
certain points the channels are duplicated, in order 
to secure the requisite sectional area at suitable 
levels. A view of such а point is given in Fig. 138. 


(To be continued.) 


THE INSTITUTION OF GAS ENGINEERS.—Arrangements 
are well forward for the Cardiff meeting of the Insti- 
tution, opening on June 12, on which date H.R.H. 
the Prince of Wales, Honorary Life Member, is to 
unveil the National Welsh War Memorial in Cathays 
Park. The Reception Committee of the conference 
recently held a meeting, when the final arrangements 
were approved. Over 700 members are expected to 
attend, and all the hotel accommodation has been 


taken up. 
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Armaments and the Non-Combatant. By Е. Е. SPANNER. 


London: Williams and Norgate, Limited. [ Price 


122. 64.) 
Mr. SPANNER's book is a closely reasoned contri- 
bution to the literature of naval defence. We should 
gay, at once, that we disagree from the author’s 
views, but, that, whilst disagreeing we recommend 
his book to every person who takes a serious interest 
in the problems of national defence. Mr. Spanner’s 
contentions may be summed up as follows :—First, 
attack from the air has turned the flank of naval 
forces composed on the old lines ; it has accentuated 
the vulnerability of battleships and heavy surface 
craft, to such a degree, that they can no longer be 
relied upon to perform their ordinary strategical and 
tactical duties. Secondly, naval gunnery is so much 
a matter of guess-work and chance that it is folly to 
regard it as a decisive striking weapon. Thirdly, 
the distribution of our vital imports and the loading 
up of our most important exports is carried out by а 
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delicate mechanism of docking and transportation ; 
all that mechanism is exposed to aerial attack and is 
defenceless against it. From this it follows, that a 
Continental enemy, with a large air fleet, might 
dislocate all the processes of supply and distribution 
by a concentrated and prolonged attack upon the 
wharves, docks and railway communications of our 
commercial harbours. 

We may deal with each of these contentions in 
turn. It is impossible to doubt that attack from 
the air has increased the vulnerability of heavy 
surface ships. A successful shot from a torpedo 
plane, a lucky shot from a bomber, may kill no 
more than а handful of men, and yet put a battleship 
out of service for months. What, however, are the 
conclusions to be drawn from this admitted fact ? 
Ап additional danger does not in itself, make а 
weapon obsolete. This can only be done by 
substituting for it another weapon or instrument of 
war, which performs all the duties of the superseded 
weapon more efficiently and economically. As 
defined by three centuries of naval history, the 
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| duties of a fleet are (i) to protect a coast-line against 


invasion, not so much by resisting an armed landing 
as by severing the sea communications oí ше 
invading force; (ii) to keep communications secure 
for the trensport of armies to overseas theatres, 
and (iii) to keep commercial communications secure 
and uninterrupted. Now, can it conceivably be 
said that a fleet of aeroplanes, however large and 
powerful, could perform these three duties? Ш 
order to make the argument perfectly clear, let us 
discuss a concrete example. Let us imagine, that, 
under modern conditions of war, the British high 
naval command were called upon to perform the 
task before the government in the year of Aboukir. 
They would have to make provision against 4 
landing on the south-western coast of Ireland, and 
they would also Бате to cut communications between 
Egypt and southern France. Supposing that both 
these duties were entrusted to fleets of aeroplanes 
which were unsupported by surface ships of say 
kind, what would be the result? Resistance (0 
the actual landings in Egypt and Ireland would 
certainly be very much stiffened if air squadrons 
could be concentrated beforehand near the points 
of landings. But could those air squadrons make 
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апу serious contribution to the major strategical 
dutv of severing the communications of the landing 
forces ? Obviously they could not. They could 
do not more than ensure that the supply ships and 
transports of the two invading forces should carry 
out their duties with greater difficulty and loss than 
they would do if no air force were available. The 
author will presumably answer that an air attack 
against sea communications could be made con- 
tinuous and effective if conducted from a large 
number of aeroplane carriers—or floating bases. 
But this argument leads directly to a justification 
of all that he contends against. Floating aeroplane 
bases can be displaced and destroyed by surface 
ships of greater striking power. Тһе structure and 
composition of à modern fleet are the logical con- 
sequences of this admitted premiss. 

The author, however, may fall back on his 
second line of argument—the admitted hazards 
and chances of naval gunnery. He may contend 
that a science which can be proved to be so inexact 
as naval gunnery cannot be depended upon to 
destroy anything, certainly not the floating bases 
of aeroplane squadrons. This argument contains 
a certain amount of truth, and can only be answered 
by examining the essential data of the standard 
problems of naval gunnery—finding and keeping 
the range of а target. Naval gunnery is inexact and 
hazardous, because the unknown, or partially known, 
quantities in each of its essential, basic, problems 
are so numerous that those problems are not suscep- 
tible of mathematical solution. The problem of 
finding and keeping an enemy’s range is solved empi- 
rically and certain mathematical instruments are 
used as auxiliaries. A gunnery action at sea 18 a 
series of rapid experiments, which start from certain 
fairly well established quantities the enemy's range, 
the speed and direction of the firing ship. The 
accuracy with which any empirical problem can 
be solved depends largely upon the assistance which 
one experiment lends to the experiment that 
immediately follows. Supposing, in the case of a 
naval action, that a salvo has missed its target. 
The results of this first experimenta] salvo can be 
used to correct the second: the interval between 
the two is not so great as to make all the data used 
for the first experiment useless. 

This rather long and abstract discussion is neces- 
sary if Mr. Spanner's argumenta about naval gun- 
пегу are to be understood. Не has proved, that, іп 
а naval action, only а very small percentage of the 
total number of rounds fired hit the target; but 
does he prove that any other offensive weapon that 
could be used at sea would give more accurate 
results ? Не does not, and in our opinion he cannot, 
because the thing is unprovable. Тһе alternatives 
to attack by artillery fire are attacks from submerged 
torpedo tubes, attacks from torpedo carrying aero- 
planes and attacks by bombers. Тһе problem of 
making a torpedo or а bomb hit its mark is like the 
gunnery problem, one of experiment: no purely 
mathematical solution is possible. But it differs 
from the gunnery problem in that the variable data 
of each successive experiment are even more 
numerous. Ава consequence, every attempt to find 
the torpedo or the bomb target is an experiment that 
stands by itself. Its success or failure cannot be 
used to ensure greater precision in the experiment 
that follows. Мг. Spanner's argument is reducible 
to the contention that naval gunnery is not an 
exact ecience, but that every alternative to it is 
even less so. 

None the less, Mr. Spanner's long analysis of the 
dangers to which a fleet of surface ships is exposed, 
its susceptibility to damage, the uncertainty of its 
weapons, does provoke a thoughtful reader to reflect 
seriously upon certain problems of naval warfare. 
The proper conclusion to be drawn from the data 
collected by Mr. Spanner seems to be that a fleet of 
surface battleships is becoming more and more 
unsuited for protracted operations in narrow land- 
locked seas. Surface fleets operating in such waters 
as the Mediterranean, or even the Channel, would 
be particularly subject to every form of minor attack 
that could be directed against them. The wastage in 
such fleets would be heavy ; the minor attacks caus- 
ing the wastage would be continuous. This means 
that certain minor naval powers have more power- 
ful and effective weapons of defence against naval 
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attack than they had a hundred years ago. But 
this conclusion has little or no bearing upon prob- 
lems of oceanic warfare, and upon the very difficult 
quest ion of giving naval protection to trans- oceanic 
trade. Unless we commit Sancho Panza's error of 
looking for this year's birds in last year's nests, 
it is with this form of naval problem that we аге 
likely to be concerned in the future. 

Mr. Spanner's chapters about the vulnerability 
and defencelessness of our great commercial harbours 
are, to say the least, impressive. 1% is impossible 
to doubt that our machinery for distributing supplies 
could be injured by intensive air attack. Any 
injury to that machinery is extremely serious: 
the effects of port congestion during the war are а 
standing and impressive testimony to the dangers— 
military and civil—attendant upon а dislocation 
of our economic machinery. But whilst he very 
properly draws attention to the vulnerability of 
our commercial harbours, Mr. Spanner overestimates 
the amount of damage that could be done to them 
by intensive attack from the air. This can only 
be estimated by making a careful survey of the 
results obtained from aerial bombing of similar 
targets. When it was clear that Admiral Bacon’s 
monitors could not seriously damage the submarine 
bases at Zeebrugge and Ostend, they were subjected 
to repeated bombing attacks. We can now estimate 
the damage done by these attacks from articles in 
the Marine Rundschau written by officers in the 
Marine Corps. Although these attacks continued at 
regular intervals for nearly а year, practically no 
damage was done to the vital machinery of the 
dockyards; the pumps, dock gates, sluices, were 
never so badly hit as to be out of action for а whole 
24 hours. If Mr. Spanner could collect the statistical 
data of these bombing raids, he would find that the 
chances of hitting а selected target from а bomber 
are very small. То this he will probably reply, 
that so long as а bomb falls on land 1% does some 
damage, and that an indiscriminate aerial bombard- 
ment of the quays and docks of London and Liver- 
pool would certainly cause losses sufficient to create 
industrial and economic dislocation. This is an 
arguable point. It may be necessary, at some 
future date, to erect bomb-proof covers over certain 
quays and wharves ; and it may, also, be necessary 
to keep larger mobile air defence forces than we at 
present possess near our great ports of entry ; 
mobile defence forces of this kind would compel 
attacking forces to bomb by night, and night 
bombing is a very inaccurate form of offence. These 
measures are not, however, the revolution in our 
defence policy which Mr. Spanner would like to see. 

In conclusion, Mr. Spanner urges that naval 
and military experts should be compelled to explain 
their professional opinions to civilian critics, 
representative of the unarmed population that the 
professional soldier and sailor will have to protect. 
We are glad to be able to end this long criticism 
with a hearty endorsement. Experts have every- 
thing to gain, nothing to lose, by free and open 
discussion of all those matters upon which “the 
safety of the nation chiefly depends." 


Electro- Farming. Ву В. BORLASE MATTHEWS, WBR. Ex. 
London: Ernest Benn, Limited. [Price 255. net.] 
AGRICULTURE 18 still one of the greatest of British 
industries and, like other great British industries, 
is suffering from depression at the present time, as 
well as from а multiplicity of suggestions for its 
re-establishment on а paying basis. Тһе difficulty 
is, however, tbat these proposals either emanate 
from farmers who have little knowledge of the 
intricacies of finance, or from politicians and other 
self-appointed experts, who have still less know- 
ledge of farming. Mr. Borlase Matthews suffers 
under neither of these grave disadvantages. Ніз 
solution of the problem of agricultural depression is 
the mechanisation "' of the farm by the greater use 
of electrically-driven equipment, and his arguments 
deserve attention, since he began by being an 
electrical engineer and continued by becoming an 
“ electro-farmer." For some years he has worked 
а 600-асте farm, on which electricitv is used in 
about 67 ditferent wavs for the production of high- 
grade milk, pork and eggs. This farm is operated 
on a strictly commercial basis, which includes the 
keeping of proper audited accounts and detailed 
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coetings. The results of his experiences, together 
with information about what is being done on similar 
lines in other European countries, are set out in this 
book and make interesting reading. One difficulty 
is, however, that few comparative data on the 
other side are available. 'The average farmer does 
not know what it costs him to perform a particular 
operation on his land, and is only vaguely aware 
of the results of a year's working. When Mr. 
Matthews tells him that to plough electrically will 
cost him so much, it leaves him cold, unless he 
has been sufficiently enterprising to have discovered 
what it now costs him to employ other methods. 
Another disadvantage is, of course, that the use of 
electricity on the farm depends оп а supply being 
available from either а public or а private source. 
To obtain electricity in the latter way means 
increased capital expenditure, while a public supply 
is not yet by any means universally to be had. 

Mr. Borlase Matthews’ book is therefore a little 
divorced from reality, in spite of the fact that the 
use of electricity on farms has recently largely 
increased. It is, however, а, useful production, for 
it prepares the ground for future development by 
letting us know both what has been done and what in 
the near future it may be possible to do. After an 
introductory chapter, the author deals with farming 
as а load. This is of course addressed to supply 
engineers to encourage them to give greater facilities 
than they are always inclined to do at present. 
Then follow chapters on private generating plants, 
motor drives, systems of overhead transmission, 
electro-farming in other countries, rural industries, 
wiring, ploughing, harvesting, handling crops, 
electro-silage, electro-culture, irrigation, and the 
application of electricity to poultry-, dairy-, bee- 
farming and the homestead. These are all written 
with а distinctly practical bias, and figures of cost 
are freely given. Тһе reader who is familiar with 
the subject will not find in them a great deal that 
is novel, but they should attract & new public to 
study а very important question, especially as here is 
collected between two covers a great deal of informa- 
tion that has hitherto been scattered. "The book is 
not, perhaps, one which should be handed to the 
farmer direct, but it will form а useful basis on 
which to build educational talks, both public and 
private. It is clearly written and freely illustrated. 

The complaint is often made that technical books 
are lacking both in index and bibliography. Mr. 
Matthews’ book has a fair index, and no less than 
57 of its 357 pages are occupied by bibliography. 
The seeker after further knowledge will not there- 
fore be left in ignorance of the directions in which 
to pursue his searches. Unfortunately, this biblio- 
graphy has not been very accurately compiled. 
Passing over such venial and usual misprints аз 
Thompson for Thomson (Kelvin) we find the 
names of foreign journals are often misspelt, e.g., 
Mitterbungen for Mitteilungen, while there is some 
uncertainty in the compiler's mind as to whether 
German substantives should be spelt with & capital 
or smallletter. C. Н. Merz appears as Н. C. Merz. 
These are, perhaps, small matters, but in biblio- 
graphy accuracy is almost everything. 


Valuation, Depreciation and the Rate- Base. Ву САНІ. 
Емлго GRuUNSKY, Eng. D. Second Edition. Revised 
and Extended. London : Chapman and Hall, Limited. 
[Price 258. net.] 

VALUES have been so changed as a result of the war 

and the question of making any business pay, in 

consequence thereof, is such a difficult, though vital 
matter, that any book, in which is satisfactorily 
treated any one of the elements of cost, is to be 
weleomed. Carl Grunsky, in his book entitled 
Valuation, Depreciation and the Rate-Base " 
presents & book of this type, and while he writes 
of United States practice and his references to law 
are to United States law, his dealing with the prin- 
ciples involved is really good, and will prove helpful 
upon & subject, the importance of which, perhaps, 
is not too well appreciated. Where both valuation 
апа depreciation are concerned, the policy followed 
is often an arbitrary one, decided without reference 
to facts, resulting in inventories which may be far 
removed from correct values and in depreciation 
allowances which are deceptive in the extreme. 
Mr. Grunsky gives more attention to public works 


than to industrial concerns, but many principles 
are common to both, and the treatment given is 
the analytical work of a well-informed mind. 

The line taken is that "the owner of a public 
utility should be allowed :—(A) To obtain, sooner 
or later, & reasonable return on his investment. 
(B) To recover at some time the capital invested 
for the public good. (С) to reap а suitable reward 
for establishing and managing the enterprise." 

Dealing with private industrial establishments, 
the line taken is that “ depreciation enters into the 
cost of production and must be covered in the sale 
price if there is to be any profit." The author points 
out that it is possible to obtain “А” and entirely 
forego “В,” and cites the cutting of the Panama 
Canal in illustration. Не says that if interest only 
is covered by the toll charges, then the nation will 
stand in the position of having made a loan to the 
commercial interests of the world of 375,000,000 dols. 
for the construction of the canal. 


Under the heading of unprofitable expenditure 
and early losses, it is suggested that while early 
unprofitable expenditures do not add to the value of 
the business, they can represent one of its hazards, 
and, to that extent. represent legitimate expendi- 
ture and should be taken into account when rates 
are being fixed. These are sound points, and 
deserve to be kept in sight. Under the heading of 
depreciation, it is rightfully stated that deprecia- 
tion is not merely a question of wear and tear, but 
also of obsolescence caused by improvements in 
other directions. Anexamination of some machines 
now in use in some workshops would go to suggest 
that the question of depreciation is either neglected 
or that, if suitably provided against, the money 80 
allowed is used for other purposes. 


The book is divided into seventeen chapters, the 
first two of which are of an explanatory character, 
general notes and definitions of the terms used 
being the subjects. These form quite а good 
introduction to the general subject-matter of the 
book, the various definitions made putting the 
reader at once in touch with the author's own line 
of thought. This is followed by another chapter 
оп“ Essentials of value," in which is considered the 
question of supply and demand ; cost of physical 
elements in relation to value ; the relation of present 
worth to cost of replacement and ''going value." 
A number of detailed and other costs of public 
works are given, of waterworks, sewerage works and 
railroads. Next, “ Elements which reduce Value 4 
аге discussed, and this is followed by а chapter оп 
the effect of the non-agreement of actual with 
probable life upon the determination of the depre- 
ciation or replacement requirements. In this 
chapter, while it is admitted that all depreciation 
estimates as such can be but approximations, the 
value of recorded and tabulated experience is 
emphasised and а number of tables and diagrams 
are given to illustrate this. The problem is put 
in а nutshell, where it is stated that “the present 
value of an article is not how old it is 
and how much did it cost ? but how much longer 
will it serve and what will it cost to replace it ? ” 

Under “elements deserving special consideration 
when rates are to be fixed” the references to 
“ ођвојезсепсе " and hazard, management, and 
the unearned increment," are of more than ordinarv 
interest. In Chapter viii, the term “ rate-base ” 
is used. This term, it is gathered, was introduced 
by the author and, according to his remarks in the 
preface, is being accepted in America as representing 
the basis on which the fixing of rates should be con- 
sidered. 1% is held, and one would think rightly, 
that rates—fares, charges for service, &c.—should 
be based not on the material value of the property 
only, but. in addition, “some or all of the cost of 
establishing and developing the business." It would 
appear that the items to be included in the rate- 
base would be almost analogous to the British 
conception of value plus good-will. 

А supplementary chapter contains tables of 
various kinds. Some of these are of interest, perhaps 
rather than of value, to British readers. Among 
the more useful are Tables showing the probable 
useful life of various articles ; expectancy and 
remaining value of any article whose replacement 
cost is 100 dols. Тһе book is well indexed, and 
ің well printed with easily-read type. 


Electric Winders. 1 | 
and Operation of Winding Engines and Mine Hoists. 


To the colliery engineer we are afraid this book may 
prove a little disappointing, 
strictly to the subject of its title, and deals only 
with the electric winder ; 
shaft equipment, cages, 
moreover, informs us in 
“ wishes to make it clear that 
of attempting to write a treatise on the 
electric winders and 
The whole question in his opinion, is too complicated 
to be dealt with by any one person. 
himself, therefore, to an examination of the problem 
of winding" from a theoretical point of view, 
while, from a cursory examination the book would 
give the appearance of being highly mathematical, 
which perhaps 
cipals are concerned, yet for the student there are 
many interesting, and fully worked-out, examples of 
actual winders, which show the practical application 
of these principals. 
in the design of electric winders, the book will prove 
of great value, and to the student the graphical 
treatment of the subject is really fascinating. 


shafts, as these are—as 18 
vertical, but more often inclined, and the problem 
is therefore much more complicated than that of 
the ordinary vertical shaft of a coal mine, but several 
examples will 
of electric winders in British coal mines. Mr. 
Broughton is to be congratulated on the production 
of a work which must have involved an immense 
amount of labour. It comprises а remarkable 
amount of useful information and tables, which will 
be of great value to 
and to the colliery engineer, who may have to 
decide upon the selection of some particular winder 
to suit both the electrical supply and the conditions 
of the load. It is а work which undoubtedly 
has been wanted for some time past, and will make a 
welcome addition to the engineer's library. 


industry is obtained by processes involving the 
evaporation of liquid air. The separation of the 
two gases present depends upon the fact that 
nitrogen boils аб — 194 deg. C., and oxygen at 
— 182 deg. C. The gaseous oxygen obtained is 
collected in a gasometer and is, for transport 
purposes, compressed in cylinders at a pressure of 
150 atmospheres. From an economic standpoint, 
this method of dealing with oxygen has disadvan- 
tages. In the first place, И embodies a second 
compression of the gas; and, secondly, the subse- 
quent release of the pressure causes a lowering of 
the temperature of the issuing oxygen. The 
greatest disadvantage of all, however, is that the 
cylinders, required for the transport of the gas, 
are approximately eight times the weight of the 
oxygen they contain. The first cost of these 
containers, added to transport tariffs, handling 
charges, and costs of carriage as empties, all combine 
to swell the price of oxygen to the consumer. 
risk of the cylinders bursting is an additional dis- 
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as it confines itself 
nothing is said about 
skips, вс. The author, 
his introduction, that he 
he has no intention 
design of 
electric winder equipment." 


He confines 


and 


is true so far as fundamental prin- 


To those engaged or interested 


It deals mainly with winding from metal mining 
well known—sometimes 


be found described апа discussed 


the designer of electric winders 


THE UTILISATION OF LIQUID 
OXYGEN IN RAILWAY WORKSHOPS. 


By J. OUDET. 
THE major portion of the oxygen consumed in 


The 


advantage, and it is worthy of note that of late 
years such accidents have not been unknown. 
Taking all these matters into consideration, it 
was natural that firms consuming large quantities 
of the gas should endeavour to make use of the 
liquid oxygen, produced in their own works, by 
controlling evaporation and expansion conditions 
in such a manner as to obtain the gas directly 
at the most satisfactory pressure for the particular 
operations in hand. This has, in fact, been accom- 
plished by the Etablissements de Wendel. at 
Hayange. This firm consumes quantities of liquid 
oxygen in the manufacture of safety explosives 
and conceived the idea of utilising this directly for 


the production of oxygen gas for their welding and 
It was upon information 


metal-cutting operations. 


supplied by Mr. 
Hayange Works, 
advantages of which are described below, was 
installed at the Montigny-les-Metz workshops of 
the Chemins de Fer d'Alsace et de Lorraine. 


of about 4 kgm. 
per square inch), 
stored in а tank measuring 8 cub. m. (282-5 cub. ft.), 
from which it is distributed throughout the workshop 
by means of iron piping. Fig. 1 
cally the plant in question, and Fig. 
view of а portion 
A, A are double-walled receptacles, the capacity 
of each of which is about 35 litres 
are furnished with openings at the top, 
which the liquid oxygen is introduced. These 
openings are normally closed by 
down stirrup valves. 
heated by the electric resistance apparatus shown 
in Fig. 1, апа set in motion by 
circulates between the two walls, and 
purpose of activating and regulating the evapora- 
tion of the liquid oxygen. 
controlled by means of & rheostat. Each receptacle 
is furnished with a non-return valve (B), which allows 
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Weber, general manager of the 
that the plant, the principles and 


Тһе liquid oxygen 18 evaporated, under a preseure 
per square centimetre (56-9 lb. 
in special receptacles. Тһе gas 18 


ghows diagrammati- 
2 is & general 
of the installation. In Fig. l, 


(8 gallons). These 
through 


means of screw- 
current of warm air 


А 


а small fan (D), 
serves the 


Тһе electric current 18 


the vessel to be filled without appreciableloss. А 
reducing valve, not shown in the figure, is placed 
at the outlet of the gaseous-oxygen tank (C) and 
maintains the pressure of oxygen in the distributing 
pipe constant. 
is accompanied by а considerable reduction in 
temperature, the pipes uniting the 
receptacles and the gaseous-oxygen reservoir become 
coated with & layer of hoar-frost. 
however, melts a8 soon a8 the receptacle is empty. 
i.e., immediately the evaporation of liquid oxygen 


As the evaporation of the oxygen 
evaporation 


This layer, 


eases. This constitutes, іп fact, 8 warning that 


the evaporation vessel needs replenishing. 


Distribution Arrangements.—The oxygen is dis- 


tributed throughout the workshop by means 0! 
iron pipes, the internal 
(0-71 in.). 
demands the greatest care, otherwise leakage may 
occur. 
screw-ended pipes, joined together by means of 
unions, which, incidentally, 
of carrying out the work, it is necessary to run 
a little solder into each end of 
less to say, all valves should also be connected 
up with the greatest care. 
Jenkins valves have been adopted and have given 
every satisfaction. 
the Draeger type, 
would give equally good results, provided they were 
furnished with a greater number of turns for open- 
ing and closing. Leakage losses in а properl y- 
constituted piping system, 
and distributing oxygen under а 
per sq. ст. (56-9 lb. per square inch) 
normally exceed 3 cub. m. (106 cub. ft.) in 10 
hours. 


diameter of which is 18 mm. 
The fitting up of this piping system 


If the piping is built up from lengths of 
is a convenient method 
the unions. Need- 
In the plant at Montigny, 


On the other hand, valves of 
as used on oxygen cylinders. 


comprising 32 valves 
pressure of 4 kg. 
should not 


Transport of Liquid Oxygen.—In spite of the fact 


that the evaporation of liquid oxygen at ordinary 
temperatures and under atmospheric pressures 15 
relatively low, namely, about 
hour, lengthy transport delays would entail heavy 
losses. Consequently, when there 
oxygen producing plant in the immediate neigh: 
bourhood of the works in which it is consumed, 
arrangements must be made whereby the liquid 
gas is despatched by passenger train. 
tacle for liquid oxygen is shown in elevation Ш 
Fig. 3, and in plan in Fig. 4; it consists 
double-walled vessel enclosed in а met 


0-57 рег cent.. 


is no liquid- 


А recep: 


of a bras 
al bin 


provided with a perforated lid. These receptacles 
contain 25 kg. (55 Ib.) of liquid oxygen, and the 
tare of the vessel is 36 kg. (79 lb.). They ar 
accepted without restriction for transit by fast 
goods or passenger trains. The increased cost of 
carriage, due to the passenger-train rates, is ea 
pensated by the reduced tare of the receptacles. 
which works out at 1-45 times the weight of liquid 
oxygen carried, as compared with eight times, Ш 
the case of compressed gaseous oxygen. 
Economies Effected.—At the present time the 
cost of compressed gaseous oxygen is 4.25 f. per 
cub. m. (about 0-24d. per cub. ft.). The price of 
the gas obtained by evaporation from liquid oxygen. 
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which cos 


works out at 2:36 f. per cub. m. (0.144. рег cub. 
This latter figure represents, therefore, а 


ft.). 


ts 1:65 f. per kg. (about 1:64. per Ib.). from 5 to 6 hours’ duration should offer no great 
difficulty. Firms producing liquid air will easily 
be able to initiate a method of distribution by 
saving of 44-5 per cent. If, however, evaporation | tank wagons, similar to those vehicles used in the 
losses and the cost of heating current be taken into 


transport of liquid fuels. 
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account, the economy figure is reduced to 40 per 
cent. When the large quantities of oxygen con- 
sumed in railway workshops are taken into account, 
the importance of such a saving will be appreciated ; 
moreover, it will wipe out in a few months the costs 
incurred for new plant. An additional advantage 
is that hand-operated pressure-regulating valves 
which often function irregularly, are not used ; the 
regulation of the oxygen is effected by means of the 
blow-pipe valve. Again, the oxygen in the re- 
servoir and in the pipes is warmed up gradually, 
and arrives at the blow pipes at a temperature 
little below that of the workshop. 

The method of utilising liquid oxygen, described 
above, will prove chiefly useful to those plants 
needing regular daily supplies of the gas. The 
organisation of the transport of liquid oxygen over 
distances corresponding to railway journeys of 


use of compressed oxygen will always be indis- 
pensable wherever consumption is very irregular. 
This is the case with many small workshops. It 
will also be prudent for large establishments to 
have a reserve supply of compressed gas, sufficient 
for one or two days' working, in case of delays in 
the arrivals of liquid oxygen. 


BniTISH INDUSTRIES Farr, 1929.— The preliminary pro- 
spects of next year's British Industries Fair, at Birming- 
ham, has now been issued. This, the tenth fair, will be 
held from February 18 to March 1, 1929, in the per- 
manent апа considerably enlarged building at Castle 
Bromwich which, with a total floor area of 400,000 sq. 
ft., under one continuous roof, forms the 
exhibition hall in the country. Тһе prospectus, which 
comprises detailed general regulations for exhibitors and 
a form of application for space, may be obtained from 
the general manager, The British Industries Fair, 
Chamber of Commerce, Birmingham. 


On the other hand, the 


AMERICAN INSTITUTE OF MINING 
AND METALLURGICAL ENGINEERS. 


AT а meeting of the American Institute of Mining 
and Metallurgical Engineers held in New York last 
February, a large number of papers were considered on 
a variety of subjects. We give below in the form of 
abstracts a selected number of these, in some cases for 
the sake of convenience, grouping them together. 


AIRCRAFT STEELS. 


In a paper entitled“ Steel for Aircraft Construction," 
Mr. E. A. Richardson stated that the most promising 
steels in the particular sphere under consideration 
were the molybdenum alloys. These gave excellent 
strength figures, coupled with an unusual degree of 
ductility. Certain of the alloys had shown desirable 
welding characteristics. It might generally be expec- 
ted that, in time to come, greater use would be made 
of these alloys, particularly when mass production 
developed. "Their most desirable characteristic, from 
the designer's standpoint, might well be their high 
endurance limits under vibratory stresses. Тһе only 
other outstanding materials of promise were the 
stainless alloys, both iron and steel. Resistance to 
corrosion was the great demand of the aircraft industry. 
Duralumin, in spite of its strength, weight and stiffness, 
did not resist corrosion satisfactorily. Тһе Navy was 
particularly етрһабіс on that point. Тһе anodic 
treatment, indeed, had recently come into use, but it 
had to be followed up by painting to ensure permanency. 
There was a distinct probability that beryllium might 
become a raw material of commerce. If the reports 
of its properties were even partly true, it would be a 
formidable competitor of steel, and might displace 
Duralumin altogether. It was considerably stronger 
than mild steel, did not corrode in air, was only about 
half as heavy as aluminium, and had a modulus of 
elasticity nearly one-third greater than that of steel. 


RAILWAY STEELS. 


An interesting subject, namely, ‘‘ Types of Steel 
Used by Railroads, Past and Present,’’ was covered 
in a contribution brought forward by Mr. R. Job. 
The author stated that the early steel rails though 
small in section as compared with present practice, 
were fine-grained, tough, and were frequently of excel- 
lent quality; they stood up well under the then 
existing conditions of traffic. These old rails which 
weighed from 50 lb. to 60 lb. per yard only, had 
frequently given efficient service for 35 years and more. 
Fifty years ago rails were made of comparatively 
mild steel, 1.е., they contained from 0:25 to 0:35 
рег cent. carbon. At the present time, owing to the 
increased weight of rolling stock and to the intensity 
of traffic, the percentage of carbon in rails might be 
as high as 0:90. СопвідегаМе quantities of special 
alloy steels, such as nickel, chromium, vanadium and 
molybdenum steels had been used for axles, crank 
pins and side rods. Іп the case of all these forgings 
the special heat treatment, essential with such alloys, 
had 2 — applied. The same condition was true of 
various important castings, particularly locomotive 
frames. Аз a result, elastic limit and resistance to 
shock had decidedly increased with consequent im- 
provement in service. 

In order to keep pace with increased boiler pressures, 
rolled nickel-steel plates, having an elastic limit of 
about 20 tons per square inch had been introduced 
on the Canadian Pacific and other railways. A still 
later development was the use, by the Canadian 
National Railways, of a special steel for the boiler 
shells of their most recently-designed locomotives. 
The material was termed silicon steel, but this was 
a misnomer, for it was merely а high-grade steel, 
with somewhat higher carbon and manganese than 
usual, and with а minimum of 0:18 per cent. of silicon. 
The physical properties of this steel were excellent for 
the purpose. Its elastic limit, tensile strength, and 
ductility were practically identical with those of 
more expensive materials containing nickel, chromium 
and vanadium. Its relatively high elastic limit 
permitted the use of a thinner plate, with a consider- 
able decrease in weight, at the same time allowing an 
increase in boiler pressure. Under present conditions 
of traffic, the serviceability and integrity of steel 
tyres were of the utmost importance. In the United 
States the specifications of the Amcrican Railway 
Association and of the American Society for Testing 
Materials were the usual standard; these called for 
tensile strengths ranging from 47 to 56 tons per 
square inch, with elastic limits about one-half of these 
amounts. The standard practice of the Canadian 
railways, for a good many years past, had been, 
however, to use heat-treated tyres, having an elastic 


largest | limit of about 40 tons per square inch. Such tyres 


gave greatly increased mileages, as compared with 
the A.R.A. and A.S.T.M. type, and were far more 


serviceable. 
For many years, comparatively few changes were 
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made in the composition of spring steel. The American 
practice called for steel containing about 1 per cent. 
of carbon and less than 0:50 per cent. of manganese. 
In England a lower proportion of carbon, with higher 
manganese content, about 0-80 рег cent. of each, was 
preferred. Equally good general results had been 
obtained, provided that correct heat treatment had 
been given. In comparatively recent years alloy steels 
had been largely used in the manufacture of springs. 
Great improvement had resulted, partly owing to the 
properties conveyed by the alloys present, but also on 
account of the uniformity secured as а consequence of 
paying careful attention to the heat treatment of the 
Springs. | 

In a second paper on railway steels, entitled The 
Manufacture of Some Foreign Rails," Mr. C. W. Gennet 
stated that the bottom-casting of ingots, as carried 
out at the Rheinhausen works, Germany, of Messrs. 
Fried. Krupp, appeared to be responsible for the pro- 
duction of rails free from segregation and piping. 
Another interesting feature of Krupp practice was that 
the rails were straightened by being passed through 
& roller straightening machine, the common type of 
gag-press being used only as a last resort for rails that 
the machine could not straighten. This process was 
likely to be much less detrimental to rails than was the 
series of from 5 to 15 blows that the average rail 
received in a gag press, and was also likely to result in 
а ые &ccurate line and surface for the finished 
rail. 


WIDE Strip Mus. 

A paper dealing with Backed-up Mills for Continu- 

ous Rolling,” was presented by Mr. L. Jones, who 
stated that, during 1922, Messrs. The International 
Nickel Company, had desired to produce nickel and 
Monel metal sheets by cold rolling. The reduction 
in thickness amounted to about 35 per cent., and the 
fina] sheets were up to 36 in. in width. They possessed 
at their Huntington plant, the regular two-high, 26-in. 
diameter, cold-rolling mills for sheets. То effect а 
reduction of 35 per cent. necessitated from 50 to 80 
passes, the rolls, meanwhile, being forced together to 
the utmost extent. The expense of the large number of 
passes was prohibitive and the author had. designed 
and built for the company the first large backed-up 
mill (i. e., а mill utilising the backing- or supporting-roll 
principle) to be used for this particular purpose. The 
success of this mill had been remarkable; it decreased 
the number of passes from 60 to 5. Strip manufacturers 
had immediately seen the possibilities involved and 
had proceeded to design and construct mills of this 
type for wide strip. Nevertheless the principle of the 
backed-up mill was not new. In the cold-rolling in- 
dustry the six-roll or cluster type of mill was the arrange- 
ment favoured, while in the hot-rolling strip industry, 
the four-roll type was the more popular. 
_ The advantage of the cluster type of mill lay solely 
in the method of supporting the working rolls. The 
cluster mill had two supporting rolls for each working 
roll. Hence no bearings were required on the working 
rolls. Оп the other hand the four-roll mills had only 
one supporting roll for each working roll; hence all 
side and end-thrust must be taken by bearings, so as 
to maintain the rolls in alignment. Backed-up mills, 
although playing an important part in the rolling 
industry, would not supersedo the two-high type 
entirely. Their logical field was the wide-strip, sheet 
and plate industry, and in this sphere they would accom- 
plish much. There were a few other departments in 
which they could be employed to advantage, and their 
use would gradually spread. 


BLAST-FURNACE CONSTRUCTION. 


In а contribution, entitled “~ Improvements іп 
Blast-Furnace Construction," Mr. J. P. Dovel stated 
that, some years previously, а series of early inwall 
failures on a group of blast-furnaces, which he was 
operating, had brought him face to face with the 
fact that no brick was good enough to meet the require- 
ments of present-day furnace operations. He had 
come to the conclusion that he could not continue to 
reline these furnaces, when the idea of rebuilding the 
lining while in operation had occurred to him. This 
had been accomplished by the insertion of a series of 
rows of bronze cooling-plates from the outside, at- 
tached to and supported by the shell. This had 
promptly agglomerated the material about the plates 
and had rebuilt the iinings to the desired dimensions, 
as he believed, permanently. Тһе first plates had been 
put in service in 1922, in a furnace that was guffering 
һош inwall failure at the time; they had proved 
permanent over this period and were still in good con- 
dition. Turning his attention to the top section of the 
furnace, he had discarded the brick in that section and 
had substituted а heavy cast-steel jacket lined with 
cast-iron blocks. This withstood wear and maintained 
a permanent stock-line. Nearly all blast-furnaces, as 
at present constructed, could be converted in this 


manner, resulting in increased areas in the upper 
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section of the furnace, which constituted А distinct 
advantage. 
Grain GROWTH BY DIFFUSION. 


In the course of his paper, “ Grain Growth in Metals 
Caused by Diffusion,” Mr. F. C. Kelley stated that it 
seemed to be a general law, whenever two metals were 
brought into intimate contact at a temperature at 
which diffusion took place, that a comparatively rapid, 
or abnormal, grain growth resulted. The grains were 
nearly always oriented with their long axes parallel 
to the direction of diffusion. The structure produced 
by the diffusion of chromium into iron, for instance, 
was typically radial or columnar. Many other metals 
diffused into iron in the same way. A paper recently 
published by G. Grube,* in Germany, stated that it 
could be assumed that metals which crystallised in 
the cubic system would generally diffuse into iron. 
Diffusion took place by an exchange of atoms between 
the diffusing metals. The author (Mr. Kelley) thought 
that the introduction of a new term, namely, “ force 
of diffusion,” was justified. The passage of a group 
of atoms through a metal lattice appeared to exert 8 
powerful influence on the lattice, sufficient to produce 
re-orientation; to this force the name force of 
diffusion " had been given. | 


CoNTAMINATION ОЕ METAL SCRAP. 


Mr. C. О. Thieme stated, in а paper entitled 
“Тһе Contamination of Metal Scrap: Its Effect оп 
the Value, and Suggested Means of Control," that 
the increase in the number of elements entering into 
non-ferrous alloy manufacture had increased the con- 
tamination in secondary metals, as received by the 
smelter. It was necessary, however, for the latter to be 
able to utilise scrap materials of all kinds, for, sooner 
or later, most manufactured metal parts and the waste 
products formed during the process of manufacture, 
found their way to the smelter. Іп addition, the 
smelter, in contracting for salvaged material from 
the producer, received some undesirable and unusual 
materials. The value of secondary metals and the 
importance of their recovery had increased in recent 


years, and it was no longer sufficient to recover the. 


base metal only, such as copper from copper-bearing 
material, but it was essential that other elements 
present be recovered and converted into useful form. 
In attempting to eliminate contamination as much as 
possible, the smelter had, through co-operation with 
the producer of scrap metals, effected much improve- 
ment. Suggestions made and followed had resulted 
in great savings to the seller of the scrap. Clean 
waste metal meant small loss and low cost of refining, 
naturally increasing the value of the metal scrap. 
Many industrial organisations maintained а salvage 
department, employing trained men аб the head, 
whose duties were not only to maintain the segre- 
gation of scrap materials in the storage room, and 
to make pepe classification, but to devise ways and 
means of keeping the metal scrap in the least 
contaminated condition as it was produced in the 
manufacturing departments. 


GASES IN PURE Івом. 


“ Application of a High-Vacuum Induction Furnace 
to the Study of Gases in Metals," was the title of а 
paper presented by Messrs. P. H. Brace and N. A. 
Ziegler. The authors stated that the study of the 
relations between gases and metals was one of 
perennial interest to all who were connected’ with the 
production of high-grade metallurgical products. The 
present research had ђесп undertaken with the object 
of gaining a more detailed knowledge of the reactions 
between gases and molten metals, particularly iron, 
under definitely-controlled conditions. They had 
attempted to reduce their margin of error by dealing 
with relatively large quantities of metal, namely, 
from 4 Ib. to 13 lb., and keeping the ratio of refractories 
to metal as small as practicable. Тһе furnace utilised 
might be described as а high-frequency induction 
furnace of the bell-jar type. They had introduced 
certain refinements of detail which made it possible 
to reach pressures as low as 0:0002 mm. of mercury 
with 13 lb. of molten iron in the furnace, at a 
temperature above 1,600 deg. C. This had been 
accomplished by «constructing the furnace entirely 
of metal and glass, providing vacuum connections 
of large bore (1 in.), and placing the high-vacuum 
mercury condensation pumps as close as possible 
to the furnace. Power was supplied to the furnace 
at approximately 10,000 cycles per second from а 
motor-generator set driven by а  direct.current 
motor. 

The question of refractories had, at first, proved a 
problem, but the matter was now reasonably well in 
hand. Two types of crucibles and covers were now being 
used. The first was made from the purest obtainable 
zirconium silicate bonded with approximately 10 per 
a MILLE ĩͤ даналы RN 
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cent. of refractory clay and fired at approximately 
1,500 deg. C. Тһе second type of crucible was com- 
posed of a high percentage of pure fused alumina 
bonded with aluminium silicate. These crucibles 
withstood temperatures well above the melting point of 
iron without appreciable softening and were also very 
satisfactory as regards the quantity of gas they released 
on heating. Further precautions against the evolution 
of stray gases during the operation of the furnace 
consisted in keeping all the refractory parts in an 
electrically-heated muffle furnace at а temperature of 
approximately 1,000 deg. C. for several hours prior;to 
use, and assembling them in the furnace while still 
hot. 

The interior of the bell-jar was carefully cleaned after 
each run to remove the black deposits of vaporised 
metal which condensed during the operation of the 
furnace. The charge was then placed in the crucible 
and the bell-jar put into place. When a satisfactory 
vacuum had been obtained heating was commenced at 
a rate dependent on the circumstances and the behaviour 
of the charge. Gas was evolved from the charge as 
soon as heating commenced, and the pressure under 
the bell-jar rose in consequence. An elaborate apparatus 
for the analysis of the gas evolved had been devised. 
A charge consisting of 1,200 gm. of cleaned electro- 
lytic iron, containing 0-032 per cent. of carbon, gave, 
on melting, 398-7 cub. cm. of gas. The percentage 
composition, by volume, of this gas, was as follows : 
H. O, 2-7; CO,, 16-8; CO, 72:2; 0, 1:3; Hy, 7.0; 
N,, nil. The results of a similar run on Armco iron, 
of good average quality, gave the following: Volume 
of gas evolved, 503 cub. cm.; percentage composition 
by volume, H, O, nil; CO, 14:4; СО, 77-1; 0,, 
0.6; H, 2:1; N,, 5-8. It would be seen, from в 
comparison of the two analyses, that there were some 
striking differences in the nature of the gases evolved. 
The electrolytic iron gave & certain amount of water, 
while none was recovered from the Агшсо iron. This 
was in line with the fact that electrolytically-deposited 
metals often contained inclusions of electrolyte. On 
the other hand, appreciable quantities of nitrogen were 
obtained from the Armco iron sample and none from 
the electrolytic iron. 

Another fact of considerable interest had been noted, 
namely, that for both electrolytic and Armco iron, the 
weights of carbon and oxygen, eliminated as gas during 
vacuum degasification, bore an approximately constant 
ratio to one another and to the total quantity of gas 
eliminated. This condition had been observed with a 
number of heats and for widely different initial con- 
ditions. Taking six typical cases, the ratio C/O, varied 
between 0-60 and 0-67 only. These results were quite 
surprising when it was remembered that both the total 
quantity and the relative amounts of the components 
of the gas mixtures differed widely. 


GEOPHYSICAL METHODS ОР LocariNG MINERALS. 


A number of papers dealing with the above subject 
were presented at the meeting, and of these, six were 
mainly concerned with applications of the Eötvos 
torsion balance, but those papers in which the mathe- 
matical theory of this instrument was discussed would be 
quite unintelligible to anyone approaching the subject 
for the first time. In some cases, in fact, the variables 
were not even defined. In а paper entitled “ The 
Eótvós Torsion Balance Method of Mapping Geological 
Structure," Mr. D. C. Barton defined a “ vertical" 
as the path which would be taken by а body falling 
freely to the earth's surface under no force save the 
gravitational attraction. This path was very nearly, 
but not quite, perpendicular to the earth's surface, and 
near this surface it was nearly, but not quite, a straight 
line. These anomalies were due in part to the form of the 
earth, in part to surface irregularities and in part to the 
lack of homogeneity in the sub-surface material. The 
Eötvös balance provided a method for measuring these 
irregularities in the gravitational attraction, and its 
indications were affected by masses of ore, and by 
the neighbourhood of faults. The difference in the 
horizontal variation of gravity per centimetre run was 
known as the gravity gradient and was measured in 
Eötvös units. This had been given the symbol E 
and was equal to 1 x 10% dyne (per gramme) рег 
centimetre. One unit, therefore, corresponded to ап 
increase of about 10-1 in the intensity of the normal 
gravitational force. In practical work the values 
observed ranged from 6 to 50E, but the author had 
observed values as large as 150Е. Topographie 
anomalies were caused by any mounds or depressions 
surrounding the instrument and the readings were 
seriously affected by sloping ground. If a sub-surface 
mass were known its effect on the readings could be 
calculated, but the inverse problem of discovering the 
size and location of a body which gave rise to the 
readings actually observed was much more difficult. 
Nevertheless, three salt domes had been definitely 
discovered by the use of the balance in the Gulf Coast 
salt dome district of Texas, and possibly two mor 
should be added. Much experience was, however, 
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needed for the accurate interpretation of the observa. 
tions. The instrument had also been used with success 
for the location of faults, but it was more suitable for 
the detailed mapping of these than for their discovery. 

Mr. С. А. Heiland contributed a paper on “А 
Cartographic correction for the Eötvös Torsion 
Balance, which was intended to simplify the 
corrections for topographic anomalies. The paper 
comprises tables for facilitating the application of the 
method. A purely mathematical paper on “ The 
Computation of Eötvös Gravity Effects” was con- 
tributed by Mr. E. Lancaster-Jones, who stated that 
surveys to locate minerals had made it necessary to 
extend calculations far beyond the limits originally 
adopted by Eótvós, апа his paper was devoted to а 
discussion of these extensions, which he considered 
would satisfactorily meet even future requirements. 
The main difficulty in sll cases was to differentiate the 
various features which combined to give the residual 
effects. Не anticipated, however, a great development 
of the gravitational method of prospecting for minerals. 

A paper on Gravity Surveying in Great Britain 
was contributed by Capt. H. Shaw, who noted that 
80 far the greatest success attained by gravitational 
methods had been in oil-producing regions where the 
conditions bad been relatively simple. In comparison 
with the size of а salt dome or anticline, however, 
ore bodies usually occurred in relatively small masses, 
the gravitational effects of which were purely local, 
во that close investigation was needed to delineate 
successfully the ore body. Hence in virgin areas it 
might be desirable, in the first instance, to locate 
certain structures known to be favourable to the 
occurrence of the mineral sought, апа to confine Ше 
gravitational survey to the more promising areas. 
In England the method had been mainly used with the 
object of locating deposits of iron ore, in a region where 
the sub-strata were highly faulty and irregular. Since 
the gravitational effects due to the mineral masses 
were relatively small in comparison with the corrections 
needed on account of various irregularities, very 
elaborate computations were necessary for the attain- 
ment of reliable results. Many of the faults in the 
ares in question were faults between limestone and 
conglomerate, which differed very little in specific 
gravity, and in such cases the existence of an ore body 
could be detected only by its own gravitational effect 
due to its specific gravity being greater than that of the 
mother rock. In the case of faults between limestone 
and sandstone the specific gravities differed by 0-5, 
and such faults were readily detected by the balance. 
The problem of ore location was also greatly com- 
plicated by irregularities in the surface of the buried 
limestone, but à method had been devised for dealing 
with these anomalies, by which both the gradient and 
curvature of the level surfaces" were determined. 

In the area surveyed the overburden was glacial 
drift, the irregularities in which made it necessary 
at times to space the observation stations very closely. 
The topography of the area was also irregular, and it 
had been found essential to compute carefully and 
laboriously the corrections for terrain and topography. 
In some cases the instrument had been located in а 
rectangular emplacement cut in the hill side, having its 
floor and sides carefully planed down. Іп this area, 
moreover, it had been necessary to extend levelling 
operations to & distance of 1,000 ft. from the station 
points. The author stated that gravity field work in 
the United Kingdom was less arduous than in most 
other countries, owing to the less severe climatic 
conditions and to the transport facilities. Тһе dis- 
turbing effecta were, however, greater than were nor- 
mally met with in explorations for oil, and different 
field methods were required. In general, only the 
gravitational gradient was determined, and reliable 
and consistent results had been obtained even in very 
irregular areas. It had, however, been necessary to 
reduce the average distance between stations to 100 ft., 
and over the more important regions this distance had 
been ав little as 50 ft. orless. Ав matters stood to-day 
the determinations of the gradient could be relied on 
to about 1 E.on suitable ground. Тһе sensitiveness 
of the balance could easily be increased, but this was 
unnecessary for the present, as the precision of the 
various corrections could not be correspondingly 
improved. The main drawback of the balance was 
the slowness of operation, but recent improvements 
had reduced the reading interval from one hour to 
40 or 45 minutes. If the gravitation gradient only 
were observed, the time could be greatly reduced, 
and а complete set of observations at any one station 
would not then occupy more than one hour. 

In а paper entitled “ Experiments with Eötväs 
Torsion Balance in the Tri-State Zinc and Lead 
District,” Mr. P. W. George said that these originated 
in the rapid increase of drilling costs. Electrical 
methods of locating ores were first tried, but no success 
was recorded. The torsion balance was introduced in 
1926, but the tests made with it led to the conclusion 
that in the area in question the instrument would be 


useful only in differentiating between zones containing 
silicified and fractured beds, with or without ore, and 
zones of unaltered limestone, which did not as a rule 
contain ore bodies. Further tests indicated that in 
the Tri-state district the torsion balance was useful 
only in favourable conditions. These implied com- 
paratively level surfaces, free from boulders, dumps 
and caves and no mine workings or sandstone thick 
enough to cause a minimum gravity zone above an 
area of unaltered limestone. 

Dr. Max Mason read a paper on Geophysical 
Exploration for Ores.” In this he said that the 
success of the Eótvós balance in the oil fields of Texas 
could not be duplicated in most mining regions, though 
he believed that it would, nevertheless, have useful 
though quite restricted applications in ore work. 
Magnetic methods of detecting ore bodies were not new, 
but had been greatly improved of late years, and in 
many cases were more powerful than any other in 
the exploration of hidden geological structures. One 
electrical method was based on the fact that certain ore 
bodies, and sulphides in particular, underwent oxida- 
tion, and the upper zones were thus in a state of activity 
different from that of the lower ores. This difference 
in chemical activity led to the flow of an electric current 
which tended to neutralise the potential difference. 
This current spread through the ground for consider- 
able distances, and by tracing the lines of flow it was 
possible to find the ore. Good work had been accom- 
plished in this way as far back as 1882 by Carl Barus, 
at the Comstock Lode. In АП other electrical methods 
use was made of currents artificially generated. There 
were two main methods of procedure, the surface 
potential and the inductive. In the case of the Lund- 
berg surface potential method, straight extended 
electrodes were used, grounded at intervals along their 
length, and the current was thus introduced evenly 
along the length of the electrode. Two electrodes were 
used, and might be 3,000 ft. long and 2,500 ft. apart. 
In the absence of disturbing factors, the current would 
flow from one electrode to the other in straight parallel 
lines; &nd hence distortions were readily apparent. 
In the case of the inductive method, an alternating 
magnetic field was created, the frequency being 
generally 1,000 cycles per second. Such a field pene- 
trated the rocks and soils of the earth nearly as readily 
as the air. If, however, this alternating magnetic field 
encountered а conducting ore body, a secondary 
magnetic field was created, the existence of which 
could be detected with suitable apparatus. An 
advantage of this second method was that no grounded 
electrodes were required, and the existence of a highly- 
insulating layer above an ore body was no drawback. 
It was this inductive method which was used by the 
author’s firm in primary reconnaissance work. The 
area chosen for survey was laid out in long parallel 
traverses about 500 ft. apart, and observations were 
made at 100 ft. intervals along the traverse. Some 
hundreds of miles of such traverses had been made in 
the Sudbury nickel basin, where, on the average, 72 
acres were covered per day. On occasion, however, 
20,000 ft. of traverse had been done in a field day 
using the inductive method only, and this through 
heavily covered and rough country. The detection of 
ore bodies by electrical methods depended on the 
electrical conductivity of the ores, the continuity of 
the ore body, its size, and its distance below the surface. 
The depth of cover should not be greater than either 
the length or width of the ore body. In any case, much 
experience was necessary for the proper interpretation 
of the observations, since no physical method detected 
ore, but only some physical characteristics, usually 
but not exclusively associated with ore. Hence a 
certain percentage of failures must be expected. 
Ап attractive field for physical prospecting was that of 
underground exploration, since in many instances it 
would be of great value to learn whether ore existed 
within 100 ft. of certain drifts or cross cuts. 


А paper on Recent Results in Electrical Prospecting 
for Ore" was read by Dr. Hans Lundberg, who said 
that the cost of electrical prospecting was relatively 
cheap, ranging according to conditions from 2 dols. to 
40 dols. per acrea, а fair average figure being 6 dols. 
Like other new arts, the method suffered both from 
undue scepticism and from undue faith. If large 
areas were surveyed without result, the method was 
blamed, when the real reason was the non-existence of 
the anticipated bodies of ore. Such negative results 
had, however, a positive value, as an exploration by 
drilling would have cost very much more. In only а 
few places had positive results been checked up 
thoroughly by later explorations. Nevertheless, 
numerous ore bodies of commercial size and value had 
been thus discovered in various parts of the world. 
A number of such surveys had been made in the United 
States and Canada. Specially satisfactory results had 
been attained in Newfoundland, where bores subse- 
quently located, on the indications of the electrical 
survey, had proved the existence of more than three 
million tons of a valuable zinc-lead ore. 


А paper on “ Earth-Resistivity Measurementa in the 
Lake Superior Copper Country was contributed by 
Messrs. W. 0. Hotchkiss, W. J. Rowney, and James 
Fisher. This survey was carried out in the summer of 
1927 on behalf of the Carnegie Institute and the 
Michigan College of Mining and Technology. The 
work included the study of the variation in resistivity 
with depth and the determination of the specific 
resistivity of the various formations. The resistivities 
per cubic centimetre were found to range with various 
materials as follows :— 


Material Ohms per с.с. 
Glacial drift 825 to 396, 000. 
Kewrenawan la vas 11,900 % 4,355,000. 


Nonesuch Shale 

Great Conglomerate .... 

Eastern Sandstone 

Western Sandstone... .. 17,900 to 41,400. 

A paper entitled ‘‘ Working methods of Practical 
Geophysics " was read by Mr. Hans Haalck, who stated 
that the idea of using physical measuring methods for 
locating ore deposits were not new, and that in the 
seventies of last century, magnetic measurements on 
magnetic deposits were successfully used in Sweden. 
The increasing accuracy of modern measuring instru- 
ments made it possible to measure much smaller 
forces than hitherto, and this had led to an increasing 
use of geophysical methods in the search for ore bodies. 
Deep drillings were costly, and gave only scattered 
results, but the geophysical methods could not wholly 
replace them, but should rather be regarded as indicat- 
ing favourable positions for boreholes. Seismic 
methods had been successfully used, as well as the 
gravimetric, magnetic and electric methods. The 
seismic method was based on the fact that if a series 
of seismographs were set up, along a protile line, and 
а vibration started by exploding a charge at one point 
of this line, these vibrations were transmitted with а 
velocity which varied with the character of the sub- 
strata, and some information about this could be 
obtained from a study of the records. 


(To be continued.) 


12,300 to 18,100. 
104,000 to 141,500. 
3,500 to 11,780. 


TESTS OF STRUCTURAL MEMBERS 
FOR SYDNEY HARBOUR BRIDGE. 


Ir will be remembered that one of the requirements 
called for in the contract for the construction of the 
Sydney Harbour bridge, which was awarded to Messrs. 
Dorman, Long and Company, Limited, Middlesbrough, 
was that numerous tests of full-size members, and of 
large-scale models of important members, should be 
carried out by the contractors as a check on the design 
calculations. For this purpose, the contractors ordered 
from Messrs. W. and T. Avery, Limited, Birmingham, 
what is, we believe, the largest universal testing machine, 
in which the loads are actually weighed, that has so 
far been constructed. The machine was completed 
in July, 1926, and was described іп considerable 
detail on page 134 of our 122nd volume. Ав erected 
on а comparatively light foundation in the makers’ 
works, however, it was not possible to carry out tests 
to the full capacity of the machine, which is capable 
of applying a load of 1,250 tons, and at the time our 
description appeared it had, we believe, only been used 
for tests involving a load of 200 to 300 tons. Since 
that time, however, it has been dismantled and re- 
erected on permanent foundations in а special building 
at the Britannia Works, Middlesbrough, where the 
firm’s constructional steelwork shops are situated. It 
was put into service early last year, and a number 
of tests have now been carried out in connection 
with the design of the Sydney Harbour Bridge. 
Some of these tests, we understand, have required 
practically the full capacity of the machine, and have 
yielded valuable data. Although these are not gener- 
ally available for publication, it may be of interest in 
order to indicate the manner in which the machine is 
being employed, to give some illustrations and par- 
ticulars of a few tests carried out on a recent occasion 
when, by the courtesy of Messrs. Dorman, Long and 
Company, Limited, our representative was able to 
be present. 

For full particulars of the machine itself we must 
refer our readers to the previous article already men- 
tioned, but we may remind them that it is capable of 
taking specimens up to 50 ft. long and up to 3 ft. 9 in. 
square in cross section for tensile or compressive tests, 
while the normal equipment enables transverse bend- 
ing tests to be carried out on specimens 20 ft. in span, 
3 ft. 6 in. in width, and of any depth up to 50 ft., if 
necessary. The overall length of the specimen іп 
transverse bending tests is practically unlimited, 
since sliding doors are provided in each side of the 
building housing the machine, to enable the ends of the 
specimen to project outside the building to any desired 
extent. 

A longitudinal section, plan and transverse section 
of the building are given in Figs. 1, 2 and 3, respec- 
tively. As there shown, it is a two-storey, brick-built 
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TESTING HOUSE AT THE BRITANNIA WORKS, MIDDLESBROUGH. 


MESSRS. DORMAN, LONG AND COMPANY, LIMITED, ENGINEERS, MIDDLESBROUGH. 
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structure, the upper floor being used as a drawing 
office and for other office accommodation. The building 
measures 169 ft. 3 in. long by 45 ft. 9 in. wide, and the 
height from the floor to the level of the crane rails in 
the ground floor room, where the testing machine is situ- 
ated, is 23 ft. The crane, which is electrically operated, 
has a lifting capacity of 30 tons, and is used for hand- 
ling specimens and parts of the testing machine when 
these require to be moved. Ав shown in the plan, 
Fig. 2, а standard-gauge railway track is brought into 
the building, and on this track built-up specimens are 
delivered from the adjoining works. A 50-ton Buckton 
testing machine, located in a separate room at the left- 
band end of the building, as drawn in Figs. 1 and 2, 
is provided for testing material, using specimens of the 
ordinary dimensions, &nd another separate room is 
equipped with tools for preparing specimens of this 
class. The hydraulic pumps which supply the main 
testing machine, as well as the Buckton machine, are 
located as shown in the plan, Fig. 2, which also shows 
the positions of the accumulators outside the building. 

А view of the interior of the building showing the 
testing machine, with some of the models of compres- 
sion members of the Sydney Harbour Bridge in the fore- 
ground, is given in Fig. 4 on Plate LX XII, and Fig. 5, 
on the same plate, shows a one-third scale model of one 
of the compression posts of the bridge in position in 
the testing machine after failure at à load of 855 tons. 
Another photograph illustrating the buckling of the 
flange angles of this model on a rather larger scale, is re- 
produced in Fig. 6, оп Plate LX XIII. The model, in this 
case, was 36 ft. 9 in. long, ЗН. 7 in. wide, and l ft. 3 in. 
deep, and the general design can be seen in Fig. 5; the 
actual details of the section, however, cannot be given. 
Of the other photographs reproduced, on Plate LX XIII 
Figs. 7 and 8 illustrate the form of failure of a half- 
scale model of one of the tension diagonals of the 
bridge, under a tensile load of 513 tons. The photo- 
graph from which Fig. 7 has been reproduced was taken 
immediately after the failure occurred, while that 
reproduced in Fig. 8 was taken later, after the two parts 
had been completely separated. The length of this 
particular model was 50 ft., and the section was com- 
posed of two web plates with two angles riveted on the 
inner face of each web and angle-bar lattice bracing 
riveted to the angles on the webs. 
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Both models above referred to were constructed 
of Messrs. Dorman, Long's silicon steel, having an 
ultimate tensile strength of 38 to 42 tons per 
squaré inch, this being the quality mainly used 
for the construction of the bridge. It is interest- 
ing to note that, in both cases, the failures 
occurred at loads close to, but slightly above, the 
calculated figures. In the case of the wire rope, 
the result of testing which is illustrated in Fig. 9, on 
Plate LX XIII, the agreement between the actual 
and calculated failing loads was even closer. The 
specimen, in this case, was a 30-ft. length of cable 
to be used in the erection of the bridge, the rope 
having a diameter of 23 in., and being composed 
of 217 strands of Messrs. Dorman, Long's high- 
tensile steel wire. It was expected that the горе 
would break at а load between 320 and 350 tons, 
and the first wire actually parted with a load of 
344 tons, while the rope failed completely at a 
load of 364 tons. 

The above three examples of the work of the 
machine will serve to illustrate the valuable 
assistance a tool of this character can give in the 
design and construction of а structure of the 
magnitude and importance of the Sydney Harbour 


Bridge. In connection with smaller structures, == 


and in other branches of engineering work, it is 
sometimes desirable to carry out tests at loads 
ађоуе the capacity of the equipment of most of 
the public and private testing houses in this country, 
and it may, therefore, be of interest to mention that the 
equipment referred to above will shortly be available 
for such work. 


AMERICAN PETROLEUM REFINING INDUSTRY. Accord. 
ing to а statement issued recently by the United States 
Bureau of Mines, there were 423 petroleum refinery 
plants in that country, on January 1 last. 'The dailv 
crude oil capacity of these installationa was 3,250,380 
barrels, as compared with 3,061,007 barrels on January 1, 
1927. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION — 
ANNUAL CONVENTION.— The thirty-third annual con- 
vention of the Incorporated Municipal Electrical Asso- 
ciation will be held at Bath from June 11 to 16 under the 
presidency of Mr. F. W. Purse, engineer and manage, 
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of the West Ham Electricity Department. Formal 
proceedings will begin on Tuesday, June 12, when 8 
civic welcome will be offered by the Mayor of Bath 
(Ald. C. Chivers, J.P.), and Mr. Purse will deliver his 
Presidential Address. Subsequently а paper on " Ад. 
ministration of Electricity Supply Undertakings. 

by Colonel A. Sinclair and Mr. J. W. Burr will be read 
and discussed. On Wednesday morning papers оп 
"Distribution of Electricity in Cities and Towns. 

by Mr. L. Romero, and on “ Distribution of Electricity 
in Rural Districts," by Mr. Н, Е. С. Woods, will be dealt 
with. Thursday's proceedings will deal with domestic 
electrification; and papers оп“ Domestio Electrification : 
Its Development and Requirements ” by Messrs. J. L. 
Carr and J. D. Peattie and on “ Selling more Electricity 

by Lieut.-Colonel W. A. Vignoles will be presented. 
The Annual Dinner will be held on the same evening. 
while the Annual General Meeting will take place on 
Friday morning, June 15. 
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(For Description, see Page 697.) 


Fic. 4. 1,250-ToN Avery UNIVERSAL TESTING MACHINE. 
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June 8, 1928.) ENGINEERING. 
CENTENARY CELEBRATIONS 3 — тона 


OF THE INSTITUTION OF 
CIVIL ENGINEERS. 


IN accordance with the programme published in 
our issue of May 25, on page 645, the conference held 
to commemorate the centenary of the incorporation 
by Royal Charter of the Institution of Civil Engi- 
neers, commenced on Sunday afternoon, the 3rd 
instant, when the President, Members of Council, 
the delegates to the conference, and members of 
the Institution attended Divine Service in West- 
minster Abbey. Тһе address was delivered by the 
Dean of St. Paul's, Dr. W. R. Inge. On Monday 
morning а meeting was held in the Great Hall of 
the Institution, the President, Mr. E. F. C. Trench, 
C.B.E., occupying the chair. In opening the 
proceedings, Mr. Trench remarked that as the birth- 
day of H.M. The King fell on the same day as the 
100th anniversary of the incorporation of the 
Institution by Royal Charter, it was particularly 
appropriate that а loyal address should be forwarded 
from the meeting to His Majesty. Тһе Chairman 
read the address, in the course of which appreciation 
was expressed for the interest shown by His Majesty 
and Members of the Royal House in the works 
which it was the privilege of engineers to carry 
out and on which the welfare, prosperity, and safety 
of the Empire depended. The address was 
enthusiastically endorsed and was duly forwarded. 

Mr. Trench then read his address, which we deal 
with in & leading article on page 707 of this issue, 
and at its conclusion remarked that many of the 
delegates to the conference had brought addresses 
of congratulation to the Institution from the 
bodies they represented. The time available was 
not sufficient for all these addresses to be read, and 
although they were all fully appreciated, it was 
proposed to read only a few from each of the different 
groups of bodies and countries represented at the 
conference. From the group of 23 scientific and 
professional societies, the address of the Royal 
Society was read by Sir Richard Glazebrook, 
while from the university group, in which 28 
universities were included, the Cambridge University 
address was read, in Latin, by Professor C. E. 
Inglis. In all, 45 engineering societies with head- 
quarters in this country, the British Dominions 
and foreign countries were represented, and the 
first address read from this group was that from the 
American Society of Civil Engineers, presented by 
Messrs. А. Hazen and С. T. Seabury. This was 
followed by the address from the Société des Ingé- 
nieurs Civils de France, represented by M. de 
Chasseloup Laubat and Mr. F. Merricks, the address 
being read in French by the former. Ав repre- 
sentative of the engineering societies of the 
Dominions, the address of the Engineering Institute 
of Canada was read, the delegates from this body 
being Messrs. D. Lyell and A. C. Macdonald. Finally, 
the addresses from three home engineering societies, 
viz., the Institution of Mechanical Engineers, the 
Institution of Naval Architects and the Institution 
of Electrical Engineers, were read in that order. 
These institutions each sent two delegates, those 
for the Institution of Mechanical Engineers being 
Mr. R. W. Allen and Sir Henry Fowler, those for 
the Institution of Naval Architects Sir John H. 
Biles and Engineer Vice-Admiral Sir Robert B. 
Dixon, and those for the Institution of Electrical 
Engineers Mr. A. Page and Dr. W. H. Eccles. 

The whole of the remaining delegates were 
presented to the President, to whom the addresses 
from the bodies they represented were duly delivered, 
and at the conclusion of this part of the proceedings 
the President expressed regret that time did not 
then permit the addresses to be read, adding that 
they would all be available for inspection at the 
conversazione to be held on Tuesday evening. He 
then called on Sir Alexander Kennedy, Past Presi- 
dent of the Institution, to propose a vote of thanks 
to the societies апа delegates, and Sir Alexander, 
in doing so, said he wished to thank the delegates, 
on behalf of the President, Council and members of 
the Institution of Civil Engineers, for the addresses 
they had delivered, and particularly for their pre- 
sence at the conference, which, in some cases, had 
involved journeys from distant parts of the world, 


as the Institution had from their presence. 


the meeting was then adjourned. 


remarked that in pre-war times engineering con- 


held, that of 1921. Ав matters stood, engineers 
were compelled to specialise, which, though inevi- 


men of wide interests, and their advice was con- 
stantly sought on matters outside of their professional 


community simply as useful tools for building 
docks, bridges, and machinery rather than as fellow- 


engineer himself, owing to his absorption in his 
work. His training, however, fitted him for filling 
the most prominent and responsible positions. 

After the conclusion of the President’s address 
the delegates left to attend the various sectional 
meetings. 


STRUCTURES OF CEMENT AND CONCRETE. 


The chair in the Great Hall was taken by Mr. Basil 
Mott, C.B., who called upon Mr. F. E. Wentworth- 
Shields to introduce the subject of “ Recent Develop- 
ments in Concrete and Cement for Engineering 
Structures." An abstract of this note will be found 
on page 719. The discussion was opened by Sir 
Alexander Gibb, who said that Ciment-Fondu and 
Ferrocrete had undoubted advantages and made 
a very great difference in the cost of works, particu- 
larly in the case of ferro-concrete. Ferrocrete 
was simply a selected Portland cement very finely 
ground, but Ciment-Fondu had an entirely different 
constitution. With the latter, shuttering might be 
removed the day after pouring, and with Ferrocrete 
within two days or а week. The Ciment-Fondu 
however, cost more, and hence preference would 
probably often be given to the Ferrocrete. Dr. 
Abrams’s experiments quoted by Mr. Wentworth- 
Shields, dealt with the proper proportion of water, 
the size, grading, and proportion of the aggregate. 
His results, however, depended upon the meaning 
to be attached to his term workable.” What was 
wanted was a mixture which would set as hard and 
as impervious as stone. This could be obtained, 
but more by the exercise of common sense than as 
the result of laboratory experiments. To reduce 
voids to a minimum there should be a great difference 
in the size of the aggregate. The proportion of 
water should be such as to yield a porridge-like 
mixture which would flow down the shoots without 
the stones coming out. It was not possible to 
secure this end by laying down fixed laws as to the 
amount of water to be added, since the aggregate 
was sometimes wet and sometimes dry. It was 
necessary, therefore, to watch each batch and make 
adjustments accordingly. The voussoirs of old 
masonry skew bridges were cut by the masons 
themselves to the angles required. These masons 
were а very fine body of craftsmen many of whom 
became engineers. To-day this class of man no 
longer existed. We now used, for corresponding 
work, concrete moulded by unskilled labour, and the 
whole of the designing and planning was done in the 
office. As matters now stood, therefore, concrete 
might well be regarded as the schoolboy did the lie, 
viz., “ ав а very present help in time of trouble.” 

Mr. Williams said that although water was 
obtained free and the cement had to be bought, 
neither could be regarded as the predominant 
partner, and he welcomed concrete as a destroyer of 
convention. | 

Dr. Lowe-Brown said that in the past everyone 
had studied carefully the proportion of cement to 
be used, but had bothered little about the pro- 
portion of water. Now Dr. Abrams seemed 
almost to imply that if the water proportion was 
right, it was unnecessary to bother about anything 
else. He also took objection to a clause in the 


from the whole of the engineering and scientific 
world. He concluded by extending а cordial 
welcome to the delegates, expressing the hope that 
they would derive as much pleasure from their visit 

This completed the business for the morning, and 


In opening the proceedings in the Great Hall of the 
Institution on Tuesday morning, the President 


ferences were organised by the Institution at frequent 
intervals, but that since the war only one had been 
table, was regrettable. In the old days they were 


work. To-day they seemed to be regarded by the 


citizens. This condition was partly the fault of the 
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so-called antiquated specifications, providing that 
the consistency must be approved by the engineer. 
This provision led, however, in practice to surpris- 
ing uniformity in results. Іп one case, a fixed 
water ratio system had been most carefully aimed 
at, but the result was very far from uniform 
strength. With the old specification and good 
inspection, the variations from the mean strength 
did not exceed 20 per cent., but in the case cited 
the range was very much more. 

Mr. Wilson said that in practice we had to 
use materials as we found them, and elaborate 
formulæ proved less reliable than the judgment of 
the gauger. Again, various mechanical means had 
been proposed and tried for testing the consistency 
of cement before filling the moulds, but here again 
reliance was best placed on the judgment of the 
gauger. It was very difficult to accept the con- 
tention that if the water ratio were right the 
cement did not matter. It was known, that if 
the amount of water were large, strength was lost 
during the early days of hardening, but this was 
regained later. Mr. Wentworth-Shields, had rather 
pushed the claims of Ciment-Fondu, which having 
been actually fuzed was presumably а uniform 
chemical product. There had, however, been some 
serious failures at Brest with this material. Some 
of the work, it was true, proved very good, but 
part was very bad. А commission of enquiry 
came to the conclusion that the bad material had 
been in some cases mixed with salt water, and in 
other cases had been mixed when the atmospheric 
temperature was too high. There had also been 
some serious failures of bridgework, and here the 
conclusion reached was that ап improper proportion 
of water had been used. 

Mr. Е. А. Smith said that it had been claimed that 
an aluminous cement, such as Ciment-Fondu, was 
specially suitable for use in sea water. It should, 
however, be borne in mind that in the fifth report 
of the Committee dealing with such applications 
of concrete, not a single one of the failures inveeti- 
gated was due to the Portland cement. Тһе 
aluminous cements were twice as costly, and 
although of greater strength, it was not possible to 
make a proportionate reduction in the amount used, 
or the density would suffer. In Holland, in the 
works at Ymuiden, trass was succeasfully used in 
conjunction with Portland cement, which required 
to be of the best quality in order to get adequate 
strength. He suggested that in revising speci- 
fications, it might prove practicable to demand 
from the contractor a definite strength of the 
concrete, and to leave him a pretty free hand 
as to how he attained his results. This would 
promote the use of high-quality cements. 

Mr. H. A. Reed said that when constructing foun- 
dations for a large shed he had used Ciment-Fondu 
for two of the piles. These were 40 ft. to 50 ft. 
long, and of a 1:14:3 mixture. Steel shuttering 
was used, and removed six hours after pouring. The 
piles were lifted when two days old and driven when 
three days old. It was very important to keep them 
flooded during the whole of this period. These 
piles had a very smooth almost polished surface, 
giving the impression of great impermeability. 
They cost practically twice as much as the Portland 
cement piles. He was now trying Ferrocrete, and 
would see how it stood. He had used silicate of 
soda for coating the Portland cement piles of a 
1,200 ft. pier. Three coatings were applied. The 
first two sank in, but the third remained on the 
surface. In the case of reinforced concrete it was 
impossible to use a very dry mix or the concrete 
would not pack satisfactorily, and in such work a 
very dry concrete would be extremely dangerous. As 
to the sagging of reinforced concrete beams he had 
examined carefully 16 beams erected in 1904. Of 
these, four had a sag of № in., and the rest a camber 
of from y-in. to j-in. In another case he had 
examined beams made in 1914 with a camber which 
was intended to be $-in. Three of these beams still 
showed this camber of - in. In the case of some work 
executed in 1926-27, 60 beams were measured. 
They were supposed to have a camber as moulded 
of }-in., and all still showed a camber. Careful 
measurements had been made, and these beams 
would be kept under observation for some years. 
Recently, mixing machines had been introduced in 
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which the process was carried out in vacuum which 
seemed to promise well. Piling he thought should 
always be tested wherever it was not driven to 
rock, as formulz could not be relied on. 

Mr. Stanley said that rapid hardening Portland 
cement was offered, having a strength of 300 1b. 
per square inch in 24 hours, but figures as high as 
500 were often recorded. Опе contractor decided 
that he would await test resulta before he classed 
the cement he was using as ordinary or as quick 
hardening for which he was to be paid 108. extra. 
No doubt aluminous cements were coming into 
use for sea work, and where rapid construction was 
required, but they were seldom necessary for road 
work. The slump test would be extremely valuable 
if contractors could be got to use it. Ай present 
there was & very large range in crushing strengths. 
In one and the same mix the range in a 28-day 
test might be from 2,000 lb. to 6,000 lb. per 
square inch. He agreed that it would be well to 
specify strengths and to leave the contractor to 
choose his own proportions. 

Professor S. M. Dixon said that there was a 
demand for & very light concrete and this was 
provided by Aerocrete, which was made by adding 
aluminium powder to the mixture. Тһе aluminium 
reacted with the water, gas being liberated, causing 
the concrete to rise like dough. This Aerocrete 
weighed from 22 to 40 lb. per cub. 6., according 
to the temperature and time of setting. It had a 
strength of from 400 15. to 1,000 15. per square inch. 
The material was excellent for building and owing 
to its lightness could be rapidly put together. Тһе 
joints were made by painting the faces with cement 
grout and perfect bedding was attained. Тһе 
material had been used in Scandinavia, in Ireland, 
and in Scotland, and was passed as а builder's 
material by the L.C.C. He might add that in 
America a very light and strong aggregate was 
produced during the war and was known as bloated 
clay. This had not, however, yet been used with 
Aerocrete. It was made by raising clay to а 
glazing temperature. This glaze was plastic and 
the gases liberated from the impurities in the clay 
gave the material а sponge-like structure. This 
aggregate weighed only 40 Ib. per cubic foot but it 
was very strong, and in no way analogous to a 
cinder aggregate, a strength of 2,000 lb. per square 
inch being reached in 28 days. For underpinning 
work Aerocrete had special advantages. 

Mr. Jackson advocated an aggregate broken to 
uniform size, which could be packed easily round 
reinforcing rods, and he believed that the time had 
come to recognise the greater strength of the 
cements now available. 

In reply to the discussion, Mr. Wentworth- 
Shields said that at Southampton they had experi- 
enced deterioration of reinforced concrete above 
water level where scaling had occurred, with 
consequent rusting of the metal. Work of this 
kind, erected 30 years ago directly by Mr. 
Hennibique had, however, stood perfectly, and 
inquiry showed that in this case great stress had 
been laid on the use of a dry mixture. Тһе work- 
men objected to this as it was less easily manipulated, 
but the result had been very good. It would seem, 
however, that the trouble with a wet mixture was 
due to the evaporation of the surplus water during 
the early stages of hardening, and that by checking 
this by covering the work with damp sacking or 
sand and thus keeping the concrete wet for a week or 
a month soundness might be ensured. 


were unsatisfactory. Some crushed under the Great Southern Railway they had the equivalent of 
bearings, others split between rails, and попе | 125 km. of electrified single track. Direct-current 
remained intact for long. Even should these difficul- | at 800 volts was used, and, in view of the numerous 
ties be overcome the weight of these sleepers would | level crossings, an under-contact was adopted, the 
Бе a drawback. The lightest weighed 150 lb. and|rail being completely covered. They had dome 
the heaviest over 300 lb. He thought that in this| trouble with metal signal wire stakes which were 
country there was а better prospect for the pressed | sometimes driven through the insulation of the high. 
steel sleeper, which was used largely abroad. tension cables. Wooden stakes were therefore now 

Mr. С. Ellson, O.B.E., who followed, said that ће | used, and also stranded wires, since the solid wire 
differed from Mr. Brown in regard to trough flows, | When it broke had caused short circuits by curling up. 
which he found easier to drain than either flat or| They sent out daily from one platform 130 trains. 
deck floors. Rustless steel would be even better for | and received 130 at another. At the peak 11 trains 
roofs than for bridges, since the scaffolding required | 1е per hour with a four-minute headway, and 
in painting roofs was very costly. He thought|there would be no difficulty in working out 20 
ferro-concrete would be more used in substitution | trains an hour. When manganese steel was used 
for timber than for steel. He had just put down | its low conductivity was compensated for by пера. 
100 ferro-concrete sleepers, for which  better|tive cable. There had been very little trouble with 
materials were now available than during the war, | electrolysis. 
and he would observe their behaviour. Steel| Mr. Gresley believed that the overhead system 
gleepers had been laid 74 years ago on а section of | Was preferable to the third rail, and thought it 
the Portsmouth line, traversed by their heaviest | Would be impossible with the English gauge to adopt 
trains. These were reported to give less trouble | the under-running rail described by Mr. Wilson. 
than the ordinary track, but elsewhere, experi-| Mr. Edward Wilson thought it inadvisable to 
ence had been less satisfactory, perhaps owing to provide the men with insulated tools, and that it 
different packing. For the past four years he had | Was better to use instead insulated gloves and mats. 
been experimenting with special track steel at Іп reply, Mr. Ellson said that he believed that the 
Waterloo. Manganese steel had a life three ог | greater wear experienced on electrification was not 
four times that of ordinary steel, but its cost, was | Wholly attributable to the increased traffic, but 
high. Next to it came chromium steel, which had that the lower centre of gravity of the electric 
in some cases shown two to three times the endur- | locomotive increased side cutting. 
ance of ordinary steel. Care was, however, neces- 
sary since with slightly too much chromium the rail 
was brittle, and one or two had broken. Good 
results had also been recorded with heat-treated 
steels. 

Mr. Sandberg said that in this country we had 
steered clear of the chemically hard rails used in 
America, of which there had been many fractures. 
We relied here on getting a sorbitic structure com- 
bining toughness and hardness. As for steel 
sleepers, it was absurd to have, as in some cases, 16 
separate clips merely to fix two rails. The sleeper 
should have the chair jaws formed on itself. If 
this were done, the bull-headed rail would be 


adopted by lines now using the flat-bottomed type. stating that presumably the whole object of using 

Mr. Gregson asked what precautions were necés- | such steels was to lighten weight, but there must 
sary to protect overhead bridges of reinforced | be a limit to this process. With reduced scantlings 
concrete from the sulphur fumes of engines passing | corrosion would be а more serious problem. 
under them. Concrete had been used abroad for] Sir Westcott Abell devoted the greater part of 
strengthening existing metal bridges, and a similar] рів remarks to a review of the progress in steel 
procedure had been adopted in the case of certain | manufacture in the past forty years, expressing 
Telford bridges in this country, that at Betts-y-| the opinion that advance had been very slow until 
Coed being thus increased in width from 20 ft. to| recently. In ordinary mild steels the limit of pro- 
28 ft. Mr. Gresley said that high tensile steel was | portionality might be as low ав 3 or 4 tons. the 
being used for the Sydney Harbour Bridge. This| average being about 8 tons, but the new steel gave 
steel had a tensile strength of 95,000 lb. per square | а figure of 15 tons. On the question of corrosion, 
inch, combined with a good elongation. И rustless | while this might be expected to give more trouble. 
steel could be obtained at a reasonable price, it it should be remembered that more care was taken 
would be of the greatest use. In America апа |in the selection and manufacture of the material. 
Germany, two steels were being tried which, though | resulting in a cleaner and purer product. Sir 
not equal to the chrome steels in rust resistance. | Westcott concluded his remarks by referring to a 
were expected to have twice the life of ordinary | written communication submitted by Mr. John 
steels. Manganese steel had at least three times| Anderson, in which the writer stated that 50 per 
the life of the latter, and he had some in use of | cent. of the structure of one of the Holt vessels was 
which one set had carried 50 million tons since| made from high-tensile steel, giving & total saving 
1924, and another set double as much. In these|in weight of 10 per cent. A further 4 per cent. 
conditions, ordinary steel gave out in two years. saving might be anticipated in the future. 

In reply, Mr. C. J. Brown said that in Germany| | Mr. T. M. Service said that in ordinary mild steel 
steel sleepers were credited with а life of fifteen years | manufacture, no refractory heads were provided 
under main-line traffic, after which they served for| on the ingots, with the result that numerous blow 
an equal period on secondary lines. This was no|holes might be present. It was almost impossible 
better than we got with timber in this country. to make this type of material with а high elastic 
limit, as the inclusions in the blow holes would 
not weld up. И a refractory head was provided, 

A note оп“ Railway Design and Maintenance аз | however, no blow holes would occur. В 
affected by the Application of Electricity," due to| Professor Е. С. Lea remarked that the limit of 
Messrs. С. Ellison апа A. R. Cooper, was next dis- | proportionality was important in steels subject to 
cussed. An abstract appears on page 720. compressive stresses. А high yield point wàs not 

Mr. A. Newlands said that to protect the road|required for cold bending. In built-up structure 
gang from electric dangers he provided rubber | in particular, it was very desirable that yield shoul 
sleeves fitted over the handles of their tools. Тһе | occur at joints and discontinuities, as plastic yield- 
size of the shovels was also reduced as the third | ing would tend to uniformity in such cases. 
rail limited the working space. Planking protection| Mr. Foster King expressed the hope that the 
should be on the rail itself. Electrification led to| mistake of reducing scantlings in terms of ш. 
greater traffic, which was, in part at least, гезроп- | strength would not be repeated in the case of Ви: 
sible for the higher maintenance costs. The fact|tensile steel. This had been done when the change 
that the leading wheels were drivers, perhaps, pro- | from iron to mild steel had taken place, and disaster 
moted side cutting. was only avoided by the fact that the original iron 

Mr. John Wilson said that on the Buenos Ayres|scantlings were very excessive. 


STEEL FOR SHIPBUILDING. 


This subject was introduced by Sir William J. 
Berry, whose memorandum is reproduced on page 
720. The chair at the meeting, in the Theatre of 
the Institution, was taken by Sir John Biles. 

The discussion was opened by Mr. B. Talbot. 
who said that the use of high-tensile steels involved 
greater expense, as the yield from such grades 
must of necessity be lower. If the specification 
called for normalising treatment, deliveries would 
be delayed in busy periods, and the normalising 
plant would have to be very large. Mr. Talbot 
stated that high-tensile steels could, be obtained 
without secondary treatment, and concluded by 


New MaTERIALS IN RAIL WAX WORK. ELECTRIC TRACTION. 


The chair was now taken by Sir Brodie Henderson, 
and the subject of “ Developments in the use of 
Materials in Railway Engineering " was introduced 
by Mr. С. J. Brown, C. B. E. Ап abstract of his note 
appears on page 719. 

'l'he discussion was opened by Mr. W. W. Grierson, 
who agreed that ferro-concrete could be increasingly 
used on British railways. At the outset there was 
some doubt as to its resistance in service in view of 
the possibility of slight errors in workmanship 
shortening or jeopardising its life, and there was 
alao & dearth of expert supervisors. Even now he 
was not prepared to use it as a substitute for steel 
girders carrying fast traffic. He had tried ferro- 
concrete sleepers during the war but the results 
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mentary steam supply from the Scotch boilers to the 
intermediate-pressure main turbines. The equip- 
ment had been in use for six months with very 
satisfactory results. Continuing, the writer stated 
that in the Empress of Australia, which was fitted 
with Scotch boilers and а single-reduction geared 
turbine, the steam pressure was 220 15. per square 
inch, and the temperature 600 deg. Е. The соп- 
sumption of oil worked out at 0-69 lb. per shaft 
horse-power hour, or 0:74 Ib. for all purposes. In 
the Duchess of Bedford (see p. 675 ante), fitted with 
water-tube boilers with а pressure of 350 lb. per 
84. in. and а temperature of 680 deg. F., the corre- 
sponding consumption figures were 0-60 and 0:64 lb. 
If the latter vessel had low-pressure propelling 
equipment similar to the Empress of Australia, the 
machinery would have cost 20,0001. more, quite 
apart from the reduced economic value, due to 
the weight and space involved with Scotch boilers. 
The writer concluded his remarks by stating that 
he favoured high-pressure water-tube boilers and 
turbines rather than Diesel engines for the class of 
work involved. 

Mr. S. S. Cook referred to the figures quoted by 
him in а paper read before the British Association 
in 1925, of which а report will be found on page 
355, vol. exx, of ENGINEERING. Speaking on the 
regenerative processes mentioned in the paper, 
Mr. Cook said the impression was given that the 
three uses referred to were all in the same category 
in this respect. This was not quite true, as the 
air heater was the most efficient process, the feed- 
water heating was not quite so efficient, and 
supplying steam for a low-pressure turbine was the 
least economical of all. He would like to ask the 
authors what was the temperature of the tube 
itself in the case given in the paper, where the steam 
temperature was 850 deg. and the gas temperature 
1,500 deg. F. 

Mr. A. Spyer stressed the importance to this 
country of using coal in preference to oil whenever 
possible. Referring to the temperature at which 
steam can be used, he said that this was very 
important from the point of view of the materials 
employed. Alloy steels were not giving quite the 
results hoped for, but high-carbon stee) with an 
increase іп the manganese content could be used 
safely up to 900 deg. F. He noticed that the 
authors advised the use of solid-drawn drums at 
a 600-lb. pressure. These were costly, and he 
thought that riveted drums could be specified up to 
650 Ib. at any rate, land boilers working at 800 Ib. 
being actually fitted with these drums. 

Mr. A. Hamilton dealt with the limitations 
imposed by the abilities of the junior engineers on a 
vessel in handling the machinery. 

Mr. S. B. Freeman pointed out that bunker weight 
had been left out of the discussion, although it was 
at the heart of the problem, particularly for long- 
distance transport. From the oil engine point of 
view, the immediate need was for a standard design 
of engine having a large power range, which could 
be made by any engine builder, enabling competitive 
prices to be quoted. Referring to the subject of 
wear on cylinder liners in Diesel engines, the speaker 
said that he had had experience of 29-in. liners made 
from Perlit iron, which showed practically no trace 
of wear after considerable use. 

Mr. W. А. Tookey elaborated Mr. Hamilton's 
remarks on the engine-room staff. He thought 
that further training of junior engineers in handling 
the engines was very necessary. 

Engineer-Captain W. Onyon, after speaking on 
the importance of steam driers, said that ship- 
builders in this country were not making sufficient 
use of tank tests. He mentioned that, while in 
Hamburg recently, he had seen a model under test 
іп the tank there of a vessel of 46,000 tons, with a 
designed speed of 27 knots, for the Atlantic service. 

Engineer-Admiral Wheyman spoke on the impor- 
tance of keeping in mind the best uses for coal and 
the development of our coal resources generally. 
He thought that there was an undoubted field for 
coal on certain routes with cargo vessels fitted with 
high-pressure water-tube boilers and turbines. 

Mr. J. H. Narbeth, speaking on Diesel engines, 
said that it was desirable for shipowners to confine 
themselves to one type of engine throughout their 
fleet unless the latter was exceptionally large. 


Sir Archibald Denny said that the statement in 
the paper to the effect that standard tests had 
remained unaltered in the last 40 years required 
modification. He outlined the various tests stand- 
ardised during the period, dealing more particularly 
with the work undertaken by the specíal committee 
of the Institution. While welcoming the high- 
tensile steels, he would put in а plea that makers 
should consistently endeavour to supply the highest 
possible quality of ordinary mild steel. 

Mr. W. Simons also spoke on the subject of testa, 
and in the course of his remarks, mentioned that it 
was most important to realise that the limit of 
proportionality was not proportional to the yield 
point. | | 

Mr. Grimshaw Martin thought that the distribu- 
tion of the carbon content was & very important 
question. More carbon increased brittleness and 
gave rise to segregation. Heat treatment gave 
uniformity both longitudinally and transversely, 
and uniformity of structure was very important in 
shipbuilding. He thought, therefore, that heat- 
treated mild steel was superior to high-carbon steel 
for this purpose. 

Professor B. P. Haigh remarked that an out- 
standing feature of recent years was the reliance 
placed on tensile tests as a criterion of the suitability 
of steel for shipbuilding. It was a platitude in 
other circles that such tests gave only а rough 
indication, and notching and other tests led 
to very different conclusions. Не regarded 
fatigue strength as of extremeimportance. This 
property could not be specified, but demanded the 
most careful research. Nearly a week was required 
to determine the fatigue limit, which bore little 
relation to the elastic limit. 

In replying to the discussion, Sir William J. Berry 
first referred to the subject of normalising, mentioned 
by Mr. Talbot. He stated that the first steel made 
for the Admiralty was normalised, but this was 
ultimately abandoned, the plates as rolled being 
perfectly satisfactory. The ductility and elastic 
limit were in fact always found to be higher than 
the specified value. In his experience, cases of 
mild steel having a limit of proportionality of three 
or four tons were very rare, eight being the usual 
figure accepted at the Admiralty. As regarded the 
use of high-tensile steel, which was now used for all 
important parts, no defects had developed in actual 
vessels. In reply to Mr. Service, he would say 
that silicon steels were tested by the Admiralty, 
but were not now in use, as the present steel gave 
more reliable results. In connection with Sir 
Archibald Denny's remarks, he regretted that the 
Committee of the Institution had not been referred 
to in the paper, as he fully appreciated the valuable 
work that they had done. In reply to Mr. Martin, 
he had not found that a high carbon content led to 
brittleness in practice. Professor Haigh had 
referred to the importance of fatigue tests, but he 
doubted if fatigue was ever of importance in ship 
steels, as the alternating stresses in this case were 
very slow. He had never known of a failure from 
this cause in actual service. 


MODERN DEVELOPMENTS IN SHIP PROPULSION. 


_ The two papers entitled Тһе Generation and 
Utilisation of High-Pressure Superheated Steam 
for Marine Propulsion," and “ Progress іп the 
Adoption of the Internal-Combustion Engine for 
Marine Purposes," introduced, respectively, by the 
Rt. Hon. Lord Weir and Mr. H. E. Yarrow, and by 
Professor C. J. Hawkes, were discussed together, 
the chair being taken by Eng. Vice-Admiral Sir 
Robert. Dixon. These papers are both repro- 
duced in an abridged form on page 721 of this 
Issue of ENGINEERING. 

The discussion was opened by Mr. J. Hamilton 
Gibson, who read a written contribution from 
Mr : J. Johnson, of the Canadian Pacific Steamship 
Company. In this contribution, the writer stressed 
the importance of a pure feed-water supply to high- 
pressure boilers, pointing out that the make-up 
feed must also be pure. Не referred to the instal- 
lation on one of the company's vessels, in which 
medium-pressure Scotch boilers were used in 
conjunction with the main plant. The water-tube 
boilers only received pure condensate from the main 
condensers, the losses being made up by & supple- 


tion to the subject of coke. 
Mr. T. Clarkson, stated that the subject of pul- 


fuel fired S.S. Mercer. 1 
that the advantage of using this fuel was that it 


facilitated bunkering ; the pulverised coal could be 
delivered into the bunkers much in the same 
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Referring to the Büchi system of supercharging, he 
mentioned that reports had been published showing 
that the power of the engine was actually doubled 
by this system. 


In the absence of Lord Weir, Mr. Yarrow replied 


to the discussion, in so far as it turned on their joint 
paper. 
giving the results for the Canadian Pacific vessels, 
was most valuable. 
answer Mr. Cook's query as to the temperature of 
the tube. In reply to Mr. Spyer, he would say 
that the objections to the use of solid drums were 
becoming less, as such drums could not be made 
more cheaply than formerly. 


He said that Mr. Johnson's contribution, 


He regretted that he could not 


In replying to the discussion on his paper, Professor 


Hawkes said that his remarks would be brief, as 
the majority of the speakers had dealt with the 
steam aspect. 
steam and the oil engine, each having its legitimate 
sphere. 


cylinder wear. 
reduced by the use of suitable materials, such as 


Perlit iron, but in the case of ordinary cast iron, 
the wear undoubtedly appeared to increase progress- 
ively with the size of the cylinder. 


He bimself believed in both the 


Mr. Freeman bad raised the question of 
He agreed that wear could be 


UTILISATION OF бош AND Liquip FUELS. 
A paper by Dr. C. H. Lander bearing the above 


title was the first dealt with at the sectional 
meeting presided over by Sir Richard Threlfall, 
F.R.S. The contribution, in abridged form, will 
be found on page 722 of the present issue. The 
first speaker in the discussion, Professor H. Louis, 
stated that Dr. Lander had remarked that, according 
to present practice and knowledge, coal or other 
fossil fuel, as extracted from the earth, was not 
available until labour of some kind had been 
applied to it. 
perfectly true, but it did not go far enough; three 
elements were actually involved—namely, labour, 
capital, and what, for want of a better term, might 
be called administration, which latter term included 
technical and scientific work. He would like to 
stress this matter because the necessity of the 
co-operation of these three elements was often 
overlooked. Coal was often spoken of as if it were 
one substance ; it was not, however, an entity like 
methane or benzole, but was a complex material. 
It might be said to be composed of bright coal, 
dull coal, and soft coal or fusain. 
be separated from the remaining constituents, and 
he was of opinion that the function of fusain was in 
connection with dust firing. Bright coal could not 
be separated from dull coal at present, but this 
would probably be accomplished at some future 
date. He would like to emphasise that, in order to 
utilise coal to its fullest extent, it was necessary to 
separate and use each constituent in its own 


particular sphere. 


This statement, he thought, was 


The latter could 


Another speaker, Dr. Cullen, thought that the 


Fuel Research Board were giving undue prominence 
to low-temperature carbonisation processes. The 


board might, for instance, give a little more atten- 
The next speaker, 


verised fuel had not received the attention it 
Dr. Lander had mentioned the pulverised 


merited. 
He would like to point out 


manner ав fuel ой was. An important matter in 
connection with the process was that large combus- 
tion chambers appeared to be necessary. Professor 
R. W. Dron, who spoke next, said that pneumatic 
processes for coal cleaning had facilitated the 
extraction of fusain. Froth flotation could be used, 
but the fusain took up so much moisture in the 
process that the subsequent utility of the material 
was impaired. Continuing the discussion, Engineer- 
Admiral Scott Hill stated that recent investigation 
had resulted in something being done to reduce the 
size of combustion chambers in pulverised-fuel 
plants. Тһе last speaker, Dr. Max Toltz, stated 
that in the middle-western States of America and in 
central Canada there existed an enormous deposit 
of lignite. It was [used for domestic purposes 
to a certain extent, but it could not be shipped as 
it crumbled easily. Тһе best way of utilising this 
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deposit presented a difficult problem ; they had 
tried several low-temperature carbonisation pro- 
cesses, but could not make them а commercial 
success. They would welcome information on the 
subject. 

Dr. Lander, in his reply, stated that he cordially 
agreed that coal was not one substance. In their 
surveys of the national coal resources, the Fuel 
Research Board had found it necessary to take 
hundreds, and even thousands, of samples, in order 
to obtain correct impressions of each seam investi- 
gated. The term labour had come to possess a 
political significance, but he had used it in its 
widest sense. Dr. Cullen had referred to the undue 
prominence given to low-temperature carbonisation 
by the Fuel Research Board. He would like to 
assure the meeting that high-temperature carboni- 
sation accounted for 50 per cent. of their expendi- 
ture, while low-temperature carbonisation was 
responsible for only 25 per cent. 


Соке-Оукм, Town, AND PRODUCER Gas. 


The second paper dealt with under the presidency 
of Sir Richard Threlfall was upon the above subject, 
and was by Mr. R. Ray. It will be found on 
page 722 of the present issue. The discussion was 
opened by Dr. E. W. Smith, who stated that, in 
connection with the supply of coke-oven gas to 
municipal authorities, there were, and rightly so, 
certain very rigid conditions in force regarding 
quality, pressure, and constancy of supply. He 
thought that what was wanted was the national 
co-ordination of gas-fuel producers and users on the 
lines laid down by the Electricity Commissioners for 
electricity undertakings. An outlet for the surplus 
coke-oven gas would mean cheaper gas, cheaper 
coke, and cheaper steel. The next speaker, Professor 
H. Louis, was entirely opposed to the view that 
surplus coke-oven gas should be applied to municipal 
use. This gas should be consumed in the steel 
works as a means of producing cheaper steel. 
Mixed with blast-furnace gas, if necessary, it might 
be used as fuel in open-hearth furnaces, in soaking 
pits, and for a variety of other purposes. The 
great modern necessity was cheap steel, and all the 
by-products obtained from coal should be used to 
that end. Professor W. A. Bone, who spoke next, 
emphasised Professor Louis’ remarks, and thought 
that steel works should be reorganised in such a 
manner as to enable them to make full use of all 
the gas produced as a by-product in any part of 
the plant. 

Mr. Ray, in his reply, stated that it was unfor- 
tunate that, in the past, coke-oven plants were 
erected at the pit-head rather than at the steel works. 
It was a question, therefore, of conveying the gas 
to the works. As matters stood at present, the 
disposal of coke-oven gas was a vital question in 
the coking industry, and coke manufacturers should 
come together and discuss the whole question. Sir 
Alexander Gibb, in his recent presidential address to 
the Institution of Chemical Engineers, had suggested 
another outlet for coke-oven gas, namely, for the 
generation of electricity. It might be pointed out 
that gas engines were small units for this purpose, 
but the proposal held future possibilities. 


WATERLESS GASHOLDERS. 


For the paper by Mr. F. Prentice, dealing with 
waterless gasholders, next considered at the meeting, 
the chair was taken by Mr. T. Hardie. Dr. C. C. 
Carpenter should have presided, but was unable tc 
be present. The contribution will be found on 
page 722 of the present issue. Mr. Hardie, who 
opened the discussion, stated that the type of 
gasholder under consideration was the result of the 
ingenuity of Dr. K. Jagschitz, of the Maschinen- 
fabrik Augsburg-Nürnberg A.-G., Gustusberg, Ger- 
many. During the past hundred years much skill 
and thought had been devoted in this country to the 
design of gas holders, and, as a result of this accu- 
mulated experience, two principles had come to be 
accepted as fundamental, namely, the telescopic 
system and the water seal. Dr. Jagschitz departed 
from these principles, and his form of seal was both 
ingenious and effective. Furthermore this system 
provided a rigid and static structure and enabled 
the engineer to calculate the stresses which occurred 
at various points. He had been interested to find 


that a works for the manufacture of the holder had 
been installed in this country. 


holder was undoubtedly a machine in the strict 
sense of the term, and therefore needed supervision. 
He understood that in America the tar seals were 
inspected daily, and he would like to know if this 
was also the case at Ipswich. Supervision expenses 
should be taken into account when comparing 
costs. He disagreed from the view that a polygonal 
form of holder was as strong as a cylindrical one, 
and in connection with the holder at Tampa, 
Florida, mentioned in the paper, be was inclined 
to think that the glass windows were broken 
rather by the deflection of the cylinder from the 
vertical than by the force of the gale. Moreover, 
he would like to know if the broken glass had got 
into the tar seal, and, if so, what was the result. 
The author had spoken of electrically-driven pumps 
for raising the tar for the seals,and had said that 
they operated at rare intervals only. He himself 
thought that it was possible that they might fail 
just when they were needed; possibly, however, 
they were tested every day. Again, in cold weather 
tar was sluggish whereas in hot weather, it ran 
easily ; he desired to know if the tar were recon- 
ditioned in any way. 


had taken 18 years to obtain а footing in this 
country. One reason why they had been adopted 
in Germany and in the United States was because 
the spiral gasholder did not exist in those countries. 
This latter form of gasholder was much more econo- 
mical than the guide-framed holder; consequently 
in the countries in which the cheaper spiral holder 
had been adopted, the waterless gasholder would 
not prove во attractive & proposition. 
of opinion that the weight of the disc at the top of 
& waterless holder would, in time, tend to cause it 
to lean out of the upright. The author had men- 
tioned the advantages enjoyed by the waterless 
holder in regard to painting ; he would like to point 
out that the facilities for raising and lowering а tank 
holder should be remembered in this connection. 
Mr. W. Doig Gibb, who spoke next, said that whether 
the holder under discussion was to be а permanent 


ite favour could not be lightly disregarded. Taking 
into account the very great cost of foundations, 
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years. He calculated Ше annual cost of running ап 
ordinary 18,000-ton holder, as compared with a 
800-ton waterless holder of the same capacity, 
to be as follows: Painting, 100/., in the first case, 
апа 401. in the second; inspection costs from 
15:., to 201., for any ordinary, and 35. for a waterless 
holder; electricity in the case of the waterless 
holder 107., and oil on the top of the water in the 
саве of the ordinary holder from 87. to 101. Соп. 
sequently, the total annual cost of an ordinary holder 
was about 1231., whereas that of a waterless was 
about 851. The question of foundations was an 
important one, but, in his opinion, the primary 
advantage of the waterless gasholder was the fact 
that constant pressure was obtained. This had 
proved of very great value during times of peak 
load, notably during the 2-hour midday cooking 


period. 


Mr. R. J. Milbourne said that the waterless gas- 


MODERN BOILER CONSTRUCTION. 


The meeting at the Institution of Mechanical 
Engineers оп the 5th inst. was set apart for the 
discussion of two papers. The first, entitled 
“ The Properties of Materials for use at High 
Temperatures with special reference to Boilers 
for Superheated Steam,” was introduced by Mr. 
К. С. С. Batson, and is reproduced in abstract 
on page 723 of this issue. The chair was occupied 
by Sir John Dewrance, and, the paper having been 
taken as read, the discussion was commenced, 
immediately the meeting was opened, by Sir Robert 
Hadfield, who considered the subject of great 
importance, as it might possibly help in the develop- 
ment of the turbine. It was well known that mild 
steel could not be safely employed in any direction 
at high temperatures, and the metallurgist was 
trying to find alloys of iron and other metals to 
meet the higher stresses involved. Perhaps those 
alloys of iron, nickel, and chromium that were being 
developed were most resistant to high temperatures, 
but the field was very wide, and several firms had 
already produced some 8 or 10 heat-resisting alloys 
between them. 

Ап example might be quoted in an alloy made 
by his firm for the rotors of superchargers for aero- 
planes. In this connection, he might refer to the 
earlier work of Professor A. Rateau, to whose paper 
on turbo-compressors he was indebted for some 
usefuldata.* The rotor was cut out of the solid, and 
the stresses at the root of the blade might go up to 
10 tons per square inch. A speed of 53,000 r.p.m. 
was possible, and a temperature of about 850 deg. 
One rotor had been tested by a Government depart- 
ment for 250 hours, and had shown no change of 
shape. This type of steel might be useful in larger 
turbine work. Bronze alloys had high efficiency, 
but still stronger materials might ultimately be 
needed. In Paris a large turbine with blades of 
such a kind had done very well. The composition 
of a suitable alloy would be 0-4 per cent. carbon. 
11 per cent. chromium, 29 per cent. nickel. and 
about 60 per cent. iron. Investigation was con- 
tinually going on; his own firm had usually three to 
five alloys in hand at once, and engineers would 5001 
be able to make full use of the knowledge gained. 

Sir Charles A. Parsons was of opinion that what 
engineers primarily wanted were tubes which would 
withstand high temperatures, and instanced the 
early adoption of pressures as high as 1,000 Ib. P 
square inch, which were rendered abortive throug 
want of suitable material. : 

Sir Dugald Clerk recalled that many years "T 
he had discussed the possibility of gas turbines ., 
Sir Charles Parsons. The main difficulty was, f | 
with the reaction turbine the blades would 1 
be immersed in flame. The highest кызып ы 
an ordinary constant volume engine жав 2, ШЕ 
C., in special cases 2,500 deg. C., and it was men. 
able that any material bathed in gas of this m 
ture would stand. The impulse gas turbine Wis" 
practicable, and the temperature drop hat it 

; во low t 
expansion, but the efficiency was те, The 
would not compete with an ordinary di sa ет: 
steel mentioned by Sir Robert ad ases with 8 
ployed in a rotor actuated by 2. of metal 
much lower temperature. The Ша important. 
standing high temperature strains pen liners dl 
In some early experimente with 


1 123, 545. 
в See ENGINEERING, vol. cxiv, РР. 91, 


Mr. Samuel Cutler stated that waterless gasholders 


He was 


design or whether it was to be further modified, 
he would like to emphasise that the claims in 


he was inclined to think that this or some similar 
design had come to stay. 


The next speaker, Mr. G. Evetts, stated that he 
had been responsible for the building of some twenty 
gasholders. From the point of view of foundations, 
he did not think that he would have saved much 
by putting in waterless gas holders. He agreed, 
however, that they would prove useful when the 
ground was bad. А previous speaker had drawn 
attention to the fact that spiral gasbolders were 
cheaper than guide-framed holders. He con. 
curred, and his experience had shown that the former 
were from 8 per cent. to 12 per cent. cheaper than 
the latter. The last speaker, Mr. J. L. Chaloner, 
thought that waterless gasholders should be as 
successful in this country as they were in Germany 
and the United States; the conditions in each of 
these three countries were much the same. All 
that British engineers required was detailed infor- 
mation on the whole subject. 

Mr. Prentice then rose to reply. He stated that 
waterless holders had been attacked during the 
discussion because they required supervision. 
He maintained that they were no different in 
this respect from other gasholders; all needed 
frequent inspection. He himself had not been at 
Tampa, but he quite believed the statement of the 
engineer in charge of that gasholder, which was to 
the effect that no visible deflection had occurred as 
a result of the typhoon. He had not found that the 
electric pumps were in the habit of failing, but, 
to make quite sure, each pump was in duplicate, 
and the sets operated on alternate weeks. Ава 
result of months of work they had obtained a 
sealing tar which was not greatly affected by 
temperature. 'The cost of painting а gasholder of 
the usual type was about 200l., and it needed 
painting once every two years; а waterless holder, 
on the other hand, only needed painting every five 
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twenty-five years ago. Though thermal efficiency | change in the authorities’ views. Оп the Continent, 
it would appear, the welded drum up to 400 Ib. 
working pressure was adopted because of inadequate 
appliances for producing any other type. 

Power station designers called for advances in 
temperature up to 900 deg. F. А temperature of 
840 deg. F. seemed to be the present limit.  Per- 
sonally, he would prefer 800 deg. F., so that mild 
steel could be used and a continuous supply of 
material would thus be available. Тће designers, 
however, ask for a steel with only а heat resistance 
of 900 deg. F., but the metallurgists offer them steels 
containing nickel and chromium, with enormously 
greater heat-resisting qualities, but with such 
limited physical properties as to make them unsuit- 
able. Higher carbon steels with & larger proportion 
of manganese seemed to offer possiblities. The 
superheater header should have the same charac- 
teristics as the tubes to avoid trouble. There was 
no difficulty in distinguishing between а boiler and 
an economiser, the former always containing water 
at a relatively constant temperature. ; 

Mr. Е. Samuelson considered the 600 deg. Е. 
given as а maximum temperature for mild steel 
much too low. The experience of many years had 
shown no trouble with ordinary mild steel with 
higher temperatures. Designers should be placed 
in à position so as to be able to provide for 1,000 
deg. F. at least, and he would be prepared to work 
out a turbine for that temperature. At present, 
900 deg. F. was quite practicable. 

Mr. S. B. Donkin observed that one effect of air 
heating to а high degree was to increase the extent 
of mechanical stoker repairs, and thus tend to 
compel the use of pulverised fuel. Makers should 
be able to design stokers to withstand a tempera- 
ture of 600 deg. Е. Personally, he thought condi- 
tions in steam generation would be happier without 
so many auxiliaries on the boilers. Ав to materials, 
the 70/30 nickel chromium alloy had a very high 
limiting creep stress, and it occurred to him that it 
might be used with advantage for parts of super- 
heaters and not necessarily the whole of them. 

Mr. W. H. Martin described the process of welding 
steam drums used on the continent, the strength 
of the weld obtained being 90 per cent. of that of 
the solid plate. Correct cylindrical shape was 
obtained by high internal water pressure before the 
final annealing process. The welded drum had the 
advantage of а hard natural skin as compared with 
forged drums which were machined. 

Mr. J. О. Twinberrow (Canada), referring to а 
remark in Mr. Рафеће в paper was of opinion 
that it was essential for the boilermaker to be 
responsible for the boiler and furnace as а single 
complete unit. At present design was in a state of 
flux, and in 12 months time boilers might be quite 
different. The solid brick-walled furnace had 
proved hopelessly inadequate and air cooling was 
not a satisfactory solution. Yet it was essential 
to have a high standard of air-heating for efficiency. 
The furnace walls should Fave a surface tem- 
perature of the melting ash of the coal used. 
Thicker walls overheated and were eroded to the 
right thickness by the melted ash until equilibrium 
was maintained. If thin they were too cool and the 
slag built up. Researches on bare tube walls made 
by the United States Bureau of Mines showed that 
the temperature of the furnace side of the tubes 
was 400 deg. F., which was too cool, the full furnace 
temperature was found 12 in. to 18 in. away from 
them. 

Reference had been made by Mr. Patchell to 
steaming economisers. Тһе speaker had visited 
the Calumet Plant of the Commonwealth Edison 
Company, Chicago. This had a steaming econo- 
miser boiler generating approximately 300,000 
lb. of steam per hour, i. e., about 60 lb. per square 
foot of heating surface of both boiler and furnace. 
The furnace was formed of refractory-faced cast 
iron blocks bolted to 34-іп. tubes on 6-in. centres. 
The original thickness of the refractory facing was 
14-іп., which became reduced shortly after the 
boiler started operating to Ив equilibrium point 
thickness of $ in. A change was made to a higher- 
fusing-ash coal, and the slag built up till the lining 
was somewhat thicker than originally. The furnace 
maintenance costs were negligible. 

The lazy flame pulverised-fuel burners involved 


constant-pressure engines, the metal had exhibited 
а disconcerting growth. was nowadays much higher than formerly, he 
Mr. H. N. Gresley pointed out that normally | thought, vith Mr. Patchell, that it should be 
the locomotive engineer did not employ very high correlated with commercial efficiency. There were 
temperatures, as, with the exception of an engine | many features in the modern boiler room which had 
in Germany and another in Switzerland, really|no place in the old—superheaters, air-heaters, 
high pressures were not employed at present іп regulating systems and so forth, and more systems 
locomotive practice. At the same time, while of firing, e.g., liquid fuels and pulverised coal had 
superheater temperatures did not normally exceed | to be considered. This rendered the work of the 
800 deg. F., there were occasions when the tubes consulting engineer more responsible. 
might be subjected to greater heat, as, for example, мг. B Samuels was of opinion that th d i 
when an engine was stopped suddenly, with а Ме <р алго OPINION (дак tre тонып 
modern boiler practice might ђе described as one of 
eavy fire on the grate. There would be then no getting away f the tank boil He though 
steam passing through the tubes. The immediate | disti % 5 „ 
difficulty was more with cast iron. This was em- VF hes that of air heating. There 
уе Inest heats Бекер head а | Were a number of boilers at work to-day with air 
ployed in steam c , superheater ers, and | temperatures up to 400 deg. F., and bei 
so forth. It would be interesting to know the пре P. 37 
limitin ; built to work with a temperature of 500 deg. F. 
g creep stress in cast iron when the tempera- | Thermal efficie had | : 
ture was about 800 deg. F. 1 certainly increased. For 
Sir William Ellis thought that the discussion with Ро" there was in London to-day a boiler plant 
would emphasise the incompleteness of the know- — Of 994 per 25 
ledge of the subject. Не had found that in the Mr. I. N. Heen t observed that the air heater 
United States greater progress had been made in seemed to be displacing the economiser. He 
the employment of welded pipes and headers as thought the modern boiler was essentially а two- 
opposed to solid-drawn parts, with apparent safety. Part one, the first part being the economiser through 
But in spite of such tentative advance, it was | "ВСВ water was forced, and having enough surface 
necessary to add to the common stock of knowledge to reduce the temperature of the gases leaving the 
by more extensive experiments in both tempera- smaller steam-raising part, from, say, 1,300 deg. F. 
tures and pressures, Other steels should be investi- | ОГ 1,400 deg. Е. to some 600 deg. Е. It was not 
gated. With the so-called alloy steels the physical practical to expect an increase in thermal efficiency 
difficulties were great enough, but present prices above 90 per cent., and it seemed to him that the 
were quite prohibitive. А modern welded drum path indicated was that of reducing capital costs. 
might be 45 ft. long, 4 ft. 6 in. in diameter by 4 in. This involved the question as to how far the boiler 
thick. An alloy steel would be too costly to em- could be split up into parts like those he had just 
ploy in it, even if it were possible to manufacture it mentioned. 
without setting up dangerous internal stresses.| Mr. Т. Sugden said the paper seemed to refer 
Experiments with alloy steels should, however, be | chiefly to boilers for power stations. Returns made 
vigorously continued. by Mr. Hiller in 1895, showed that the percentage 
Dr. W. Н. Hatfield said he thought it must be | ОЁ the total horse-power in the United Kingdom 
conceded that a temperature of 450 deg. C. was the generated in Lancashire and Cornish boilers was 
limiting temperature for mild steel. For higher 61 per cent., and in water-tube boilers at the same 
temperatures it was necessary to know something rating, 1-8 per cent. In 1913 these figures: had 
of the effect of continued heat application. Тһе | become 45 per cent. and 5-3 per cent. respectively. 
question of duration of tests was important, and he To-day he thought the total horse-power generated 
advocated, at some length, methods of extending | іп Water boilers might be anything from 15 per cent. 
them over a considerable period of time. to me ut cent. This confirmed the conclusion 
Dr. W. Rosenhain ; arrived at by а previous speaker. It was creditable 
with Dr. Hatfield’ Lor este of 4 to 6 months, | (0 boiler makers that though boilers had increased 
An accurate determination of creep stress was both in size and pressure accidents were fewer. 
fundamentally desirable, but it should be possible On this head it might be remarked that probably the 
to have mechanical and chemical tests which could | *Plosion effect from a water-tube boiler generating 
be applied so as to identify the desired character- 100,000 of steam per hour at 800 lb. per square inch 
istics rapidly. Tests of three or four days he also | Pressure would be less than that of two Lancashire 
viewed with misgiving. Metals, unlike other mate- boilers generating one-third of that quantity at 
rials, did not normally pull apart by separation 200 Ib. per square inch pressure. It should not be 
between crystals, but when high temperatures overlooked, however, that a modern boiler gener- 
were reached every metal would fail. Recent ating 10000010! Beam а BOO орташа Was 
researches had shown a longer duration than the | Virtually a flash boiler, inasmuch as the water could 
tests suggested above, in the case of steel, and the disappear from the gauge glass in 2 © > minutes al 
tests proposed might, therefore, be misleading. normal rate of working and the boiler run dry in 
He thought: that. nul more was known of the about 20 minutes. There must, therefore, be a 
real behaviour of metals under higher temperatures, perfect system of feed control. With regard to the 
engineers in practice would have to be content with VVV . * 
а shorter life of materials. Thus, manganese steel up to high temperatures satisfactorily, but failed 
rails would last longer than ordinary steel rails. chiefly from mechanical causes, e.g., cracking when 
Engineers had, however, to accept the latter from ураш з. 
considerations of cost. Again, it was well known | Mr- Н. Sporburg was of opinion that the modern 
that many aero engines could not be constructed boiler-maker should avail himself of all available 
at all if stresses were kept so low that a long life auxiliaries for the production of steam at а high 
was possible. They were designed for a life of a temperature; pressure alone was not what was 
certain duration only. Some figures would shortly wanted. The new plant at Rugby with which he 
be available on the question of the effect of high | 28 concerned worked at 350 lb. pressure and a 
temperature on various materials. There жав temperature of 750 deg. F. The only trouble they 
great difficulty in working high temperature steels had had was with the economiser tubes, due to air 
because they were made heat resistant, and cast in the feed water. Could boiler-makers not provide 
metals seemed to be more satisfactory on the whole | Steam temperatures 25 per cent. to 30 per cent. 
than forged. Tubes could not be cast, but he higher than those now commonly met with ? 
suggested that possibly welding might prove a| Mr. Н. Е. S. Mackay thought the paper dealt with 
way out of the difficulty. boilers for electric power stations only. In industry, 
Mr. Batson, in reply, said he thought the discus- the conditions were considerably different, the back 
sion had indicated some interesting lines for further | pressure turbine playing an important part. The 
research. increasing size of turbines was a great factor in 
The second paper, entitled The Present Trend boiler development. They were now made of 
in Boiler Practice," was contributed by Mr. W. Н. | 150,000 1b. stcam capacity per hour and upwards, 
Patchell, and will be found, in abridged form, оп | and 250,000 lb. were being considered. He was 
page 723 of this issue. The chair was occupied by Sir | satisfied that riveted steam drums could be made 
Alexander B. W. Kennedy. Major S. J. Thompson nowadays perfectly tight for 600 1b. working pressure, 
and was of opinion that welded drums were not 


initiated the discussion by references to Mr. Patchells' a 
pioneer work in installing large boiler plants some | likely to become popular here unless there was some 
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enormous furnaces. The present tendency was 
towards smaller volumes. Тће well-type furnaces 
&t the Chas. R. Huntley Station at Buffalo operated 
at 60,000 B.Th.U./cubic foot heat release. Coal with 
1,800 deg. F. ash fusing point temperature was used. 
No attempt was made to solidify the ash which was 
tapped out at intervals like blast furnace slag. 
These furnace walls were also of refractory-faced 
cast-iron blocks bolted to 34 in. tubes. After six 
months' steaming one furnace cost 15s. and two 
hours' labour for one man torepair it. With regard 
to steam drums it must not be overlooked that in 
built-up ones, for say 750 lb. per square inch pressure, 
the weight of butt straps and rivet heads was not 
inconsiderable, and it was no wonder other methods 
of construction were being studied. 

Mr. Patchell, in reply to the discussion, recalled 
that the first superheater was started in a power 
station 35 years ago. Іп 1905 he had not succeeded 
in convincing United States engineers as to the 
merita of the large boiler, which was then in existence 
here. Last year in Detroit а boiler having 43,000 
ва. ft. heating surface was installed. He thought 
the boiler proper was getting rather smaller, so 
many adjuncts were being attached to increase the 
output. Тһеге were no higher boiler or turbine 
efficiencies in the United States than here, but there 
were higher overall efficiencies in power stations. 
An important factor in this direction was that in 
this country а boiler engineer had never yet been 
paid an adequate salary. 


ELECTRIC POWER TRANSMISSION. 


Dr. S. L. Pearce presided at the meeting held 
in the rooms of the Surveyors’ Institution, when 
a paper оп“ Electric Transmission of Power аз 
Applied to Large Areas,” was presented by Mr. 
Archibald Page. This paper is reproduced, in a 
slightly abbreviated form, on page 724 of this issue. 

Dr. Pearce, in introducing Mr. Page, said that 
the subject of electric power transmission could 
not have been placed in better hands, since it 
was the author’s task to give effect to the ideas 
envisaged in the Electricity (Supply) Act, 1926, 
whereby it was hoped to establish a scheme of 
electric power transmission on national lines. 
With the establishment of the “ grid," interconnec- 
tion would cease to be a subject of merely academic 
interest and would become one of great economic 
importance. 

Mr. Page, in introducing his paper, said that the 
route of 930 miles of the 3,000 miles which formed 
the “ grid," had been settled. The minimum area 
occupied by the cheapest type of sub-station 
would be about 30 ft. by 150 ft., and the cost 
would be some 30,000/. This explained why the 
main lines would not be tapped for loads of less 
than 10,000 kw. 

The discussion was opened by Sir John Snell, 
who remarked that the author was quite right to 
divide transmission lines into two classes. The 
object of the “ grid" was to enable the electrical 
load of the country to be concentrated, as far as 
possible, on the most economical of the existing 600 
stations, thus permitting them to be operated at a 
high load factor and leaving the other stations, 
which were not so well placed, to look after the 
remainder of the load. The distances over which 
power would have to be transmitted were therefore 
short, and the whole of the design of the “ grid,” 
with its notable simplicity of lay-out, had been 
dominated by this fact. In time, however, he 
felt sure that it would also be necessary to build 
longer lines, in order that the water-power of the 
Highlands might be developed. Last year no less 
than 70 per cent. of the revenue earning plant in 
the country’s generating stations was held in 
reserve. The new Act would enable money to be 
more profitably invested in transmission, and also 
permit the country to be opened up electrically. 

With regard to regulations, the Electricity Com- 
missioners had not only to stimulate the use of 
electricitv, but to protect the public, and it was not 
alwavs easy to preservo the middle course between 
the two. With the tvpe of construction adopted 
by the Central Electricity Board, however, to 
smother the line with cradles at road crossings, 
would not only not add to the safety of, but would 
constitute a menace, to the public. 


Mr. Е. Н. Clough was the next speaker. Confining 
his remarks to the two subjects of voltage control 
and lightning protection, he said that synchronous 
machines might well be used at the distributing 
points, so as to improve the power factor and ensure 
good voltage control. The capacity current of 
50 miles of 132,000-volt line amounted to about 
8 per cent. of its normal loading of 50,000 kw., and 
was equal to the magnetising currents of the step-up 
and step-down transformers. The reactance of 
the system might considerably reduce the power 
factor at the station. Generators should be run 
at a slightly lagging power factor; the quadrature 
current, if not too large, could be supplied econo- 
mically by the main generators. The use of 
synchronous machines equipped with voltage 
regulators would enable the voltage to be auto- 
matically maintained and materially reduce the 
necessity for taps, or other voltage regulating 
devices, on the transformers. 

Turning to the subject of lightning protection, 
Mr. Clough said that where breakdowns due to 
lightning were liable to occur, the relative strengths 
of the insulation of the insulators, switchgear and 
transformers should be arranged to give protection 
in that order. It was inadvisable, for instance, to 
strengthen the line insulators unduly, since the 
trouble might then be passed on to more expensive 
apparatus. The use of guard wires reduced the 
voltage induced in the line due to a near-by lightning 
discharge. Additional guard wires should, therefore, 
be placed over the lines near a switching station, 
and the number of suspension insulators reduced. 
Any surge would then “spill over" the smaller 
insulators, instead of causing the breakdown of 
the more expensive switches and transformers. 

Мг. В. О. Kapp pointed out that the “ grid” 
lines, acting as interconnectors, would only carry 
about 20 per cent. of the energy generated and the 
ohmic losses would, therefore, be of the order of only 
0-15 per cent. The losses in the transformers would 
be about 2 per cent. Voltage regulation was, 
therefore, & more important factor in the design 
than the losses. А variation of + 4 per cent. was 
allowed at the consumer's terminals, but there 
were many places where a voltage drop occurred 
on the way from the generating station, owing to the 
transformations that took place and the wide 
spacing of the lines. Of the total drop, half occurred 
in the transformers and the rest in the lines. The 
carrying capacity of the lines, unlike a cable, was, in 
fact, limited by the regulation and not by thermal 
considerations. These interconnectors would have 
their periods of maximum load three times а day, 
when plant was started up and shut down, and this 
load might be greatest in the early years since, as 
the country became more electrified, the greater 
part of the station output would be used locally. 
À further point to notice was that while each station 
would want to run at the optimum power factor, 
the wattless current must come from somewhere. 
The voltage must, therefore, be anchored” at 
one place and the other stations fall into line. 

Mr. J. W. Lieb, who was specially called upon by 
the Chairman, said that American experience was 
not necessarily a criterion for this country. It 
would be of interest to point out, however, that their 
output was increasing at the average rate of 
11 per cent. per annum and the number of under- 
takings was decreasing owing to the absorption of 
the smaller by the greater. Interconnection had now 
gone so far that the lines in an area roughly one- 
third of that of the United States, had been tied 
together and synchronised as one system. The 
percentage of electricity generated by water power 
was tending to decrease, and, as long as coal 
remained at its present price, would be used with 
increasing reluctance. Cables working at 132,000 
volts had been in successful operation in New York 
and Chicago for some months.* This was a notable 
contribution to the interconnection problem, since 
it enabled the transmission lines to be connected 
direct to power stations in urban areas, without the 
use of either transformers or overhead lines along 
city streets. The interconnection of systems was 
necessary to obtain a good diversity factor, and 
the load dispatcher's" work was of supreme 


* See page 177 ante. 


importance. He must determine how the load should 
be carried and prevent the see-sawing," referred to 
by Mr. Kapp, from taking place. The dispatcher 
was specially needed in cases of emergency. 

Dr. 5. 2. de Ferranti thought that what was 
required to make the operation of our large electrical 
undertakings more satisfactory was a vastly 
improved switching system. Mr. Page’s remark 
regarding the cost of tapping the main lines was a 
direct condemnation of our present methods, 
for while interconnection meant greater certainty 
of supply it also involved the tieing together of 
large amounts of energy which, when liberated at a 
fault, were very terrible in their effects. The biggest 
problem was, therefore, how to control these 
immense forces more cheaply, more easily and more 
certainly. If that could be solved, great improve- 
ments could be made in our methods of distribution. 

Mr. C. D. Тайе pointed out that the “ solid ” inter. 
connection advocated by Mr. Page was not in 
accordance with the practice which had been 
generally adopted during the past few years on 
33,000-volt systems, the object of which was to 
remove any line that failed from the system at once. 
Close voltage regulation was of great importance in 
certain industries, e.g., artificial silk manufacture, 
where if the voltage were reduced by 5 per cent. 
considerable trouble would be caused, while if the 
supply was cut off for two seconds it might mean 
that hours had to be spent before the plant was 
ready to work again. 

Mr. Alexander Dow said the use of “ loose-linking " 
mainly depended upon local conditions. In Detroit 
it was necessary, and was so arranged that when part 
of the system was faulty it was cut out, while if a 
station was cut out, the load it was supplying was 
also removed. А lightning stroke might induce a 
high-frequency voltage of 400,000 volta on the line. 
To such voltages transformers acted as a condenser 
rather than as an inductance, this “ transparency " 
allowing the voltages to be transferred to the 
secondary lines. He was glad to hear that the 
33,000-volt cable problem had been solved, and 
added, a little ironically, that this news would 
be welcomed all over the world. British engineers. 
he added, were going to have some wonderful 
experiences from which they would learn a great 
deal. He could tell them some things for which 
to look out, but they would soon discover them for 
themselves. 

Mr. Page, in the course of a short reply, remarked 
that even when the “grid” was most heavily 
loaded, it would not be carrying more than 20 рег 
cent. of the maximum demand. Sir John Snell 
had stated that the percentage of spare plant had 
been too high. It had recently been hinted that 
the pendulum had swung too much in the other 
direction. Though the situation would have to be 
carefully watched, no doubt the figure would be 
less than it had been. Мг. Taite was in error іп 
supposing that the “ grid" would be solidly inter- 
connected. Arrangements would be made so that 
when any part of the system got out of control, 
that part would be locked off from the rest. 


DomeEstic LIGHTING AND HEATING. 


A paper on “ Domestic Lighting and Heating 
and its Influence on Load Factor of Supply was 
then read by Mr. A. F. Berry, Colonel R. E. Cromp- 
ton occupying the chair. Ап abstract of this paper 
will be found on page 724 of this issue. 

The Chairman, in opening the discussion, said 
that the subject dealt with in the paper was very 
important for electricity undertakings in the west 
of London, where there was no power load, and 
some other way had to be found to fill the depres- 
sions in the load curve. 

Lieutenant-Colonel W. А. Vignoles remarked 
that the only way to improve the load factor was to 
sell electricity for purposes other than lighting. 
The only exception to that rule was when heaters 
carried а“ со4-впар” peak during the winter. 
such as did not occur at any other time. This. 
however, was only likely to take place when the 
price charged for heating was high. Тһе load 
factor could be improved by increasing the inten- 
sity of shop lighting during the daytime and 
encouraging the illumination of shop windows after 
hours. Тһе load in the summer time could be 
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increased both by water heating and refrigeration, 
There were now some 50,000 electric cookers in use 
in this country, though this only represented 1] per 
cent. of the houses in electrified areas. It was signi- 
ficant that progress was most rapid in new areas, and 
had been accelerated by the recent improvements in 


the hotplates. 


Mr. F. W. Purse thought the lighting peak would 
always be noticeable. He felt certain that the effect 
of the heating and cooking peak loads was not yet 
appreciated. It was not the load factor alone which 
affected the cost, but the output, or the two in 
Under the Central Electricity Board's 
system of charging, an increase in load factor 


combination. 


would mean а higher average maximum demand, 
and the price payable would therefore increase. 

Mr. J. W. Meares said that the question of 
thermal storage required closer consideration even 
in steam stations, so that the energy generated 
during times of low load could be used during the 
peak. 

Mr. A. H. Dykes pointed out that practice had 
shown that the fixed charge in & two-part tariff 
could accurately be based on the lighting load. 
They must be allowed to retain а high flat rate, in 
order that consumers with a low load factor lighting 
load might not be unduly benefited. 

Mr. J. W. Lieb said that the improvement of the 
load factor was uphill work. In New York there 
was no seasonal “ off peak," and very heavy loads 
now occurred in the summer. Broadcasting had 
improved the load factor in residential areas, ав it 
kept consumers at home and kept them up later. 
Refrigeration, on both a large and small scale, had 
been a great assistance. 

Dr. 5. Z. de Ferranti thought that the author had 
underestimated the amount of electricity that 
would be used by a household of five people. Water- 
heaters should not be manually controlled. Тһе 
paper referred to the question of heat storage, 
which was very important. 

The author made a brief reply. 


(To be continued.) 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


‚ The Cleveland Iron Trade. Buyers of Cleveland pig- 
Iron are still backward, but makers are well placed and 
are not disposed to grant price concessions. The limited 
output is fully taken up by requirements of producers’ 
own consuming plant, and by delivery demands against 
running contracts, while the total stocks are stated to 
be down to about 10,000 tons, which is as small a quantity 
as is considered necessary for ordinary trading. Deli- 
veries to Scotland show some falling off, and there is no 
Improvement іп overseas shipments. Fixed prices 
stand : Хо. 1 quality, 68s. 64.; No. 3 g.m.b., 66s. ; 
Хо. 4 foundry, 65s. ; апа No. 4 forge, 643. 6d. 

Hemalite.— Conditions in the East Coast hematite 
branch continue unsatisfactory and discouraging. To 
secure orders, makers have to accept prices substantially 
below cost, and aa the already rather large stocks are 
steadily increasing, quotations threaten to fall. Unless 
an unexpected change for the better is experienced in 
the very near future, further curtailment of output is 
likely. Nominally, market rates are governed by mixed 
numbers at 70ә., but orders can be placed on considerably 
lower terins. 


Foreign Ore.—Threatened shortage of supply enables 
sellers of imported ore to uphold quotations, though 
sales аге few and small. Best rubio is 228. 64. c.i.f. Tees. 


Blast. Furnace Coke.—Fairly good export sales of 
furnace coke are reported, but only moderate quantities 
are taken up for local use. Durham, good average 
qualities, are 175. 64. to 175. 9d., delivered to consumers’ 
works in this district. 

Manufactured Tron and Steel.—Finished iron and 
steel is slow of sale, and in some branches orders are 
rather urgently needed. Common iron bars аге 10/. 5s. ; 
best bars, 101. 104. ; double best bars, 101. 15, treble 
best bars, 11/. ; iron rivets, III. 5s. ; packing (parallel), 
il. 103. ; packing (tapered), 107. ; steel billets (soft), 
60. 15».; steel billets (medium), 74, 23. 64.; steel billets 
(hard), 71. 128. 6d. ; steel rivets, III.: steel ship plates, 
8/. 7s. 6d.; steel angles, 71. 17». M.: steel joists, 
71. 178. 6d. ; heavy sections of steel rails, 81. 10s. : black 
sheets (No. 24 gauge), 104. ; and galvanised corrugated 
sheets (No. 24 gauge), 131. 53. to 131. 10s. 


Importa of Iron and Steel.—Imports of iron and steel 
to Middlesbrough continue to decline. Statistics just 
Issued by the Tees Conservancy Commissioners give the 
imports of iron and steel to Middlesbrough from Holland, 
Belgium, Germany, France, Norway, Sweden, India, 
and coastwise, for the seven months ending May 31 last, 
at 134,145 tons, as against 248,589 tons for the same 
months а year ago, and 42,718 tons for the corresponding 
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pre-war period of 1913-1914. Pig-iron imported was 
4,408 tons, as against 80,944 tons а year ago, апа 
181 tons in the pre-war period ; crude sheet bars, billets, 
blooms and slabs, 102,967 tons, as against 132,123 tons 
and 27,413 tons respectively ; and plates, bars, angles, 
rails, sheets and joists, 26,770 tons, as against 35,522 tons 
and 15,124 tons respectively. 

Shipments of Iron and Steel.—Shipments of iron and 
steel from Middlesbrough during May totalled 71,252 
tons, as compared with 81,801 tons in April. Last 
month’s clearances comprised 16,351 tons of pig-iron, 
4,096 tons of manufactured iron, and 50,805 tons of 
steel. Of the pig-iron, 7,905 tons went to foreign ports, 
and 8,446 tons coastwise; of the manufactured iron, 
2,787 tons went abroad, and 1,309 tons coastwise ; and 
of the steel shipped, 38,720 tons went overseas, and 
12,720 tons went coastwise. Scotland was, as usual, the 
largest buyer of pig-iron, accepting 6,936 tons; while 
Denmark took 2,150 tons, Wales, 1,400 tons, and Italy, 
1,100 tons. South Africa, with an import of 650 tons, 
was the chief recipient of manufactured iron. Argentina 
was the heaviest importer of steel, with 8,883 tons. 
Other principal customers for steel were: India, 6,921 
tons; Australia, 5,406 tons; Kenya, 2,188 tons; Natal, 
1,835 tons; Portuguese East Africa, 1,690 tons; New 
Zealand, 1,438 tons; and Transvaal, 1,031 tons. 


NOTES FROM THE SOUTH-WEST. 


CaRDIF¥Y, Wednesday. 


The Coal Trade.—Except that a moderate demand 
still exists for best Admiralty large coals and Black Vein 
Monmouthshires, the general inquiry for Welsh steam 
coal has slackened off to an appreciable extent of late. 
Shipments of coal in the past week amounted to only 
360,650 tons, compared with 394,430 tons in the pre- 
ceding week, and with 410,960 tons a month ago. Pit 
stoppages have increased owing to the lack of trade, 
but, despite this, colliery salesmen adhere to the minimum 
prices scheduled, but prospective buyers hesitate to 
commit themselves for forward delivery, as it is con- 
sidered possible that the owners might be compelled to 
reduce their minima notwithstanding that present 
figures are insufficient to meet costs. Here and there 
collieries are able to secure 3d. to 6d. per ton above the 
minimum prices, but the majority of salesmen are glad 
to book up business at the minima. Output of smalls 
has been curtailed by the poor demand for large, with 
the result that buyers of small experienced difficulty 
in obtaining their requirements, while colliery salesmen 
in some cases refused to scll small except in conjunction 
with large. It has been decided by the Marketing 
Association that the minimum price of smalls and 
duff for home use shall be Is. 6d. рег ton at Ше pithead 
below the f.o.b. minimum, which in the case of smalls 
ranges from 10s. to 12s. 6d. 

Colliery Losses. Evidence of the uneconomic condition 
of the Welsh coal industry is to be found in the latest 
joint audit by representatives of the owners and соШегу 
workers. Тһе audit for the three months to the end 
of April shows a loss of 293,438“. sustained in South 
Wales, equal to 1». 3:994. per ton on the output of 
11,268,033 tons. The position was slightly better than 
was the case in the previous three montlis, when а loss 
of 761,312L, ог ls. 5-82d. per ton, was shown. Тһе 
proceeds аб 128. 9-924. per ton at the pithead in the three 
months ended April compared with 13s. 2.684. in the 
previous quarter, and 158. 3:45d. per ton twelve months 
ago. In the fifteen months to the end of April, a loss of 
2,902.2931. was sustained, while the output at 58,200,000 
tons was 12.800.000 tons less than in the corresponding 
period of 1913-14, and exports at 28.000.000 tons 
showed в diminution of 9,000,000 tons. These figures 
are alarming when it is realised that the falling off is 
not due to а diminished consumption abroad, but to 
the fact that foreign countries have become less depen- 
dent on United Kingdom coal in consequence of the in- 
creasing output and consumption of foreign coal, раг- 
ticularly in Belgium, Germany, France and Holland. 

Iron and Steel.-—Exports of iron and steel goods in 
the past weck totalled 13,184 tons, compared with 
17,818 tons in the preceding six days. Shipments of 
tinplates and terneplates were raised from 6,500 tons to 
8.179 tons, but those of blackplates and sheets were 
reduced from 2.345 tons to 153 tons, galvanised sheets 
from 3.722 tons to 127 tons, and other iron and steel 
goods from 3,251 tons to 4,726 tons. 


NOTES FROM THE NORTH. 


GLAsGow, Wednesday. 


Scottish Steel Ттаде No change of any note has taken 
place in the Scottish steel trade this week. Orders аге 
not any more plentiful and inquiries are also far from 
satisfactory. In very few instances can plant be kept 
running full for the week, and the present state of the 
industry is most discouraging to all concerned. Тһе 
continued large output from the shipyards with no corre- 
sponding booking of new tonnage is a serious matter for 
the steel makers as well as for the shipbuilders, and 
improvement in the booking of new contracts is anxiously 
awaited. Inthe black sheet trade nochange forthe better 
can be reported. Тһе demand all round,is poor and 
galvanised sorts are even rather quieter. Тһе following 
аге the current market quotations : boiler plates, 107. 10». 
per ton: ship plates, 8/. Та. 64. per ton: sections, 
71. 173. 64. per ton: black sheets, j-in., 81. 124. 64. per 
ton; and galvanised corrugated sheets, 24 b.g., 131. 5s. 


per ton, all delivered Glasgow stations. 


Malleable- Iron Trade.—In the West of Scotland 


malleable-iron trade there is only a moderate business 
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passing. The difficulty of securing a sufficient number of 
orders to ensure the week’s running of plant is as acute 
as ever, and it is seldom possible to see more than a day or 
two ahead. In the steel re-rolling branches the position is 
a little obscure at the moment owing to the adoption of 
the free price arrangement. There has not been time 


yet to show if the influx of business will be much increased, 
and at present the works аге quiet. 
are as follows: Crown bars., 101. 5s. per ton for home 
delivery and 91. 15s. per ton for export; re-rolled steel 


The prices current 


bars, 7. 158. per ton for home delivery, and 71. for 


exports. 


Scottish Pig- Iron Trade.— The Scottish pig-iron makers 


are no better off for specifications this week as consumers 
are continuing their policy of buying for actual require- 
menta only. The net result is that stocks are increasing. 
The following are the market 


uotations: Hematite, 
748. per ton, delivered at the steel works; foundry iron, 
No. I. 755. per ton, and No. 3, 718. per ton, both on trucks 


at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
Saturday last amounted to 597 tons. Of that total 
511 tons went overseas and 86 tons coastwise. For the 
corresponding week of last year, the fi 8 were 459 tons 
overseas and 56 tons coustwise, making a total ship- 
ment of 515 tons. 

Shipbuilding.—Conditions in the shipyards are, on the 
whole, fairly active. There are, of course, many yards 
with little work on hand, but the general output for the 
year to date has been exceedingly good. ew orders 
are scarce, but during the past month some ten or eleven 
were reported, and one or two of these were important 
contracts. To put the industry on а proper footing, 
however, S VAN times that number of orders would 
require to be placed, but shipowners cannot yetsee much, 
if any, possible betterment in freights. The output from 
the different districts for the month of May was as 


follows :— 


Vessels. Tons. 

The Clyde ... > 5 28 49,461 
The Forth ... TE Sag ws 5 3,392 
The Тау .. T $us We 2 7,400 
The Dee апа Moray Firth 2 465 
37 60,718 


The Clyde total is the third highest for this year and 
is the best Мау output for many years. It brings the total 
for the year, to date, up to 240,732 tons, which total has 
only been bettered on six occasions for over twenty 
years. In 1913 the total was 293,997 tons, for the corre- 
sponding five months, so that this year is only some 
53,000 tons under the record year. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.--The amount of business being booked 
by the steel.producing sections is insufficient to keep 
plants operating above 50 per cent. capacity. Тһе 
continued rise in the price of Continental materials is 
responsible for a certain amount of business being 
deflected to this area. Inquiries are not very numerous, 
and the general position is one that gives rise to a certain 
amount of anxiety. Home quotations continue steady, 
the latest figures being :—Derbyshire foundry pig, 638. to 
63s. 6d. ; Derbyshire forge, 58s. ба. ; Lincolnshire foundry, 
625. ; Lincolnshire basic, 60s. ; Siemens acid billets, 10/.; 
hard basic billets, 7/. 24. 6d. to 7l. 12s. ба. ; soft basic 
billets, 6l. 5s. to 6. 78. 6d. ; soft wire rods, 71. 10s. ; 
crown iron bars, 10“. 108. ; iron hoops, III. 108.; steel 
hoops, 9/7. 108. to 104. Quietude reigns іп the heavy 
engineering branches. While the present demand for 
railway rolling-stock is practically negligible, the future 
gives promise of some good contracts being booked by this 
area. South America is in the market, while new railroad 
schemes in South Africa, India, and Brazil, are likely to 
prove beneficent. Тһе shipbuilding industry is depressed. 
The call for forgings and castings from this locality is 
well below normal. Despite keen competition from the 
Continent, makers of electrical equipment are receiving 
their full share of the work in circulation. India, 
Australia, New Zealand, and South America are all good 
customers. The home demand is steadily picking up. 
Foreign mining enterprises are not responsible for 
anything like the number of orders received in previous 
years. Тһе slow revival of the home coal-export market 
is also causing British collieries to be rather meagre with 
their purchases. Тһе chemical, aircraft, and automobile 
industries are taking big supplies of special steels. 


South Yorkshire Coal Trade.—Under the coal marketing 
regulations many collieries are responsible for a greatly 
reduced output, and, in some instances, have partially 
closed down, having turned out their monthly quota. 
Buyers generally are proceeding cautiously, showing 
little inclination to enter into forward business. Best 
steam hards are only moderate on home account, but 
bigger quantities are being shipped abroad via Hull. 
Other industrial sorts show little change. Best quality 
house coal is in stronger request. Secondary and 
inferior sorts are, however, dull.  Blast-furnace coke 
continues to improve, while there is а steady demand 
for foundry and furnace coke, both on home and foreign 
account. Quotations :— Best hand-picked branch, 276. 6d. 
to 294. ба. ; Derbyshire best brights, 204. 6d. to 214. ва. ; 
best house coal, 19s. to 20«. 6d. ; screened house coal, 
165. to 17s. 6d. ; screened house nuts, 158. 64. to 165, ; 
Yorkshire hards, 158. to 16s. ; Derbyshire hards, 158. to 
16. ; rough slacks, 88. 64. to 98. 6d. ; nutty slacks, 6s. 
to 75. ; smalls, 38. to 44. 6d. 
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1,500-KW. TURBO-GENERATOR AT GUILDFORD POWER STATION. 


CONSTRUCTED BY MESSRS. С. A. PARSONS AND COMPANY, LIMITED, ENGINEERS, NEWCASTLE-ON-TXNE. 
(for Description, see page 713.) 
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brated by an international gathering, in which 


delegates from engineering, scientific, and profes- 


Kingdom, throughout the Empire, and in most 
civilised countries have taken their welcome part. 
The celebration has been given a characteristic 
form by being made to synchronise with one of 
the periodical engineering conferences which the 
Institution has held of late years, and, to an extent 
perhaps even greater than at previous meetings, 
the papers submitted have furnished engineers 
with a stock-taking of the existing conditions 
of practice in numerous branches of their art. 
The delegates have had the advantage of listen- 
ing to a description in outline of the activities 
of the Institution by its distinguished President, 
Mr. E. F. C. Trench, and of receiving the thanks 
of the Institution on the proposal of one of its most 
illustrious members, Sir Alexander Kennedy, while 
the occasion has been taken to compile a brief 
illustrated account of its history, prepared with a 
singular sense of proportion and produced in an 
appropriate and unusually beautiful form. The 
proceedings have also included the delivery of the 
34th James Forrest lecture, of which we reproduce 
a part elsewhere in this issue, and in this Sir Alfred 


sional societies and universities in all parts of the 
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Ewing has enriched the literature of the country as 
well as of the profession by an address which should 
appeal to а wider audience than that to which it waa 
delivered, and to later generations. Among the 
variety of matters to which attention has been called 
in the course of the week's proceedings, it may be 
permissible to refer to some features in the history 
of the Institution, and to consider one or two facta 
which seem to bear оп its prospects. 

Looking back on the place of the Institution in 
history, it may seem remarkable that it was not 
established at an earlier date. The Royal Society was 
founded in 1662, the Society of Arts in 1754, and 
the Medical Society of London in 1773. The 
explanation of this delay may perhaps be found in 
Mr. Trench's remark that in 1818 civil engineering 
had not yet become a recognised learned profession. 
There was a superabundance of mathematical equip- 
ment and a considerable accumulation of physical 
observations, but as yet there was no co-ordination 
between these sciences and the practice of engineer- 
ing. It may, perhaps, be significant that the Institu- 
tion itself was started principally by а number of 
young mechanical engineers, but did not take root 
and prosper until after it had attracted the support 
of Telford and others, who would have been called 
civil engineers in the narrower sense of the term. 
Civil engineering in this sense is necessarily based 
more directly than mechanical engineering on 
experience and practice. In many kinds of works, its 
constructions themselves have to serve as the 


foundations of its methods, and their volume and 


permanence tend to give the art а settled practice 
which in mechanical engineering is assured more 
effectively by ап experimental foundation. For 
such & foundation to be permanent, however, the 
experimental work must be informed by а general 
theory, and for this, as Sir Alfred Ewing points 
out, the material was not available at the time. 

Established, however, in 1828 on & sound founda- 
tion, the Institution pursued steadily the full range 
of activities it had been started to promote. From 
the outset it took for its province а] engineering 
work that was not military, and ite transactions, 
proceedings, selected papers and abstracts became 
а valued part of engineering literature throughout 
the world. It is a remarkable fact that the whole 
of this literature, the publication of which has 
cost over 400,000., has been distributed without 
charge. In its early days the Institution sought to 
procure the necessary material by levying fines 
on members who did not contribute papers every 
year. With the growth, however, of humanitarian 
instincts, and perhaps the increase of its member- 
ship to numbers which would have been incon- 
venient if all members had contributed papers in 
order to escape fines, it came ultimately to sub- 
stitute the award of medals ав a means of attracting 
suitable papers. Here. again, the comprehensive 
scope it gave to the class of work with which it was 
concerned is indicated by the fact that only one of 
these medals bears the name of an engineer— Telford 
—who was а civil engineer in the present sense, 
while two others bear the names of Watt and George 
Stephenson, a fourth that of the Institution's 
secretary, Forrest, while a fifth, shortly to be insti- 
tuted, is to be ап award for а metallurgical paper. 
From an early date, the Institution recognised its 
duty to the younger members of its profession, when 
in 1838 it instituted a class of Graduates, which, in 
1867, was replaced by that of Students. 16 was 
not, however, till 1889 that it prescribed certain 
external examinations to be passed by students, 
nor till 1897 that it instituted examinations of ite 
own in preliminary and scientific subjects to be 
passed by associates, supplemented in 1919 by an 
examination in the routine office work of а civil 
engineer. Meanwhile, its practice of holding meet- 
ings was observed with extraordinary regularity. 
For 96 years it held one every week during the 
session for the discussion of papers, and only since 
the outbreak of the war have these meetings been 
held every fortnight. Beginning with 1897, it 
instituted periodical conferences, dealing with a 
wide range of engineering subjects, the sixth of 
which has now Just been completed. 

A branch of work in which the Institution has 
taken a part which has sometimes been notable 
without, perhaps, yet having reached the limits of 
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Ив possibilities, is that of the experimental and 
scientific investigation of engineering problems. "The 
need for such investigations was felt as far back as 
1827, when an inquiry was proposed into the relative 
merits of high-pressure and low-pressure steam, but 
at that time the Institution had to abandon the 
project through lack of funds, апа did not 
resume such an intention till 1896, when it under- 
took Ив investigation into the thermal efficiency 
of steam engines, following on Willans's classical 
papers. Тһе various investigations conducted 
by committees of the Institution since then on 
the tabulation of the results of steam-engine 
and boiler trials, standards of efficiency of internal- 
combustion and other heat engines, and finally, 
the report of 1927 on tabulating the results of 
heat-engine trials, will be within the recollection 
of readers. A committee on reinforced concrete, 
appointed in 1908, had to abandon its work in 1914, 
owing to the outbreak of war. Another investiga- 
tion, still in progress, was instituted in 1916 with the 
assistance of the Research Department and various 
port and harbour authorities into the deterioration 
of structures in sea-water. In the early stages of 
the existence of the National Physical Laboratory 
the Institution also gave liberal support to researches 
on engineering subjects. Perhaps. however, the 
undertaking most important in itself, and illustrat- 
ing а function the Institution can discharge with 
peculiar propriety, was the initiation of what is 
now the British Engineering Standards Association. 
It arose out of the proposal of Sir John Wolfe Barry, 
that a committee appointed by the council of the 
Institution should consider the advisability of 
standardising various kinds of iron and steel 


sections. Ав а result, a permanent committee was 


formed with the co-operation of the Institutions of 
Mechanical and Electrical Engineers and of Naval 
Architects and of the Iron and Steel Institute, out 
of which has grown the structure of the present 
Association. An incidental example of the thorough- 
ness with which the Institution understands its 
functions is seen in the operations of its Benevolent 
Fund, supported by the voluntary subscriptions 
of its members, from which in the last sixty-four 
years £215,000 have been distributed with the 
strictest possible privacy. 

This record of sustained and various activity 
has been accompanied by every sign of material 
growth. From the “full 100 members ” of 1826, 
contributing an income of 200, the Institution 
has now a roll of over 10,000, with an income of 
over 38,0001., and accumulated and trust invest- 
ments of nearly 75,000/., in addition to a capital 
value of over 350,0001. in its premises. Тһе increase 
in its numbers is, perhaps, the more remarkable 
because of the steady tendency to heighten the 
standard of qualification and the remarkable 
growth of institutions devoted to special branches 
of engineering. The Institution of Mechanical 
Engineers, founded in 1847, has also over 10,000 on 
ita roll, and the Institution of Electrical Engineers, 
founded in 1871 and until the 'eighties serving only 
the need of telegraph engineers, has over 11,000, 
while there are several other engineering institutions 
with memberships running into thousands. А 
question which arises naturally in considering such 
figures is what are to be the functions and mutual 
relations of these bodies, and what are the pros- 
pects of the separate but allied industries they 
represent. 

In the impressive peroration with which Sir Alfred 
Ewing concluded his survey of the last century, he 
remarked with truth that, if progress is tested by 
the conquest of inanimate nature, that century 
finds no parallel in the past. Не appears to view 
with something like apprehension the prospect that 
the engineering work of the next hundred years 
will produce no such startling social changes as 
those it has effected in the last century, and will 
attract relatively little public notice. It may, 
perhaps, be questioned whether the likelihood that 
engineering work will attract less public attention is 
altogether to be deplored. 1% seems possible that 
no less active and useful work may be reserved 
for it in developing its functions in its own way 
than when the novelty of its productions procures 
them an exaggerated publicity, and to some extent 
their development may be distorted and even im- 


of the market place. 


the importance of its arts and sciences, and the 
responsibility attaching to those who practise them, 
is not likely to be the less on this account. It 
was not until the Institution of Civil Engineers 
was founded that an attempt seems to have been 
made to define the duty of the engineer, and even 
the famous definition then evolved may be thought 
to be incomplete. One aspiration of the engineer, 
indeed, is to direct the great forces of nature to 
the use and convenience of man. 
revealed during the last century to show how 
very much greater and more various those forces 
are than mankind could have suspected. When 
Shakespeare wrote 


his imagination anticipated fact no less surely than 
when his fairy undertook to put a girdle round 
the earth in forty minutes. 
curious coincidence, lending point to Sir Alfred 


can handle wisely, that the creature by whom these 
sounds were perceived was a homicidal monster. 


peded by the often misleading cries and catch-words 
The recent evolution of engi- 
neering has, indeed, been so rapid that it may well 
be expected to have no parallel in the future, but 


Institution and delegates to the Conference were 
received by the President, Mr. E. F. C. Trench, and 
Mrs. Trench and the Council, and an excellent 
musical programme was provided for the entertain- 
ment of the guests. Numerous exhibits of engi- 
neering models were displayed, these, appropriately 
to the occasion, being mainly of ап historical 
character illustrating the developments in civil. 
engineering work since the initiation of the Institu. 
tion in 1818. 

A supply of water being а prime necessity of 
mankind, we may well commence the brief account 
of the exhibits we propose to give by referring to 
those relating to this subject, which were provided һу 
the Metropolitan Water Board, of which Mr. H. Е, 
Stilgoe is Chief Engineer. Тһе exhibits included a 
section of elm water main, as used in London prior 
to 1808, each section consisting of a tree trunk bored 
axially and formed with male and female conical 
joints at the opposite ends. Portions of lead 
water mains of the late 16th Century, showing 
plumbers' joints, and of early cast-iron spigot and 
socket mains, jointed with wooden staves, were also 
shown, as well as early methods of connecting supply 
pipes to mains. Brass driving ferrules were used 
for this purpose with wooden mains and their use 
was continued with cast-iron mains until they were 
superseded by screwed ferrules. 

The Elder Brethren of Trinity House, whose Chief 
Engineer is Mr. J. P. Bowen, showed an interesting 
collection of ancient and modern apparatus used 
in connection with coast and channel lighting. A 
model of the old Goodwin light vessel, of 1795. was 
to be seen, as well as one of the modern lightship 
stationed at the Royal Sovereign Shoals. Іп this 
vessel the illuminant is a 3-kw. gas-filled electric 
incandescent-lamp of 500,000 candle power, giving 
a range of visibility of 11 miles. A 4-kw. lamp of 
the same type was also shown, as well as an early 
10-wick kerosene burner, an early arc lamp, and a 
modern Hood petroleum-vapour burner, used 
with an incandescent mantle. Developments ш 
reflectors and lenses for lighthouse purposes were 
illustrated by examples of a Mersey reflector, made 
from small rectangular mirrors attached to a 
parabolic former, a Fresnel lens panel, and a panel 
of a modern fifth-order optic. Other exhibits 11 
connection with shipping and navigation were 
models of the first Cunarder, Britannia, built in 
1840, the Great Eastern, and the modern oil-tanker 
British General, these being lent by the Science 
Museum, South Kensington. Sir Jobn I. Thorny- 
croft also showed models of the first torpedo-boat 
built for the British Navy, viz., the Lightning. of 
1876, and of a modern destroyer representing the 
Bruce class. Another model exhibited by Sir John 
was designed by his father, Mr. Thomas Thornycroft. 
in 1846, and was notable in that it was probably 
the earliest example of a boat fitted with a closed 
stokehold and forced draught. | 

Railway developments, іп connection with рег. 
manent-way, were illustrated by an exhibit provided 
by Mr. Charles J. Brown, who showed samples of 
angle rails and fish-bellied rails on stone sleeper 
blocks, the former being designed by Outram m 
1797 and being used by vehicles with ordinary 
wheels. A section of the present standard track of 
the London and North Eastern Railway system was 
also shown for comparison, as well as an exper 
mental type of track, laid this year, using bull- 
headed rails, cast-iron chairs and reinforced-conerete 
block sleepers. А rail from Trevithick’s old гайха) 
at Merthyr Tydfil, discovered during the construc 
tion of the Taf Fechan Reservoir, as mentioned in 
ENGINEERING, vol. exxiv, page 144, was also shown 
by Messrs. Sir Мех. Binnie, Son and Deacon. Lac: 
motive developments were illustrated by 8 sectional 
model of the Rocket, shown in motion, of the lons- 
boiler type of locomotive patented by Robert 
Stephenson in 1841, of a modified Fairlie type d 
| locomotive constructed Бу Ше North va a 

motive Company for the South African Governne 
INSTITUTION OF CIVIL ENGINEERS. | Railways, and of the Royal Scot engine, No. 61"! 

Аз an item in the programme of the Charter- | of the London, Midland and Scottish Railway. The 
Centenary Celebrations of the Institution of Civil | two first-mentioned models wereshown bythe Science 
Engineers, to which we devote a considerable | Museum, and the others by Sir Hugh Reid, Bert- 
amount of space in this issue, a conversazione was | Models of the latest types of bogies used vith modern 
held at Great George-street, Westminster, on the | rolling stock were also shown by Mr. G. H. Shettield. 
evening of Tuesday, June 5. Members of the А particularly interesting exhibit, illustrating th 


Much has been 


“ Ве not afeard ; the isle is full of noises, 
Sounds, and sweet airs, that give delight, and 
hurt not, 


It may be thought а 


Ewing’s remark on the extent to which engineering, 
progress has given mankind sharper tools than it 


The primary task, however, of the engineer seems 
to be much less ambitious than that imagined by 
Telford or Tredgold. Before he can direct the 
forces of nature to the convenience of man, he must 
find means to avert the inconveniences and destruc- 
tion they constantly threaten. When first he dug 
himself а cave to live іп, or а tomb to preserve the 
bodies of his kindred from the beasts, when he 
built himself а house, when he abolished space by а 
bridge, reclaimed land from the marshes, or pro- 
tected а harbour by а breakwater, he was not seeking 
to derive convenience from natural forces, but to 
avoid or abate their perils. If the next century 
produces no discovery to increase the number of the 
forces of nature available for the convenience of man, 
the engineer will still have an Atlantean task to 
perform for the world, and no less than heretofore its 
prosperity will depend on his success. While for the 
most part the resources of nature remain as they 
were or are decreasing, the numbers of mankind are 
growing steadily and still more rapidly their wants. 
Directly and indirectly, these processes constitute the 
most formidable natural force by which the material 
prosperity of the world, and even the maintenance 
of its civilisation, is threatened at the present time. 
On the other hand, the resources of nature are being 
used wastefully in every department of industry, 
and in many of them the mere saving of avoidable 
waste would go far to provide for the needs of any 
immediate future. Тһе business of the engineer, 
already in hand, is to locate that waste and find the 
means of avoiding it. This will not be the work 
of one profession or one group of men. "The extent 
of its success will depend on how intimately the 
labour of all classes of workers can be co-ordinated, 
not by subordinating one to another, but bv so 
interlocking their activities as to produce the utmost 
result possible from what at best is likely to be an 
insufficient body of workers. By its position and 
history the Institution of Civil Engineers seems to 
be in a position of conspicuous advantage to under- 
take such co-ordinating work. Upon occasion it 
may indeed be said to have acted in this sense 
already. Among the activities most to be hoped 
for it during the next hundred years none appears 
to be of more importance than that its great 
powers should be addressed to assist in co-ordi. 
nating the work by which it is being sought 
to make the practice of engineering in its various 
branches more efficient. 


CONVERSAZIONE OF THE 
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to, which is nearly opposite the present Tate 
Gallery. Experimental work was carried out and 
guns were made here for some years. At the northern 
end of the site was а house occupied by Sir Samuel 
Morland, in which was a collection of mechanical 
curiosities, and in 1654 it was proposed to establish 
here а College for artisans, which would probably 
be the first technical college ever contemplated. 


progress made in the development and application 
of alloy steels, was arranged by Sir Robert A. 
Hadfield, Bart., but the space at our disposal 
wil not permit us to describe this in detail. It 
included specimens of cast iron, wrought iron and 
carbon steel produced by the cementation and 
crucible processes a century ago, as well as of various 
implements made from the last-mentioned material. 
Modern alloy steels were represented by specimens 
of manganese, silicon and nickel-chromium steels, 
and articles made from these to illustrate their uses, 
as well as of high-speed steels, permanent-magnet 
steels and many special steels of recent origin. 
Among the latter may be mentioned a machinable 
non-magnetic steel having a high yield strength, 
heat-resisting steels, non-corrodible steels, and 
special steels for steam-turbine construction and 
for the manufacture of steam fittings. The develop- 
ment of projectiles, including those of the armour- 
piercing type, was also illustrated in a very complete 
manner, by numerous specimens and photographs. 
The only other metallurgical exhibit we noticed 
was that of Mr. S. O. Cowper-Coles, who showed a 
model of his process for rendering iron and steel 
rust-proof by forming zinc-iron and other alloys 
on the surface, together with numerous examples 
of objects treated by the process. 

In connection with the development of power- 
production appliances there were comparatively 
few exhibits, but those of the Science Museum 
included a model of Maudslay’s table engine of 1807 
and one of a Bellis & Morcom high-speed engine. 
This exhibit also included a Gramme dynamo and a 
Siemens dynamo of 1870 and 1873 respectively. 
Dr. P. Telford Petrie showed the original drawings 
of a number of boilers, mostly of the Lancashire 
and Cornish types, used in the early part of (ће | егесі independently by each national Committee. 
Nineteenth Century, and Mr. W. H. Patchell showed | The British delegation consisted of the following 
plugs trepanned from the tube holes of a steel gentlemen: Messrs. J. P. Chittenden, Н. L. Guy, 
boiler-drum plate and from a boiler-drum forging W. А. Patchell, I. V. Robinson, T. Roles, F. Samuel- 
designed to withstand pressures of 400 lb. and son, G. Stoney, М. С. S. Swallow, and J. F. Stanley. 
1,200 15. per square inch respectively. | 

Apparatus for investigating the stresses in 
structures was exhibited by Professor E. G. Coker 
and by Messrs. J. S. Wilson апа W. Gore, the former 
showing apparatus demonstrating Sir David Brew- 
ster's suggestions, made a century ago, for examining 
the stresses in masonry arches by means of glass 
models in polarised light. Modern photo-elastic 
methods for finding the stress distribution in bridges 
by means of celluloid models was also shown, and 
we hope to deal with some of Professor Coker's 
newly designed apparatus for this purpose in an 
early issue. Messrs. Wilson and Gore’s exhibit 
included the rubber models and ancillary apparatus 
used by them twenty to twenty-five years ago ш 
determining the distribution of stresses in masonry 
dams. It will be remembered that these ехрегі- 
ments, particulars of which will be found іп Exar- 
NEERING, vol. Ixxx, page 134, and also on page 692 
of vol. Ixxxv, confirmed the validity of the trapezium 
law of pressure distribution on horizontal planes and 
proved that the shear stress increased from zero 
at the upstream face to a maximum near the down- 
stream face. Doubt had been thrown on the 
validity of these assumptions in 1904 by Pearson and 
Atherley in а Draper's Company research memoir, 
the effect of which was to cause the late Sir Benjamin 
Baker to defer his recommendations regarding the 
raising of the Assouan dam. 

Of the remaining exhibits, we may mention that 
of the Central Electricity Board, of which Mr. A. 
Page is the Chief Engineer, consisting of models of 
the steel towers for the overhead transmission lines 
for the 132,000-volt grid, which were illustrated in 
our columns (vol. cxxiv, page 532), and a model of 
an outdoor transformer substation for use on the 
system. Many interesting books and manuscripts 
from the Institution library were also on view, | modern station in a remote district, even if its 
including the minutes of the first meeting. an early | capacity be small, will probably be able to for some 
account book, and the original record of Tredgold’s | time to give a supply as cheaply as that obtainable 
description of a civil engineer from the Council | from the grid." Such a position is, however, not 
minutes of December 29, 1827. One other exhibit— | likely to arise very often. The new station, for which 
namely, that of Мг. W. H. Thorpe—may be referred Mr. G. W. Spencer Hawes, M. I. E. E., acted as con- 
to in conclusion. This was a plan showing the site| sulting engineer, and Messrs. С. А. Parsons and 
of works and laboratories which existed at Vauxhall | Company, Limited, of Newcastle-on-Tyne, as main 
from 1628 to 1667. In 1628, the second Marquis of | contractors, is equipped with two Stirling tri-drum 
Worcester engaged Kaspar Kaltoff, a Dutch master | water-tube boilers with integral superheaters and 
mechanic, and established him on the site referred 


NOTES. 
INTERNATIONAL TEST CoDE FOR STEAM TURBINES. 


At a meeting held in Italy last September of the 
Advisory Committee on Steam Turbines appointed 
by the International Electro-technical Commission, 
a draft specification for steam turbines was agreed 
upon, and at a meeting held in The Hague during 
the fourth week of May last a general agreement 
was reached as to a draft circle of acceptance tests 
for steam turbines. The Committee met under 
the presidency of Professor Feldmann and was 
attended by 25 delegates which represented the 
principal manufacturing countries. A large propor- 
tion of the delegates were turbine designers, and 
there was practical unanimity on the general 
principals which should govern acceptance tests. 
Specific proposals were submitted by the British, 
the German, the Czecho-Slovakian, and the United 
States delegates. These were collated by the 
committee, a work which was greatly facilitated 
by the preparatory work of the United States 
National Committee. It is hoped to hold a further 
meeting in London in about a year’s time which 
will consider a full draft of international Rules for 
acceptance tests, based upon the discussions at 
the Hague, which in the meantime will be con- 


ELECTRICITY SUPPLY AT GUILDFORD. 


To build a public generating station at the present 
time with an initial capacity of only 6,000 kw. seems 
at first sight to be contradictory to the policy of 
centralisation, of which so much has lately been 
heard. The difficulty is, however, that the demand 
for electricity is increasing more rapidly than re- 
organisation can be effected, and that during this 
transition period it may be necessary to continue 
to put such relatively small plants into operation 
in certain districts, in order that progress may not 
be interfered with. The particular example of this 
policy we have in mind is that of Guildford, where 
a new station with an initial capacity of 6,000 kw. 
and an ultimate capacity of 40,000 kw. was formally 
inaugurated by the Mayor (Councillor W. R. 
Philpot) on Wednesday, May 30. It may be added 
that work on this station was only begun in Janu- 
ary, 1927, so that it is not one of those cases where 
approval had been given before the new regime had 
assumed practical form. The new station is, more- 
over, not опе of those that have been selected 
under the South-East England Scheme, and Mr. 
F. W. Purse was disposed, during the opening 
ceremony, to congratulate its owners, perhaps a 
little ironically, on this fact. For, he said, as long 
as it was ''non-selected " it could be operated 
free from regulations, and could not be interfered 
with so long as it generated energy more cheaply 
than the Central Electricity Board could supply. 
We mention this to show the dilemma in which the 
Commissioners may be placed. If they refuse con- 
sent to а new station they may be accused of 
holding up the electrical development of an area, 
while if they give consent they may delay the date 
when concentration reaches its maximum, since а 


economisers, the normal steaming capacity of the 
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combination being 40,000 Ib. of steam at 290 15. per 
ва. in., and а temperature of 750 deg. Е. These boilers 
supply one 3,000 kw. and two 1,500 kw. Parsons 
turbo-alternators, some further details of which 
are given on page 713 of this issue. Тһе machines 
run а4 3,000 r.p.m. and generate three-phase current 
at 6,600 volts and а frequency of 50. The switch- 
gear is of the Reyrolle metal clad type. Тһе borough 
electrical engineer is Mr. W. Ellis Affleck, who is 
making arrangements for extending the supply not 
only in the town, but into the adjoining country 


districts. 
A CENTURY OF INVENTIONS.* 


By Sir James ALFRED Еулма, K.C.B., M.A., LL.D., 
D. Sc., F.R.S., M. Inst. C. E. 


Lona ago, as the nineteenth century was drawing 
to its close, I delivered а“ James Forrest " lecture.f 
The honour of being invited to serve again entails а 
responsibility which is all the heavier because this 
time the lecture is an item in the celebration of our 
centenary. When I lectured before, I was free to 
select & department of science in which I was then 
a worker, by way of illustrating, in accordance with 
the founder's wish, the interdependence of abstract 
science and engineering; now, though the general 
purpose i8 the same, I am asked to survey an immensely 
wider field. In those days I was young, and took а 
part, albeit а small one; now I ат old and mainly 
а spectator, who at the best may draw his armchair 
up to the footlights and discourse to the audience 
about the play. The play itself goes on and оп, end- 
lessly, with never а curtain: its interest does not 
flag; and the stage grows so big and so crowded with 
actors and incidents as to bewilder the most observant 
critic. Не must perforce confine bis attention to but 
a few aspects and episodes of а drama which daily 
becomes more and more intricate, vast, and elusive. 

The Council, when inviting this address, suggested 
a very comprehensive text, namely, a prediction which 
Thomas Tredgold added to the definition of Civil 
Engineering which he drew up for the petition for a 
Royal Charter presented in 1828. It ran thus :— 

The scope and utility of Civil Engineering will be 
increased with every discovery in philosophy, and its 
resources with every invention in mechanical or 
chemical science.” 

Seldom, surely, has а prophecy been so justified in 
the event. The history of engineering during the 
century which has passed since these words were 
written is in its main features the story of their fulfil- 
ment. Every адуапсе in scientifie theory has in- 
creased the engineer's mastery of the material world. 
Discoveries, which at first may have seemed wholly 
unserviceable to him, have, in fact, furnished new 
points of departure, leading in ways that were often 
unforeseen to enlargements of his many-sided art. 

It may be doubted whether even Tredgold, with all 
his vision, saw the other side of the picture; whether 
he realised the beneficent reaction by which science 
was itself to profit. But we, at any rate, sce it now. 
We see how developments in science are fostered and 
even initiated by industrial requirements, by engineer- 
ing enterprise; how inventions that were made for 
the purpose of serving a public need have widened the 
outlook of science and given it new tools for research. 
Nowadays theory and practice march together in such 
close association that it is often difficult to distinguish 
them as separate figures in the procession. In chemis- 
try, in metallurgy, in thermodynamics, in electricity, 
who would venture to apportion the credit for progress, 
as between the man who pursues abstract truth and 
him who strives after technical application ? Апа 
looking back we may assert that there has from the 
first been some mutual obligation, not indeed so con- 
stantly operative as it 18 to-day nor so clearly admitted, 
but often very influential. From modest beginnings 
physical science and engineering have advanced, side 
by side, and in the advance their intimacy has deve- 
loped; they have discovered the advantages of rela- 
tionship, and the relationship has itself become closer. 
А century ago they were both sturdy infants, playing, 
one тау вау, in more or less separate nurseries, some- 
times meeting and perhaps sometimes quarrelling а 
little. Now, adult and masterful, they are partners in 
one firm, still conscious—as partners may be—of 
differences in temperament and taste and viewpoint, 
but very conscious also of the strength that comes 
from co-operation. 

To-day we can take no more than an aviator's 
survey—what used to be called a bird's-eye view. Your 
Council has cbosen for the purpose an old bird, who, 
if he is not so strong on the wing as he was, has the 


* Tho Thirty-Fourth James Forrest Lecture, delivered 
before the Institution of Civil Engineers, on June 4, 1928, 

t “ Magnetism.” Minutes of Proceedings, Inst. C.E., 
vol. exxxviii (1899), page 289. a "a 
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doubtful advantage of having seen more than half.a- 
century pass since the time when he began to teach 

ineering. I recall as a boy finding inspiration in 
an account of the doctrine of the conservation of 
energy then published as a new gospel—a doctrine 
which flooded with light much that had been very dark 
in earlier attempts to co-ordinate mechanical ideas. 
My recollections go back to a period before the coming 
of the oil engine, of the dynamo, the electric motor 
and the transformer, when the only practical applica- 
tion of the electric current was in telegraphy, when the 
arc lamp was а scientific curiosity and the telephone 
had still to be born. It is something to have witnessed 
the whole pageant of electrical engineering display 
itself before one’s own eyes, from tiny beginnings to 
its present greatness; to have seen the dream realised 
of a distribution of power from central stations; to 
have watched each stage in the development of the 
steam turbine and its use on land and sea; to have 
observed the internal-combustion engine arrive as а 
modest ally to steam, and gradually turn into a serious 
rival, after effecting a social revolution by making 
transport by road easy and transport by air possible. 
These things are familiar to you all; but it is perhaps 
to the old, who saw their first coming, who knew a 
simpler, homelier world before they came, that they 
make their strongest appeal. To me, who began 
engineering experience with the telegraphy of the early 
seventies, it is much to have been a spectator of the 
wizardry which has so transformed the art of com- 
munication that the spoken word literally goes forth 
to the end of the world. 

But in this review we have to go back further than 
the reach of even the longest individual memory. 
Try to realise what engineering meant in 1828, what 
was its relation to the science of the day, and what 
in fact was, in that day, the state of science. 

The engineers of that period were mainly con- 
cerned with roads, bridges and canals; the era of 
railways was about to begin. Macadam had just been 
appointed Surveyor-General of Roads. He and our first 
President, Telford, had contributed to convert the 
roads from sloughs of despond into highways in 
which the wayfaring man could not err, fit, as the 
President observed in his inaugural address, for 
their Scottish compatriots to use in the continued 
invasion of England. А few years earlier, Telford 
had spanned the Menai Straits with a chain bridge, 
to take the Holyhead road, and the Southwark 
bridge, with its cast-iron arches, was erected to the 
designs of Rennie. But these structures were 
exceptional; it was a rare thing then to build a 
bridge of iron. Shortly before that, Rennie had done 
a far finer work, in the beautiful Waterloo bridge, 
whose fate is now a matter of anxious concern. It 
was in stone that the pioneers erected their graceful 
and enduring monuments of early engineering skill— 
in bridges, lighthouses, docks and harbours. They 
made their mark, too, in the cutting of canals. They 
had covered England with a network of waterways 
whose economic importance we, children of another 
age, find it difficult to estimate aright. During the 
half-century or so which precedes the date we 
celebrate, canal projects were promoted with some- 
thing of the enthusiasm which later attended the 
development of railways; the commercial success of 
some ventures was so conspicuous as to bring about 
а canal mania.” Speculative fever is the last 
thing we think of now in looking at these tranquil 
relics of an almost vanished usefulness, but in the 
years before railways opened a prescient investor 
in canal stock might have had the same good 
fortune as modern venturers sometimes find in such 
things as artificial silk or Marconis. 

The success of the canals wrought their ruin. They 
developed a public need which became too great for 
them to satisfy, and drove men to seek a solution 
in the creation of railways. Тһе canal interest, 
strong though it was, could not stay the coming 
of a more adaptable and quicker method of traction. 
In engineering, as in other affairs, the better is the 
enemy of the good. Naturally the good did not 
love its enemy. Perhaps it was an owner of canal 
shares who bewailed his sufferings as a householder 
near the line of an early railway by writing in this 
fashion to a newspaper: Judge of the mortification 
whilst I am sitting comfortably at breakfast with 
my family, enjoying the purity of the summer air, 
in a moment my dwelling, once consecrated to peace 
and retirement, is filled with dense smoke ог fetid 
gas; my homely, though cleanly, table covered with 
dirt, and the features of my wife and family almost 
obscured by a polluted atmosphere. Nothing ів 
heard but the clanking iron, the blasphemous song, 
or the appalling curses of the directors of these 
infernal machines. 

Though the Stockton and Darlington line, first 
of such public enterprises, was opened in 1895, it 
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was not till 1820 that Stephenson's Rocket, when 
tried against competitive engines on а section of 
the Liverpool &nd Manchester Railway, settled the 
much-disputed question whether steam locomotives 
should be used, and determined also the general 
lines of subsequent locomotive design. 

The steam engine, beginning as а device for pumping 
water out of mines, had been adapted by Watt and 
his followers to the driving of machinery in factories, 
and had thereby become а potent agent in the 
industrial revolution which followed the Napoleonic 
wars. It had been applied experimentally to drive 
carriages on roads and had established Ив position, 
especially in America, as the motive power of paddle 
boats for river traffic. То a small extent, steam was 
being adopted as an auxiliary in sailing ships, and 
reformers were urging that the Navy should give it 
a trial—alleging what seems to us the curious reason 
that а steam ship would cost less to build than а 
sailing ship. We have not found the Hood cheaper 
than the Victory. 

Watt's prejudice against the use of high-pressure 
steam for а long time dominated English practice. 
Nevertheless, Jacob Perkins, rightly described by » 
contemporary as “ап experimenter of no common 
cast," ventured, even before 1828, on pressures such 
as would still be considered very high. Не exhibited 
a piece of steam artillery which, under a pressure 
of 65 atmospheres, projected nearly 1,000 musket 
balls per minute. But Perkins was one of those 
unfortunate inventors who are born before their 
time. What is relevant for us to notice is that, in 
those days, the theory of steam was even more rudi- 
mentary than the practice; the early development 
of the steam engine proceeded without the guidance 
which it would have had if the properties of steam 
had been known. Carnot had already written his 
wonderful essay on the motive power of heat. But 
it had fallen flat. Its meaning was not appreciated ; 
and, at the time of which I speak, the very alphabet 
of thermodynamics had still to be framed. 


Remember that these early steam engineers had no 
idea that what they were doing was to convert heat into 
mechanical] work. Many years were to pass before 
the notion of energy as а thing neither produced nor 
destroyed was to become an established part of natural 
philosophy, before Joule determined the mechanical 
equivalent of heat, and the first principles of the 
subject were formulated by Kelvin and Rankine and 
Clausius, But it may fairly be claimed that the way 
was prepared for these conceptions by the work of the 
engineers, by the invention and frequent use of the 
indicator, by Watt's numerical definition of the term 
“ horse-power," and by the sporting interest of the 
Cornish mine managers іп the “ duty ” of their engines, 
а figure which expressed the relation of what we now 
call the work done to the coal consumed. 


I say ' what we now call the work done," for it is 
curious to notice that а hundred years ago the word 
work had not received the mechanical significance 
we now give it. Even so late as 1841, Whewell, 
afterwards Master of Trinity, an eminent writer on 
mechanics, with а reputation for omniscience which 
was more possible then than now, published а treatise 
on the Mechanics of Engineering ‘ intended for use in 
Universities and in Colleges for Engineers," in which а 
chapter is devoted to what he calls “ Labouring Force.” 
This, in fact, is nothing else than work. It is, he says, 
“ measured by the product of the resistance overcome 
and the space through which it is overcome," and he 
adds that Poncelet and other French engineers, “ call 
it travail." But the obvious English equivalent had 
still to make its way into our scientific phraseology. 

When one looks into the technical literature of that 
period one is sorry for the early student of engineering. 
Physicists and engineers alike were groping their way, 
confusedly, towards mechanical ideas which were as 
strange then as they are familiar now. Тһе mathe- 
matical theory of elasticity is described by its historian, 
Todhunter, as having had its birth in 1821, when Navier 
first gave the equations for the equilibrium of elastic 
solids. Navier had brilliant colleagues among the 
other mathematicians of France. But between them 
and the stolid practicians of Westminster there was & 
wider difference than one of language or political 
sentiment. Their ways were not as our ways. Тгед- 
gold, in а preface to his “ Essay on the Strength of 
Cast Iron, * which discusses the strength of beams, 
goes so far as to repudiate the use of fluxions as un- 
sound. He appears to have regarded a differential 
coefficient as а device for forcing the assent rather 
than convincing the judgment." This prejudice against 
the calculus remained for long а serious handicap to the 
British student of engineering. Teachers misspent 
their ingenuity in dodging the calculus; they often led 
the student to think of it às mysterious and unattainable 
when he ought to have been learning not how to avoid, 
but how to use what is really an indispensable intel- 


* Second edition, 1823. 


lectual tool. 
in great 
teaching of the late Professor John Perry. 


engineering that Regnault undertoo 
into the properties of steam, which led to the publi- 
cation, in,1847, of tables and data which for long 
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The bogey is now pretty well laid, thanks 
part to the unconventional, yet effective, 


Not less than mechanics and heat, the science of 


electricity was still in its infancy. Chimerical ideas 
found vent in engineering papers about the poesibility 
of driving ships by the consumption of a little zinc in а 
galvanic battery. One sanguine inventor estimated the 
cost of propelling a ship in this way at За. 44. a дау." 
Ohm's 
absence of units and instruments of measurement, its 
significance could not be understood. 16 was not till 
the requiremente of the telegraph had to be met that 
the engineers and physicists together attacked the 
problem of framing a logical system of electrical unita, 
determined their magnitude, веб up standards, and 
established practical means of comparing electrical 
quantities with them. 'The work was begun in the 
early sixties, under the auspices of а Committee of 
the British Association, of which the secretaries were 
Clerk Maxwell the physicist, and Fleeming Jenkin the 
engineer. 
boon to the investigator in pure science no less than 
to the technician. 


w had been formulated in 1825, but in the 


What it &ccomplished was an incalculable 


To be able to measure—that, as Lord Kelvin used to 


вау, is in any subject the first step towards real scien- 
tific knowledge. ТШ you can measure quantities and 
express them in numbers you may have the beginnings 
of knowledge, but you cannot claim to have reached 
even the beginnings of science. Not in electricity 
only, but in mechanics, in heat, in all the properties 
and actions of matter where engineers and physicists 
find common ground, it is through the alliance between 
science and 
been evolved. In the beginning came geometry, and 
the word itself tells a tale, reminding us that the origin 
of mathematics was the practical need to measure 
land. And all through the century now under review 
we see the same alliance at work, with the same give 
and take of advantage. 
engineers that Whitworth brought 
mechanism by laboriously creating for the first time a 
true straight-edge,a true plane surface,and a satisfactory 
screw. But this was no less a service to science; it 
made practicable the devices for measuring, the stan- 
dards, and the gauges, that are now familiar alike in the 
laboratory and the workshop. Our knowledge of 
physical constants and of the properties of materials, 
our units and scales and instruments and teeters of all 
sorts, are, for the most part, offspring of the marriage 
of science with practice. They make science exact, and 
they allow engineering to be standardised. 


ractice that the art of measurement has 


It was to meet the needs of 
recision into 


needs of steam 


It was to meet the rapidly growi 
his researches 


remained a classic of the engineer. Now, thanks to 
Callendar, Mollier, and other workers, we enjoy a fuller 
and more accurate knowledge of these propaani than 
Regnault could achieve, hampered as he was by the 
uncertainties of early thermometry. The science of 
thermometry became definite only after Kelvin intro- 
duced the absolute scale of temperature—a brilliant 
philosophical conception which runs through all 
physical and chemical science like a thread of gold in 
a woven fabric. It guides the engineer to the ultimate 
standard of thermodynamic efficiency; and it was 
from meditating on the action of heat-engines that the 
inspiration came. | 

It was to meet the requirements of the naval architect 
that William Froude attacked the problem of ship 
resistance, devised the method of the experimental 
tank, and showed how measurements on the drag of 
small models might, through application of what i5 
now called the principle of dynamical similarity, 
furnish data from which to determine the power те. 
quired at any speed to drive the largest shipe. Y 
in more recent days the same principles, applied by 
aid of experimental wind channels to study the 9 5 
which air currents exert on model objeots, have @ 
a powerful factor in the development of palco 
an art whose beginnings many of us have witn у 
and whose progress, sensationally rapid, compe 
attention from day 2 day. 

А new art, such as flying, 1 
once a branch of applied science; it s 
like а fire engine іп а crowded Шогы е де 
the long period of empiricism through whic aking 
arts had to pass while they were laboriously m 
their way into the light. | 

It is to aid . no less than pure ebe К) 
we now supplement private enterprise а admitted 
organisation of researoh. In this it must ple set by 
that we followed somewhat slowly tho exa physical 
Continental neighbours. Тһе Nation t efforts of 
Laboratory was promoted by the још the first 
physicists and engineers. It was, from the fallest 
fortunate in having for its head а man In 


КЕ ој 
f See Stuart's Historical and Певогорйте Anecdotes 
Steam- Engines, 1829, vol. ii, page 611. 
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LETTER TO THE EDITOR. 


AVOIDING PERMANENT SET IN 
HELICAL SPRINGS. 


To THE Ергтов or ENGINEERING. 


Sm, —The following notes on a method I have 

devised for making helical springs may be of interest 
to some of your readers :— 
_ Helical springs which are not tempered after сой- 
ing, take a more or less marked set when first used, 
if made in the usual way. This may be avoided by 
twisting the wire until it takes а set before the 
coils are completed, provided they are sufficiently 
numerous. 

For purposes of illustration, & piece of stout string, 
of not too soft a Ду; will make a sufficiently good 
spring, &nd the sketches show it coiled round а rod 
such ая а cedar pencil. They apply equally, of course, 
to а wire coiled in а similar manner, the arrows show- 
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me regularly some of your young men." Now they 
all say that to the happier professors of to-day. From 
the big establishments representatives come before- 
hand to learn the names and qualifications of youngsters 
who are about to take their degree. The most promising 
are snapped up; all seem to find ready employment ; 
they are paid for their work instead of paying a 
premium for the privilege of entry—though, in truth, 
they have much to learn of & kind no college can 
teach. This, surely, is evidence that engineers 
recognise, more and more, the benefit of associating 
practice with science. Moreover, the constant flow 
of youths so educated into professional life makes 
always for а closer linkage, а quicker reaction between 
the scientific outlook and the world of construction 


and design. 
(To be continued.) 


sympathy with both schools of thought, who, for 
many years and with the happiest results, applied his 
faculty for leadership to build up an establishment 
whose work is accepted as authoritative, and whose 
influence on the scientific development of engineering 
has been, and continues to be, profound. Біг Richard 
Glazebrook has himself dealt with ''The Interdepen- 
dence of Abstract Science and Engineering" in а 
James Forrest Lecture delivered five years ago. Хо 
man could speak with a closer personal understanding 
and experience of the subject. In his hands the value 
of the Laboratory was so fully demonstrated that after 
a time, from being semi-official, it was made official 
becoming & truly national laboratory, administered 
by a new Government office, the Department of 
Scientific and Industrial Research. 

That department, established in 1916, remains 
with us as а beneficent legacy of the war. It is a 
notable item on the credit side of an account that 
is mainly one of debit. The war turned men’s thoughts 
as never before to mechanical problems. From being 
questions of mere luxury or convenience, such 
problems became, almost suddenly, questions of 
national life or death. Physicists and mathematicians 
whose interests had been wholly abstract were brought, 
as it were, from the clouds to earth. They faced 
facts—often, one should add, to excellent purpose. 
With the community generally, applied science took 
оп а new significance; till then it had meant little 
to them. They now saw it as a man struggling in 
the water sees a plank within his reach. Research, 
and the adaptations of research, from being treated 
with general indifference, were hailed as а way to 
public salvation—salvation not only from the immediate 
menace of the struggle itself, but (after that was past) 
salvation from the abiding danger of international 
competition and the burden to industry through 
waste and debt. The national intelligence was 
stirred ; blind eyes were opened. They have remained 
open, and the Department does much to keep them 
open. You have only to glance at its annual reports 
to see the great range of its activities. It undertakes 
researches of a type no private worker could attempt. 
It acts largely through committees, on which experts 
in one or another industry co-operate with men of 
scientific habit. I have served on such committees, 
and can bear witness to the benefit that comes of 
this co-operation. On one of them we are now 
approaching the end of a long and fruitful inquiry 
into the stresses which are caused in railway bridges 
by the passage of trains. It is a question of much 
practical importance and of great complexity, a 
complexity greater than any of us understood when 
the investigation began. I may safely say that the 
results we have reached would not have been attainable 
save by the association of representatives of the 
railway companies, experienced on the practical side, 
with others who were qualified to interpret the experi- 
mental data by the methods of an intricate mathe- 
matical analysis. 

The Department also subsidises young research 
workers. For a young worker to attempt research 
is often a useful education, and he may discover 
arealaptitude. But we must not forget that researchers 
of the best sort, are like poets; they are born, not 
made. You may produce in this field competent 
hewers of wood and drawers of water, men who will 
usefully assist or follow a real leader. But the wind 
bloweth where it listeth ; no man who says, “ Go to, 
I will research," can count on inspiration, and not 
even the draught in а wind-channel will make dry 
bones live. 

On the other hand, when the right man is found, 
there is no limit to his potential achievement. He 
may give the world а new idea; he may create а 
new industry; he may make for himself & name; 
he may make, generally for others, a fortune. Of 
late the practice has sprung up in the great manu- 
facturing corporations of engaging the services of 
а team of researchers, and placing the best laboratory 
equipment at their disposal. One is glad to know 
that this procedure has been found to pay. Some 
corporations take & wise line in giving the researchers 
а free hand—a roving general commission of inquiry— 
not limited to points of immediate utility. There are 
notable instances where this has led to discoveries 
and inventions which more than justify such а policy 
on its economic side. 

Thirty years ago, and more, I usedto be & professor 
of engineering. In those days one was & missionary, 
& propagandist of the value of theoretical training. 
One had to preach, insistently, to the followers of 
an older rule-of-thumb that time spent in scientific 
study was not time wasted. All that is changed now. 
The younger generation of engineering professors 
cannot imagine how tactfully, how guardedly, we, 
of a less enlightened age, had to beg for tolerance, 
to plead as it were for our own existence. To me it 
marked the beginning of a new era when the head of 
a great engineering firm said, I want you to send 


NOTICES OF MEETINGS. 


Royat Society or Arts.—To-night, 4.30 p.m., John- 
street, Adelphi, W.C.2. “Тһе Port of Calcutta and its 
Post-War Development," by Mr. S. C. Stuart-Williams. 


Roya IusTITUTION.—To-night, at 9 p.m., Albemarle- 
street, W.1. “Тһе Waves of an Electron," by Professor 
G. P. Thomson. 

INSTITUTION OF MUNICIPAL AND CouNTY ÉNGINEERS.— 
North-Eastern District: Saturday, June 9, 10.30 a.m., 
Various Visits. At 5 p.m., Grand Hotel, West Hartle- 

ool, “ Municipal Work at West Hartlepool," by Mr. Е. 

urkin. Municipal Work at Hartlepool," by Mr. J. Н. 
Miers. Yorkshire District: Saturday, June 9, 2 p.m., 
Town Hall, Wakefield. Municipal Work in Wake- 
feld," by Mr. L. Ives. 

INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION, 
—Annual Conference, Bath, Monday June 11 to Satur- 
day, June 16. Monday, June 11, 8.15 р.т., The Grand 
Pump Room, Reception by the President. Tuesday, 
June 12, 10 a.m., Theatre Royal, The Sawclose. Presi- 
dential Address by Mr. Е. W. Purse. “ Administration 
of Electricity Supply Undertakings," by Colonel А. 
Sinclair. At 2.30 p.m. Various Visite. Wednesday, 
June 13, 10 a.m., The Grand Pump Room. Distribu- 
tion of Electricity in Cities and Towns," by Mr. L. 
Romero. Distribution of Electricity in Rural Dis- 
tricts,” by Мг. Н. Е. С. Woods. Thursday, June 14, 
10 a.m., The Grand Pump Room. ‘ Domestic Electrifica- 
tion: Its Development and Requirements,” by Mr. J. L. 
Carr and Mr. J. D. Peattie. Selling More Electricity 
for Domestic Purposes,” by Lieutenant-Colonel W. A. 
Vignoles. At 7.15 p.m. Annual Dinner, The Grand 
Pump Room. Friday, June 15, 10.30 a.m., Annual 
General Meeting, The Grand Pump Room. Saturday, 
June 16, Visits to Various Works. 

Гузтттоттом oF Gas ENGINEERS.—Cardiff Meeting: 
Tuesday, June 12, to Friday, June 15, Cory Hall, Cardiff. 
Tuesday, June 12, 9.15 a.m. Presidential Address by 
Mr. H. D. Madden, ‘‘The New Morriston Works of the 
Swansea Gas Light Company," by Mr. У. H. Johns. 
3.15 p.m. Reports of Institution Committees. Wednes- 
day, June 13, 9.30 a.m. “Тһе Economic Aspects of 
High-Pressure Gas Distribution," by Mr. S. Lacey. 
* Some Recent Alterations and Extensions in the Distri- 
bution System at Tottenham," by Mr. H. C. Smith. 
3.15 p.m. Reports of Institution Committees, Thursday, 
June 14, 9.30 a.m. “бопе Applications of Chemistry in 
Gas Making,” by Mr. Н. Hollings. Gas Supply East of 
Suez," by Mr. S. B. Johnson, Reports of Institution 
Committees. Thursday afternoon, June 14, and Friday, 
June 15, Visits and Excursions. 


COMPRESSION SPRINGS. 
Fig.1. 


TENSION SPRINGS 
4 


Ng. 5. COMPRESSION. 
(ROLLS FROM COILS) 


4 


Fig.6. TENSION. 


(ROLLS TOWARDS COILS) ( 
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ing the direction in which the wire or string must 
be twisted in order to produce the desired effect. 
Figs. 1 and 2 represent left-handed and right-handed 
compression springs, respectively. It will be seen 
that if the loose end be regarded as free, it is to be 
twisted in such a direction that it would roll along the 
pencil away from the coils, as in Fig. 5. For a tension 
spring, Figs. 3 and 4, the wire is to be twisted in a 
direction which would roll the free end towards the 
coils, as in Fig. 6. 

The same results may be obtained, in the case of a 
compression spring, by making the coils more open 
than are finally required, the spring being therefore 
too long. The exact amount of distortion is best 
found by experiment with а spare spring. After com- 
pression to a length slightly shorter than that required, 
no further set may be anticipated. 

This would be » convenient method to be adopted 
in making springs for mattresses and the seats of 
furniture. The first method would be specially applic- 
able to the springs of expanding bracelets, non-ferrous 
springs for pump valves, &c. I may add that I have 


T. S. S. Поснкзз or BEDFORD ": ADDENDUM.—In 
the account of the machinery of this vessel given on 
page 675 of our issue of June 1, there was a reference to 
tbe six high-pressure Yarrow boilers fitted. It was not, 
however, made clear that these were not supplied by 
Messrs. Yarrow and Company, Limited, although this 
firm was entirely responsible for their design. The 
actual construction was carried out by Messrs. John 
Brown and Company, Limited, under licence from Messrs. 
Yarrow and Company, Limited. 


SKILLED EMPLOYMENT AND APPRENTICESHIP ASSOCIA- 
TION.— The main object of the Skilled Employment and 
Apprenticeship Association is now well known. Briefly 
it 18 to promote, through aftiliated committees, the 
welfare of boys and girls by encouraging and assisting 
them to enter skilled trades, and to continue this 
encouragement and advice after they have entered such 
trades. The Association also endeavours to arouse the 
interest of employers, trades unions, and the general 
public in the industrial training of boys and girls, 
disseminates information on the subject, and watches 
legislation affecting such training. The twenty-second 
annual report of the Association shows that the number 
of applications received during 1927 was 2,214, and the 
number of boys and girls placed was 1,052. It is pleas- 
ing to note that the office work of the Association has 
been carried on for the very small sum of 25l. 10s. 3d., 
and the cost of administering the East London Apprentic- 
ing Fund has been only 7“. 58. The Association has been 
able to grant 30/. to affiliated committees. Expres- 
sions of appreciation for their services are paid, in 
the report, to Major H. D. Myer, hon. solicitor, and to 
Messrs. Е. Coston Taylor, A.M.Inst.C.E., and H. О. 
Horne, joint hon. secretaries. The central office of the 
Association is at 75, Denison House, 296, Vauxhall 
Bridge-road, London, S.W.1. 
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used the methods іп practice, with good resulte, for 
making small springs. 
Yours faithfully, 


C. H. WINGFIELD. 
13, St. Margaret’s-road, Oxford, 
May 16, 1928. 


LABOUR NOTES. 


Ата meeting in London, on Tuesday, of Ше Execu- 
tives of the trade unions affiliated to the Federation of 
Engineering and Shipbuilding Trades, it was stated 
that & majority of the organisations had agreed to 
accept the offer of the Shipbuilding Employers' Federa- 
tion to increase the war bonus of plain time-workers. 
The employers have been informed of the decision. 
The effect of the concession is to increase the bonus 
of skilled time-workers from 78. to 108. per week in two 
instalments—the first next month, and the second іп 
August. Іп the case of labourers and semi-skilled 
workers, the amount of the increase will vary, but the 
effect will be to bring the bonus up to the new level 
of that of the skilled time-workers. А condition 
attached to the employers' offer was that the unions 
should appoint а committee to consider, with а com- 
mittee of employers, the question of an index scheme 
for the automatic regulation of wages. Six of the 
craft unions—those of the boilermakers, shipwrights, 
joiners, electricians, plumbers, and painters—have yet 
to give their decision on the offer. Recently, they 
unsuccessfully appealed to the employers either to 
increase the offer or agree to arbitration. 


A writer in Man and Metal, the journal of the Iron 
and Steel Trades Confederation, says that the Budget 
has been hailed as а proposal for the purpose of 
rehabilitating trade in Britain, but on examination it is 
found to be а proposal for taking money out of the 
pockets of the workers and putting it into the pockets 
of the shareholders in certain industries. While rates 
on factories will now become partly а national burden, 
the rates paid on dwelling-houses by the workers will 
go on just the same as hitherto. Тһе overburdened 
workers will have to continue to bear the burden. А 
tax on land, an increase in the Income Tax and the 
continuance of unemployment pay as provided for in 
Mr. Shaw’s Act of 1924 would, the writer says, have 
been much better ways of meeting these problems. 
Millions of pounds of national money have been 
expended in making arterial roads, which have had the 
effect of increasing the value of the land on each side 
of them as much as tenfold in some cases. That value 
has been created by the community and ought to be 
absorbed by the community to be used for national 
and social purposes and to permit of real relief being 
given to necessitous areas and necessitous people. 


A manifesto issued by the Belgian Trade Union 
Committee declares it to be intolerable that the Belgian 
working classes, whose sacrifices during and since the 
war were well known, should continue to be in a 
position, in respect of wages, which is unparalleled 
in any other industrial country. In the United States, 
Great Britain, Germany, France, Holland and Switzer- 
land, wages are, it is stated, higher than in Belgium. 
It seems, therefore, to the Committee, the manifesto 
says, that the moment has come for organising through- 
out the country a vigorous campaign for higher wages, 
and in order to give definite form to the movement, 
which has the sympathy of the 550,000 workers 
affiliated to the Committee, the following minimum 
demands have been drawn up :—50 francs a day for 
skilled workers, 45 francs a day for specialised workers, 
40 francs a day for labourers, and 30 francs a day for 
female workers. For women, the application of the 
principle of “ equal pay for equal work " is demanded, 
and, finally, strict observance of the Eight Hour 
Act.” 


The withdrawal of the Union of Post Office Workers 
from the Post Office Whitley Council is an unfortunate 
affair which ought never to have been allowed to 
happen. On May 17, it will be recalled, the official 
side intimated that they were not prepared to continue 
the Council unless the staff side agreed to the admission 
of the Guild of Post Office Sorters and the Association 
of Counter Clerks and Telegraphists—which are com- 
posed of members who have seceded from the Union 
of Post Office Workers. As both the Guild and the 
Association have been officially recognised by the Post- 
master-General, the course which the officia] side pro- 
posed to take was, on its face, strictly proper, and in de- 
clining to agree to it, the Union of Post Office Workers 
imperil the harmony which has up till now marked the 
relations of the two sides, and do Trade Unionism 
anything but а good turn. The impression left by the 
incident on the mind of the average man will almost 
certainly be that, having failed to prevent the secessions, 
the Union of Post Office Workers is now bent upon 
freezing the seceders out. 
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At Nimes, last week, the International Federation 
of Miners passed the following resolution: In view 
of the necessity of the ratification of the Washington 
Convention, fixing an eight-hour day and а 48-hour 
week, by the Governments concerned, and in view of 
the attitude of the British delegation at the 38th session 
of the Council of Administration of International 
Labour Office by which the revision of the Washington 
Conference was requested, the Congress unanimously 
protests against the British attitude and invites the 
trade union organisation of miners in those countries 
which have not yet ratified the Washington Convention 
to engage in а violent campaign in favour of ita ratifi- 
cation and to employ the most energetic means in its 
power to bring the Convention into effect within a 
maximum period of two years.” 


In some quarters, а resolution passed by the Nimes 
Congress on the subject of the admission of the Russian 
mineworkers has been described as а satisfactory 
compromise. Тһе resolution expressed willingness to 
admit to membership of the Federation not merely the 
Russians, but the miners' organisations of all countries 
—provided they accepted the statutes, principles and 
decisions of the International. That, however, has 
always been the attitude of not only the Miners' Inter- 
national, but of practically all the other Amsterdam 
Trade Union Internationals. Moreover, it was the 
attitude which the International Federation of Trade 
Unions itself took up when the question of trade union. 
unity was last under discussion. Тһе difficulty is that 
neither the Red International nor its affiliated bodies 
will have anything to do with the statutes, principles 
and decisions of Amsterdam or its affiliated Inter- 
nationals. 


At the end of April, 11,101 members of the Boiler 
Makers and Iron and Steel Shipbuilders' Society were 
* signing the books, ” as compared with 11,022 a month 
earlier. The number of members in receipt of super- 
annuation benefit was 4,295, as compared with 4,338, 
and the number of members in receipt of sick benefit 
2,884, ав compared with 2,986. Тһе expenses for April 
were 10,6271. 118. 7d. ; in March, when there were five 
weeks’ outlay, they were 12,692. 118. 6d. 


A Legislative Decree issued by the President of the 
Polish Republic, dated March 22, 1928, provides for 
the protection of patents and trade marks. Section 17, 
which relates to inventions by workmen, is, the weekly 
organ of the International Labour Office says, as 
follows :—A workman employed in a public or private 
undertaking may obtain & patent for an invention, even 
if the invention has been made in the course of his 
employment in the said undertaking. He may not be 
deprived of this right unless he has concluded with the 
employer 8 contract of service under which ће is required 
to work as an inventor. The employer shall be em- 
powered to make use of the invention under а special 
licence. Should he be unable to obtain a licence by 
friendly arrangement with the workman, and should the 
invention in question be connected with the manufac- 
ture carried out in his undertaking, he may obtain а 
licence by official order. If the workman is party to 
a contract of service under which he is required to work 
as an inventor, the employer shall have the right to 
obtain the patent unless the contract contains provisions 
to the contrary. Should the compensation received by 
the workman in this case be manifestly inadequate in 
proportion to the profit derived by the employer from 
the invention, the workman shall be entitled to claim a. 
fair increase in the compensation. 


Questions relating to the administration of the 
industry occupied much of the attention of a recent 
Congress in Moscow of the Russian Textile Workers’ 
Union. According to a number of delegates, the lack 
of unity and of ability in management, and the absence’ 
of well-considered programmes, are having а serious 
effect on production. Programmes are drawn up very 
late, and are changed frequently. The quality of the 
raw materials is unsatisfactory, the machinery and the 
looms are worn, and spare parts are lacking. Intensifica- 
tion and rationalisation of work can scarcely be applied 
in such conditions. Moreover, the workers аге mistrust- 
ful of attempts at rationalisation, partly because such 
efforts are often not sufficiently thought out, are applied 
in a haphazard fashion, and hence do not give the results 
anticipated ; and partly because rationalisation chiefly 
affects the workers, involving an increase in individual 
output, frequently without any compensating increase in 
1. and unemployment for Ше workers dispensed 
with. 


The necessity of appointing competent persons to 
posts on the technical staff was emphasised. At present 
the level of ability among foremen and engineers often 
leaves much to be desired. Besides, there is a growing 
need of trained specialists, and also of specialised 
workers. According to the Golos Teætilei, of April 8, 
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1928, the textile industry has 1 engineer and 1.5 
technical workers per 100,000 spindles, 1 engineer per 
13,000 looms, and 1 technical worker per 2,000 looms. 
The Congress considered that steps should be taken to 
prevent engineers, on the completion of their training, 
from being allotted to office administrative work, as is 
frequently the case at present. It is also thought 
desirable that young engineers should undergo an 
adequate period of probation and opportunities of 
increasing their knowledge by reading and by special 
finishing courses. It was pointed out that the union was 
not devoting enough attention to specialists (engineers 
and technical workers) апа was not making serious 
efforts to attract them into trade union work. 


In the course of а general discussion аф the Inter. 
national Labour Conference at Geneva on the question 
of the prevention of industrial accidents, the High 
Commissioner for Australia, Sir Granville Ryrie, alluded 
to the report of the Chief Inspector of Factories and 
Workshops in Great Britain, which brought out the 
astonishing fact, he said, that only а quarter of the 
reported accidents in industry were due to machinery, 
and that the greater proportion of the casualties were 
due to failure of the human element. Therefore, he 
maintained that the hope of reducing the appalling loss 
of life and limb among industrial workers lay with edu- 
cation rather than legislation. 


According to Industrial News, а weekly organ of the 
Trades Union Congress General Council, plain speaking 
at the expense of Russian trade union leaders was a 
feature of the recent meeting of the Red Trade Union 
International (known among its adherents ав“ Profin- 
tern"), an impartial report of which, compiled from 
Russian sources, is now available. Тһе discussion 
opened, it is stated, with a criticism of the “ Red” 
trade unions by Mr. Losovsky, general secretary of the 
R.T.U.L, who enumerated a long list of “ faults” 
which he said had been committed by these organiss- 
tions. Among the errors of which he complained were 
the failure of the Red ” unions to carry on effective 
propaganda among non-unionists, ап irresponsible strike 
policy, an inability to transmute increased influence 
into practical gains, an erroneous conception of trade 
union unity, inadaptability to new situations, lack 
of energy, and an inability, on occasion, to understand 
the situation. 


These allegations brought protests from Mr. Nin, а 
Spanish delegate, who said it was a pity that the 
Soviet Trade Unionists had not been more open in 
confessing their own shortcomings. It is sufficient 
to point out," ће said, that trade union democracy 
is completely absent from the Trade Unionism of the 
U.S.S.R., and that no attempt is made there to educate 
the workers in a socialist spirit. There would have 
been no conflict in the Donetz region if the local 
trade union organisations had really applied the 
system of trade union democracy.” Mr. Losovsky 
declared that the Trade Unions of the U.S.S.R. were 
entirely under the direction of the Communist Party 
and that they cannot and will not do anything what- 
soever contrary to the decisions of the Communist 
Party and the Communist Internationa]. The Congress 
instructed the English Minority Movement to keep up 
а more energetic struggle against the General Council 
of the Trades Union Congress and the Trade Union 
leaders. 


Сомтваств.—Мевага. Fairfield-Howden Ruths Steam 
Accumulators, Limited, have received an order from 
Messrs. Taylor Brothers and Company, Limited, Trafford 
Park, Manchester, for three steam accumulators, having 8 
volume of 2,460 cub. ft. and a pressure range from 200 Ib. 
to 190 Ib. ва. in., and two accumulators with a total capa- 
city of 9,000 cub. ft. and a pressure range from 250 lb. to 
150 Ib. sq. in.—Messrs. Cammell Laird and Company. 
Limited, Birkenhead, have received an order from Messrs. 
James Chambers and Company, Liverpool, on behalf of 
the Lancashire Shipping Company, for two cargo liners 
of about 10,000 tons deadweight, which are to be fitted 
with Diesel engines. 


PERSONAL.—Mr. E. Macnab, Craven House. 
Northumberland-avenue, London, W.C.2, has чай 
appointed the agent for the British Isles of Messrs. Wer 
Gusto, Firma А. F. Smulders, Schiedam, in succession 
to Mr. A. Rodger, who has retired.—We are officiali 
informed that the Right Honourable The Earl 9 
Verulam, who joined the board of Messrs. Sir W. ч; 
Armstrong, Whitworth and Company, Limited, recently Ч 
has been elected chairman of the company in succession 
to Lord Southborough, who will continue on the board.— 
The general committee of Lloyd's Register of Shipping 
have agreed to the retirement of Mr. F. А. Mayn P 
assistant secretary, under the age limit of the pedi 
pension scheme.—Messrs. Heap and Digby. a 1. 
Consulting Engineers, 34, Victoria-street, London, 5. ір 
have now changed their name to Messrs. Heap ju 
Ryley, Limited.—Sir S. George Higgins, СВЕ. шы 
been elected chairman of the Management Committe? ^. 
Lloyd's Register of Shipping, in succession to Sir Thom 
J. Storey, K. B. E., who is resigning on account of age 
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ENGINEERING. 


1,500-K W. TURBO-GENERATOR AT GUILDFORD POWER 


CONSTRUCTED BY MESSRS. C. A. PARSONS AND COMPANY, LIMITED, ENGINEERS, 


GOVERNING AND VALVE GEAR FOR 


1,500-KW. PARSONS TURBINE. 


THE generating plant in the new power station at 
Guildford, reference to the formal opening of which is 
made on page 709 of this issue, consists of one 3,000-kw. 
and two 1,500-kw. turbo-alternators, all of which have 


been constructed by Messrs. C. A. Parsons and Com- 
pany, Limited, of Newcastle-on-Tyne. The 1,500-kw. 


sets, a view of one of which is given іп Fig. 1, are 
supplied with steam at a pressure of 250 Ib. per square 
inch and a temperature of 700 deg. F., the vacuum 
being 28-5 in., with the barometer at 30 in. and а 
cooling-water temperature of 70 deg. F. The turbines 
are of the single-cylinder design, and incorporate blading 


of the Curtis, Rateau and Parsons’ patterns, in that 
order, from the inlet to the exhaust, as shown in Fig. 2, 
on page 706. The last row of reaction blading is 8 in. 
high on a rotor diameter of 24 in. 

Though generally following standard design, these 
machines embody two interesting features. The first 
of these is the governor gear, details of which are 
shown in Figs. 3, 5 and 8. 


pump delivers oil at a pressure of approximately 
60 lb. per square inch through the relief valve body 
L to the underside of the relay piston. Oil is also 
led from the relief valve body to the feed port in 
the governor casing M. This oil drains away through 
the special leak-off port in the regulating sleeve, N, the 
quantity of oil passing through this port being deter- 
mined by the position of the governor sleeve O. An in- 
crease in speed uncovers more of the leak-off port, thus 
reducing the pressure under the relay piston. The main 
valve spring therefore forces the piston down and closes 
the double balanced valve sufficiently to bring the speed 
back to normal. The position of the regulating sleeve 
N can be altered by means of a hand wheel. If the 
pressure in the system becomes too great, the relief 
valve L opens, and the oil drains away to the bedplate, 
as shown in Fig. 8. The momentary variation in speed 
between full load and no load is 5 per cent. and the 
permanent variation 2} per cent. 

At starting, when no oil pressure is available, the 
governor valve is slightly lifted against the action of the 
relay spring by means of the hand lever, and is tem- 
porarily held open by inserting the pawl R under the 
crosshead S. When the speed is such that the governor 
assumes control of the machine, the valve opens a little 
wider, so that the pawl R is released and falls out of 
position by its own weight. 


It consists of an oi] pump of 
the gear-wheel type, which is mounted on the governor 
spindle next to the lubricating pump. This relay 


Fid. 1. 


The second feature to which attention may be 
called is the use of a steam chest incorporating a 
combined stop valve and run-away valve. The 
arrangement is shown in Fig. 4, which is a diagrammatic 
section through the steam chest and valve. The 
incoming steam is admitted under the valve A, which 
is In one piece with the lower portion of the spindle, 
the two being loosely connected to the portion B, 
which screws into the spring cap C. This cap is a 
sliding fit in the housing D, which is secured through 
the valve seat to the steam chest. A piece of hardened 
tool steel is let into the cap C and is provided with a 
notch for the reception of the trip spindle Е. This 
spindle is kept in the notch by the torsion spring F, 
Fig. 6, while the key G prevents the spring cap from 
turning. The top portion of the housing forms a 
dash pot and cushions the blow of the valve on its 
seating when it is released. The stop valve can be 
operated independently of the trip devices when the 
trip levers are set, being opened and closed like an 
ordinary valve. Before opening the stop valve, the 
by-pass valve on the steam chest must be opened, in 
order to reduce the pressure above it, after which it 
can easily be opened by means of the hand wheel. 

The by-pass valve must be closed immediately the 
combined stop and run-away valve is opened. "When 
the valve À is open and the machine trips, the spring 
Н in the steam-end keep (Fig. 3) pulls over a lever 
mounted on the spindle E, thus pulling the catch 
out of engagement. The main spring then forces 
the spring cap and spindle upwards, so closing the 
valve. Тһе trip levers may be set without re-- 
opening the valve by pushing in the knob K, ава 
slotted hole has been provided in the lever train, as 
shown in Fig. 7. ; This double eye allows the run-away 
valve to be closed down without disturbing the lever 
gear by means of the trip handle provided. To set the 
valve after it has been tripped, the wheel is turned in a 
clockwise direction asif closing the valve. This motion 
is continued until the hand lever on the spindle E takes 
up its normal position, the torsion spring automatically 
setting up the trip gear when the spring cap is in 
position. The direction of rotation is then reversed 
and Ше valve opens in the usual manner. 

The 3,000 kw. turbine is also of the single-cylinder 
type, but is of pure reaction design. Its governor gear 
is of the Parsons standard oil-relay pattern. Stainless 
Steel is used for the blading on all three sets. Тһе 
reaction portion in the 1,500 kw. turbines, and the last 
six rows in the 3,000 kw. turbine, are of the “ radial- 


clearance" type, while the remainder of the blading 
in the 3,000 kw. set is end tightened.” Arrangements 


STATION. 


NEWCASTLE-ON-TYNE. 
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have been made so that steam can be extracted from 
each machine at a pressure of 15 Ib. per square inch 
absolute for heating the feed water to a temperature 


| of about 180 deg. Е. 


Each set is equipped with Parsons surface con- 
densers of the three-flow pattern, which are fitted with 


steam jet operated ejector air pumps. The feed-water 


heater is integral with the condenser, and the main 
condensate from the condensers is used as cooling 
water, in order to conserve the latent heat: of the 
operating steam from the jets. Тһе cooling water is 


extracted from the River Wey by means of two 


vertical electrically-driven centrifugal pumps manufac- 
tured by Messrs. The Pulsometer Engineering Company, 
Limited, each of which has a capacity of 250,000 lb. 


рег hour against а 27-ft. head. These are installed in 


а separate pump house on the river bank. Тһе water 


enters an intake bay through two Ledward and Beckett 
rotary screens 10 ft. 6 in. in diameter. 
are operated by а Pelton wheel through reduction 
gear, the necessary water being obtained from the 
circulating-water main in the pump house. 


These screens 


BRADFORD ENGINEERING Society.—We received 
recently a copy of the Journal of Proceedings of the 
Bradford Engineering Society for the twenty-seventh 
(1925-1926) session. The journal contains four of the 
lectures delivered before the Society during that session, 
namely, “Тһе Progress of Engineering in Bradford,” 
by Mr. J. W. Banks; “ Modern Developments in the 
Utilisation of Exhaust Steam," by Mr. D. Adamson; 
Water Meters," by Mr. Н. W. Swift; and “Тһе Steam 
Accumulator for Use in Power Plante," by Professor 
G. F. Charnock. The meetings of the society are held 
at regular intervals at the Technical College, Great 
Horton-road, Bradford, and the honorary secretary is 
Professor G. F. Charnock, 30, Pemberton Drive, Bradford. 


ENGINE KNOCK AND RELATED PROBLEMS: ERRATA.— 
Mr. А. C. Egerton, F.R.S., whose lecture on the above 
subject was reported on page 673 of our last issue, writes 
to correct the statement made in column 2, page 674, 
that it 1 only in a narrow zone of the travelling flame 
that anti-knocks are effective. He considers that they 
are also useful during the stages of slow combustion which 
occur during the compression stroke. It is during these 
early stages that active centres may be formed, which 
promote combustion after ignition. е also adds that 
1t is not quite exact to state that lead reduced the ignition 
temperature of petrol by 100 deg. C. What it did do 
was to reduce the temperature reached in these anti- 
ignition reactions, even at & temperature 100 deg. C. 
higher than the normal ignition temperature of the fuel. 
The experiments with a lead arc were, moreover, made 
by Messrs. Ricardo and Thornycroft, and not by 
Mr. Tizard, as was stated in error. 
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THE LATE MR. CLAUDE JOHNSON. 


WE regret to record the death of Mr. Walter Claude 
Johnson, which occurred on Saturday, June 2, only 
а few weeks after his retirement from the chairman- 
ship of Messrs. Johnson and Phillips, Limited, а firm 
which he had assisted to found апа had done a great 
deal to develop. He may not incorrectly be said to 
have been one of the pioneers of modern electrical 
industry. 

Mr. Johnson was born at Newton-le-Willows in 

1847, and served his apprenticeship at the Vulcan 
Foundry in that town. On the completion of his 
training he joined the engineering staff of the Теје- 
graph Construction and Maintenance Company, and 
was engaged with them in laying submarine cables 
in many parts of the world and in the design of cable- 
laying machinery. In 1875, he entered into partner- 
ship with Mr. S. E. Phillips to found the firm of John- 
son and Phillips, at а time when electricity connoted 
telegraphy, and & great deal of work was being done 
to establish & world-wide system of submarine cables. 
The firm's business was, therefore, naturally the 
manufacture of submarine telegraph-cable machinery 
and stores for the cable ships. They were largely 
concerned with the actual design of this machinery, 
and that this was successful, is shown by the fact that 
the majority of the world's cable fleet are equipped with 
paying-out, picking-up, and handling machinery made 
at Charlton. 
' In the early days of electricity supply the firm 
turned its attention to the manufacture of generators, 
the late Dr. Gisbert Kapp being for а time their chief 
designer, while the '' Brockie-Pell" arc lamp, and 
later, the ''Metro-Flam"' magazine flame arc, were 
other products of which а great success was made. 
In 1890, Johnson and Phillips laid the first electric 
lighting main in the City of London, the working 
pressure being 5,000 volts, while alternators and 
static transformers also began to be manufactured 
about this time. They not only made cables, but 
cable-making machinery for use all over the world, 
and, of recent years, their activities have been con- 
centrated on cables and wires of all sizes, overhead 
conductors, transformers and switch gear. The firm was 
registered as а limited company in 1905, when 
Mr. Johnson became its chairman. 


SELL's TELEGRAPHIC ÁDDRESSES.— The 1928 edition of 
Sell's Directory of Registered Telegraphic Addresses, now 
in ita 43rd year of publication, was issued recently. As 
was the case with previous volumes, the Directory is 
divided into three main sections, the first of which is 
an alphabetical list of firms in London and the Provinces. 
In this section are set forth the full title of the firm, 
together with particulars regarding trade or profession, 
postal address, telegraphic code used, telephone number, 
and full registe telegraphic address. The second 
section is an alphabetical list of telegraphic addresses, 
while the third section comprises в classified-tradee list 
of the chief business concerns of Great Britain and Ireland 
in every trade. Stock-Exchange and newspaper-press 
sections, and divisions devoted to American, Belgian, 
French, and German telegraphic addresses, are also in- 
cluded. The Stock-Exchange section, it is interestin 
to note, is entirely new. It contains the authorise 
official lista of stock and share brokers who are members 
of the respective Stock Exchanges in Great Britain and 
Ireland. The newspaper-press section has been con- 
siderably amplified, and a considerable amount of detailed 
information is given for each publication. Taken 
generally, the high standard set by previous editions has 
been more than maintained in the present issue of the 
Directory. The work is published by Messrs, Business 
Dictionaries, Limited, 8 and 9, Johnson’s-court, Fleet- 
street, London, E.C.4, and the price, including the mid- 
summer supplementary edition, is 45s. net. 


HANDBOOK or STRUCTURAL STEEL Worx.—lIt is 
common knowledge that а good deal of useful engineering 
information is to be found in manufacturers' catalogues, 
and that this is often more up-to-date апа written 
from а more practical point of view than is that given in 
text books. Again, steel has become such ап important 
feature in modern building construction, and has to be 
utilised in such a variety of forms and under different con- 
ditions that reliable data regarding its properties is 
essential for the architect, the maker, and the erector. 
For these reasons, therefore, we welcome the appearance 
of the 1928 edition of the Handbook of Structural Steel 
Work, which has just been issued by Messrs. Redpath, 
Brown and Company, Limited, of 2, St. Andrew-square, 
Edinburgh. It has been necessitated by the revision of 
the British Standard steel sections for structural purposes, 
recently recommended by the British Engineering 
Standards Association, and includes data relating to an 
extensive range of compound girders and pillars of 
various types, and to the safe load on pillars calculated 
both by the Moncrieff and the London County Council 
formule. The dimensions, properties and safe loads 
for all sections are presented on facing pages, those due 
to the two different authorities being printed in different 
coloured inks. The derivative formule are also given, 
together with а large number of useful notes апа 
mathematical tables. 'The book is not on sale, but 
is distributed, by the firm, to architects, engineers, and 
approved applicants. It is a really useful production. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN THE PRICES OF METALS. 
(Specially Compiled from Official Reports of London Metal Markets.) 
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NoTE.—In the diagrams, the figures plotted for tin and copper are the officia! 


the London Metal Exohange 


for fine foreign and standard metal, respectively. 
lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 


em em «шә ШИР -- —— —— “вар шә ша қона өз» —— ——— «ань ee . «зая . ee = >- 


olosing cash quotations о! 
The prices shown for 
prices are plotted 


The prices given in the case of steel 


plates are for ship, bridge and tank qualities, and those for steel rails are for, heavy sections. The pig-iron 


ices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 
ttle, the contente of which vary from 70 lb. to 80 lb. The price of tin-plates is per 
other cases the prices are per ton. Each vertical line in the diagram represe 
lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent 14. 
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Тнк Late Мк. FREDERICK WALTON.—The death of 
Mr. F. Walton, who died recently at Nice, in his 95th 
year, after an accident, recalls the discovery of linoleum 
and the development in this country of a thriving linseed 
oil industry. The usual floor covering of a century ago, 
a wax cloth, consisting of cotton fabric provided with 
а coating of linseed oil varnish and colouring matters 
was not durable, even when the cotton fibre had been 
replaced by the coarser jute. E. Galloway, in 1844, 
provided jute fibre with a covering, rolled or pressed on 
as before, of cork meal, resins and rubber. This camptu- 
licon became popular, but also very expensive when the 
vulcanisation of rubber increased its uses. The linseed 
varnish was, or is, prepared by heating the oil with 
oxidising metallic compounds, siccatives (oxides of lead 
and manganese), or the oleates of these metals, which 
act as catalysts. The oil then becomes thin and dries 
to an elastic skin. Walton succeeded in oxidising the 
bulk of the linseed oil to solid linoxyn ; most drying oils 
can be hardened in this way, but linseed oil is particularly 
suitable. According to Walton’s first patent of 1860, 
thin jets of the oil were exposed to light (in glass houses) 
and received in troughs into which the fabric was subse- 
quently dipped; both the streaming and the dipping 
were several times repeated. Later on the oil was boiled 
and blown, air or oxygen being injected, or run in thin 
films over the material. The oil was then mixed with meal 
of cork, wood, colophony and colouring matters, mostly 
metallic oxides, to be applied to the jute fabric. Walton's 
first linoleum works were started at Staines in 1863. 
Noteworthy improvements of these products and pro- 


cesses were his Lincustra Walton, which soon became 8 
favourite material for dados. wallpapers and 1 
and his inlaying process. The imitation пао m 

granite floor cloth were made at Greenwich by шы 1095 
machinery of his own design. In later years "8 г 
took an interest іп the introduction, from Prone ри 
іп the manufacture of flexible metallic tubing, an 8 
perfected the making of large-size tubing in various was 


NEW ESCALATORS ON THE UNDERGROUND.—SO a 
has been the growth of the traffic handled by 18 in 
station &t Tooting Broadway, on the City and `° id 
London Railway, that it has been decided to 9 
a third escalator. Opened in September, 1926. 11 0 п 
Broadway handles over 800,000 passengers 8 mon КК 
is the twenty-second busiest station of the 125 m 
system. The new escalator, which will be Ше 05 
ninth to be installed on the Underground. is 9 be a a 
“ comb " type, and capable of being reversed up z 1 5 
to suit the flow of the traffic. Highgate and “8 idt 
Town are also to become escalator stations, ы 
each, while Piccadilly Circus is to have eleven, 110 
the largest number of escalators at апу 009 0 be 
in the world. Two additional escalators are 


Circus 
installed at Charing Cross, and one at Oxford қ 
making five, in all. at this station. АП these 5 


vary in length from 17 ft. to 60 ft., travel from 777 
100" ft. per асо апа аге capable of transporting he 
780,000 ngers ап hour. en the prover ied ove! 
is completed, the Underground will have expen 
620,0001. on escalators. 
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ELECTRICITY IN MINES. 


Меси has been done in recent years to ensure the 
safety of mine workers where electricity is used for the 
operation of underground machinery, and the results of 
much research work have been published and have been 
applied in practice with considerable success. Efforts, 
however, continue to be made in order that the safety of 
underground working may be ensured to the fullest 
possible extent. Further evidence of this continued 
work is afforded by the publication of two reports by 
Messrs. С. Allsop and R. V. Wheeier. The first of 
these treats the question of The Pressures Produced оп 
Blowing Fuse Links, and was recently published by 
His Majesty's Stationery Office at a price of 14. 64. net. 
Fusible cut-outs are used to & large extent in mines 
for the protection of electric machinery against over- 
loads, but they must be installed in such а manner 
that in freeing & machine from possibility of damage 
they do not themselves become the cause of worse 


should the circuit breaker fail and arcing be prolonged 
dangerous pressures might be created. The effects 
were much less severe with alternating than with direct 


currents. 


THE LINKING-UP OF THE VOLGA 
AND DON RIVERS. 


IN the many changes which have come over Russia 
in recent years one is apt to lose sight of the scale 
of her activities. In 1012 the Volga fleet consisted of 
3,300 steamers and 6,998 other vessels, and the tonnage 
of this fleet was 8,500,000 tons. In 1913, 25,000,000 
tons of goods were transported by the Volga, while, 
in the same year, all the railways of Russia carried 
not more than 130,000,000 tons. 

According to the Bank for Russian Trade Review, the 
Soviet Union has now in hand plans for linking up the 
Volga and the Don. A study of the map will convey 
some impression of the great area covered by the basin 


troubles. They should be installed in flame- proof of the Volga, the principal river in the European 


enclosures, which are either capable of withstanding 
the pressures caused by the explosion of inflammable 
gas mixtures within them, or are arranged to permit the 
release of the pressure without the passage of any 
flame to the surrounding atmosphere. The object of 
the work described in this publication of the Safety in 
Mines Research Board was to determine the maximum 
value of the pressures developed under all sorts of con- 
ditions and with particular reference to the types of 
current used. In brief, the method of test used was 
to blow the thermal cut-out within a closed vessel 
of known volume to which a recording pressure gauge 
was attached. 

The general trend of the results, which varied accord- 
ing to the position along the wire at which fusion took 
place, suggested that the development of pressure 
was mainly due to the vaporisation of the fuse wire, for 
there was a marked tendency for the pressure to 
increase in magnitude as the mass of metal in the wire 
was increased. The position of the thermal cut-out 
had but little influence on the pressures developed, 
especially with the smaller fuse boxes. In general, 
however, the pressures were higher when the fuses were 
mounted vertically. One point of importance was 
found, in that the pressures were higher when the 
upper connection was positive. This appeared to be 
due to the fact that the metal globule at the cathode, or 
lower end, did not fall off readily and so extinguish 
the arc as quickly as when the polarities were reversed. 

It was found that if the whole of the vapourised metal 
remained uncondensed during the arcing period, the 
rate of development of pressure increased with the 
power in the arc, but condensation caused the pressure 
to be much reduced. Should the rate of condensation 
equal that of vaporisation, the pressure remained 
constant. In larger fuse boxes the pressure rose 
continuously, but comparatively slowly, during the 
arcing period, while in the smaller boxes the pressure 
rose rapidly and remained practically constant until 
the arc was extinguished, when the fall of pressure 
also took place with rapidity. Tin and zinc fuses as well 
as copper ones were tested, but with the more easily 
melted metals the arcs were speedily broken through 
the falling away of portions of the wires. Higher 
pressures under similar conditions of test were therefore 
found with copper fuses. Cartridge fuses, through 
the provision of a larger cooling surface on the particles 
of the filler, facilitated arc extinction and led to reduc- 
tions of the pressures developed. 

A comparison of the results under similar conditions 
with alternating and direct currents showed that the 
blowing of thermal cut-outs used as а protection 
on alternating current lines did not give rise to the 
production of such high pressures as were found where 
direct current circuits were tested. This was duc to the 
instability of the alternating current arc. As far as 
the ignition of a gaseous mixture was concerned, it 
appeared that it did not start until the fuse had melted 
and arcing had commenced. The result was that 
compression of the gas before ignition did not occur in 
the true sense, though it was believed that if the rate of 
rise of pressure due to the blowing of the fuse was 
greater than that due to the explosive mixture, some 
effects of this nature might be possible. 


parative proximity to other important natural water- 
ways of the Union, tapping further districts, and flow- 
ing into other seas. 
points occurs in the neighbourhood of Stalingrad, a 
town situated on the banks of the Volga, approximately 
250 miles from its mouth. Here the river Don, which 
flows into the Black Sea, is only 35 miles away. The 
question of the construction of a canal, joining the two 
rivers at this point, was first raised as long ago as 1568, 
but, owing principally to the lack of funds and in- 
sufficient technical knowledge, the scheme has never 
taken concrete shape until the present time. Тһе 
origina] intention was to construct & canal sufficient 
to deal with only the smaller types of craft, but the 
present scheme, now favoured by the Soviet, is much 
more ambitious, and embodies the digging of a canal 
of approximately 65 miles in length. Тһе connections 
would be near Stalingrad, on the Volga, and Kalach, 
on the Don. 
over a distance of about 325 miles, would enable large 
steamers from the Volga to reach the Black Sea, via 
the port of Rostov-on-Don, which is to be deepened, 
while a second canal would have to be dug between 


Rostov and Taganrog. 


improvement, would be those arising from the fact 
that the rich districts served by the Volga and Kama 
rivers would be able to export direct to the Mediter- 
ranean. 
by the Bank for Russian Trade Review, is between 
130,000,000 and 150,000,000 roubles, which, taking the 
rate of exchange as 9:46, amounts to between 13:74 and 
15-32 million pounds; in addition to which, approxi- 
mately 5,000,000 roubles, or 500,0002., would be 
required annually for the general maintenance. It is 
expected, however, that on account of the economies 
effected in the transport of coal from the Donetz 
basin into the Volga area, and the export of such raw 
materials as grain and timber, &c., and of oil from 
Baku, the amount saved on the railways would, in 
the course of about ten years, repay the expenditure 
in connection with the construction and maintenance 


of the canal. 


-The British Vice-Consul at Granada, Spain, reports 
that a company has been formed to construct an electric 
tramline from Guadix to Alcudia. 
the company requires a Diesel-electric set, comprising a 
Diesel engine of 150 h.p. and a generator of 100 kw., 
550 volts, and the necessary rolling stock. The name of 
the company can be obtained by British firms on applica- 
tion to the Department of Overseas Trade, 35, Old Queen- 


street, London, S. W. I. 


territory of the Soviet Union, which has its mouth in 
the Caspian Sea, and is thus in direct communication 
with such important ports as Baku. In conjunction 
with the river Kama, it flows through the richest 


districts in the Union, and also constitutes an excellent 
connecting link in the transport of raw material, 
such as grain, hides and skins, «с. from Siberia, 
while the river Oka, the Moscow river and the Klyazma, 
connect with the central industrial area. 


At certain points on its course, the Volga is in com- 


The most important of these 


The construction of locks on the Don 


Among the great benefits accruing from such an 


The estimated cost of the project, as quoted 


EQUIPMENT FOR AN ELECTRIC TRAMLINE IN GRANADA. 


It is understood that 


(Ref. No. A. X. 6331.) 


COAL MINING EXPLOSIVES. 


THE paper read recently by Dr. W. Payman, under 
the auspices of the Institution of Mining Engineers, on 
the problem of the safe use of coal mining explosives, 
deserves the attention of mining engineers on two 
principal grounds. It is а record of what has been done 
experimentally to throw light on this subject, especially 
at the Safety in Mines Research Station at Buxton, 
and all of it but the last few lines is devoted to descri bing 
some of the results which have been obtained and to 
indicating lines on which further experiment is to be 
made. Аз yet no adequate method has been worked 
out for testing an explosive in regard to its absolute 
safety. Мо explosive fit for practical use has been 
discovered which works without producing a flame, and 
under some conditions this flame will ignite firedamp 
and air in a mine. It may, indeed, be considered the 
chief agent of this ignition, but its action may possibly 
be assisted or lessened or altogether avoided by the 
effects of the hot gases evolved by the detonation and 
the waves of shock, concussion, or compression by which 
it is followed. It has been found, moreover, that 
sometimes the primary flame is followed at an interval 
of about one thousandth of а second by а secondary 
flame of greater volume, lower luminosity, and 
longer duration, which may be more dangerous than 
the primary flame. The mechanism by which the 
detonation of explosives produces ignition of fire- 
damp-air mixtures in mines is not yet known. 16 
cannot be said either whether the flame or another 
agency is the cause of such ignition, or why the great 
flame of an explosion does not always produce it. 

The varying behaviour of an explosive according 
to the manner in which it is applied, as shown by 
photographic and gallery observations, is evidence of 
the fact that the method of applying the explosive 
may have a dominant influence on its safety in 
practice. Though the duration of the flame varies 
widely with different explosives and charges, it is 
usually of the order of no more than one-thousand 
of a second, and its very short duration may be an 
element of the reason why sometimes it fails to ignite 
ап explosive mixture. Тһе paper contains many such 
unanswered questions, and summarises much of the 
ingenious and persistent, experimental work by which 
it has been sought to clear them up. These investi- 
gations are being continued, and it is hoped that 
ultimately they may define conditions in which coal 
mining explosives can be used safely in the presence of 
firedamp or coal dust. Тһе real intention of the 
paper seems, however, to lie in the appeal to mining 
engineers with which it concludes. Experiments on 
any explosives are not likely to be successful unless 
they are supplemented by knowledge gained through 
practical experience of the same explosives in use. 
This experience can be furnished only by mining 
engineers, and Dr. Payman, speaking apparently for his 
colleagues at the Experimental Station as well as for 
himself, admits frankly that the paper has been written 
with the object of obtaining their assistance and advice. 
Little doubt can be felt that he is right in believing not 
only that this will be offered as freely as it is requested, 
but also that 16 will be of essential value to the investi- 
gators in their extremely difficult task. 


DRILLING MACHINES WITH GEARED 
AUTOMATIC FEED. 


А СОМРАСТ and ingenious adaptation of that useful 
mechanical device generally known as the gear-box 
has recently been introduced by Messrs. A. А. Jones 
and Shipman, Limited, Leicester, by which firm 
it has been applied to its 18-in. super-power single 
and multiple drills for changing the speed of the 
automatic feed mechanism. This adaptation consists 
of à worm wheel on the rack shaft controlling the 
movement of the drill spindle, which wheel runs in 
an oil bath and is driven by а worm coupled to а 
set of three gear wheels. These are slid into mesh 
with corresponding wheels on the feed driving shaft, 


and the dive keys, hitherto customary, are entirely 


dispensed with. Тһе feed driving shaft receives its 
motion from the drill spindle through а chain. Both 
the details of the mechanism and its application 


BRITISH STANDARD TABLES OF PIPE FLANGES.—The 
British Engineering Standards Association has recently 
issued Part 1 of the revised tables of pipe flanges, 
publication Хо. 10, which, with Part 2 (steam), published 
in 1926, completes the revision of the 1904 edition. 
Part 1 comprises the three tables A, B and C, which deal 
with flanges for pipes, valves and fittings for gas and 
water. Dimensions are specified for pipes up to 72 in. 
nominal bore for working water pressures up to 50 lb., 
and up to 48 in. nominal bore for working pressures up to 
130 lb. and 175 lb. per square inch respectively; the gas 
flanges are for working pressures up to 30 lb. per square 
inch. Copies of the tables, No. 10. Part 1, 1928, may be 
obtained from the Publications Department, B. E. S. A., 
28, Victoria-street, London, S. W. I., price 28. 2d. 
post free, 


In the second report, that on The Pressures Produced 
by Electric Arcs in Closed Vessels, the same authors, 
Messrs. С. Allsop and В. У. Wheeler, examined the case 
of arcs formed between metal electrodes. When a 
disruptive electric discharge occurred, a pressure was 
undoubtedly produced, but in dealing with arcs of 
short duration little or no evidence was available of 
any such action. This was found to be the case with 
currents up to 200 amperes and voltages up to 250, 
and in other tests with 1,350 am peres at 575 volts. The 
pressures developed Бу arcing within an air-filled switch 
casing seemed to be due entirely to the heating effect of 
the arc and to be mainly caused by the vaporisation of the 
metal. When an adequate circuit breaker was in the 
8ystem, there was no dangerous pressure produced, but 


are illustrated in Figs. 1 to 10, on pages 716 and 
717, the first of which shows a six-spindle drilling 
machine with the gear. This machine is for ship- 
ment to one of the Dominions, and the вресін- 
cation required two only of the spindles to be 
automatic, hence the division of the six heads into 
two groups, each consisting of one automatic and 
two ordinary sensitive drills, it being understood 
that the automatic drills can be immediately used 
as sensitive drills also by the movement of а simple 
clutch. 

The description of the feed mechanism may well 
open with а reference to the chain drive for the 
feed shaft. This is detailed in Figs. 2 to 5. Тһе 
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dril spindle, immediately below Ше frame bearing, 
carries a sprocket pinion running on ball bearings. 
This drives а sprocket wheel by means of a chain, 
the said wheel having a pinion attached to its under- 
side which meshes with a spur wheel on the feed 
driving shaft G so that there is & double reduction 
effect of 6 to 1. Тће most noteworthy point about this 
part of the feed mechanism is the device for tightening 
the chain, an operation which is effected by mounting 
the secondary sprocket wheel and its pinion on » 
spindle capable of movement in a slot radial to the 
feed shaft, а considerable longitudinal displacement 
between the centres of the sprockets being thus 
attained. In the present design the housing of this 
gear is not completely closed, but it is intended in 
future machines to convert it into an oil bath. 

The general arrangement of the new gear is very 
clearly seen in Fig. 6, which shows a single-spindle drill, 
while details are shown in Figs. 7 to 10. Тће drill spindle 
may be taken as а starting point. This runs on а ball 
bearing and thrust bearing in а quill A, 13 in. in 
diameter, which has a traverse of 6 in. and is balanced 
by & weight in the column, being connected with it 
by & sprocket chain. Movement is effected by means 
of а rack and pinion, the latter being cut in the 
rack shaft B. This shaft carries the worm wheel С, 
which can be disconnected at will by the star wheel 
clutch next to the sensitive feed lever on the end of 
the shaft, which lever is used when the wheel is во 
disconnected. Тһе worm wheel is rotated by the 
worm D, Fig. 7, which is mounted freely on a short 
vertical secondary shaft, and is provided with 
о engaging with a dog clutch. This shaft 

ав а long keyway cut in it, in which the keys, both 
of the dog clutch and the three-speed change wheels E, 
slide. The feed driving shaft С has also а long 
keyway, and carries а triple wheel F, of which the 
three peripheries mesh respectively, with the three 
wheels on the secondary shaft. In this case, however, 
the triple wheel F has no movement along the shaft, 
the keyway being provided to permit the vertical move- 
ment of the drill. 'The wheels E may be moved into 
gear with either one of the wheels F at will, giving & 
rate of feed of 1 in. per 176, 240 or 333 r.p.m. 
respectively. 

The alteration in rate of feed may be made whilst 
running at any speed, and the change is effected in а 
remarkably smooth and positive manner, and without 
any of the noise and shock incidental to the use of the 
old drive key. The method by which the pinions E 
ате moved into position is shown іп Fig. 10. А short 
block, formed with а pair of jaws, clasps two of the 
pinions and is provided with & milled knob by which 
it may be traversed along a slot in the housing. At 
each side of the slot are cut three grooves of triangular 
section for the purpose of locating the exact position 
into which the knob must be moved in order to secure 
correct engagement of the several gears. Тће milled 
knob is expanded at each side so as to bridge the slot, 
and has projections engaging with the triangular 
grooves, locking being secured by a spring which 
holds the knob down. To change the speed involves 
only lifting the projections clear of the grooves, and 
moving the block up or down as the case may be. 

A knock-out device is fitted for the purpose of stop- 
ping the automatic feed at any predetermined depth. 
The quill is provided with an adjustable collar which 
carries a screw having а milled head and milled lock 
nut. This screw forms the fine adjustment. The 
point of the screw is so set that on the descent of the 
drill it comes into contact with the end of a lever 
actuating the dog-clutch which engages with the 
worm D. The depression of the lever throws the clutch 
out of gear, and the live secondary shaft runs freely in 
the worm. The lever is provided with a handle, 
in addition to the boss for the knock-out, so that the 
feed may be stopped by hand, if desired, at any time. 
This arrangement will be quite clear from Figs. 7 and 8. 
As stated above, this feed gear is at present fitted to 
the firms’ 18-in. drills, which, like the 16-in. machines, 
to which it will also be fitted, will drill holes up to 
1} in. in diameter, and has normally six drill speeds 
up to 2,600 г.р.ш. The multiple machine illustrated 
in Fig. 1 has a vertical adjustment of the sliding 
head of 9} in., with a maximum range from spindle 
nose to table of 304 in. The jockey pulleys seen at the 
back of the machine are mounted on swivelling frames 
carried on slides on the knee bracket. These frames 
are given coarse adjustment for belt tensioning by a 
lever at the left hand side of each column, and fine 
adjustment by the T handle seen at the front. The 
lever at the right-hand side of the column operates a 
cam, by which the knee bracket is given the necessary 
vertical movement for driving on either step of the 
spindle pulley as required. 


SWEDISH [RON AND STEEL INDUSTRY.— Recent statistics 
show that, during 1926, Sweden pues 8,469,697 metric 
tons of iron ore, 462,155 tons of pig iron, 38,532 tons of 
ferro-alloys, and 495,220 tons of steel ingots and castings. 


either science or industry will know how eyes can be 
used to their best advantage. Аб present the best 
knowledge at the disposal of either is largely empirical, 
and perhaps for that reason among others is often 
ignored when it might be used with advantage. It is 
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DRILLING MACHINE WITH GEARED AUTOMATIC FEED. 


CONSTRUCTED BY MESSRS. A. A. JONES AND SHIPMAN, LIMITED, LEICESTER. 


Fic. 1l. SIX-SPINDLE DRILL WITH GEARED AUTOMATIC FEED. 
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THE NATURAL LIGHTING OF 
PICTURE GALLERIES. 


А GREAT deal more work will have to be done before 


known, for instance, that eyes work best when 55 
objects at which they wish to look are illuminated i 
sufficient extent, that the accuracy with which an | 
distinguish colours depends on Ше composition den 
light falling on those objects, and that both cles p 
and comfort of vision are impaired when an e. 
light or the image of unwanted objects falls upon 

eye. A study of a special case іп which it has ipe 
sought to express these facte quantitatively 80 
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contribute to these disturbances, and to that extent 
the trouble can be avoided by putting $he windows 
high enough. Objects within the gallery, on the other 
hand, such as pictures on opposite walls, spectators, 
&c., can be dealt with either by screening them off 
or by reducing their brightness sufficiently. This 
reduction means that the brightness of the objects 
must be small relatively to that of the pictures; a little 
less than one-fifth, if their reflections are to beinnocuous. 
In dealing with the usual oblong gallery with pictures 
on each of the two long walls the simplest course is to 
erect а dark featureless screen down the middle, as 
shown in Fig. 1. Failing this, something may be done 
by avoiding strong contrasts of brightness in the 
pictures, their frames, and the decorations, giving the 
decorations a greyish colour and about the same reflec- 
tion factor аз the pictures. Тһе lighting should also be 
arranged so as to make the ratio of the illumination on 
the walls to that in the centre of the gallery as small as 
possible. "This condition is not fulfilled by the ordinary 
form of roof-lighting used with double-sided galleries 
(Fig. 2), such as the room in the National Gallery men- 
tioned above, in which the illumination in the centre 


ARRANGEMENT OF SCREEN FOR 
PREVENTING CROSS REFLECTIONS. 


Fig. 
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Fig.4. SECTION ACROSS GALLERY WITH SPECIAL 
| FORM OF ROOF LIGHTING. 


is as much as about half that on the pictures. 


А com- 
plete solution of the difficulty can be obtained by using 
а central false ceiling (а velum or velarium, Fig. 3), 
which, however, has been objected to on aesthetic ! 


grounds. Ап alternative method, suggested by Mr. 5. 
Hurst Seager, and actually embodied by him in а 
gallery at Wanganui (N.Z.), is illustrated in Fig. 4. 
In this it will be seen that, while the full light а 
the sky falls on the picture walls, little reaches the 
centre part of the room. Details are given of a series 
of experiments made on a one-third full size scale 
model of such а gallery, both without the external 
screen А and with screens of various heights, the 
colouring of the interior being also varied. The 
dimensions of the model were based on those of а 
room in the National Gallery running East and 
West. Each set of measurements involved observa- 
tions of illumination at 40 points on the wall, and 
40 sets were made at different times of day, and 
with weather conditions varying from а medium fog 
to bright sunshine. It was found that the effect of 
these variations on the distribution of daylight factor 
did not usually exceed 25 per cent. Daylight factors 
were obtained for different parts of the wall at screen 
heights of 0 ft., 3 ft, 4} ft. and 6 ft. These 
showed that the variation of illumination over the 
picture space decreased as the height of the screen was 
increased, with an average range of about 2 for the 
4} ft. screen; a variation that was not objectionable, 


especially with an appropriate decoration scheme. The 
illumination on the North wall was about 85 per cent. 
of that on the south wall, but this difference would 
have been reduced considerably by using enamelled iron 
instead of painted wood for the screen, so getting the 
benefit of considerable specular reflection on to the 
north wall, and by shifting the screen slightly 
towards the south. The varying tones of decoration 
tried included light grey, light brown, and dark grey, 
reflecting respectively 40 per cent., 18 per cent. and 
8 per cent. of the incident light. The conclusions 
drawn from the measurements, verified by observations 
with pictures hung in the model, gave dimensions for 
the screen both for winter and for the larger size 
required in summer, taking it to be made of silvered 
plate glass or of white enamelled iron. It was also 
recommended that the walls where pictures were 
hung should have a reflection factor of 14 to 18 рег cent., 
that of the parts above this level as well as the solid 
part of the roof opposite the lights being not more than 
7 per cent., both of as nearly as possible a neutral tint. 
Very dark pictures should be hung on the brightest 
part of the wall. 


0.2. ORDINARY FORM OF ROOF 
LIGHTING FOR A DOUBLE-SIDED GALLERY. 


(698.8 


Fig.ó. FORM OF TRANSVERSE SCREENS FOR 


MODEL GALLERY (М-5 DIRECTION). 
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For galleries running north and south the screen was 
replaced by a series of 20 transverse screens, | ft. 6 in. 
deep, capable of being tilted with the bottom edges 
southwards (Fig. 5), with a large fixed screen at the 
south end completely fitting the space between the 
ridges. With the screens vertical, this reduced all 
the daylight factors, those on the sunny walls averaging 
about double those on the shady walls, which were 
about half the values obtained without the screens. 
On the screens being tilted, so leaving both sunny and 
shady walls without direct sunlight, but allowing the 
shady and not the sunny walls to receive north sky 
light between the screens, the walls were all illuminated 
to about the same extent, except the sunny end wall, 
which had a somewhat lower value. The actual day- 
light factor was about 6 per cent. to 7 per cent., the 
same figure as had been obtained with the same decora- 
tion for the east to west gallery. By measurements of 


‚ the daylight factor across the breadth of the model, 


it was found that the vertical illumination of objects 
in the middle of the room was about a third of that of 
the pictures, an advance on the results of ordinary roof 
lighting, though still higher than desirable. 

The best results were obtained by a gallery with only 
one picture wall, as adopted for one room in the Duveen 
wing of the Tate Gallery (Fig. 6). Тһе gallery is about 
two-thirds the width of a gallery with two walls, and 
accordingly requires a larger area for the picture space 
it provides. Its dimensions were determined by 
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experiments made at the National Physical Laboratory 
with the object of combining adequate illumination of 
the picture wall and complete freedom from mischievous 
reflections. A model was made to the scale of one- 
twelfth full size, and so constructed that the height of 
each wall, and the distance between them could ђе 
adjusted. The gallery was to run approximately 
N. W. by S. E., so requiring provisions to exclude direct 
sunlight; but it was found by experiment with the 
model that the transverse screens necessary for the 
purpose would cause too great а reduction of the day- 
light factor, and that direct sunlight could not reach 
the picture wall after 9.30 a.m., so that the necessary 
provision could be made by means of blinds, to be 


Fig.3.SECTION OF GALLERY WITH VELUM. 
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е NATIONAL GALLERY, MILLBANK. 
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withdrawn before the gallery was opened in Ше morn- 
ing. The longitudinal screen A (Fig. 6) was added. 
It excluded all reflection of the sky from the picture 
glasses to observers on or behind the line of pillars 
when the pictures were not more than 13 ft. 6 in. from 
the ground, or 15 ft. if the pictures were tilted forward 
21 degrees. It also tended to even out the distribution 
of illumination over the wall, though leaving it about 
50 per cent. higher at 12 ft. than at 4 ft. from the 
ground. Тһе gallery, when built, bore out the predic 
tions made from the experiments on the model. The 
ratio of the illumination of a spectator’s face to that 
of the picture opposite was 1:7, or well below the 
figure suggested earlier in the report. If the light a 
of the decoration of the upper part of the picture V5 
were darkened, the illumination of the spectators coul. 
be reduced still further. Ав it is, however, reflections 
are practically absent even from the darkest pictures. 
It is suggested that the tilting of pictures hung abore 
eye-level would probably not be open to the ane 
felt to tilting those that are hung lower down, ant 
any design of gallery, may sometimes serve to pn 
the reflection of a roof light from being visible to + 
spectator. А further general observation 18 e 
of the light which reaches the picture walls is re pu 
from the opposite walls and the roof, and bonn 195 
these surfaces are of a pronounced tint, especi# a - 
upper part of walls receiving direct sunlight, they та! 
cause appreciable colour distortion of the pictures. 
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МЕ reprint below abstracts of the various 
papers, or ' Introductory Notes" as they were 
described in the programme, which were considered 
on the morning of Tuesday, the 6th inst., at 
the Engineering Conference which was held in 
connection with the Centenary Celebration of the 
Institution of Civil Engineers. Тһе report of 
the discussions on these papers will be found 
elsewhere in this issue. For convenience of 
reference we have retained the original] numbering 
of the papers, but it should be noted that the 
papers read at the various meetings were not 
necessarily taken in numerical order. "We have 
printed the papers in such sequence that the 
whole of those read at any meeting come together. 
The division was as follows: At the meeting in 
the Great Hall of the Institution, Papers Nos. 1, 3 
and 4 were taken ; at that held in the Theatre of 
tbe Institution, Nos. 2, 24 and 25 were read; 
at the meeting in the Library of the Institution, 
Nos. 16, 17 and 15 were taken ; and at the meeting 
at the Institution of Mechanical Engineers, Nos. 18 
and 19; while at the meeting at the Surveyors' 


Institution, Nos. 27 and 28 were considered. 


No. 1. RECENT DEVELOPMENTS IN 
CONCRETE AND CEMENT FOR 


ENGINEERING STRUCTURES. 
By Е. Е. WENTwORTRH-SRHENL Ds, O. B. E., M. Inst. C. E. 


ТНЕ past decade has seen some notable extensions 
of the usefulness of cement and concrete. As regards 
the former, there has been a remarkable increase in the 


demand for, and the supply of, ra pid-hardening 
cements, of which perhaps the foremost is that known 
as “fused cement (Ciment Fondu), which was first 
produced at the works of Lafarge in France. Its 
name seems hardly apt. It is made from bauxite and 
chalk and is actually fused during treatment. This, 
however, is incidental, and its distinguishing qualities 
would seem to be due to the fact that it contains а, very 
high proportion of alumina—35 or 40 per cent. as 
compared with about 6 or 8 per cent. contained in 
Portland cement. Ан bauxite i8 scarce, the cement is 
expensive, but it is none the less growing in favour, 
especially in connection with marine works. 

Its invention seems, however, to have produced а 
demand for rapid-hardening cements of moderate price, 
which has been met by the manufacture of very finely 
ground Portland cement, of which, Ferrocrete is 
typical. The makers of this cement guarantee that 
their product shall pass all the British Standard 
cement tests, and in addition that 3: 1 sand briquettes 
shall bear an ultimate stress of 300 lb. per square inch 
when 1 day old, and 550 Ib. per square inch when 7 days 
old. As its chemical composition is very similar to 
that of Portland cement, it is not certain that it will 
resist better the action of sea-water, but on the other 
hand its rapid-hardening qualities may perhaps give 
16 an advantage even in this respect. А cement which 
will most probably be durable in sea-water is the 
Portland blast-furnace cement, of which a fair quantity 
18 made in Scotland, and for which a British Standard 
specification was issued in 1923. Тһе admixture of 
blast-furnace slag seems to combine with the lime freed 
during setting and to render it harmless. 
| As regards concrete, much interest has been aroused 
in the researches carried out at the Lewis Institute at 
Chicago under Professor Duff A. Abrams,* who has 
investigated the question of how to produce a concrete 
of required strength with given aggregates at minimum 
cost. His investigations have thrown much light on 
the effect on strength of three variables, патеју (1) the 
proportion of water to cement, (2) the size and grading 


of the aggregate, and (3) the proportion of aggregate | 


to cement. As regards (1), his experiments go to prove 
broadly that with a given cement the strength of the 
concrete will be constant for a given water/cement 


ratio, no matter what aggregate тау be used, ог | 


“ workable.” This is certainly startling. Ав regards 
the second, he comes to an equally startling conclusion 


that aggregates of every variety of grading, will, if 
used with а given proportion of cement and water, give 
the same strength, provided that the maximum size 
and the ''fineness-modulus " of the aggregates are 
the same. Тһе fineness-modulus is determined by 
adding together the percentages rejected by a set of 
standard sieves and dividing the result by 100. 

These researches have undoubtedly caused much 
more attention to be given to the composition of 
concrete mixtures, and the well-known 1: 2: 4 mixture 
is threatened with extinction. There is also an 
increasing tendency to use а slump test, in order to 
ensure some degree of uniformity in the water/cement 
ratio of concrete made with aggregates which may 
vary widely in their water-content according to the 
state of the weather. However, although it is good 
that the proportion of water should be constant, there 
are dangers in making that proportion too low, even 
though at early dates it seems to give high crushing 
strength. Another concrete research of great interest 
has been made lately by Dr. Oscar Faber, M.Inst.C.E.,* 
who has found that the permanent shortening (plastic 
yield) of concrete under compressive stress is additional 
to and ехсеедв the shortening due to shrinkage, and 
that it increases with the stress and also increases 
with time—more rapidly at first, but continuing for 
many weeks. Юг. Faber points out that in the case 
of reinforced concrete in compression, the stress on the 
steel is thereby greatly increased, and that this fact 
2 5 be considered in designing compression mem- 

гв. 

The use of reinforced concrete for piles increases daily, 
partly on account of the difficulty in obtaining timber 
in long lengths, and partly because of its liability to 
attack—especially in sea-water. In spite of their 
great weight, it has been found possible to make and 
drive very long piles of this material. The piled 
retaining-wall, which has been used for some years on 
the Continent, is fast coming into favour in this 
country. Its use emphasises the need for further 
investigation into the lateral pressures induced on such 
walls by the earth backing, and also the need for better 
means of determining the safe load on heavy piles, 
from the set produced by the hammer-blow. Іп this 
connection Mr. Alfred Hiley, Assoc.M.Inst.C.E., has 
put forwardt an interesting formula which takes into 
consideration not only the energy given out by the 
hammer, and the penetration of the pile, but also such 
factors as the weight, length, sectional area, and sub- 
stance of the pile itself, and also the nature of the 
helmet. The use of piles cast in situ is also growing 
in favour, in spite of past failures, and several ingenious 
plants for their construction have lately been brought 
in. Every day seems to bring forth some new use for 
reinforced concrete which a few years ago would have 
been deemed impracticable. For example, the King 
George V. Bridge at Glasgow contains three spans, 
one of 166 ft., apparently supported by very flat 
arches, but in reality by double cantilever beams of 
reinforced concrete mounted on roller bearings. 


No. 3. DEVELOPMENTS IN THE USE 
OF MATERIALS IN RAILWAY EN- 


GINEERING. 
By C. J. Browy, C.B.E., M.Inst. С.Е. 


For ordinary bridgework on railwavs, where spans 
are generally of moderate size, the mild rolled stecl 
introduced about 1880 has, except for its susceptibility 
to corrosive influences, continued to serve its purpose 
admirably. Of the forms in which mild steel has been 
used in bridgework, one of the most objectionable, 
from the maintenance point of view, is pressed trough- 
ing, and the designing engineer who has any con- 
sideration for those responsible for the upkeep of his 
structures will avoid, as far as possible, its use in bridge 
floors where difficulties of drainage may arise and in 
places where it may be exposed to serious corrosion, 


| e.g., where one railway has to be carrried over another. 
| 


* «Plastic Yield, Shrinkage, and Other Problems of 


ii ле Ба : pu d, $ | 
n what proportions, provided that the mixture is| Concrete, and their Effect on design." Minutes ој Pro- 
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Design of Concrete Mixtures,” Bulletin No. 1. 
Structural Materials Research Laboratory, Lewis Insti- 
tute, Chicago (1918, Revised 1925). 


ceedings East. C.E.. vol. сеху. 
T ENGINEERING, vol. cxix, pages 657 and 721 (1925). 
| Concrete and Constructional Engineering, vol. xxiii, 
page 2 (1928.) 


Trough flooring used under such conditions has led to 
many bridges having to be condemned prematurely. 
If rustless steel of adequate strength can be made 
available in the ordinary sections for bridgework at a 
suitable price, it will go far towards solving one of the 
most troublesome problems that face the maintenance 
engineer in dealing with steel girder bridges. 

In bridgework the elimination of corrosion makes the 
eventual extension of the use of reinforced concrete, 
wherever practicable, a certainty ; and even where 
steel, in the exposed form, cannot be wholly avoided, 
the engineer will strive to substitute, asfar as possible, 
reinforced-concrete work. 

In the construction of new railways the arguments 
in favour of its adoption are greatly strengthened. 
The engineer is then generally free to carry out his 
structural work without interference from rail traffic. 
His main difficulty is with road traffic, which can usually 
be diverted temporarily. Freedom from interruption 
is essential, as one of the main difficulties arising out of 
this form of construction is the relatively long time 
required for the construction in situ of reinforced- 
concrete structures. _А bridge of reinforced concrete 
of 40 ft. clear span, with longitudinal girders, cross 
girders, rail.bearers and flooring of a design exactly 
analogous to a steel girder bridge with parallel flanges, 
was constructed by the author in 1915, to enable a new 
road to be taken under an existing line of railway 
carrying passenger traffic. By sluing the track to one 
side it was possible to do the work in situ without 
undue interference with the traffic. This bridge does 
not carry heavy express traffic. In the case of another 
reinforced-concrete bridge, constructed in 1921 to 
carry a road over a navigation waterway, it was not 
permissible to erect falsework, and the main girders, 
spanning 45 ft. between abutments and weighing 
about 50 tons each, were made on an adjacent site and 
launched in exactly the same way as steel girders. 
The cross girders and flooring were then constructed 
on temporary staging slung from them. Where the 
spans are not too long, pre-cast reinforced-concrete 
beams or slabs, forming a continuous flooring, are now 
frequently used in bridges carrying both passenger and 
goods traffic. As the beams can be quickly placed in 
position under one track at a time, the work can be 
done without undue interference with traffic. 

The suitability of reinforced concrete for strengthen- 
ing, existing metal structures, where the design admits 
of such treatment, has been well demonstrated by 
the Paris-Lyons-Mediterranean Railway engineers in 
dealing with two cast-iron viaducts, each of several 
arched spans, which carry their tracks over the Rhone, 
near Lyons. For bridges over railways, subject to the 
fumes of locomotives, the use of reinforced concrete 
is advisable wherever it can be adopted, whether done 
in situ ог in the pre-cast form, and even over lines 
carrying heavy traffic its construction in situ is becom- 


ing quite usua] practice. Many footbridges have been 


built by both methods over running-tracks, the rela- 


tively light weight of the pre-cast parts making erec- 


tion of the pre-cast structure & very simple matter. 
For culverts of smaller spans reinforced-concrete pipes 
up to 5 ft. in diameter, bedded on and backed with mass 
concrete, form an effective and relatively cheap sub- 
stitute for the older form of brick culvert. 

The use of reinforced concrete for buildings is well 
established, although the probability of alterations or 
extensions being rcquired in the future may be an 
objection to its adoption in some cases. Where, 
however, work has to be completed quickly, the 
advantages would appear to be with the stecl-framed 
structure with filling of brick or other material to 
form the walls, leaving the floors to be constructed of 
reinforced concrete or other suitable material. А 
number of fine goods warehouses have been constructed 
entirely in reinforced concrete by railway companies 
in this country, and its special advantages for such 
buildings as engine-sheds, water tanks and coaling 
plants, of all of which there are now plenty of examples, 
needs no comment. 

The introduction of reliable “ rapid-hardening ” 
brands of Portland cement is proving of great benefit 
to railway engineers, especially those responsible for 
maintenance. With this material it is no longer 
necessary to allow concrete some weeks to mature 
before it can be put into service: moulds can be 
stripped 24 hours after the material has been put in 
place, while piles can be driven safely less than а week 
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after casting. Аз а protective coating to steelwork, 
fine concrete of proper composition, consistency and 
thickness to make it waterproof, has been used in a 
number of cases, especially for under sides of metal 
overbridges which are in close proximity to the blast 
from locomotives. 

As regards track, the rails of higher carbon steel, of 
45 tons to 56 tons per square inch tensile strength, 
in lengths of 60 ft., supported on heavy cast-iron chairs 
resting on creosoted timber sleepers, are now standard. 
For places where wear is excessive, steels of still higher 
quality (manganese, chromium, and others) have for 
some years been available and are used when conditions 
justify the extra cost. The ordinary higher-carbon 
rail steel can also be subjected in course of manufacture 
to special processes which give the best wearing qualities 
consistent with reliability in service. Тһе pressed-steel 
sleeper, which has been adopted to а very appreciable 
extent on some railways abroad, is beginning to be 
considered seriously in this country, but concrete 
sleepers are still in what may be regarded as the experi- 
mental stage, though with the greatly superior quality 
of the Portland cements now obtainable the prospect 
of producing a satisfactory concrete sleeper is improving. 

The introduction in ever larger numbers of heavy 
express locomotives has necessitated bringing up the 
track on fast lines to & very high standard, and the 
formation of the road-bed and the quality of the ballast 
is receiving more attention than ever before. The 
latest experiment in track work—the provision of & 
continuous raft of reinforced concrete on which the 
rails are directly bedded, thereby dispensing with 
sleepers and ballast—now being made on the Pere 
Marquette Railway in the United States—is being 
watched with with great interest by all railway 


engineers. 


No. 4. RAILWAY DESIGN AND MAIN- 
TENANCE AS AFFECTED BY THE 
APPLICATION OF ELECTRICITY. 


By G. Ешзох, O.B.E., M. Inst. C. E., and А. R. 
CooPER, M. Inst. C. E. 


Tux provision of clearance for the overhead contact 
wire under bridges and other structures will necessitate, 
in many cases, either drastic alterations to the gradients 
of the line, or the rebuilding of the structures. Overhead 
equipment brings about special difficulties with regard 
to the supporting structures, and by reason of the 
interference of such equipment with the sighting of 
signals. The overhead equipment also increases the 
difficulty of dealing with breakdowns. After the 
preliminary investigation of the general scheme of 
electrification, detailed consideration of the whole 
of the track becomes necessary. 

At terminal stations where both steam and electric 
services operate, it has been found preferable to allocate 
а portion of the station to the steam service and the 
remainder to the electric. Where the traffic is entirely 
electric, station-yards can be rearranged and much 
simpler layouts provided. With appropriate planning, 
the number of points and crossings can be considerably 
reduced and the radii of curves improved, which results 
in better running and simplifies the traffic operation. 
In the design of junctions and turnouts, special care 
has to be taken to avoid long gaps in the conductor-rail, 
and this feature makes tandem leads unsatisfactory 
from а contact-rail point of view. 

Some improvement of sharp curves will generally 
be needed to allow of higher speeds, particularly near 
stations and on gradients, and these higher speeds 
may demand closer attention to the maintenance of 
the track. The rail wear on heavy curves and оп 
switches and crossings is much heavier under electric 
traction, and will frequently justify the use of special 
steels. To avoid leakage and electrolysis, improved 
standards as regards the type of ballast employed and 
the drainage provided are desirable on electrified rail- 
ways. Bull-head track in electrified sidings is to be 
preferred since the insulators will be too low to be 
really effective if flat-bottomed track rails of light section 
are used. 

Different views аге held as to whether the most 
convenient position for the conductor-rail is оп the 
6-ft. side or оп the cess. It is often claimed for the 
rail located on the cess side that there are fewer inter- 
ruptions in the continuity of the contact, and that the 
6-ft. js the most suitable place for handling and deposit- 
ing material and tools. The main disadvantage of а 
rail on the cess side is said to be that men bave to step 
over it when getting clear of the track, but this appears 
soon to become a habit with them. Ја certain cases 
it is the practice to put the conductor-rail on the 6-ft. 
side through stations or where it is situated on the high 
side of checked curves, or again where a siding on which 
shunting takes place is adjacent to the cess side. The 
provision of suitable clearance for the conductor-rail 
may require special measures on under bridges, where 
the rail level may have to be raised and regraded, and 
where insulation may have to be provided to prevent 


shoes from coming into contact with metal structures, 
especially where the rail has to be interrupted. Where 
clearances are small, the normal conductor-rail may 
be carried through in an out-of-gauge position, thus 
acting merely as a conductor, or a short length of shallow 
section may be used. Signal and telegraph equipment 
will have to be diverted to clear the conductor-rail 
and collector-shoe. 

In the earlier installations continuous protection was 
provided for current-rails carrying 600 volts, but protec- 
tion is now provided for this pressure only at such places 
as footways across the track, through platforms, where 
shunting or uncoupling takes place, and where men 
require to pass or to work in close proximity to the 
conductor-rails. In many cases, the ends of the con- 
ductor-rail at level crossings are protected. Where a 
large measure of protection is thought to be necessary, 
double boarding is used, a single board on the outer 
side being sufficient in other cases. These boards, are 
supported either from the rail or direct from the sleeper. 
It is difficult to say to what extent the protection should 
enclose a conductor-rail at 1,500 volts, and it may be 
that the present form of rail, with the addition of 
protection boards each side extending a short distance 
below the rail, will be considered sufficient. 

Car-sheds are usually designed for both cleaning and 
inspection. Pits are provided to most of the roads 
under cover, for inspection and adjustment of equip- 
ment under the cars. In general, platforms for 
cleaning cars are not provided, mobile trolleys being 
preferred. Current-rail equipment is not used in 
sheds, insulated flexible leads with a sliding contact 
overhaul being provided. With the advent of electric 
traction, current is available along the railway for 
subsidiary purposes, lighting of stations, and work- 
shops. The installation of electric signalling and 
electric point operation is encouraged, giving better 
working and economy. Steam pumps, the mainten- 
ance and operation of which are costly, can be replaced 
by automatic electric pumps. 

The presence of conductor rails on the track increases 
the cost of permanent-way maintenance. Ап addi- 
tional payment of 2s. per week is made to men working 
on tracks with conductor rails, but this naturally 
cannot be taken as a measure of the additional cost. 
There does not appear to be any great change in the 
number of men employed per mile, but more work 
is done by special or extra gangs. The short intervals 
between electric trains on some railways has increased 
the work carried out at night. Opinions differ as to 
whether the permanent-way staff should be protected 
against contact, either direct or indirect, with a live 
rail, or whether it is better to let them fully realise 
the danger and keep clear of the live rail. Until the 
present no fresh type of tool appears to have been 
introduced to reduce the likelihood of short circuits, 
with the exception of the issue of specially narrow 
shovels on certain electrified sections. 

The lower centre of gravity of electric shock, the 
smaller diameter of the wheels, and other factors, 
contribute to increase rail wear. Irregular wave-like 
wear at the side of the rail has occurred both on the 
straight and on curves. On the Underground Rail- 
ways irregular wear on the top of the rail takes place 
on sharp curves, and if the rail is not unduly worn as 
regards total depth, it is planed and reinstated. Man- 
ganese steel is used to a limited extent to meet condi- 
tions of abnormal wear, but it is costly, and there is a 
wide field for a rail steel having better wearing qualities 
than ordinary hard steel, at a reasonable cost. Any 
steel used for track rails should have satisfactory 
electrical conductivity ; manganese steel is unsuitable 
in this respect. 

The permanent-way section gangs аге usually 
responsible for the condition of the electrical equip- 
ment on the track, but the amount of inspection and 
work that they are called upon to do varies on different 
lines. On some railways the permanent-way depart- 
ment is responsible only for the general condition of 
the conductor rails, ramps, and insulators ; on others 
the permanent-way gangs also maintain part of the 
electrical equipment, as, for instance, conductor- 
rail and track-rail bonds. Usually the electrical 
engineer is responsible for the testing of the con- 
ductivity and insulation and for the supply of suitable 
materials. Опе railway is considering the question 
of increasing the scope of the work performed by the 
permanent-way men, thus avoiding dual attendance 
and divided responsibility; this would involve addi- 
tional training of the permanent-way men. 


No. 2. STEEL FOR SHIPBUILDING. 
By Sir WILLIAM J. Berry, K.C.B. 


THE first ships wholly of steel for the Royal Navy 
were the 18-knot despatch vessels Iris and Mercury, 
ordered in 1875. They were of 3,730 tons displacement, 
and were built at Pembroke Yard of steel supplied by 
the Landore Steel Works, and produced by the open- 
hearth process. It was found that mild ductile steel 


of the kind required for shipbuilding purposes was 
produced with much greater uniformity by the ореп- 
hearth than by Ше other methods, and it was this 
process, which, in the end, eclipsed all its rivals, as far 
ав the shipbuilding supplies were concerned. In the 
meantime Lloyd’s and the Liverpool Underwriters’ 
Registry had reached very similar conclusions to those 
come to by the Admiralty, and in 1877 Lloyd's formally 
sanctioned the use of mild steel for mercantile vessels 
coming under their registration, and issued their 
standard tests for steel. 

Excepting the high-tensile steels referred to hereafter, 
mild steel has held almost undisputed sway for the last 
40 years for shipbuilding purposes, and it is worthy of 
note that the standard tests adopted by the Admiralty 
and Lloyd's for mild steel have remained unaltered 
for that period. It is obviously а necessary condition 
that, within the limits of the maximum stresses legis. 
leted for, а ship structure should behave as nearly as 
possible as a perfectly elastic structure, and it has been 
the aim of ship designers, ever since it became possible 
to compute with some degree of accuracy the stresses to 
which ship structures were subjected in service, to keep 
such stresses within what might be loosely termed the 
elastic range. The assumption had usually been in 
design work that an elastic limit (the range within 
which stress is proportional to strain and Hooke's law 
is obeyed) of about half the ultimate strength could 
safely be taken ; but there has too often been confusion 
between the “ commercial ” elastic limit or yield point 
апа the proportional or true elastic limit. 

In the case of commercial structural steels as ordi- 
narily produced, the proportional range of elasticity 
is extremely variable, and might almost be said to be 
an accidental property of the steel; but this feature is 
subject to control, if, for a specific purpose, a definite 
proportional limit is desired. This point was investi- 
gated with great thoroughness at the time the Admiralty 
was drawing up the specifications for the steel for some 
of the recent warships. With the help of some of the 
foremost steelmakers in the country, a steel has been 
evolved for Admiralty use (now widely known as D 
quality), in which & proportional limit of 17-20 tons 
per square inch is associated with an ultimate strength 
of 37 to 43 tons, without sacrificing to any appreciable 
extent the ability of the steel to withstand ordinary 
manipulative treatment іп а shipyard. Тһе tests 
actually specified аге :—(a) A minimum proportional 
limit of 17 tons per square inch; (b) a minimum 
elongation of 17 per cent. on 8 in.; (c) a bend through 
180 deg. round а curve whose radius is 14 times the 
thickness of the specimen tested. All these require- 
ments are regularly exceeded in supplies obtained by 
the Admiralty under their contracts. To secure such 
results great care has to be paid in the first place to 
chemical composition, and in the second place to the 
choice and control of the finishing temperature at the 
rolis. As regards chemical composition, advantage 
is taken of the beneficial effect of increased percentages 
of manganese, in elevating the proportional range with- 
out detracting from ductility. A fairly representative 
composition would be carbon 0-33, manganese 1-1 
to 1-4, silicon 0-12, sulphur and phosphorus being kept 
to about 0-03 or 0-04 per cent. 

The temperature of finishing the rolling is all-impor- 
tant, as it enables a normalising effect to be obtained 
without actually going through the procedure of à 
separate treatment. For steel of the composition given, 
a temperature of 830 deg. to 860 deg. С. (or rather 
above the critical range) is the one to be aimed at. 

A word should be added as to the method stipulated 
for recording the proportional limit of elasticity. To 
do this with scientific precision would necessitate the 
plotting or the autographic drawing of a curve for each 
specimen tested, and the location, by examination, of 
the particular point at which the load-extension curve 
departed from the straight line. Obviously this is out 
of the question where thousands of tons of steel are 
passing under inspection at a rapid rate in the early 
stages of construction of a ship. After hundreds of 
specimens had been dealt with under extensometer 
test in the preliminary investigations mentioned. 8 
simple and expeditious system was evolved which 
provided all the relevant information. The Ewing 
extensometer was the inatrument and this regis 
tered with fair accuracy to 1/50,000th of an inch. 
To ensure absence of slipping of the grips, &c., when 
the lower reading was taken with an ordinary com- 
mercial test-bar, a load of 2 tons per square ше 
was first put on, and a reading taken; the load was 
then gradually increased to 17 tons per square inch, 
and a second reading taken. The load was then 
reduced to 2 tons per square inch, and a third reading 
recorded. To meet the specification this final figure 
was not to exceed the original reading at 2 tons ре: 
square inch by more than 0-0004 in. This m 
which is now in daily use at many of the largest xai 
works in the country, has given complete satisfaction 
to both the makers and the purchasers. bject 

In 1925, Lloyd's issued a memorandum on the впо]е©, 
of “ Special Quality Steel for Merchant Shipbuilding, 
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of about 0:37 Ib. of oil or 0°67 Ib. of coal per horse- No. 25. PROGRESS IN THE ADOPTION 


sanctioning the use of steels similar in character to that 
adopted by the Admiralty. Another specification of 
a similar character is followed by Messrs. Alfred Holt 
and Company. In both these cases, the elongation and 
bend tests are the same as for mild steel. The method 
of measuring the proportional limit follows in every 
particular that laid down by the Admiralty for D- 
quality steel. It is interesting to note that these new 
types of steel are also being adopted for merchant 
shipbuilding on the Continent. Two Italian liners with 
steel produced, it is believed, in Czecho-Slovakia are 
amongst the recent instances of this kind. Another 
example in an entirely different kind of engineering is 
the new Sydney bridge; and in this direction a large 
field seems to be open for the utilisation of high-elastic 
limit steels. 

While D-quality steel is of such great value for the 
pure strength girder in ships, it must not be supposed 
that the modern warship is wholly of this steel. For 
minor and partitional bulkheads, for the ends of a 
vessel where the bending-stresses are small, for un- 
important flats and decks and for deck structures, the 
cheaper mild steel still fills its particular niche. In 
small vessels also, where longitudinal stresses are of 
little importance, the initial and subsequent cost of 
using the higher quality of steel could not be justified. 
It must also be remembered that steels of the types 
described suffer to some slight extent from the defects 
of their special qualities. Ease or difficulty in flanging 
and bevelling is dependent entirely on the low or high 
value of the yield point. Under the shearing, punch- 
ing, and drilling machine, one cannot expect quite 
the same ease of operation as with mild steel. Owing 
also to the higher carbon and manganese content, 
heating and flame cutting, now so common in ship- 


building, have to be carried out with somewhat more 
It is surprising, however, how quickly 


circumspection. 
the building employees adapt themselves to the 


slightly modified materials and conditions, and, as far 


as the Admiralty is concerned, it is exceedingly rarely 
that any case is reported of failure in working. 


No. 
UTILISATION 


PROPULSION. 


By the Кант Hon. Говр Weir, P.C., and Н. Е. 
Yarrow, C. B. E., Assoc. M. Inst. C. E. 


THE economic situation calling for reduction in costs 


of marine transport applies with special significance 


to British shipowners owing to existing high wages 
costs, dock and handling charges, and taxation. 
Equally important is the necessity for maintaining the 
utilisation in some way of British coal instead of 
imported liquid fuel. It is not difficult to estimate the 
possibilities presented of increased thermal efficiency 
with higher pressure and temperature. From the 
thermodynamic aspect, there is no maximum limit to 
the temperature which might be used, but there is a 
practical limit fixed by the nature of the materials 
available. The corrosive and erosive effects of the 
working fluid are intensified by high temperature, but 
the definite limitations are imposed in the main by the 
weakening influence of temperature on the construc- 
tional materials commonly in use. Beyond tempera- 
tures of, say, 750 deg. to 800 deg. F., slight increases 
in temperature will produce great diminution in 
strength. 

If the purely theoretical cycles are considered, so 
far as increased thermal efficiency is concerned, there 
is no limit to the pressure that might be used. But this 
only presents the initial aspect of the problem, and in 
order to form а reasonable judgment, some idea of the 
influence of pressure upon turbine efficiencies must be 
obtained. Briefly stated, increased pressure involves 
increased expansion in the high-pressure field, as well 
as in that of saturated steam. To meet the wetness 
difficulty, maximum initial superheat or reheating is 
necessary. The effect of high pressure upon stage- 
efficiencies can only be determined by a detailed 
examination of pressure effects upon nozzle and blading 
losses, disc friction, and leakage losses. Іп addition to 
such examination, the influence of stage feed-heating 
and reheating should also be included, since it is clear 
that the full thermodynamic gain due to the use of 
high pressure and temperature, can only be realised by 
taking advantage of such variations from the usual 
Rankine cycle. 

The results of such an examination show that, by 
taking advantage of stage feed-heating and reheating, 
the possible efficiency increases fairly steadily up to a 
pressure of about 1,000 Ib. per square inch. Higher 
pressures promise some slight advantage of thermo- 
dynamic gain, but probably too little to justify much 
advance beyond that limit. It has been estimated 
that, taking as the “ limiting cycle " initial conditions 
of 1,250 lb. per square inch and 900 deg. F. with two 
reheating and eight feed-heating stages, а consumption 


24. THE GENERATION AND 
OF HIGH-PRESSURE 


SUPERHEATED STEAM FOR MARINE 


power-hour might be expected. In marine plants such 
an elaborate cycle could not be employed, but Sir 
Charles Parsons, M.Inst.C.E., has calculated* that a 
turbine of 5,000 shaft horse-power, using steam at 
500 Ib. per square inch and 700 deg. F. with extraction 
feed-heating but no reheating. might be expected to 
use about 0 -57 lb. of oil (or 0:87 Ib. of coal) per horse- 
power-hour. | 

For the pressures now contemplated, the boilers 
must be of the water-tube tvpe, and experience has 
shown that this type of boiler is eminently satisfactory 
from the standpoints of both reliability and mainten- 
ance, provided the feed supply is pure. By the use of 
hermetically-sealed surface condensers, having tubes 
of high nickel content, and a closed or de-aerated feed 
system with low-pressure feed make-up apparatus 
forming a definite part of the heat-balance scheme, по 
practical difficulties are now presented. 

It is clear that such boilers must work under condi- 
tions of combustion efficiency higher than can be 
achieved continuously with hand firing, and this points 
to the use of fuel oil, mechanical stokers, or pulverised 
fuel. Similarly, it involves taking as much as possible 
of the heat of the fuel at the highest possible thermal 
datum to the working fluid. With such high steam 
temperatures, it is clear that regenerative processes 
must be employed to prevent serious losses in the final 
flue-gas temperatures. Of these the most obvious is 
the preheating of the air, a process highly beneficial to 
combustion and now commonly in use. If generation 
in two stages is accepted, some advantages would accrue 
from having a single furnace with a radiant-heat water- 
tube boiler working at the higher pressure, the gases 
then passing to a normal convection type of multi- 
tubular marine boiler working at a normal pressure and 
supplying steam to the turbine at a later stage. Another 
alternative would be to have a single-furnace high- 
pressure water-tube boiler, both radiant and convective, 
and a multitubular boiler working at, say, atmospheric 
pressure. 

The case for the adoption of the water-tube boiler in 

the marine field is now very strong, and success depends 
almost entirely on the single factor of the provision 
and maintenance of pure feed-water. The question 
of the use of suitable materials subject to high steam 
temperatures is engaging the close attention of metal- 
lurgists and others, and а considerable amount of 
research work is being undertaken on this subject. 
Mr. Geo. А. Orrokf states that four years’ experience 
in continuous operation of superheaters raising the 
steam temperature to 850 deg. F., with ordinary steel 
superheater tubes, has proved that such an operation 
is commercially practicable, as no serious difficulties 
have been encountered. It may perhaps be considered 
that the use of mild steel tubes containing steam at а 
temperature of 850 deg. F. is approaching the danger 
zone. 
The economical burning of coal on board ship has 
reached а very interesting stage of development. "The 
adaptation of mechanical stokers for marine purposes 
has been publicly referred to in connection with the 
Canadian Pacific cargo steamers. Pulverised fuel has 
been given much attention of late, and, while its intro- 
duction on board ship presents certain difficulties, these 
will no doubt be overcome in time, and this system of 
burning coal will be used in certain circumstances. А 
number of different powdered-fuel systems are being 
tried, but at present the initial cost is somewhat high 
and the power required for pulverising the fuel and the 
cost of upkeep of the plant must be taken into 
account. It is, however, important, when any system 
of powdered fuel is adopted, to ensure that the boiler 
has а large combustion space, and also that some 
means of cooling the ash below its fusible temperature 
is employed. 

There appears to be little real difficulty with high- 
pressure steam іп the turbine itself. Such difficulties 
as have occurred have been attributable to impurities 
in the steam, and when these are removed and proper 
provision is made in the design for expansion due to 
the wider temperature-range, it seems proved that 
upkeep costs will not be excessive. 

Is it then possible to conserve in one installation the 
best features of modern practice in fuel-handling and 
preparation, combustion, heat-cycle lav-out, and boiler 
and turbine design, and to apply such an installation 
with appropriate modifications to meet marine condi- 
tions ? If this can be done, the result will be а pro- 
pelling-unit of minimum fuel-cost, and lower weight, 
bulk, and intrinsic first cost than any form of propelling 
machinery of equal thermal efficiency. A successful 
solution would open a new era in marine propulsion 
and would substantially assist the British coal situa- 
tion. With such а premium on success it is not to be 
doubted that the work already begun in this field 
will be prosecuted with increased activity. 


„ he Steam Turbine," International Mathematical 
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OF THE INTERNAL - COMBUSTION 
ENGINE FOR MARINE PURPOSES. 


By Professor C. J. Hawkes, А.М.Ічзт.С.Е, 


Tux first large motorship, which was propelled by 
twin-screw engines of the four-stroke cycle type, was 
put into service over sixteen years ago, rousing con- 
siderable interest in marine circles. The first large 
ocean-going ship to be propelled by two-stroke single- 
acting engines, was put into service іп 1912. Develop- 
ment, which was largely at a standstill during the war, 
has been rapid since, and the outstanding feature has 
been the adoption of oil engines of large power for the 
propulsion of ocean-going liners. Double-acting 
engines, of the two- and four-stroke types, designed to 
develop over 1,000 brake horse-power per cylinder, have 
been installed in a number of ships. 

The early four-stroke engines were generally success- 
ful, but at first there were some difficulties with exhaust- 
valves, which were remedied ; and in some instances 
cylinder covers and pistons were cracked, largely due to 
the inefficient cooling of these parts. The early two- 
stroke engines were not so successful. Valve scaveng- 
ing was employed in a number of these engines, and 
the housing of the scavenge valves in the cover seri- 
ously complicated the casting. The introduction of 
port scavenging appreciably simplified the cover casting, 
enabling it to be satisfactorily cooled. 

In the early Diesel engines the blast-air compressors 
were frequently a source of trouble, particularly with 
engines of comparatively high speed, and it was largely 
on this account that Messrs. Vickers, Limited, 
developed the airless-injection system, which is now 
being largely adopted by other makers, both in this 
country and abroad. Considerable progress has been 
made with airless injection, but, generally speaking, 
the combustion efficiency with this system is somewhat 
less than with the air-injection system. 

Whilst the early difficulties with the marine oil- 
engine have been largely overcome, the increase in 
the dimensions of cylinders has introduced further 
difficulties. The maximum continuous power that 
can safely be developed by an engine depends upon the 
heat-flow through, and the thicknesses of the parts in 
contact with the working fluid. The volumetric 
efficiency of the engine and the quantity of fuel burned 
per stroke are, therefore, of the utmost importance. 
One of the advantages of the four-stroke engine is its 
high volumetric efficiency ; for the two-stroke engine 
is generally less favourable in this respect. On the 
other hand, the fout-stroke engine has generally a 
somewhat complicated cover, while the cover of a 
two-stroke engine can be a simple casting and can be 
effectively cooled. With an increase in the dimensions 
of cylinders there has been a tendency to work with 
lower mean presaures, that is, to burn а smaller quantity 
of fuel per unit volume of cylinder. 'This has been 
done with the object of reducing cycle temperatures. 
The dimensions of any type.of engine, however, for & 
given power and speed, are dependent upon the mean 
indicated pressure employed, and from this point of 
view а reduction in the mean pressure is undesirable, 
although perhaps necessary. Тһе alternative is to 
increase the charge-weight of the working-fluid within 
the cylinder by supercharging, and thus enable a higher 
mean pressure to be employed without increasing 
cycle temperatures and, therefore, without increasing 
the temperature stresses in the material of the parts 
in contact with the working fluid. The Biichi system 
of supercharging has been applied to several four-stroke 
engines with satisfactory results, and this system has 
the distinct advantage that the blowers required for 
supplying the induction and supercharging air are 
driven by exhaust-gas turbines. 

More attention is now being given to the balancing 
of engines and to the scantlings of the shafts, so as to 
ensure that any critical specds may not coincide with 
the service speeds of the vessel. 

The increase in the sizes of cylinders seems, in some 
instances, to have had the effect of increasing the rate 
of wear of liners, and this is causing some concern. 
The brand of fuel-oil, or lubricating oil, may in some 
instances have had some effect on liner wear, but in 
other cases it may be that the material used may not 
have been entirely suitable. 

The author does not think that any appreciable 
increase in the efficiency of the oil engine can be 
expected without further complication ; and simplicity 
and a reduction in first cost are needed at the present 
time. There are fashions in propelling machinery aa 
well as in other things, and it is always possible that 
the pendulum may swing in the direction of steam in 
the future; but much will depend upon the experience 
with large oil engines, the first cost and cost of upkeep, 
the fuel position and developments generally. Тће 
fact remains that at present the oil engine, whilst 
plaving an important part in marine propulsion, is 
not necessarily the cheapest or the best form of prime 
mover for all ships and for all conditions of service. 
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No. 16. UTILISATION OF SOLID AND 
LIQUID FUELS. 


By С. Н. Гахрев, D.Sc., M. Inst. C. E. 


ALTHOUGH considerable quantities of important 
chemicals are derived from coal, wood, «с., by far the 
larger proportion of the organic matter contained in 
these substances is eventually utilised as fuel. The 
late Sir George Beilby, in his James Forrest Lecture, 
delivered before this Institution in 1921,8 referred to 
fuels of different availabilities,” and pointed out that 
the higher the availability of a fuel, the easier it was to 
extract and utilise with high efficiency the energy con- 
tained within it. According to present practice and 
knowledge, coal or other fossil fuel as extracted from 
the earth has no availability until labour of some kind 
has been applied to it. Even when it is mined and 
delivered, its heat units are generally less easy to direct 
into useful channels than those of gaseous fuels or 
motor spirits, which are therefore of higher availability. 

It is usual in discussions of this nature to trace what 

happens to a quantity of fuel fed, say, to a furnace or 
other utilisation device, and follow it through to the 
stage of complete oxidation. The author proposes to 
invert this, and, starting with the oxidation products, to 
go backwards along the scale. The oxidation products 
of completely-burnt fuel consist mainly of carbon 
dioxide and water, small amounts of other oxides, 
such as the oxides of sulphur, being also present. 
Scientific research, although not definite upon the 
point, leads to the belief that these products have been 
formed Бу the oxidation of hydrogen and carbon 
monoxide, which may be derived from the breaking 
down of more complex molecules such as methane, 
the higher hydrocarbons, &c. Were it possible fully 
to trace backwards the involved scries of reactions 
which occur, the molecules would be found to become 
more and more complex. Referring to a complex 
gaseous molecule, two ty of reactions are taking 
place simultaneously, the first being a cracking ар” 
by heat of the complex molecule to simpler molecules, 
with a strong tendency to deposit solid carbon, and the 
second ап oxidising reaction; the whole efticiency of 
the process depends upon the second reaction’s taking 
place far quicker than the first. 

Alternatively, if the carbon monoxide and hydrogen 
are obtained from a fuel such as coke, the carbon 
monoxide may be derived from the coke in a much 
simpler manner, which cannot yet be said to be com- 
pletely understood. The modern working hypothesis, 
however, assumes that when carbon burns it first forms 
a physico-chemical complex, C,O,. which breaks down 
into mixtures of carbon dioxide and carbon monoxide. 


Тһе various pre-treatments advocated, which are 
applied, say, to coal, and occasionally even to oil, 
consist in bringing about outside the boiler furnace 
some of the reactions, which, under normal conditions, 
may go on within the furnace. Апу advantages 
obtained by processes of pre-treatment are due to the 
fact that these reactions can be kept under more definite 
control, and products obtained which can be finally 
utilised with higher commercial efficiency. 

It is frequently stated that it is uneconomical to burn 
fuel in its raw state; but this is, at the best, only a 
half-truth, and since any pre-treatment cannot possibly 
have a 100 per cent. efficiency, it would involve heat 
losses in addition to those within the boiler furnace. 
Sir G. Beilby pointed out, for instance,that the efficiency 
of a low-temperature carbonisation process amounted 
to about 80 per cent., and that the deficit would have 
to be made good by utilising the products of the car- 
bonisation within the final burning appliance, be it 
boiler furnace or internal- combustion engine, with 
higher commercial efficiency. Gas is the fuel of greatest 
availability, and the fuel which, generally speaking, 
can be utilised with the highest efficiency. Going down 
the scale, the Jight motor spirit and the heavier fuel-oils | 
are also fuels of high availabilitv, since they can ђе | 
turned into gas by methods which are scientifically | 
much simpler than those employed in the case of solid 
fuels. An important object of the pulverisation of | 
solid fuel is to render it more analogous to gas. so that 
the oxygen necessary for combustion can be brought | 
more rapidly into contact with the molecules of the 
combustible material. 

Тһе most important source of fucl in this country, 
and even in the world, is coal. Іп its passage from 
the воћа stage to the flue-gas stage, the whole range 
of products from solid carbon to liquid molecules 
and gaseous molecules are involved. Modern boiler 
furnaces can probably extract and make definite use 
of a greater proportion of the initial energy of the coal 
than can any series of processes involving pre-treat- 
ment before final combustion. Тһе justification for 
such pre-treatment thus requires the possibility of 
monetary savings in other directions. 

Perhaps one of the most interesting developments 
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of the last few months has been the application of 
pulverised coal to marine propulsion, the U.S. Shipping 
Board 5.5. Mercer having successfully accomplished 
voyages across the Atlantic on this fuel. Тһе vessel 
is bunkered with ordinary coal which is pulverised on 
board in unit pulverisers. Іп other systems the 
delivery to the bunkers of fuel already pulverised is 
advocated. If this can be successfully and safelv 
accomplished, the analogv between the ship having 
furnaces using pulverised fuel and that in which the 
furnaces burn oil would become more complete, and 
trimming labour would be reduced; but bunkering 
stations holding stores of fuel already pulverised would 
have to be provided. Certain types of coke would be 
suitable for this purpose, the danger of spontaneous 
combustion being less than in the case of raw coal. 


116,000,000/. have been invested in the industry. 
Although it is obviously difficult to generalise, the 
modern gas-plant can at present produce gas at 714. 
per 1,000 cub. ft., including all retort-house charges. 
Though the use of gas has greatly increased within 
recent years, there is, as previously suggested, à vast 
market in industry, the fringe of which has only just 
been tapped. 

Amongst certain industries which use gas in large 
volumes, producer-gas plays an important part; in 
this connection the well-known producer-gas grid in 
the Potteries may be cited. Likewise, batteries of 
producers are to be found connected with all the large 
iron and steel works in the land, the gas being used by 
them in reheating furnaces and soaking-pits. Оп the 
Continent and in Атепса, producer gas is used for the 
heating of coke-oven batteries, the object being to 
liberate the whole of the coke-oven gas of high calorific 
value. This is considered to be of questionable value 
in this country, and no producer-gas heated battery в 
in operation to-day, though several of the most modern 
plants have been constructed with & view to utilise 
producer gas in the future should circumstances permit. 
If a figure of 6d. per 1,000 cub. ft. is assumed for coke. 
oven gas, there is а slight advantage in heating the 
ovens by producer gas, which, allowing for а fuel cost 
of 104. per ton, can be produced at approximately 
514. per 1,000 cub. ft. 

It has recently been а subject of discussion amongst 
engineers connected with steel works, whether it would 
not pay to scrap producer batteries, provided a supply 
of crude coke-oven gas were available. In this соппес- 
tion it has to be remembered that gas producers used 
in steel works are fired with washed coal nuts, which 
makes the cost of production approximatelv 104. to 
18. per 1,000 cub. ft. This suggestion has already been 
dealt with in the author's previous remarks, but the 
following figures may be of interest :— 


Per Ton of Steel. 


No. 17. COKE OVEN, TOWN AND 
PRODUCER GAS. 
Ву R. Ray. 


IN previous papers the author has emphasised the 
importance of the vast and ever-increasing volumes of 
cheap gaseous fuel produced by coke ovens. At 
present, coking is going through a transitory stage. 
Large and modern plants are being constructed, and 
many more are projected. Such a development is 
essential in order to provide a cheap and, at the same 
time, first-class product for the blastfurnaces—and, 
indeed, the whole future of both industries depends 
upon the modernisation of coking plants. 

It can be stated that the minimum charge which 
would justify the erection of a modern coking installa- 
tion lies between 6d. and 74. рег 1,000 cub. ft. It is 
true that town gas can be manufactured by suitably 
situated works at a figure lower than those mentioned 
above; but this is exceptional. At present the law 
does not permit of the disposal of crude gas for usc 
beyond the confines of the manufacturing plant, owing 
to the danger to life as & result of the impurities con- 
tained in it. This is unfortunate, as there аге many 
opportunities, especially in connection with the iron 
and steel industries, for disposing of crude gas at a 
figure which would be remunerative to the coking 
plant, to the gasworks through which it would be dis- 
tributed, and to the industrial consumer who at 
present pays fairly heavily, even in favourable circum- 
stances, for purified gaseous fuel. The author would 
therefore suggest that an endeavour to obtain certain 
relaxations in the existing stringent regulations rela- 
tive to crude gas would meet with the approval of all 
interested parties. The demand for such gas at a 
reasonable price undoubtedly exists, and could be 
easily satisfied in those instance where municipal 
authorities are buying crude coke-oven gas, for in many 
cases industrial concerns would then be able to tap 
the crude-gas mains running between the coke ovens 
and the gasworks purification plant. Thus, the gas- 
works would be able to sell this crude gas at a figure 
considerably below that of purified gas, as the distribu- 
tion charges would be light, and the cost of purifica- 
tion non-existent. 

One has only to consider the developments which 
have taken place in the production, distribution, and 
industrial use of town and coke-oven gas in Northern 
Belgium, Holland. and Germany, within the past few 
years, to see what could be done in certain areas of this 
country, and to realise the position gas would sooner 
or later assume in its industrial life. To those who have 
doubts as to the cost of distribution of gas from coking 
plants or gasworks the following tabular statement 
may be of interest. 


Fuel. 

Producer gas from coal 
Coke-oven gas and tar .. 
Coke-oven gas (McKun 
system) ... «s ... 4,500,000 to 5,000,000 
Certain difficulties have been encountered regarding 
the length of flame of coke-oven gas in the reheating 
furnace as compared with that of producer gas. but 
satisfactory solutions of this problem have now been 

reached. 


No. 15. WATERLESS GASHOLDERS. 


By Е. PRENTICE. 


А WATERLESS gasholder is more than a mere struc- 
ture; it is an accurately-designed machine, consisting 
of а vertical, polygonal, continuous shell, having one 
end closed by а bottom plate, and the other by a slightly 
curved roof, fixed rigidly to И. А flat movable piston 
alides inside this shell, rising or falling according to the 
change in the contents. As no water-tank is required, 
the total weight is light, the absence of a tank reducing 
the weight of the whole structure to one-twentieth, 
and in the case of large holders to one.sixtieth, of the 
total weight of а tank holder of similar capacity. 

The holder erected at Ipswich last year weighs 800 
tons, and is carried on a ring foundation of reinforced 
concrete, 6 ft. deep and about 2 ft. wide, slightly 
widened at the uprights, and splayed to a width of 
about 5 ft. at Ше base. The weight to be carried 1з 
about 1 ton per square foot. The saving in the cost 
of foundations is evident, since the total weight of a 
tank holder of the same capacity would be about 
18,000 tons. 

To construct a rigid cylinder 254 ft. in diameter and 
337 ft. high, with a piston, so accurately fitted as to 
obviate leakage at any elevation, working easily inside 
it, is no small engineering achievement. The reason 
the cylinder is made polygonal and not circular in plan 


B. Th. U. 
7,400,000 to 8,100,000 
5,900,000 «о 6,900,000 


TABLE I. Total Cost of Distribution in Pence per 
1,000 Cubic Feet. 


(Amortisation in 20 years.) 


Inlet Pressure : Lbs. per Sq. In. 


titv of | su ; 
19 Million E is that, in the first place, it is thus easier аи 
Cub. Fi. | Miles, | | rigidity ; secondly, straight plates can be used insten 
per diem. | 10 | 20 | 30 | 10 |of curved ones; and thirdly, а straight plate ри 
- introduced of such а section as will need по pu 
| 5 | 0-704 | 0-740 | 0-870 ! 0-036 | 1-042 | Stiflening. The result gives а shell composed 5 

10 (1:074 | 1-062*| 1-142 | 1:199 | 1-202 straight plates, so designed that no external suppo 
| | Е i 1 | ыш ко. | is 1:554 | are required, which, when riveted together, assume à 

e. A. " DP 805 . . 5 7 А р . i . 

| (5 (0331 0-377 | 0.200 | 0.260, бод | form capable of very little distortion under very severe 
10 Е 10 | 0-7ч2 | 0-770% 0:877 | 0.053 | 1-049 | stresses. | | 
120 1 2. 1 ru 1.205 | One of these holders erected at Tampa (Florida) s 
2 0-481 | 0.535 | 0.668 0-713 | TN subjected to а severe typhoon in the early part о! 15 
155 ik 0-678 | 0:692 | 0-794 | 0-354 | с-өта | With а wind. velocity exceeding 120 m. ph., and 1. 
15 05542 | 055699) 0-043 | 0:989 | 1-003 | wired glass windows 2 ft. square were shattered by wno: 
20 1-103 1:015*| 1-000 1:124 1:221 ; : в : || а observed. 

5 0-449 | 0-501 ' 0.625 | 0-731 | 0.443 | Pressure, по distortion of the cylinder shell was оо? lid 
1 z 1 ии ју J . - . +. . а + ahde 
20. fio 9.0 0-620 | 0-750 | 0-827 0-935 | This rigidity is important because a piston has to ** я 
120 6.5 0-779 0-850 0-041 | 1-025 up and down inside the shell, and it must fit accurate 
20 0:95: | 0-920% 0-980 | 1-039 | 1-129 А its travel Nothing 
and move freely at all points of its travel.“ 


must project internally to foul the piston in its 1 5 
ments, hence a shaped plate has been designed ths 
permits all rivets to be outside the shell. - 
The periphery of the sliding piston must make con : 
with the inside surface of the shell in such 8 1-2 
to preclude any leakage of gas, and yet permit 


Figures marked * are the minimum costs. 


In the past, excellent work has been done by all 
sections of the gas industry, as distinct from the 
coking industry. In 110 years of public service, the 
former has gained 9,000,000 consumers, while 
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movement. This end is attained, firstly, by accurate 
fitting, which is evidenced by the fact that during 
construction, and before any sealing liquid is introduced, 
the piston is used аза working platform, raised by 
air-pressure, and carrying with it the roof, crane, and 
workmen, to any desired elevation. Secondly, tar of a 
suitable viscosity is introduced into the seal, making a 
free, flexible, yet perfectly gas-tight connection. 

Тће method of erection is as follows. When the 
bottom plates are fixed and the lower stanchions 
erected, а few rings of shell plates are riveted up. Тһе 
piston is then constructed inside the shell plates, and 
the roof also completed, both being temporarily con- 
nected together. Оп the centre of the roof is fixed а 
crane, the luffing jib of which extends just beyond the 
circumference. Аш is then blown in under the piston 
which rises, carrying with it the roof and the external 
working-p:atform, to any desired position, where it is 
temporarily attached to the stanchions. Тһе crane 
rapidly swings further rows of plates into position, and 
when these are fixed the piston is again raised and the 
process repeated until the complete shell is erected. 
On the roof is attached а large ventilator which permits 
ingress and egress of air as the piston rises or falls, and 
immediately under the roof-eaves is a series of windows 
which light the space above the piston and enable all 
parts to be easily inspected. 

Тће advantages of the waterless gasholder may be 
briefly summarised as follows : 1. As there are no lutes 
to cup and uncup, the pressure remains constant, and 
this pressure can be varied within limits to suit indivi- 
dual requirements, between, say, 4 in. and 20 in. of 
water pressure. 2. For ground liable to subsidence, 
such as is experienced in mining areas, these holders are 
especially suitable, as they can easily be uprighted 
should occasion demand. In one holder of 10 million 
cub. ft. capacity that the author examined in the Ruhr 
district, which is especially liable to subsidence, jack 
cavities form a permanent part of the structure. 3. The 
costly operation of painting the gasholders each year 
is no longer necessary, & coat of paint once in five or 


six years being sufficient to keep them in good condi- ! Temperature 
Limit 


tion. 4. Owing to their light weight they can easily 
be erected IO ft. to 15 ft. above ground.level, thus 
providing а large covered store, this being а regular 
practice, where space is limited. 5. In cold climates, 
where severe and continued frosts are experienced, 
the absence of water in lutes and tanks minimises all 
difficulties arising from low temperatures. 6. The 
light weight of these holders has already been men- 


tioned. 


No. 18. THE PROPERTIES OF 
MATERIALS FOR USE AT HIGH 
TEMPERATURES WITH SPECIAL 
REFERENCE ТО BOILERS FOR 


SUPERHEATED STEAM. 
By В. С. C. Batson, M.Inst.C.E. 


Ir is now generally recognised by engineers that, if 
the steam engine is to compete effectively with the 
internal-combustion engine, the initial temperature of 
the working fluid must be considerably higher than 
that which has hitherto been customary. In the 
development of steam plant to meet these conditions 
the principal limiting factor is the strength, at these 
temperatures, of the materia] used. Modern steam 
plants employ an inlet temperature of about 400 deg. C. 
(750 deg. F.), and from consideration of the properties 
of ordinary mild steels at high temperature, a tempera- 
ture of this order appears to bea maximum. Professors 
А. L. Mellanby and William Kerr have expressed* the 
opinion that 480 deg. C. (896 deg. F.) represents an 
upper limit of temperature in the near future, even 
allowing for fair advance by the metallurgist. 

Mr. John Anderson, as а result of wide experience, 
statedt that the maximum temperature to which 
boiler tubing of 0 -16 per cent. carbon steel, with a yield 
stress of 20 tons per square inch and an ultimate tensile 
strength of 25 -9 tons per square inch, could be subjected 
without failure was approximately 480 deg. C. (896 
deg. Е.). It is known that this type of steel would 
have an ultimate tensile strength (when obtained in 
the usual way) at 480 deg. C. (896 deg. F.) of about 
20 tons per square inch, which would appear to give 
a reasonable factor of safety. Recent research has 
shown, however, that the tensile strength of materials 
at high temperature, obtained by the ordinary methods 
of testing at air temperature, is misleading. It has 


„The Limiting Possibilities in Steam Plants," Trans. 
North East Coast Inst. of Eng. and Shipbuilders, vol. xli 
(1925), page 243; see also ENGINEERING, vol. exix, 
ре 301 (1995); апа “Тһе Use апа Economy of High- 

ressure Steam-Plants," Proc. Inst. Mech. E., 1927, 
page 53; see also ENGINEERING, vol cxxiii, page 117 
(1927). 

+“ Operating Experiences with 1,300-1Һ. Steam 
Pressure," Journal Inst. Fuel, vol. i, page 131 (Хо. 2, 
January, 1928); see also ENGINEERING, January 6, 


1928, page 25. 
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also been found that at high temperature a stress much 
lower than the ultimate tensile stress will cause failure 
of any material if prolonged for some time. This is 
due to creep or flow of the material with time. Further, 
it has been shown that for each temperature there is а 
stress below which the material will not fail or will last 
for many years. This stress has been called the limiting 


creep stress. 


There is considerable difference of opinion as to the 
method by which this limiting creep stress should be 


determined, and the results published by different 
experimenters show in some cases considerable varia- 


tion for apparently similar materials. Two conditions 


are met with in design:—(a) Where no permanent 
deformation is admissible; (5) where permanent 


deformation can be allowed, provided failure does 
not result. There is probably a temperature where 
the maximum stress for both conditions is coineident 
that is to say, where, if permanent deformation occurs, 
failure results. On the other hand, at a lower tempera- 
ture permanent deformation can occur without failure. 


This is due to the fact that at such a temperature 


the material strain-hardens under stress and tempera- 
ture, owing to creep or flow without appreciable 
softening, and the creep ultimately ceases, whereas at a 
higher temperature there is appreciable softening, and 
flow continues. 

It does not necessarily follow that the limit of propor- 
tionality obtained in the usual way at high tempera- 
ture gives the stress for condition (а). The test is 
carried out in less than an hour, and creep may occur 
at such a low rate that it is not perceptible during the 
test. The value obtained would be on the high side. 
Results expected from steels used for boiler and super- 
heater tubes, and superheater and steam drums, are 
given in Tables I and II. These values indicate the 


TABLE I.—Steel for Boiler and Su perheater Tubes. 


0-17 Per Cent. 


Carbon Stecl. 


0-10 Per Cent. 
Carbon Steel. 


Ulti- | Limit- | Limit | Ulti- | Limit- 
of Pro- | mate ing of Pro- mate ing 
portion-' Tensile | Creep грогцоп-! Tensile! Creep 


ality. | Stress. | Stress. | ality. Stress. | Stress. 


Tons | Tons | Tons | Tons. | Tons. | Tons. 
ре рет рег рег рег рег 
за. in. | sq. In. | 84. in. | 3. in. вд. in. | вд. in. 


2 шы иа — я е 
450 842 -- -- -- 5-5 24-5 8-5 
450 896 4.0 17-0 5-5 5-0 21:5 6:0 
00 932 3-3 14-9 3.5 4:8 19:4 4.8 
525 977 2-9 13.7 2.0 4-4 17.0 3-5 
550 11,022 2-5 12.1 1-3 4-0 15:0 2.4 
570 |1,058 2.2 10-5 1:0 3-5 13:0 2.0 
600 11,112 1:9 8-4 0-6 2:8 11:0 1>2 


These values were obtained by interpolation from plotted 
experimental observations. 


TABLE II.—0-23 Per Cent. Carbon Steel for Superheater 
and Steam Drums. 


Ultimate Limiting 
Limit of : 

Teinperature. : А Тепз с Сгеер 
Proportionality. Stress. Stress. 

Deg. С. | Deg. F. Tous рег Tons per Tons per 
ва. in. sy. in. sq. in. 
400 752 6-3 26-0 13:5 
470 78 5.3 18.5 7:0 
530 956 4.0 16:4 4-0 

(арргох.) 


extremely rapid decrease in the limiting creep strength 
of boiler-tube steels as the temperature is raised above 
400 deg. C. (752 deg. F.) At а temperature of 
525 deg. C. (977 deg. F.) the actual] working stress in 
the tubes may be equal to the limiting creep stress, 
as in the case of Mr. Anderson's high-pressure plant. 

Practically all metals are subject to failure by inter- 
crystalline cracking, if the temperature is high enough. 
There is evidence that this type of failure тау occur 
with boiler-tube steel at temperatures of about 600 deg. 
to 650 deg. C. (1,112 deg. to 1,202 deg. F.). Further, 
this steel readily oxidises in the presence of air at а 
temperature above 570 deg. C. (1,058 deg. F.). It is 
clear, therefore, that if working pressures and tempera- 
tures are to be raised much above their present limits, 
say, 800 Ib. per square inch, materials other than those 
now employed must be used for boiler and superheater 
tubes. For this purpose а material is required which 
will give the mechanical and physical properties at 
500 deg. C. (932 deg. F.) obtained with the present 
low-carbon steels at 400 deg. C. (752 deg. F.), but with 
no (or very small) addition to the cost. That is to say, 
а limiting creep stress of about 13 tons per square 
inch is required at 500 deg. C. (932 deg. F.), with good 
ductility at normal temperature. 

The position as regards materials other than low- 
carbon steels is as follows :—Increasing the carbon- 
content reduces the ductility and increases the limiting 
creep stress, but only to a very small extent ; 0-51 per 
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cent. carbon steel, with an ultimate tensile strength 
at 500 deg. C. (932 deg. Е.) of 25-7 tons per square 
inch, has a limiting creep stress of about 5 tons per square 
inch.* Very little information is available on the 
properties at 500 deg. C. (932 deg. F.), and over, of steels 
containing additions of other elements such as nickel, 
chromium, cobalt, vanadium, «с. Тһе general indica- 
tion, however, is that :—(a) The improvement is not 
appreciable when the amount of the additions is small 
(3 to 4 per cent.). (b) Where the amounts added аге 
large the gain in strength is considerable. 


Mr. Т. Н. 5. Dickenson has shown that high-speed 


steel (containing from 14 to 18 per cent. of tungsten), 
and the 12 to 14 per cent. chromium steels, have a 
limiting creep stress of 8} tons per square inch at 
575 deg. C. (1,067 deg. F.) and 520 deg. C. (968 deg. F.), 
respectively, while Mr. P. Chevenard, in France, has 
developed the high-chromium high-nickel steels, and 
finds that they have high resistance to creep at the 
temperature under consideration. 


An alloy of 70 per cent. of nickel with 30 per cent. of 


chromium (in the rolled condition) has been thoroughly 
investigated, and the resultst obtained show consider- 
able advance (as regards strength at high temperature) 
over other materials which have been considered. 
Values are given in Table III. Messrs. Dickenson and 


TABLE JIT.—Nickel-Chromium Alloy. 


Ultimate Limiting 
Limit ot В 
Temperature. |Proportionality.| вр, | (тер 
Tons рег Топз рег Топв рег 
рез. C. | Deg. Е. 84. in. 84. in. вд. іп. 
500 932 15 45 24 
590 1,032 12 40 16 
650 1,202 -- 35 9 
700 1,202 5 29 6 


Chevenard have also experimented with alloys of this 
type and have shown their superiority. It is thus 
possible to obtain materials that will meet the require- 
ments for increased steam pressures and temperatures ; 
but, as they involve the use of expensive alloys, their 
application at present in boiler construction is ex- 
tremely limited. Тһе present position, therefore, 
shows the great need for further research in order 
to obtain а material suitable for the needs of the 


power-production industry. 


No. 19. THE PRESENT TREND IN 
BOILER PRACTICE. 


By W. H. PATCHELL, M.Inst.C.E. 


Вошек units producing 100,000 Ib. of steam per hour 
and upwards are now quite common, while units with а 
capacity of 500,000 lb. per hour are also at work. The 
value of the large A-shaped furnace, with the greater 
part of the heating surface exposed to radiant heat, has 
been appreciated, and its use has been followed by the 
much higher setting of the horizontal-tube boiler. The 
fullest advantage has been taken of it in installations 
using pulverised fuel, in the first of which depth of 
furnace had to be found for the U-shaped flames from 
the vertical burners. This emphasised the necessity 
for cooling the high brick walls, first by forming air- 
channels or by placing water-tubes in them, and later 
by substituting water walls for brick walls. To-day 
furnace walls often consist of tubes with fins welded 
to them, or with blocks of cast iron bolted or cast on 
to them, and of refractory materials used partly to 
screen these tubes. 

The modern tendency appears to be the development 
of still larger steam-generating units, which will utilise 
to better advantage the space they occupy, and of 
still higher steam pressures to meet the more exacting 
demands of the steam cycles that are now becoming 
fashionable. While the height of furnace-walls has 
increased both the pressure on them and the expansion 
of the refractories that has to be taken care of at 
furnace temperatures, the design of furnaces has been 
rendered difficult by the use of hot air and of less excess 
air to secure the best combustion of the fuel. Тһе air- 
heater is steadily coming into use in power stations, 
either as auxiliary to, or to supplement, economisers 
where the feed water is heated by steam bled from 
the main turbines. In this use of hot air a compromise 
has often to be found between consequent repairs 
to mechanical stokers and refractories and a slightly 
lower efficiency in fuel combustion. Тһе remedy lies 
in the employment of water walls. 

Steel economisers are costly, and if the feed water 


в“ Mechanical Properties of 0:51 per cent. Carbon 
Steel and 0:53 рег cent. Carbon Cast Steel." Depart- 
ment of Scientific and Industrial Research, Engineering 
Research Special Report Хо. 2, London, 1927, 

t H. J. Tapsell and J. Bradley, “ Mechanical Testa at 
High Temperatures on а Non-ferrous Alloy of Nickel 
and Chromium." ENGINEERING, vol. cxx, page 614 


(1925). 
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is made во hot that the есопопувег can do but little good 
at a final gas temperature at which it will operate 
safely, the final gas temperature desired may be more 
safely secured by the use of an air-heater, in which 
case the element of anxiety may be transferred from 
the upkeep of the economiser to that of the furnace. 
The corrosion of steel economisers is being reduced 
by the greater attention paid to the quality of the feed 
water. Exterior corrosion, which is apt to occur at 
low final gas temperatures, is avoided by keeping away 
from the zone of low temperatures, and by the develop- 
ment of designs in which leakage of water into the gas- 
space is avoided. 

. The division of the duty according to the latest ideas 
18 to arrange & large portion of the heating surface so 
that it may see the fire." This decreases the work 
done by the back of the boiler. Тһе Heat Engine Trials 
Committee, in its Report (1927), states of an economiser : 
“ It should have no steam space, since it is not designed 
to generate steam." This was true; but latest 
developments introduce а steaming economiser, well 
thought-out and connected to the boiler proper so 
that it should апа may steam with impunity. 

The periods over which & boiler may be kept in 
Operation are being extended. Internal cleanliness is 
assured by proper feed water. Тһе exterior is kept 
clean above by soot-blowers judiciously placed and 
operated, and below by various types of sluicing ash- 
conveyors. 

Designs for the higher steam pressures have во far 
developed that boilers with & working pressure of 
800 ]b. per square inch are now being made without 
any rivete. The drums are hollow forged, and all joints 
аге made by expanding. Оп the Continent, welded 
drums are allowed, but in this country they have not 
yet been accepted, though how soon they may be is 
ап open question. А short time ago the Board of 
Trade had passed no boilers working at а pressure 
exceeding 250 lb. per square inch, but now there are 
boilers with а pressure of 500 |b. per square inch оп 
ships under their survey. With data available of more 
than fifty plants at present operating at steam pressures 
of 500 15. per square inch and more, it may be said 
that the use of higher steam pressures has not brought 
with it the troubles that were expected. Іп many 
power stations it is impossible to judge from appear- 
ances whether high pressures are in use. There is less 
leakage and mess than is evident in many plants which 
аге operated at the lower pressure. Commercial 
results are still anxiously awaited, but the prospects 
are distinctly improving. 

Taking the boiler heating surface as 100, maximum 
figures for the other added surfaces are : superheaters, 
86 per cent.; economisers, 150 per cent.; air-heaters, 
700 per oent. ; water walls, 60 per cent. In the field 
of higher temperatures, a metal at a reasonable price 
is still awaited that will withstand the stresses at such 
temperatures. Ordinary cast steel has never been as 
good as could be desired under steam pressure, but 
greater care and skill in the foundry are leading to 
improvement, and forgings are in many places now 
taking the place of castings, with beneficial resulta. 


No. 27. ELECTRIC TRANSMISSION OF 
POWER AS APPLIED TO LARGE 


AREAS. 
Ву A. Paar, M. Inst. C. E. 


Ir has become customary to classify transmission 
systems for supplying power into main and secon- 
dary. Тһе former has two functions—namely : 
(1) Long-distance transmission of power in one direc- 
tion, and (2) interconnection of important power 
stations and districts—an outstanding example of 
which is “the grid” in this country. Secondary 
transmission may also be subdivided as follows :— 
(1) The part which is subsidiary to the main grid and 
is used for interconnecting other stations and providing 
bulk supplies for distribution purposes, and (2) the 
high-tension networks belonging to authorised under- 
takers. If the size of the area served and the extent 
of the load necessitate it, a tertiary transmission system 
is often employed by authorised undertakers, but as 
this is really a high-tension distribution system, it is 
best excluded from the category of transmission. 

So far as the main transmission system is concerned, 
there is no alternative to overhead lines, and the natural 
characteristics of a country are the predominating 
factor in determining its general arrangement. For 
instance, in Great Britain the bulk of electrical power 
will always be derived from coal. Moreover, the price 
of the class of coal used varies very little in different 
localities, thus giving a wide choice of suitable sites for 
power stations. Many of those sites have already been 
developed, and the problem therefore resolves itself 
into selecting the best of them for association with 
the grid. 

The voltage and carrying capacity of the grid lines 
have been fixed at 132 kv. and 50,000 kw. respectively. 
These were found to give the best balance of advantages 
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on the economic side, and, as it may be necessary to use | to increase the load-factor of electric supply undertak. 
cable on certain sections, there were serious technical|ings, which must be low with lighting alone. When 
disadvantages in increasing the voltage above the, general domestic electrification has been developed 
figure chosen. In passing, it may be of interest to | efficiently the lighting peak-load will be negligible. The 
state that quite a considerable length of cable is in lighting plant сап be used during the “sleeping” 
operation at this voltage in New York and Chicago.“ hours for securing a supply of hot water, and, during 

Experience with the first scheme has shown that the | the day, for meeting part of the heating and cooking 
total cost of construction will be approximately equally | load. In a house or flat with complete electric ser. 
divided between the lines, the transformers, and the | vices, lighting accounts for only a small fraction of 
switchgear. Тһе circuit-breakers will have a rupturing the energy used. Apart from all-night water-heating 
capacity of 1-5 million kv.-a., but, although the number | units, other applications of electricity should use 
used in each sub-station and grid point (which are all | 19 times the energy required for lighting in the winter 
of the outdoor type) will be minimised, the cost of | quarters, and і” times the amount in the summer 
tapping the main lines is still such that this will not be | quarters of the year. 
done for loads below 10,000 kw. Lack of appreciation of the great convenience of 

The general design of the lines follows established | electricity often makes it more costly to the user than 
practice, and lattice steel towers have been preferred|is necessary. For instance, it is uneconomical to 
to those of reinforced concrete. The conductors will be | replace a coal fire by an electric fire in a dining-room 
of steel-cored aluminium with a diameter of 0-77 in. | fireplace. In that room warmth is required mainly 
The corona voltage will be 180 kv. to earth, whereas the | under the table. Electricity alone can furnish this, 
actual pressure to earth will be 77 kv., so that, despite | and at a small fraction of the cost of a fire, whether 
the published statements to the contrary, there will be electric or other. Electricity should be so installed 
little danger of luminosity, even under the most adverse | that it is available exactly when and where it is 
weather conditions. The average span will be 900 ft., | required. This is the most economical plan, and con- 
and the suspension insulators will be of the cap-and-pin | duces to the greatest appreciation of the convenience 
type, nine to the string, this number having been of electricity. Few engineers would replace a boiler 
decided upon after a careful study of the effect of and engine by one large motor when electrifying a 
foggy salt-laden atmosphere. The high insulation | works or factory, and in Ше same way a candelabrum 
strength thus obtained, combined with the use of highly | and a coal fire should rarely be replaced by an electrolier 
conducting and properly grounded earth wires, will апа an electric fire. Тһе load-factor of supply can be 
form the chief safeguard against lightning. It is agreed | greatly increased and money saved by developing 
that, so far, no means of escape from the consequences | domestic electrification on more thoughtful lines. A 
of a direct lightning-stroke exist, but induced voltages | good load factor is the result of inceasant use, and such 
due to lightning, which, according to Mr. F. W. Peek, | use means that the service is found to be invaluable. 
are of the order of 50 kv. per foot of line height—say | The maximum effect of domestic lighting and heating 
1-5 million volts іп the case of the grid—are по | оп the load-factor will be secured only when appliances 
likely to exceed the impulse insulating value of Ше in great variety are supplied on easy terms and when a 
insulator chains, if the screening effect of the earth | desire for the convenience afforded by electricity has 
wire is taken into account. The risks to the insulation | been created in the minds of housewives. 
of the transformer end-turns from these shock pressures| In an example, for which the author is indebted to 
have been greatly reduced as a consequence of recent | Mr. УУ. A. Gillott, it is assumed that the connected 
technical developments. load on an all-electric house is 17-85 kw., the average 

The stability of the grid system is intimately | demand being 1.3 kw. The most important feature 
connected with the problem of voltage control. Control of such a load is that the peak occurs during the 
will be obtained Бу“ on-load " tappings on the trans- | winter on Sundays. The average annual consumption 
formers, the object being to operate the lines at or near | would be 5,450 kw-h. during the day, while the con- 
unity power factor, some of the alternators at selected | sumption for water heating at night would be 9,100 
stations acting as rotary condensers, The lengths of | kw-h., equal approximately to 80 per cent. load-factor 
individual line units do not exceed 40 to 50 miles, | on the demand. With a house of the size assumed very 
which renders the problem comparatively easy.  |little, if any, other form of fuel would be needed, and the 

Operation will at first be carried out on the principle | cost of electricity would be found to compare favourably 
of “solid ” interconnection as distinct from loose | with that of other methods. A suitable tariff would be 
linking, but provision will be made whereby alterations | 8l. per kw. per annum of lighting demand plus 14. per 
in the arrangement can be easily effected, and also for | kilowatt-hour. 
the use of additional reactance, should this be found 
necessary. Every effort has been made to secure the 
most sensitive and accurate means of disconnecting 
faulty lines without disturbing sound sections. The 
work of British manufacturers is unique in this respect, 
and there is every reason to hope that the protective 
system employed will ensure continuity of supply. 
Nothing approaching standardisation of protective 
gear is as yet possible, and it appears certain that it will 
be necessary to use systems both with and without 
pilote, in order to obtain the most economical solution. 
The question of supervisory control is linked with that 
of protection, and radio systems are at present under 
investigation for this p ве. 

Under the head of secondary transmission there is 
not much of special interest to record. Pressures range 
from 11,000 volts up to 66,000 volts, and it may be 
well to remark that the subdivisions referred to earlier 
do not mean duplication in any sense. Underground 
cables will, as hitherto, continue to be extensively used. 
The early efforts to extend the range of economical 
power transmission by using 33-kv. three-phase cables 
were somewhat unfortunate, but the reasons for the 
failures which occurred are now well known, and the 
constructional weaknesses have been finally overcome. 
Three-phase cables for voltages up to 60 kv. are in 
successful commercial use, and single-phase cables for 
66 kv. are in extensive operation. 


LAUNCH ОҒ THE M.S. ''ANGLO.CANADIAN."—À 
successful launch took place recently, from the yard of 
Messrs. Short Brothers, Limited, Pallion, Sunderland, 
of the single-screw motor-driven cargo vessel Anglo- 
Canadian, which is on order for Messrs. Lawther, Latta 
and Company, Limited, for the Nitrate Producers 
Steamship Company, Limited, of London. She is 
designed to carry a deadweight of 9,700 tons оп a moderate 
draught, her main dimensions being :—Length 426 fl., 
breadth 58 ft., and depth moulded to shelter deck 36 ft. 
6in. Water ballast is carried in the fore and aft peaks. 
two deep tanks and part of the double bottom, the 
remainder of the latter being arr d for oil fuel. 
Ample access is given to the holds for bulk cargoes, and, 
for the carriage of grain, steel shifting boards have been 
fitted between the hatches in the lower holds, and wood 
shifting boards and trunk feeders in the shelter deck. 
Twelve derricks, worked by electric winches, sre provided 
for handling the cargo. The propelling machinery will 
be installed by Messrs. Wm. Doxford and Sons, Limited, 
Sunderland, and consiste of a four-cylinder, opposed- 
piston, airless-injection Doxford engine, which will 
develop 2,850 i.h.p. at about 86 r.p.m. 


TRE BRITISH AND. Dominions TRADES’ DIRECTORY. 
We have received from the publishers, the Association 
of Dominion and British Trades Limited, Domini" 
House, Bartholomew Close, London, E.C.1, а copy of 
the first edition of The British and Domintons Trades 
Directory. As its name implies, the Association came int? 
being for the purpose of fostering and facilitating inter- 
Empire trade ; up till the present it has secured the co- 
operation of over 35,000 overseas firms, and of many 
merchants, manufacturers and shippers in this country. 
The names and full addresses of these firms appear т 
the Directory, the first portion of which is devoted pt 
classified trades list of DU Us and sellers covering t 
British Dependencies. The second section of the оа 
comprises а selected alphabetical list of iere 
manufacturers and shippers throughout Great qe | 
and Ireland, who are interested іп Empire trade. а 
follow в British classified trades section, an alphaben? 
list of trade marks and brands, and a guide to о 5 
It is stated that all the addresses and particulars o - | 
of the firms incorporated іп the volume will be ve^" 
every year, and no firm will find а place in the 7 
unless full verification is supplied. The publishers , ddi- 
us that the next edition will include в number 01 Ne 
tional sections which will increase the size of the | 9195 
considerably. The present Directory contains 154 рак 
and is priced at 308. 


No. 28. DOMESTIC LIGHTING AND 
HEATING AND ITS INFLUENCE ON 
LOAD-FACTOR OF SUPPLY. 


Ву А. Е. ВЕввү. 


THE facts that electric lighting has no rival and is 
remunerative have stunted thedevelopment of otheruses 
of electricity in the home. For heating and cooking 
electricity has rivals which are much appreciated and 
well understood, and the charges for which are usually 
included in the rent or form a small addition to it. 
In spite of this heavy handicap, electric heating and 
cooking progress, but not at the rate they should. 
Broadly speaking, heating and cooking are essential 
eee 

* See ante, page 177. 
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CENTENARY CELEBRATIONS 


OF THE INSTITUTION OF 


CIVIL ENGINEERS. 


(Continued from page 705.) 


ON Thursday, June 7, two meetings were held in 
the Great Hall of the Institution, each meeting 
comprising two papers and the discussions thereon. 
In both meetings the papers were taken as read 
consecutively, and in the discussion speakers 
directed their comments to either or both papers. 


HARBOUR WORKS. 


The first meeting, commencing at 10 a.m. was 
under the Chairmanship of Sir John P. Griffith, the 
papers being as follows: “Тһе Dimensions of 
Harbour and Dock Approaches," introduced by 
Sir Cyril В. 5. Kirkpatrick, and reproduced іп 
abstract on page 749 of this issue; “ Harbour 
Breakwaters," introduced by Мг. Н.Н. G. Mitchell, 
and abstracted on the same page. 

Mr. H. A. Reed opened the discussion by com- 
menting on the subject of the squat, or apparent 
sinking, of a vessel which he believed arose from the 
action of a vessel in a narrow channel pushing up the 
water in front of it and causing a lowering of the level 
elsewhere. Experiments on the Suez Canal showed 
that the maximum squat on that waterway was 
just under one metre. His own experiments on the 
Manchester Ship Canal, which was smaller and in 
which lower speeds were attained, had given some 
interesting results. With a vessel of such a form 
that its midship cross section to that of the canal 
was in the ratio of 1 to 4, and with a speed of 6 knots 
the maximum squat was 1 ft. 94 in. aft and 1 ft. 6 in. 
forward. But ships of the same cross section and 
practically similar speed gave very different squats, 
and the actual form of the ship did not seem to 
throw any light on the phenomenon. Не had made 
observations on the same ship from several points, 
and it would seem that further information would 
be required before there was any possibility of 
making а formula. 

Ав an example of the difficulties which arose he 
would mention the case of a vessel 390 ft. long by 
50 ft. broad, moving at a speed of 3-75 knots. At 
the first observation point there was а squat of 
1-63 ft. aft and 0:52 ft. forward, while at the third 
observation point there was only 0-84 ft. aft and 
1 ft. forward. Thus, while there was a difference of 
1-11 ft. between forward and aft at the first point. 
there was only one of 0-I6 ft. at the third point, 
and, moreover this difference was in the reverse 
direction. Оп the subject of ship draught in canals 
there was the question of salinity to be borne in 
mind, thus, for instance, on the Manchester canal, 
the water at its mouth at Eastham was distinctly 
brackish while it was fresh elsewhere. He thought 
the original permissible draught on the Suez Canal 
was 36 ft., and the actual draught now 35 ft. 

Mr. L. H. Savile said he had attempted to 
show at the International Navigation Congress of 
1923* that (1) the total cost of а dock scheme 
increased approximately as the cube of the depth of 
water to be provided, (2) unless the annual tonnage, 
dealt with at a port capable of accommodating 
vessels of a given draught, exceeded by more than 
60 per cent. the capital cost (in pounds sterling) of 
increasing the depth, no general benefit was likely to 
be gained by this deepening solely with a view to 
employing ships of economical draught. If these 
two assumptions could be accepted as correct he 
hoped that a limit of 35 ft. draught might be accepted 
for all ships, except those for special purposes, for a 
period of 15 years, so that those responsible would 
know what they had to provide for in any contem- 
plated extension, at any rate as far as depth was 
concerned. 

With reference to the twenty large ships men- 
tioned in the paper, it was interesting to note that 
although size had continued to increase, the 
average draught had tended to decrease from about 
1919. It was clear from the following figures that 
although the breadth of ships in proportion to 
length had steadily increased from 1880 to the 


^ DE 3 
* See ENGINEERING, vol. oxvi, pages 22 апа 23. 


present date, the draught in proportion to length 
had decreased from 1900. 
20 Largest Ships. 


Percentage Percentage 
of Draught to of Width to 
Length. Length. 

1880 eee 54% 54% 5:4 10:0 
1890 — ut ар; 5-5 10:5 
1900 vs xis Vis 5-4 11:2 
1910 € " eee 4:8 11:0 
1019 4-5 11:3 
1927 4:5 11:5 


рогів where the provision for increase of draught 
was out of the question, and this might be the 
explanation of the progressive fall of ratio of 
draught to length exhibited by the figures. Con- 
tinuing, Mr. Savile suggested that although the 
limitation of draught might cause some loss of 
efficiency іп the design of а ship with a consequent 
increase in the cost of running, this loss might bo 
accepted in view of the saving in the cost of docking 
facilities which would be reflected in the port dues, 
and would benefit the trading community including 
the shipping companies. Тһе case of a ship canal 
on a main trade route was in a different category. 
In such a case all classes of ships had to be provided 
for, including battleships, and there was no doubt 
but that the directors of the Suez Canal were fully 
justified and had shown foresight in arranging for 
an increase of depth up to 42 ft. 8 in., although the 
number of vessels likely to require anything near 
this depth would be few for many years to come. 

Sir E. W. Moir thought in dealing with break- 
waters a good deal depended on both craftsmanship 
and imagination. His work had included practic- 
ally every class of breakwater construction, built 
on воћа rock or its equivalent, and on rubble over 
sand. He considered it important to guard against 
wave downstroke by adequate aprons, and here 
imagination was helpful in enabling the probable 
wave effect to be ascertained. Experiment also 
was helpful, thus, it had shown that on the large 
and daring breakwater at Valparaiso, there was 
no indication of dangerous motion below a depth 
of 40 ft. There was always liability to damage 
from undiscovered wave action. Thus, in the 
Seaham Harbour Breakwater, which was of angular 
blocks on limestone, the rock had been scoured out 
below the work in two places for a length of 70 ft. 
The breakwater itself was, however, uninjured. 
He advocated, therefore, large aprons wherever 
possible, and large blocks, while as many trial 
borings as possible should be made. 

Commander H. B. Tuffill, said that, as a layman, 
he could only make two remarks on the papers. 
On the question of beam of ships, aircraft were now 
provided for on naval units, and the catapults used 
required increased beam. It seemed only a ques- 
tion of time before similar accommodation for air- 
craft would be needed on passenger liners. These 
would be hardly likely to sacrifice present deck 
space and the probability was that increased beam 
would be the result, a state of things affecting 
dock accommodation. Again, such ships as Atlantic 
liners only used certain ports. In the event of 
future hostilities, such ports and harbours would 
inevitably be attacked. It was therefore impera- 
tive to develop sea approach in as many directions 
as possible. 

Signor Enrico Coen Cagli (Italy) could not agree 
with Mr. Mitchell’s recommendation that the direc- 
tion of breakwaters should be such that the heaviest 
seas struck them obliquely. His own conception 
of the ideal arrangement of the plan of a harbour 
breakwater was a structure projecting approximately 
at right angles to the shore to form the inner arm, 
and then, at the ruling depth contour of the harbour, 
bending round with its face as nearly as possible 
at right angles to the direction of the heaviest 
seas. Тһе structure for the deep water conditions 
should be а vertical wall with а bottom at such a 
depth that the rubble mound or sea bed on which 
it rested was immune from all danger of scour or 
wave action. It was, of course, necessary to place 
the entrance sufficiently far from the shore to secure 
both depth and sea room. "The direct impact of 
the waves resulted in their fina] reflection when it 
took place in deep water. 


Signor Cagli supported his contention by a 
reference to the great breakwaters at Genoa. 
The old Galliera breakwater was of the mixed 
type with а pell-mell wave breaker on its seaward 
face brought up to above water level, the width 
at sea level being 40 m. It had been very consider- 
ably damaged on many occasions, in fact it suffered 
to some extent by every heavy storm. Оп the 
other hand, the new Principe Umberto breakwater 
was of the vertical wall type based on a rubble 
wall about 35 ft. below water level, the total 
depth of water running to about 60 ft. This wall 
was only 12 m. wide at water level, and had sus- 
tained no material damage in the several excep- 
tional storms to which it had been subjected during 
the 12 years it had been constructed. All break- 
waters now building in Italy in situations similar 
to that of Genoa would, however, have & deeper 
vertical wall, the depth from the water level to the 


upper surface of the rubble mound being 12 m. or 
more. 


He had inspected the vertical breakwaters at 


Dover, and on the Tyne, and elsewhere in England, 
and as а result had proposed this construction in 
Italy as far back as 1907, in order to provide for 
the reflection of the wave force, which was small 
compared with that exerted by a wave impinging 
on wave-breaker blocks. He could not agree with 
Mr. Mitchell that 70 ft. was a practical limit for 
diving operations. His experience was that such а 
depth was not conducive to good work, and that 
40 ft. was the maximum if really satisfactory resulta 
were desired. Nor was he in agreement with Mr. 
Mitchell that breakers with solid superstructures 
required protection on the seaward face, for the 
reasons he had already indicated. 


Mr. Т. M. Newell said it was impossible to make 


rules for harbour approaches, each must be con- 
sidered on its own merits. Where there was a tidal 
rise and fall of 30 ft. there would be enormous loss 


if a long working period was given for ships to enter 
or leave docks. On the Mersey, transatlantic ships 
could be handled four hours before and four hours 
after high water. Не did not see why the table given 
in the paper should have begun at ships of 10,000 
tons. There were many ships in the eastern trade 
under this tonnage with draughts up to 34 ft. 

Mr. H. R. Moffatt (Cape Town) thought that the 
alignment of breakwaters should be at right angles 
to the direction of the heavy seas. Тһе breakwater 
at Table Bay, which was of two lengths forming an 
obtuse angle was subjected to considerable scour, 
with consequent movement of the stones composing 
it. In connection with vertical wall breakwaters, 
he questioned what proportion of the energy of a 
breaking sea travelled downwards. 

Dr. В. Cunningham, referring to the figures in Sir 
Cyril Kirkpatrick's paper, which had been compiled 
from information supplied by Lloyd's Registry, 
wished to put forward a plea that Lloyd's should 
always give loaded draughts, which would be of 
great assistance to harbour designers. 

Mr. N. С. Gedye thought some information 
regarding French practice in breakwater construc- 
tion might prove of interest. In the Mustapha 
breakwater, Algiers, blocks weighing 420 tons each 
were being put down, piled four or five deep to form 
vertical piers, and were free to settle independently 
of adjoining blocks. А later development was at 
Marseilles. Тһе so-called Marseilles section of 
breakwater had been abandoned, and extensions 
were being made of large solid blocks weighing about 
900 tons each, with two fairly large key-holes. This 
extension was being built in 100 ft. of water, and 
was set on a rubble mound the top of which was 
49 ft. below low-water level. The outer row of 
blocks was protected by an apron. Very con- 
siderable economy had been effected by this method 
of construction. 

Mr. А. D. Delap related an experience with а 
form of vertical-wall breakwater in Rosslare Har- 
bour, which was subject to heavy seas from the 
Atlantic. This was a vertical wall оп boulders in 
30 ft. to 40 ft. of water, and to minimise the effects 
of wave downstroke the face was made in blocks 
weighing 30 tons to 40 tons each, stepped 8 in. back. 
Certain experiments were carried out to determine 
the effect. The ledges apparently broke the impact 
of the waves, and the disturbance was deflected well 
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clear of the face of Ше wall at Ше bottom. There 
had also been а tremendous growth of sea weed. 

Mr. J. Foster King, referring to the first paper, 
said he agreed about the difficulty of generalising ; at 
all events, it should not be done on the 20 largest 
ships. He thought the diagrams he showed at the 
Navigation Congress in 1923 would assist engineers 
for the next two generations. 


Морекх ROA DS, BRIDGES, AND TRAFFIC. 


The second meeting was under the chairmanship 
of Sir Henry P. Maybury. The first paper 
Modern Road and Bridge Construction," was in- 
troduced by Mr. Е. C. Cook. It is reproduced in 
abridged form on page 750. Тһе second paper, also 
reproduced in abstract on page 750, was entitled 
“Тһе Problem of Road Traffic from the Engi- 
neering Point of View," and was introduced by Mr. 
Н. R. Hepworth. 

Mr. T. P. Frank, on opening the discussion on 
both papers, after some comments on the financing 
of arterial roads, said it was doubtful if the carriage- 
way need be more than 50 ft. wide, though, as the 
volume of traffic had increased by 70 per cent. since 
1913, future density was somewhat problematic. 
The dual road with a tramway down the centre 
was being experimented on in the Queen's Drive at 
Liverpool, and had been favourably commented on. 
The future, however, might see such a tramway 
converted into a high-speed track. If arterial 
traffic increased, it would become necessary to 
create an inner-circle road in large municipalities, or 
there would be serious congestion at the centre. 
No risks must be taken with foundations. He had 
seen а concrete foundation, 7 in. thick and covered 
with granitesetts, shattered into pieces. not exceeding 
2 sq. ft. in area, six years after construction. Тһе 
traffic was 4,000 vehicles а day. Under similar 
conditions, a 9-in. foundation had shown no trouble. 
Reinforced-concrete roads showed a tendency to 
explode on a hot day, usually at the centre of 
long straight stretches. County bridges were 
likely to have a heavier impact than those nearer 
towns, owing to the condition of the approaches, 
which were usually bad. 

Mr. Curzon Harper thought that country roads 
could be made adequate for mixed traffic by turn- 
outs for overtaking and passing. On arterial roads, 
there should be sidings, or recesses, every mile for 
vehicles changing wheels, «с. Otherwise such 
stationary vehicles caused dangerous eddies in the 
traffic stream. 


Mr. E. J. Elford was of opinion that mere width 
in a road was becoming an obsession. If the «га ће 
were properly regulated, roads narrower than 50 ft. 
would be adequate. He would instance Balham 
High Road as an example. Неге there was a double 
line of tramway, with a space of 9 ft. 6 in. each 
side. Тһе traffic was 5.000 tons a day, and 80 per 
cent. of the wheels passed over the 9 ft. 6 in. margins, 
only 20 per cent. going on the tramway. Standing 
vehicles were a trouble, but the traffie continued 
fairly well. What was wanted was freedom from 
obstruction and not necessarily more width. А 
30-foot roadway, when there were no side streets, 
was sufficient. In Putnev High Street, with traffic 
amounting to 32,000 tons a day and less than 
30 ft. wide, there was little to complain of bevond 
obstruction caused by omnibuses having to turn 
round at the journey's end. Не did not agree with 
Mr. Cook as to the main function of a curb, but 
regarded it as a protection for pedestrians. It was 
important at corners, where it should be left as 
somewhat of an obstruction to cause reduction of 
speed, and not rounded off when buildings were set 
back. 

Sir Owen Williams considered that the days of 
highway mending were passing. А permanent road 
should be aimed at. Hesuggested, as a possible type, 
a road surface supported on piles, so that, as it 
would not be in contact with the subsoil, it would 
not suffer from moisture changes. There were 
certainly problems connected with new types of 
bridges, as generally nowadays the sites were com- 
ршвогу. А concrete bridge seemed to have great 
advantages. In a recent one, costing 75,000Г., 
the cement had созі 3.500“. and the aggregate 
2.250l., that is about 7-7 percent. In building work 
cement and aggregates usually ran out to 15 per cent. 
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to 17% per cent. of the total cost. On bridges, 
therefore, more could be spent on cement and aggre- | 
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At the meeting devoted to the above subject, 


gates, and the richer mixes were advantageous as the chair was taken by Sir Hugh Reid. The 
there was increased resistance to weathering. À memorandum on which the discussion was based, 
bridge was usually more exposed than a building. by Sir Henry Fowler and Mr. Н. N. Gresley, was 
He purchased cement by unit quality instead of by entitled “ Latest Types of Steam and Internal. 
mere weight. Тһе cover in bridge work should Combustion Locomotives,” and is reproduced, in 
be 2 to 3 in., so as to form a wall and not a skin. abridged form, on page 751 of this issue. 

With regard to parapets, he considered width was' Sir John Aspinall, opening the discussion, sug. 
as important for safety as was height. a low thick | gested that it would be useful if those who had had 
parapet being better than a higher thin one. He an opportunity of observing the effect on the fire 
suggested a figure of 4 ft. 2 in. as being suitable for of different blast arrangements would record their 


the sum of height and width. 

Sir Joseph Хай thought that many of the 
advantages of the new arterial roads were lost 
by ineffective control and lack of instruction to 
drivers. Speed was largely dissipated by the 
smallest and least important traffic, that of the 
small car. It was a great advantage to get tram- 
ways on separate tracks. The centres of future 
roads would be the parts used for highest speeds. 
The tramway was. after all, a street-to-street convev- 
ance, and as traffic speed increased, the dangers to 
pedestrians boarding the trams were greater. 
Further attention should be given to the merits of 
the two systems. With the new arterial roads it 
was becoming the practice to build along the front- 
age with no streets behind. It was not the func- 
tion of an arterial road to provide frontage, and 
he was strongly of opinion that entrances to pre- 
mises along such roads should be confined rigidly 
to side strects. 

Major R. A. B. Smith said ће thought that 
cyclists should have more consideration. There 
should be a 12-foot wide path arranged for them. 
Possibly a tax of 5s. a year would meet the cost. 
There were too many side roads. Тће Kingston 
by-pass was simply a series of dangerous cross 
roads. Side roads should be collected into a 
gathering road, so that there would be only one 
entry to the arterial road. 

Mr. H. Jackson said there was, on concrete 
roads, something analagous to the creep of railway 
lines under the rolling action of the wheels, and this 
caused deterioration on a concrete road not covered 
by a blanket. 

Mr. E. Willis maintained that whatever changes 
were made in administration the control of roads 
should refnain with the urban surveyors through 
whose districts they passed. Не thought tramways 


night live to see their abolition. Тһе maintenance 
of tram lines was important. ·Не knew of places 
where horse-drawn traffic had to diverge 45 deg. to 
60 deg. to the side to get out of the track. Concrete 
roads should have a covering of asphalt. Those 
engaged in town planning should not only provide 


should allocate sites for aerodromes adjoining or 
close to arterial roads, even if there were по imme- 
diate prospects of using such. 

Col. J. A. Saner drew attention to the way in 
which road engineers were compelled to work in 
the dark as to the moving loads they had to provide 
for, while the permanent-way engineer was fully 
conversant with the weights of the rolling stock. 
The officia] method of describing road engines 
was obsolete. | 
dependent on Ше axle weight, as the damage done 
to roads was directly proportional to axle weight. 
The driver of each road locomotive or heavy vehicle 
should carry a certificate showing his permissible 
weight. Corners of roads should be concave, like а 
circus, and not convex, which involved chafing. 

Mr. T. C. Ormiston-Chant thought that 35 ft. 
between curbs was a suitable width for a road. 
Excessive width was dangerous on foggy nights. 
Parti-coloured curbs should be adopted. Signs and 
finger-posts all required remodelling and standard- 
ising. Pedestrians should be protected by a grass 
bank, verge or hedge. Cyclists might be protected 
by a partially reserved white line space, which 
might: be encroached on when no cyclists were 
present. 
surface was asphalt. 


Col. F. H. Hebblethwaite considered that, with the 
extending use of soft tyres, a smooth surface was not 
He suggested a sub-base of concrete 


imperative. 
and a cover of granite setts. 


were not yet done with, though the younger men | 


He considered the best non-skidding 


experiences, as regarded the effect of continuity of 


| draught on coal consumption. Continuing, he said 


that when one looked back, it was remarkable to 
note the wonderful length of life and reliability of 
steam locomotives generally. Не thought that it 
would be difficult to improve on the performance 
of the older engines from this point of view, but it 
was, ОҒ course, desirable that every effort should 
be made to do so. He concluded his remarks by 
mentioning that the claim often made that boosters 
were invented in America was not correct, as they 
were produced in France as early as 1852. 

Mr. А. E. L. Chorlton said that, in view of the 
increasing pressures and superheats employed on 
locomotives, it would be interesting to know 
whether difficulties were not being experienced vith 
valves. He imagined that it would become neces- 
sary to employ drop-valve gear driven by cams, 
with the exhaust valves separately operated. He 
had noticed that modern engines were very ready 
to blow off, due to the small boiler capacity relative 
to the cylinders, and he would suggest that con- 
sideration might be given to а return to the storage 
system. Не thought that Sir John Aspinall had 
made experiments in this direction with а tank 
engine. Referring to  internal-combustion loco- 
motives, the speaker said that such engines might 
have а heat efficiency six or eight times as great 
as that of a steam locomotive, that they avoided the 
boiler which represented the main upkeep cost in an 
ordinary engine, but that their greatest advantage 


| was in the possibility of halving the labour required. 


They were also available quickly at all times, and 
two or three units could be coupled together for 
common operation. With all these advantages, it 
might be imagined that they would come into use 
more quickly. Admittedly the first cost was high, 
but this would fall with quantity production. 

Dr. Brown, of the Swiss Locomotive and Machine 
Works, said that two ways were open of improving 
the efficiency of the locomotive. The first of these 

was to obtain the utmost efficiency from a steam 
locomotive using high-pressure steam, and the second 
was to adopt Diesel engines as the prime mover. 
In producing the Winterthur high-pressure steam 


adequate car-parking spaces in new layouts, but | locomotive, his firm had endeavoured to provide а 


simple, easily-handled engine. No condenser was 
employed, and a water-tube boiler, built on the most 
modern principles; was used. Тһе engine was of the 
single-expansion uniflow type, with poppet valve 
gear. They had found that а boiler pressure of 
800 lb. per square inch, and a temperature of 750 
deg. F., gave the best all-round efficiency. Trials 
of this engine by the Swiss Federal Railways had 
shown a saving of 40 per cent. in fuel and 50 per 


There should be three classes cent. in water, as compared with a standard loco- 


motive of equal power employing superheat. With 
regard to the internal-combustion locomotive, 1t 
appeared that a high-speed, solid-injection Diesel 
engine, operating on the four-stroke cycle, was the 
most suitable unit. The Büchi system opened up 
new possibilitics for powerful engines. Speaking 
on the transmission gear, Dr. Brown said that this 
should be light and low in first cost. Electric 
transmission was reliable in all sizes, but mechanical 
gears were cheaper, and, in his experience, were 
reliable up to a moderate size. They were at, present 
experimenting on mechanical transmission for large 
powers. 
Mr. T. Clarkson, speaking on the Clarkson boiler 
said that it was unsuitable for the main boiler, 
but was convenient as a silencer and waste-heat 
boiler. A large amount of steam was required [ог 
train-heating purposes in cold climates, 8019 
American tests showing that 3,000 Ib. of steam 3: 
hour, аб 100 1b. per square inch, were used int и 
way. In the case of one Diesel locomotive, two 
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engines were fitted, each of 1,500 brake horse-power. 
Each had a silencer boiler giving 1,000 Ib. of steam 
per hour, and it was considered desirable to augment 
this by two automatic oil-fired boilers giving 
2,500 Ib. per hour each. It might be noted that, in 
summer, the boilers were run dry, acting simply as 
silencers, and not only had no ill- effects resulted, 
but it was possible to introduce cold water into the 
boilers while hot without damage. 

Mr. T. E. Dyke Acland said that the question of 
fuel economy could easily be overstressed, the 
essential question being one of safety. It was 
doubtful whether one man only on the footplate 
could ever be safe. With electrical transmission, 
remote control could be adopted, but this was 
more difficult with a mechanical system. 

Mr. L. Poultney expressed the opinion that it 
would be difficult to improve on the present loco- 
motive from a commercial aspect. It was particularly 
low in first cost, whereas engines giving a high 
fuel economy were always very expensive to build. 
He thought that ordinary locomotives lent them- 
selves to further improvements at low cost by 
improving the valve gear and by fitting preheaters. 
The Winterthur locomotive was fitted with both 
air and water preheaters, and also with an 
economiser, and all these could be fitted to an 
ordinary locomotive if desired. 

Mr. A. Devon pleaded for more research work with 
the object of reducing the cost of railway transport, 
and suggested that such work could best be carried 
out by the co-operation of the railway companies 
with private locomotive-building firms. 

Sir Seymour Tritton dealt particularly with con- 
ditions in India, referring to the special problems 
arising from the type of Jabour available, and the 
particular difficulties of shed overhauls in that 
country. He mentioned that the present axle load 
varied between 17 and 224 tons, but that a design 
had been got out embodving an axle load of 28 tons. 

Sir Dugald Clerk gave a brief review of the pro- 
gress made in both steam and internal-combustion 
engines in the past fifty years, in which he con- 
trasted the efficiency of 10 per cent. for а steam 
engine, and 16 per cent. for an internal-combustion 
engine, obtained at the commencement of that 
period, with present.day figures. 

Sir Gordon Hearn said that, although passenger 
engines were characterised by  increasingly-high 
pressures, little attention appeared to be given to 
the quality of the feed water. Certain waters were 
quite unsuitable for high-pressure boilers, and he 
would like to know whether this point was really 
receiving consideration. 

Major E. G. Beaumont asked for information on 
the type of packing employed for the piston rods 
and valve spindles with high-pressure steam, and 
also on the behaviour of piston rings. Would the 
authors also state what type of valve mechanism 
was proving most suitable ? 

Sir Henry Fowler, replying to the discussion, 
said that, as regarded Sir John Aspinall's query, 
he was able to say that the effect of three blasts, 
as shown on the Royal Scot, was to give ап 
improved draught, but that he was not able to 
quote coal-consumption figures. Оп the general 
question of the merits of internal-combustion and 
steam engines, locomotive engineers were mainly 
concerned with financial results. Тһе essential 
requirement for the steam locomotive was а good 
boiler, while, with respect to the internal-combustion 
type, a good svstem of transmission, regarded from 
the dual standpoint of efficiency and finance, 
was of the first importance. He was able to report 
that, to date, no trouble had been experienced 
with the mechanical transmission of the Ljungstróm 
locomotive at present under test. Іп reply to 
Major Beaumont, metallic packing was normally 
used for the piston rods and valve spindles. The 
only difference with regard to piston rings was that 
they were made narrower. Dealing with Sir Gordon 
Hearn's remarks, Sir Henry said he agreed that 
the quality of the water supplied to the boilers 
was most important, and on the London, Midland 
and Scottish system, the stand pipes were marked 
with an appropriate colour according to quality. 
Experiments were being made with poppet valves 
on the same railway, and they were very satisfied 
with the results. 


Mr. H. N. Gresley, who also replied to the dis- 
cussion, referred the meeting to some results on 
different blast arrangements given in а paper 
before the Institution of Mechanical Engineers. 
He agreed on the desirability of further mechanical 
testing plant for locomotives, but the financial 
resources available for the creation of new plant 


were limited. Не also agreed with the speakers 
who had said that the steam locomotive was 
difficult to improve on, and quoted test results 
taken on two Pacific engines. The first of these 
had а 180-lb. steam pressure, with a cylinder 
diameter of 20 in., while the second worked at 
220 15. with 18}-in. diameter cylinders. The tests 
extended over a week between Doncaster and 
London, the same drivers being employed through- 
out, but interchanged on the engines. The low- 
pressure engine gave a coal consumption of 38-8 lb. 
per mile, or 0:069 lb. per ton-mile, while the 
figures for the high-pressure engine were 35-37 lb. 
and 0:062 lb., respectively. Тһе trains averaged 
450 tons, but on one trip, with a load of 512 tons, 
the coal consumption for the high-pressure engine 
was only 0-059 lb. per ton- mile. 


Плант AND HEAVY INTERNAL-COMBUSTION 
ENGINES. 


At the session devoted to this subject, the chair 
was taken by Sir Dugald Clerk, the two papers 
considered being “ Light High-Speed Internal- 
Combustion Engines,’ by Mr. H. R. Ricardo, 
and Heavy Internal-Combustion Engines," by 
Mr. G. Porter. These papers are reproduced, in 
abridged form, on pages 751 and 752 of this issue. 
Тһе discussion on the two papers was taken 
separately. 

Opening the discussion on Mr. Ricardo's paper, 
Commander G. C. Malden asked whether the 
author, in giving figures of bus engine performance, 
wished to suggest that these engines ran for 
16 hours a day for six months, developing 60 h.p. 
continually. Тһе fact that commercial vehicles, 
engines usually ran at about half the rated load 
was often lost sight of in comparing their perform- 
ance with that of, say, a Diesel marine engine. 
He noted that the author mentioned 38-8 рег 
cent. efficiency as having been obtained with a 
Diesel engine having а cvlinder of 8-in. bore. 
In comparison with this, 38 per cent. had been 
recorded for & much larger Diesel at the West 
Drayton Admiralty Laboratory. Не would like 
to ask the author whether the weight of 1-4 Ib. 
per horse-power, given for a radial engine, was 
for the engine alone, or for the whole unit, 
including the propeller. He thought the statement 
made in the paper that the wear was less per hour 
for high-speed engines was very arguable. 

Mr. H. Kerr Thomas, after referring to the 
developments in petrol-engine design in the past 
ten vears, said that the present increased durability 
of commercial engines was no doubt largely due to 
the additional care taken in their construction. 
An advantage of the modern high-speed engine was 
that its small size resulted in low replacement costs 
for parts. 

Mr. A. E. L. Chorlton said that the figure of 
39-5 per cent. efficiency, quoted for an engine 
emploving carburetted fuel, was most interesting. 
He had himself obtained an efficiency of about 42 per 
cent. for а small high-speed Diesel engine. Generally 
speaking, he thought that further advances depended 
on the metallurgist. Тһе big end was generallv the 
crux of the problem in the development of high- 
speed engines, and this applied with special force 
to the larger sizes. Не had been able to run with а 
loading of over 3,000 lb. per sq. in. on this bearing, 
although this figure appeared most excessive. Ко 
mention had been made of supercharging, and he 
would like to ask the author's opinion on this point. 

Professor C. J. Hawkes pointed out that the 
efficiency of 38-8 per cent., quoted in the paper for 
the R.A.E. engine, was based on the lower calorific 
value of the fuel, and asked whether the other 
efficiencies given were on this or the higher value. 

Major E. G. Beaumont expressed the opinion 
that developments in the future in high-speed 
light-fuel engines would be in the direction of more 
cylinders of smaller diameter. Easily- renewable 
cylinder liners would be an advantage. 


7?7 


Тһе discussion оп Mr. Porter's paper was then 
opened by Prof. Hawkes, who said he agreed with 
the author that oil engines had their place in elec- 
tricitv-supply work. Speaking on the solid- 
injection engine, he pleaded that the name Diesel 
should be abandoned in this connection, and that 
credit should be given to British inventors by sub- 
stituting Ackroyd-Stuart as the group title for this 
type. He thought that stresses due to heat flow 
were not yet sufficiently appreciated. Referring 
to the statement in the paper, that in four-stroke 
and two-stroke engines, the oxygen content of the 
mixture was about 96 and 93 per cent., respectively 
of that which would obtain if perfect scavenging 
was effected, the speaker stated that he had never 
before seen such figures quoted, and he would like 
to ask what was meant by perfect scavenging. 
Could the author give actual figures ? 

Mr. J. H. Narbeth briefly reviewed the develop- 
ment of the marine Diesel engine in the past, and 
turning to the future, said that developments must 
be in the direction of reducing weight, accessibility 
being an important point to be kept in mind. 

Mr. W. A. Tookey said that the cooling of the 
engine after running was as important as cooling 
during running, а point that was usually neglected. 

Mr. F. H. Loveris briefly reviewed the early 
history of the Ackroyd engine, and Sir Ernest W. 
Petter spoke on the two-stroke engine with crank- 
case compression, saying that the type had fully 
justified itself. 


THE FUTURE DEVELOPMENT OF THE STEAM TURBINE. 


The meeting in the Library, on Thursday morning, 
was presided over by Mr. P. W. Partridge, who 
called on Mr. H. L. Guy to introduce the subject 
of The General Trend of Modern Development 
in Steam Turbine Practice." Ап abstract of 
Mr. Guy's note will be found on page 752. 

The discussion was opened by Mr. Frank Hodg- 
kinson, who said that there was less diversity of 
pressures and temperatures in the United States 
than in this country. Boiler pressures had, how- 
ever, risen in jumps from 200 lb. to 400 lb. per 
square inch, and there were some boilers with 
riveted drums working at а pressure of 600 lb. per 
square inch, and with welded drums at 1,200 lb. 
The main demand in the United States was for 
maximum plant capacities. Every variation in 
turbine construction involved some new difficulties, 
and there was an unfortunate tendency to stan- 
dardise each as it appeared before it had been long 
enough at work for the minor defects to be corrected. 
It was generally the generator which limited the 
capacity. The advance towards high pressures 
was checked by the cost of the boilers. It had 
been suggested that boilers worked at the critical 
temperature would not cost more than those designed 
for 400 lb. to 500 lb. working pressure, but he 
thought that, in view of their small heat storage, 
such boilers would be suitable for base-load plants 
onlv. Mr. Guv had pointed out that, with a total 
temperature of 810 deg. Е., the wetness factor 
would not be greater with pressures of 600 lb. to 
1,000 ]b. per square inch than it was now with 
steam at 350 Ib. pressure, and a total temperature 
of 700 deg. К. So far аз the turbine was concerned, 
the high temperature would be confined to small 
structures, not subject to excessive stresses, so that 
if creep were inevitable, it might be provided for. 
He considered that the heat rate provided the best 
criterion for making comparisons between different 
plants. 

Mr. Е. Samuelson said that, under the new Act, 
it was proposed to allow power companies only very 
moderate dividends, which he feared would remove 
almost every incentive towards plant improvement. 
He hoped the Electricity Commissioners would 
support Mr. Guy's plea, that the purchaser should 
share with the manufacturer the risk of new depar- 
tures, and regard such ventures as being nationally 
advantageous. With respect to high pressures, 
no unforeseen difficulties were to be anticipated, 
but with high temperatures, thev were compelled 
to enter a new field. He was confident, however, 
that our metallurgists would produce, at a not 
prohibitive cost, alloys which would allow of steam 
temperatures being raised 150 deg. to 200 deg. 
above present standards. His own firm were 
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constructing a 10,000-kw. plant for a steam tem- 
perature of 900 deg. Е., and expected ultimately to 
go to 1,000 deg. F. This plant was regarded as 
experimental, and he had reason to believe that this 
fact would receive benevolent consideration from 
the purchaser. He strongly supported the plea for 
standardisation. He thought better results would 
be obtained by using steam at 400 lb. to 600 Ib. рег 
square inch, with а total temperature of 850 deg. 
to 900 deg. F., than by adopting higher pressures 
and reheating. 

Mr. Н. М. Martin drew attention to the remarkable 
improvement in the efficiency of impulse blading 
which had followed the publication of the measure- 
ments of the Nozzles Research Committce. In a 
widely advertised test, Dr. Stodola had recorded 
an hydraulic efficiency of 83-9 per cent., and the 
speaker had independently confirmed this figure. 
A still better result was shown in very careful and 
independent tests of a Metropolitan-Vickers turbine 
of similar output, which, analysed in the same way, 
showed for the impulse blading an hydraulic 
efficiency of about 85 per cent. Such figures were 
fully 5 per cent. or 6 per cent. better than anything 
recorded in commercial practice before the work 
of the Nozzles Research Committee. Mr. Guy had 
dealt mainly with the steam end of the turbine, 
but there had also been striking progress in con- 
denser design. Unfortunately, the usual method 
of basing comparisons on the logarithmic mean 
temperature difference was very unreliable, being 
in error at times by as much as 15 per cent. or 20 per 
cent. The logarithmic formula was, moreover, 
based on a wrong theory. It took no account of 
the fact that, with a mean water temperature of 
35 deg. F., the resistance to heat flow from tube 
to water was some 60 per cent. greater than when the 
mean water temperature was 85 deg. Е. The 
formula also ignored the effect of water speed. 
The main essential to condenser efficiency was 
the avoidance of blanketing of the tubes by air. 
To this end, a good current of steam must be main- 
tained round the tubes, and accordingly, any con- 
denser the efficiency of which depended upon the 
vertical fall of the drops of condensate, was ipso facto 
& bad condenser. 

Mr. K. Baumann drew attention to the slowness 
with which thermal efficiencies increased with rise 
of pressure. Taking as 100 the total increase of 
capital costs due to the adoption of super-pressures, 
the turbine and condenser would be responsible 
for only 5 per cent. of this, and the piping, feed 
pumps and auxiliaries for 5 per cent. to 10 per cent. 
Тће remaining 85 per cent. to 90 per cent. was due 
to the boilers. Тһе cost of such boilers had fallen 
15 per cent. within the past few years, but he 
trusted that this fall would soon be greatly accele- 
rated. In view of the fact that the gain by a rise 
of 100 deg. in total temperature gave the same 
gain as an increase of 75 per cent. in the pressure, 
he expected that the main development would be in 
the direction of high temperatures, though high 
pressures had the advantage of requiring smaller 
pipes and valves. Builders were greatly in need 
of further information regarding strengths at high 
temperatures, which, at present rates of progress, 
promised to take 5 or 10 years to obtain. 

Mr. W. H. Patchell thought it very necessary 
that there should be some international agreement 
as to standard steam tables, without which it was 
impossible to compare heat rates. Of the two tables 
now popular, one favoured the turbine and the 
other the boiler maker. Тһе significance of the 
maximum continuous rating was not always ap- 
preciated. Тһе buyer was apt to regard this as 
the normal running output, forgetting that this 
was not that corresponding to maximum turbine 
efficiency. 

Mr. S. B. Donkin suggested that it might be 
practicable to ask builders to give guarantees for the 
whole plant on the basis of the steam and vacuum 

conditions. Such a guarantee should cover all the 
steam required by the auxiliaries. With such an 
arrangement, no steam tables could be required. 

Mr. I. V. Robinson said that, at the Bellagio 
Conference last year, Mr. George Orrocks had 
suggested that turbines should be rated on the 
annular area through the last row of blading, 
assuming а vacuum of 29 in. 16 would not be 
necessary to make any allowance for the pressure of 


supply, as the effect of this on output was small.| In reply, Mr. Guy said he was interested to note 
As a basis for comparing tests, he favoured the heat | that it was not the 1,200 or even the 600 Ib. pressure 
expenditure per unit developed. Не agreed with plants which were regarded as representative of 
Mr. Patchell as to the need for an international steam | United States practice, but those working at 400 lb. 
table. Research on the properties of steam was in| per square inch. As Mr. Hodgkinson had pointed 
progress in three centres: in America, at Callendar's| out, a very large overload capacity was demanded 
laboratory in this country, and Professor Jakob|in America. Ап alternative method of dealing 
was also studying the question in Germany. There with peak loads was to provide relatively cheap and 
was а general agreement to communicate and simple turbines to take the peak loads whilst running 
compare results during the early stages of these|the main machines on the base load. This was the 
researches. plan favoured in Germany. Іп America, the public. 
Mr. В. С. C. Batson said that creep depended | utility companies had shown themselves prepared 
on many variables. In some cases, the material was | to share risks with the makers, and this was all he 
under stress, in others it was subject to varying| asked for here, where conditions had been very 
temperatures, and we might thus have strain|unfavourable to pioneering. Не entirely agreed 
hardening, temperature hardening and temperature | with Mr. Martin that the usual methods of estimating 
softening, the relative importance of which would | condenser performance were very unsatisfactory, and 
depend on the conditions and on the material. In|he might add that Martin's analysis of heat 
some cases, а certain amount of deformation might|transfer had formed the basis of the important 
perhaps be permitted. One difficulty was that a experimental researches now in progress. Не 
relatively small rise of temperature beyond an|thanked Mr. Baumann for reminding him that the 
intended limit might bring in an entirely new increase of costs with increase of pressure was pre. 
factor, that of intercrystalline cracking. The dominantly in the boiler-house. With regard to an 
whole subject was thus а very complicated опе. international set of steam tables, he thought that 
Dr. Lieb said that, in 1890, the largest unit at work | а working basis for this had already been arrived at. 
was rated at 400 kw. With the introduction of the 
steam turbine, there had been an extraordinary THE DESIGN or STATION PLANT. 
increase in size, so that, in 1927, there was at work in| The chair was next taken by Sir John Snell, 
America one unit rated at 94,000 kw., and, before | G. B. E., who called on Dr. S. L. Pearce to introduce 
the end of the present year, two, each rated at the subject of the ''Prospective Development in 
160,000 kw., would bein operation. Next year this | the Generation of Electricity and its Influence on 
output would be generated on a single shaft, whilst | the Design of Station Plant." An abstract of 
а three-shaft set would have a rated capacity of | Dr. Pearce's paper will be found on page 753. 
210,000 kw. Two 208,000-kw. machines were on| The discussion was opened by Mr. C. А. Sparkes, 
order for Chicago and there were a number of other | who said the present tendency towards lower prices 
large units under construction rated at from 100,000 | for electricity would lead to enormous developments 
kw. to 165,000 kw. Іп America they had immense | апа to а marked improvement in the load factor. 
base-load plants, the demand being in some cases | The boiler house was where Ше main changes might 
one million kilowatts. Ав to efficiency, there were | be expected. Heating surfaces were being markedly 
many difficulties, as conditions varied so much іп reduced, and he thought that there would be а 
regard to base load, load factor, water supplies and | field both for powdered fuel and for automatic 
fuel prices. There were eleven stations at work|stokers. It should be borne in mind, however, 
with boiler pressures of 500 Ib. per square inch or|that the fixed charges constituted the major part 
more. At one station, the pressure was 1,200 lb. | of the cost of electricity. There was a tendency for 
per square inch, and at another 1,400, and three | these to decrease, but it seemed likely that the cost 
others were under construction. Experience with | of fuel would rise; both tendencies would promote 
these pressures had been quite satisfactory, only | the adoption of higher pressures and temperatures. 
minor detail troubles being encountered. There Dr. Lieb said that, save in special cases, the 
were a number of plants at work, taking only cost of 1,200 Ib. to 1,400 Ib. plant could not be 
116. of coal per kilowatt-hour, and at the Columbia | justified. What was needed was not record thermal 
station the figure was as low as 0'9 Ib. The coal|efficiencies, obtained by loading down the plant 
had a higher calorific value of 12,500 B.Th.U., and | with innumerable auxiliaries, but the lowest possible 
the load factor was, of course, extremely high. So|price per kilowatt generated. The problem in the 
far 750 deg. F. had been the recognised maximum | United States was to get plant of the largest capacity 
total temperature, but at times this had been|at the lowest cost, and hence they had still in 
exceeded without consequent trouble, and makers | operation uneconomical unite of 5,000 to 10,000 kw. 
were prepared to go up to 840 deg. Е. They had|rating, which could be put on load practically 
not, however, been quite happy with the blading, instantly, instead of requiring to be nursed for 
and a more intimate interchange of experience іп | 2 or 3 hours. Тһе switchgear was fast becoming 
this regard would be of advantage. a limiting factor, and was steadily increasing 115 
Мг. К. W. Bailey said that if, as he believed, | requirements, both in the matter of space occupied 
creepexisted at all temperatures, then we had to meet and in that of capital cost. A short circuit 
no new phenomenon at high temperatures and| was а serious matter with the large amount of 
could safely work on the basis of past experience. synchronous plant now in operation which had a 
Unfortunately, there was disagreement as to the|flywheel effect. and the circuit-breaker problem 
effect of carbon on creep. Мг. Batson held this to was not solved by the introduction of reactances 
be small, but, according to Pomp and Dahmen, | and reverse-current switches. Іп one square mile 
it was very considerable. Co-ordinated research | of Manhattan Island, there was 108,000 kw. of 
was needed in order to get quick resulta. At the | demand, and four blocks took no less than 15,000 kw. 
Н.Р. end of a turbine, the centrifugal forces would | They were rapidly approaching the limit, of the 
not give rise to difficulty. Mr. Batson said that|c&pacity of the streets to take low-tension mains. 
some new materials were particularly suitable | Even now they could not use existing empty duct 
for high temperatures, but many of these had an | ая the rise of temperature, due to the cables in the 
austenitic structure with a large coefficient of | ducts already in use, had reached the limit. 
thermal expansion, and there might be trouble| Sir Phillip Nash said that the establishment of 
where they had to make joint, with the carbon steels, | the Electricity Board had introduced new condi- 
Mr. W. Selvey suggested that it would be well, tions and rendered mass production possible. He 
in testing the new materials now on offer, to push | thought that, as regarded the turbines, British 
the tests beyond practical limits. At some tempera- | designers were in the forefront, but that Amen 
ture all these alloys underwent a structural rearrange- had gone ahead in boiler practice. Less advance 
ment and, by pushing tests up to the limit, experience | had been made in the design of switchgear, which 
would be bought more cheaply than by construct- | still followed the original idea of mechanically 
ing large plants, though these might be needed % | breaking the circuit. | 
convince the public. Dr. Ferranti, whilst admitting that in 1 
Mr. Le Page, as secretary to the Research Com- station design both capital costs and г. 
mittee on Turbines of the American Society of must be taken into account, hoped that there kan 
Mechanical Engineers, welcomed the suggestion of be а leaning towards optimism in regard to а 
collating the experimental results on steam obtained | latter, as this would prove more economical in i 
at the different centres and of an international|end. Не believed that storage would play 8 8 
steam table. part in the future, and that what he might call t 
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design of the load would prove more important 
than that of the station. If the best use were to be 
made of electricity it must be supplied at a price 
and in а way that would ensure a large demand, 
and to meet these conditions some form of storage 
would be necessary. 

Dr. Alexander Dow said that, in America, in 
cases where the turbines were good but the boilers 
merely glorified tea-kettles, the temptation was to 
go in for quite high pressures. А turbine taking 
steam at 1,400 Ib. per square inch, and expanding 
it down to 250 lb. would give 30 per cent. of the 
total output and the exhaust could be used in 
the existing good turbines. He did not agree with 
the plan of reducing to à minimum the length of 
the steam piping, since boilers refused to arrange 
their lay offs to coincide with those of the tur- 
bines they fed, and the ring main, in its simplified 
form, was still in service and would, he believed, 
remain во. Аз matters stood for the present, the 
cost of boilers increased greatly with pressures of 
over 400 Ib. per square inch. It was becoming the 
practice to arrange transformers in groups of three, 
each rated at, say, 10,000 Ку.-а. when air cooled. 
Provision was, however, made for water cooling in 
an emergency, 80 that if one of the set broke down, 
the remaining two could take each а load of 15,000 
Ку-а. Ко reactance should be incorporated in 
switchgear, as, in modern conditions, it only made 
matters worse. lf two mains were coupled up at 
points 50 miles apart, then if one 8witch were opened, 
the two mains would remain in phase where still 
connected, but would get out of phase at the 
opened switch, which might be 50 miles away. 
Hence an immense current was required to pull the 
mains into phase again on reclosing the opened 
switch. He had lived with switches for some vears 
past, and could not say all he felt about them 
whilst confining himself to parliamentary lan- 
guage. He looked forward to the day, which he be- 
lieved would ultimately arrive, in which these heavy 
switches would be constructed on the lines of the 
Fleming valve, which would pass current in one 
direction only. He knew that even now 10,000 to 
15,000 Ку-а. could thus be handled, but did not 
know whether this could be done commercially. 

Mr. F. H. Clough said that high-tension surges 
caused a heavy strain on the insulation of ће end turns 
of а transformer. This could be reduced by increas- 
ing the electrical capacity of the transformer. He did 
not think that metal-clad switches were necessary, 
except where there was a lack of space. So far as the 
immediate future was concerned, he thought that our 
circuit-breakers would be found reasonably reliable. 

Mr. G. W. Partridge said that it was easier to 
control a small current at а high voltage than а 
large current at а small one, and as to generators, 
he thought it was more difficult to keep the con- 
ductor inside the insulation than the current. He 
thought it would be wise to proceed slowly in the 
adoption of high steam temperatures, and suggested 
that a pressure of 400 lb. per square inch and a 
total temperature of 750 deg. F. should not be 
exceeded. With а higher standard temperature, 
there would be occasional excesses approacbing a 
temperature of 1,000 deg. F., and he did not like 
the idea of red-hot steam pipes. With such a plant 
as he advocated, an overall thermal efficiency of 
22 per cent. could be maintained, and, whilst he 
would say experiment by all means, this should 
be done at the risk of the manufacturers. 

Mr. Spyer said there would be no difficulty in 
getting boilers generating 300,000 lb. of steam per 
hour, but whether these were suitable for British 
conditions was another matter. At Langenbrugge, 
there were boilers and turbines working at 800 deg. 
to 850 deg. F. with satisfaction, giving а thermal 
efficiency of 28 per cent., but this estimate, the 
speaker thought, must be based on the lower 
calorific value of the fuel. There was no difficulty 
in high pressures or in temperatures up to 
850 deg. F., but bevond this the question of mate- 
rials became very important, and, so far, recent alloys 
had not given quite the results expected. In 
Germany, high-carbon steels were being tried which 
were claimed to be reliable up to 1,000 deg. F. and 
were not costly, He thought reheating was too 
complicated for general adoption, and, though 
economical, the cost was appalling. 


Mr. A. H. Law said that the main difficulty of 
high temperatures lay with the superheater. 

Mr. K. Baumann said that the Hell Gate turbine, 
though designed for a maximum output of 
160,000 kw., gave a maximum efficiency at an output 
of 90,000 kw. Тһе extra load meant an increase of 
9 per cent. in the steam rate. The working condi- 
tions were easy, the steam pressure being 285 lb. 
per square inch, and the total temperature 680 deg. F. 
If high total temperatures were to be adopted, then 
these high overloads were undesirable, as they 
meant introducing high-temperature steam into 
the intermediate sections of the turbine. Surface 
condensers, he added, had of late years been im- 
proved by 80 per cent., and heat transfers of 800 
B.Th.U. per &q. ft. per hour per degree of tempera- 
ture difference could now be obtained. 

Mr. I. V. Robinson said that at quite а number 
of stations half the plant only yielded 4 per cent. to 
5 per cent. of the total output, and he believed 
the course followed at Hell Gate should be imitated 
and high overload capacities provided. There 
would be no difficulty with the boilers, and the 
alternators could be designed to carry these high 
overloads for the two or three hours required. 

Colonel R. E. Crompton expressed his satisfaction 
at having converted Dr. Ferranti to the advantages 
of storage. 

Mr. W. H. Patchell said that when he first took 
over to America the high-capacity boiler, the second 
one built had a steel casing, but Mr. van Fleck had 
improved on this by making the boiler casing the 
actual boiler-house. The Benson boiler at Berlin 
was situated in the open, and he would suggest that 
this example might be followed, and cover provided 
merely for the operatives. In the United States, 
metal-clad switchgear was used only in special 
cases, and he might add that a boiler pressure of 
600 lb. per square inch was not an American 
standard, neither was it likely to be. 

In reply, Dr. 8. L. Pearce said that his note had 
been written prior to a visit to America, but it 
represented the result of six months’ careful study of 
central-station practice there and on the Continent. 
In America, there were at least fifty stations working 
with pressures of over 500 lb. per square inch. The 
great progress in boiler practice which had been 
made in America had been rendered possible solely 
by the co-operation of station engineers and the 
manufacturers. Whilst he did not desire to over 
stress the advantages of thermal efficiency, he 
believed that it was true that at the stations with 
the highest thermal efficiencies the total generating 
costs were generally the lowest. 


(To be continued.) 


LAUNCH OF THE M.S. “ Kine ꝰ WILLIAM Тһе launch 
took place recently of the single-screw motor cargo vessel 
King William, which is being completed at Belfast by 
Messrs. Harland and Wolff, Limited. She is the last of 
the nine motor vessels ordered by the King Line, Limited, 
and is asister-ship to the M.S. King John, described on 
page 30 ante. The main dimensions are: length, 400 ft. ; 
breadth, 54 ft. 6 in.; and depth, 34 ft. 8 in.; while the 
gross tonnage is 5,280. The propelling machinery consists 
of one Harland-B. and W. six-cylinder, four-cycle, single- 
acting Diesel engine. The M.S. King Stephen, a sister- 
ship to the King William, has been launched recently 
from the same yard, and the King Arthur, another sister- 
ship. has been handed over to her owners after running 
satisfactory trials. 


REVISED STANDARD TOLERANCES FOR REAMER DIA- 
METERS.—When the British Standard Specification No. 
122, on Milling Cutters and Reamers, was drawn up and 
issued in 1920, the Report on British Standard Limits 
and Fits for Engineering (No. 164-1924) had not been 
completed, and there had been no opportunity of correlat- 
ing the reamer limits given in specification No. 122 with 
those for the standard holes. The tolerances for tho 
reamer diameters have now been reconsidered by the 
British Engineering Standards Association, and the 
revised tolerances have been issued аз a leaflet for inser- 
tion in specification No. 122-1920. It has not been 
found commercially practicable to standardise reamer 
limits to suit cach of the standard grades of holes provided 
for in Report No. 164, Limits and Fits for Engineering. 
A compromise has therefore had to be effected, and the 
reamer limita given in Tables XLIII to XLIX have been 
chosen as likely to meet Ше majority demand from 
users working to the standard U unilateral holes, and the 
Y bilateral holes given in Report No. 164. Manufacturers 
generally are prepared to supply reamers to limits other 
than those given in Tables XLIII to XLIX when so 
specified by the user. Copies of the leaflet will be sup- 
plied gratis by the B. E. S. A., Publications Department, 
28, Victoria-street, London. S. W. I, on receipt of а 
stamped addressed envelope. 
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As stated in our last article, the large machine 
shop is divided, approximately equally, between the 
mechanical and electrical departments, a part of 
aisle C and the whole of aisles D and E, with an 
annexe to E, being occupied by the latter. The 
lay-out of this department is shown in Fig. 109, on 
page 730, the main aisle, D, a single-storey building, 
90 ft. wide, being occupied throughout its length of 
898 ft. by large machines and by the necessary 
erection and test floors. А view of this aisle was 
given in our opening article, Plate VII. ante. 
The allocation of the space in the other aisles is 
best gathered from Fig. 109. The main shop 18 
served by four overhead electric travelling cranes 
of 50 tons capacity and one of 10 tons. Light lifte 
are handled by jib cranes, both hand and electri- 
cally operated, carried on the side girders. In 
addition, the shop is traversed by railway lines 
both longitudinally and transversely. Along each 
side of the aisles are placed stores into which semi- 
finished or finished parts from feeder departments 
are delivered, together with further stores for tools 
and tackle, the situation of all the stores having 
been planned with a view to giving the utmost 
possible convenience in ready access from the 
department concerned, and the maximum possible 
economy in time. Similarly, the entry of large 
parts or large quantities of finished parts, e.g., 
core punchings, which are brought directly into 
the shop, is carefully planned to take place at 
those crossings most convenient for assembly into 
the machines. | 

АП heavy castings and forgings enter by rail at 
the south end and progress towards the finishing 
and shipping sections at the north end. The 
arrangement of all machine tools and appliances 1s 
designed to involve the least possible divergent 
movement of the work, to effect which, grouping, 
both in batteries of similar tools and in clusters of 
differing types, has been adopted. Commencing at 
the south end of the shop, the first noticeable point 
in Fig. 109 is a railway track to the overspeed test- 
house. The test house, with composite walls 
9 ft. 6 in. thick, is used to obtain a final demonstra- 
tion of the mechanical soundness of solid and built-up 
rotating parts, and is built to accommodate rotors 
up to 14 ft. 6 in. in diameter and up to 40 ft. long. 
As, however, a full and illustrated description of 
this chamber was given in ENGINEERING, vol. cxxii, 
page 824, we do not propose to refer to it further 
here. In the south-east corner of the sbop are 
found the principal planing machines. Тһеге are 
two of 10-ft. capacity, one of 6 ft., and one of 5 ft., 
all of the customary design of a long single table, | 
and across the railway track is а more modern 
machine of 6 ft. capacity with а double table. One 
of the 10-ft. machines is shown in Fig. 110, on Plate 
LXXIV, engaged in cutting the winding slots of a 
solid turbo-alternator rotor such as forms the firm’s 
standard practice for machines of this type. It 
might be stated that the smaller slots are for ven- 
tilation purposes, and that the rotor is for a machine 
of 55,000-kv.-a. capacity at 1,500 r.p.m. and weighs, 
when wound, 58 tons. 

The double-table machine shown in Fig. 112, on 
Plate LX. XIV, and installed during the present year 
to replace an older machine, is the second machine 
of this type that has been built to the firm’s own 
specification, the use of a second table proving to be 
a successful attempt to put into practice the prin- 
ciples employed throughout the entire works of 
keeping every machine tool on actual cutting work 
for the greatest possible proportion of its working 
house, and of eliminating all possible idle time 
customarily occupied in setting up work on the 
machine table. In this connection, the standard 
single-table planing machines is, perhaps, one of the 
most unproductive of machine tools, due to the 
heavy proportion of the time occupied in setting. 
This particular machine, it will be realised from the 
plan in Fig. 109, has a bed long enough to accommo- 
date an idle table at either end, whilst the working 
table may make its full normal stroke. Upon this 
idle table work may be set up, as shown in the 
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THE METROPOLITAN.VICKERS WORKS, MANCHESTER. 


Fic. 122, 


other is being drilled. Passing to the west side of 
the centre section of D aisle, the first large machine 
at the south end is a Churchill shaft grinder to 
take shafts пр to 25 in. in diameter and 15 ft. in 


SLOTTING ALTERNATOR STATOR ON COMBINATION MACHINE. 


is obtained. іп a shaft, 20 ft. long, trepanned 
by this method, the bores met in the middle with 
an error of only 0-012 in., which may be taken as 
typical practice. Тһе bore, after trepanning, is 


length. This machine is shown in Fig. 113, on Plate | polishedand inspected bythe aid of a tele-microscope, 
LXXIV, and, with other similar machines situated | mirror and lamps. Where large rotors are involved 


near it and in various parts of the shop, is used 
for the purpose of finishing all shafts for high-speed 
machines. On the same side of this central section 
of D aisle are a number of heavy lathes for work 
on turbo-alternator rotors and shafts. Тһе largest 
of the modern machines has a faceplate 72 in. in 
diameter, and will take work up to 30 ft. in length. 

Ав regards size, however, pride of place is taken 
by a lathe which formed part of the original layout, 
and 18 situated in the north section of D aisle. 
This machine has a face plate 125 in. in diameter, 
and a length between centres of 45 ft. "There is a 


tool saddle on each side of the bed, with independent 


leading screws, so that cutting can be done on 
opposite sides simultaneously. The more modern 
roughing lathes have also double saddles, though 
these are both on the same side, a following cut being 
taken. One of the rotor lathes is shown in Fig. 117, 
on Plate LXXV, occupied by a rotor for a 43,750 
kv. a. machine at 1,500 r. p. m., which has a finished 
weight of 541 tons. The operation which is being 
carried out in the figure is that of turning the 
Journals of the rotor. Тһе small rotor, which forms 
an interesting comparison, is that for a 625 kv.-a. 
machine, and weighs one ton. 

In addition to external turning, the rotors 
undergo, in some cases, an internal machining 
operation, a core being cut from the centre by a 
trepanning tool to enable the soundness of the 
forging to be ascertained. When a shaft is long, it 
I8 trepanned from both ends and remarkable accuracy 


the trepanning is done at the forge, for obvious 
reasons, and a preliminary inspection made before 
the rotor is despatched to Trafford Park. These 
inspections, together with sulphur-printing exami- 
nations, are in the hands of the Research Department 
which will be dealt with more fully in a separate 
article. At the same time it should be understood 
that the entire shop is staffed with highly-skilled 
inspectors who are employed to watch all operations 
in progress, as well as to inspect the finished parts, 
no part being released for transfer from any one to 
the next department until it has been passed by the 
responsible inspector. 

It will be convenient at this point to comment 
briefly on the processes of rotor winding, which is 
done in the northern section of D aisle. Ав has 
already been stated, the standard rotor for turbo- 
alternators is of the solid forged type, and the 
windings are similar in all machines, differing 
only in forming two poles or four poles according to 
size and speed. Fig. 114, on Plate LXXV, shows 
à four-pole rotor for a 31,250-kv.-a. machine at 
1,500 r.p.m. in process of winding. This rotor when 
finished weighs 42 tons. Тһе coils for turbo-rotor 
winding are in the first place formed in rectangular 
shape of copper strap wound on edge, with mica 
insulation between turns. Тће completed coils 
are laid in the slots in the rotor, in which slots they 
are protected by a micanite lining. In passing, 


it may be pointed out that the circumferential slots 
visible in Fig. 114 are for the purpose of ventilation, 
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the circulation of air being kept more uniform by a 
closer grouping of the slots towards the centre of the 
rotor. 

When the coils have been assembled, steel bars are 
laid along the top of the slots and special metal for- 
mers are placed over and under the projecting ends 
of the windings. Pressure is then put upon the bars 
and formers by means of screw clamping rings ая 
shown in Fig. 116, on Plate LX XV, which illustrates 
a rotor of the same size as that shown in Fig. 117. 
The pressure applied is approximately equivalent 
to the centrifugal force at maximum speed, this 
force, in the larger rotors, varying from 50 tons to 
100 tons for each slot. Before the clamps аге 
tightened, however, the coils are electrically heated 
until the micanite is soft, and the pressure, being 
applied whilst it is in this condition, ensures that 
practical solidity necessary to prevent movement of 
the windings with consequent disturbance of the 
rotor balance. The rotor is then allowed to cool 
off, and the micanite edges left projecting from the 
slot lining cell are folded over to cover the coil. 
The metal covering wedges, each of which has been 
fitted into its own slot, are then driven in longi- 
tudinally, any space between the top of the coils 
and the under side of the wedge having been packed 
up with micanite covered with a copper strip. The 
windings are next tested for short circuits between 
turns, and a high tension test to ground is applied. 
The projecting ends of the slot wedges are then 
turned off, and the rings of steel or bronze which 
cover the end windings as shaped by the formers, are 
assembled. ‘The final process consists of skimming 
up the outside of the end rings and the slot wedges 
and is shown in Fig. 115, on Plate LXXV. The rotor 
shown in this figure is of the same size as that in 
Figs. 116 and 117, and the lathe in use is the 125-in. 
machine with two leading screws referred to above. 
The blowers for ventilation are clearly seen on the 
end of the rotor in Fig. 115. 

The windings of all large electrical machines, as 
has been already stated in connection with rotors, 
are assembled in the north section of D aisle. The 
different types of windings used may be roughly 
classed into three types. The first of these consists 
of straight bars, as shown in Fig. 80, Plate XXXIX 
ante, the bars being pushed through semi-closed 
slots. This winding is employed for induction 
motor stators, small slow speed low voltage al- 
ternator stators, and turbo-alternatorstators. In the 
latter machines the bars are joined together by formed 
connectors to which they are generally silver 
soldered, by means of a special appliance devised by 
the firm in which the heat required for the process 
of soldering is applied electrically. Ап example of a 
finished winding of this type in a turbo-alternator 
stator 25,000 kv.-a. 6,600 volt at 3,000 г.р.ш. is 
given in Fig. 126, on page 732. This shows the con- 
centric end windings and the comprehensive system 
of bracing adopted to withstand the heavy shocks 
given by short circuits. Heavy segments of 
insulating material provided with slots through 
which the bars are passed serve to support the 
straight part of the bars which project beyond the 
core. Between adjacent conductors hard wood or 
fibre blocks are lashed, so as to form solid rings 
with the conductors. The end connectors are 
anchored to the stator end plates by further hard 
wood blocks, and secured by metal clamps and 
bolts, and finally the bolts are supported by heavy 
metal rings. 

The second type of winding is made up of coils 
which consist of two straight portions with the 
requisite bend between them at one end of each bar 
only, also shown in Fig. 80, Plate XXXIX ante. 
These bars are pushed through semi-closed slots, 
and the projecting parts of the straight ends are 
bent to shape over formers and butt joints are made 
by electric welding. For this purpose a number of 
small jib cranes are installed where convenient, 
carrying the welding apparatus on a chain block. 
This apparatus consists of a small transformer with 
a heavy secondary winding, to the terminals of 
which are connected screw clamps for making 
contact with the joint. This class of winding is 
employed mostly for induction-motor stators. 
The third class is that of completely formed coils 
of diamond shape which are assembled in fully 
open slots. They are mostly used on direct current 
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and rotary converter armatures, high voltage 
alternating current generators, and synchronous 
condensers. Examples of the different coils above- 
mentioned will be found in our previous article 
dealing with insulation. Rigorous tests are applied 
to all the windings during assembly. As soon as 
the coils or bars are assembled in the slots and 
wedged up, but before any joints are made, a high 
tension test to ground is applied of from three to 
eight times the running voltage of the machine. 
When all the joints are made, a further high tension 
test is applied. After the machine has been run 
on the test plate, the insulation is tested to ground 
and between phases at pressures laid down in the 
B.E.S.A. regulations. 

Before describing the test and erection beds, 
which occupy most of the north and central sections 
of the main aisle, a brief reference may be made to 
the operations carried out in the east portion of the 
central section, namely, the assembly and seasoning 
of large commutators and the building of cores. 


HYDRAULIC GEAR FOR ASSEMBLING 


PoLE-PIECES ON ALTERNATOR 


The small and medium-sized com- 
mutators are made in a feeder 
department devoted entirely to this 
work, and situated in the gallery 
above C aisle. The manufacture of 
commutators demands a high degree 
of skill and great care, as all the 
bars and insulating strips must be 
finished to exact dimensions, to 
ensure that the commutator has the 
right diameter, and also so that the correct number 
of segments occupy the precise length of arc corre- 
sponding to each pole pitch. The bars are, of course, 
of taper cross-section, and to ensure their assembly 
to correct pitch not only are the bars and mica 
segments gauged individually, but they are further 
assembled in batches with alternate bars reversed 
and again gauged whilst subjected to pressure. 
The bars and segments are then completely 
assembled in a pressing ring, and placed on a vertical 
index table for verification of parallelism and correct 
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. Е ween 
pitch, and tested at 440 volts for insulation betwee 


Кш ола аге веазопед һу being тщ 
a gas oven until thoroughly heated tür ing 
clamping bolts which hold the писа У ee 
position are then all screwed up to the 9955 ah 
by using a box spanner to the lever of whic dp 
balance is attached. This operation of eens 
repeated several times until the nuts are p : 
hard up. After completion, all ошо ха 
subjected to a high voltage test betwee 
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and end frame, and to a further voltage test between 
adjacent bars. іп the case of high-speed com- 
mutators, а further seasoning follows after the 
armature has been wound and the commutator 
assembled on it, the bolts are again tightened as 
before, and a final and excellent finish is obtained 
by turning the commutator with а diamond tool, 
when the armature is running at full speed on its 
own bearings. 

The core building section is equipped with а 
large vertical hydraulic press used for stator and 
rotor cores, and with two horizontal ones used for 
pressing spiders, commutators, couplings, collec- 
tors, and so forth on to tbeir shafts. АП these 
presses are provided with indicators showing the 
variation of pressure during each operation, so that 
the specified pressure shall not be exceeded. A 
regulating device ensuring fine control for move- 
ment through minute distances is also fitted. 
The pumps are electrically operated. Тһе spaces 
allocated to erection are indicated in Fig. 109. 
The erection or assembly department covers a wide 
field, as, apart from the actual machining of parts 
and the commutator and core assembly outlined, 
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ROTARY CONVERTERS UNDER TEST. 


| all the work involved in the assembly of com- 
pleted machines is done in it. Examples of minor 
operations that may be instanced are the assembly 
of brushgear, and the fitting of keys, couplings, 
and fans. Other operations include the static and 
running balancing of rotors, the diamond turning 
of high-speed commutators, and the complete 
assembly of all machines of the smaller and medium 
sizes. The department also assembles all rotors 
and stators of the salient pole type, an example of 
the former being given in Fig. 124 on page 732, and 
of the latter in Fig. 118 on Plate LXXVI. This 
last figure shows one of two 20-ft. diameter (16-ft. 
bore) stators for a double-unit direct-current wind- 
ing motor, 300 tons in weight, to deliver 12,500 peak 
horse-power at a speed of 32-7 r.p.m. Each stator 
has 24 salient poles. The erection department is 
also responsible for the assembly of the larger 
machines on the test bed. 

The arrangements for testing electrical machines 
are so comprehensive and so thorough that limita- 
tions of space prevent anything but the very 
briefest description being given of them, or of the 
various types of machines which are handled. In 


733 


general, it may be stated that the electrical plant 
provides for testing machines up to a capacity of 
16,000 kv-a. at their full load rating, and also 
includes appliances necessary to test machines of the 
many different kinds that are produced, under their 
very varying rated conditions of voltage, frequency, 
power factor, and speed. The central focus of the 
testing department consists of a machined and 
slotted cast-iron test plate measuring approximately 
60 ft. by 30 ft., which is mounted on a heavy 

of concrete, at one end of which is a test pit 12 ft. 
in depth, and 28 ft. 3 in. by 14 ft. in floor opening. 
In addition to the work plate and test pit, the large 
machine test area absorbs part of the shop floor to 
the east and north of the existing test bed. This 
area is occupied practically continuously in the 
testing of rotary converters, motor converters, and 
the smaller sizes of synchronous condensers, and 
also with auxiliary apparatus such as transformers, 
induction regulators, and automatic control switch- 
boards, which are tested in conjunction with their 
accompanying machines. 

Power is supplied from the works sub-station to 
the test bed switchboard through four feeders, of 
which two supply three-phase, 50-period, 66,000-volt 
power, one three-phase, 50-period, 440-volt power, 
and the fourth 500/250-volt, three-wire, direct 
current. From the switchboards, arrangements 
are made so that power may be supplied either 
directly to the machines under test or, alternatively, 
through transforming apparatus, should this be 
necessary in order to obtain the correct voltage, 
«с. From both alternating-current and direct- 
éurrent switchboards, permanent connections are 
taken to various relay terminals placed on conve- 
hient positions about the test plate. The test 
equipment includes three main banks of single- 
phase transformers and eight motor-generator sets, 
together with switching arrangements to enable 
the machines, when driven from the alternating- 
current supply, to deliver direct-current power, 
or when driven from the direct-current supply, to 
give alternating-current power at any desi 
voltage and frequency. Two of the motor-generator 
sets, Nos. 1 and 2, of which special mention may 
be made, are three-machine sets of approximately 
similar design, so that a description of No. 1 set 
may serve for both. This set includes two 500-volt 
direct-current machines coupled to one alternating- 
current machine. When driven as a generator the 
alternating-current machine is able to run low 
power-factor tests up to 6,000 kv-a. The stator 
windings of the alternating-current machine are 
split into three sections per phase, and connections 
to these sections are brought out to a star-delta 
series paralleling cubicle. This enables suitable 
connections to be made giving a range of voltages 
for various testing purposes. 

Of the other motor-generator sets, No. 3 is of. 
300-kv-a. alternating capacity designed to work 
over a range from 25 to 60 cycles, and No. 4 consists 
of two 250-h.p. direct-current machines which can 
be run singly, in parallel, or in series, connected 
to а 376-Ку-а. alternating-current machine of 
which the stator windings are brought to a link 
board in such a way that either one-phase, two- 
phase, or three-phase output can be obtained. The 
remaining motor-generator sets are mainly used as 
boosters, and to supply a 150 direct-current circuit 
for general testing purposes. For testing rotary 
converters on load, two rotary converters of 1,500 kw. 
and 1,000 kw. respectively are provided, together 
with a 1,875-kv-a. bank of -low-tension 1/1 ratio, 
single-phase transformers, operated in conjunction 
with an induction regulator. These transformers 
are air-cooled by a separate fan. The testing 
machines are completed by a number of direct- 
current motors of various sizes and speeds, used 
either to drive or to load machines on test or for 
other kindred purposes. With reference to the 
instruments and instrument transformers that 
constitute by no means the least important part of 
the testing equipment, it must suffice to say that 
these are carefully maintained in a high state of 
accuracy by comparison not only with the standard 
used in the firm’s laboratories, but also with those 
of outside authorities, amongst which may be 
mentioned the National Physical Laboratory. Brief 
reference may be made, however, at this stage to 
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one important instrument in Е, test шүр, 

This is а special six-element oscillograp esign 4 

and made 15 the firm, and situated in a special ІНЕ МЕТКОРОШТАК VICKERS WORKS, MANCHESTER. 
oscillograph room in the neighbourhood of the test. У | 

Ав the oscillograph work is done by the research 
department staff, the room will be described in the 
article relating to that department. 

As regards the actual testing operations only an 
outline can be given. The largest turbo-alternators, 
i.e., those over 10,000 kw., are erected over the test 
pit, which has accommodated machines up to 40,000 
kw. They are driven by a direct current motor 
either directly or through a gear box, on a 1-2 ratio. 
This machine is operated on the Ward-Leonard 
system from either of the large motor-generator 
sets, and by this means it is possible to measure the 
no-load losses of turbo-alternator up to 50,000 kw. 
capacity. Small turbo-alternators, those between 
2.000 kw. and 10,000 kw., are accommodated on а 
berth alongside the test pit on the test plate at 
floor level. They are driven by а direct-current 
motor, which also operates on the Ward-Leonard 
system, with one of the smaller motor generators or 
from the sub-station mains, using resistance racks 
for starting. Slow speed alternators are erected 
on the test plate or, in the case of large machines, 
over the test pit, and are driven by suitable direct 
current motors. An example of such a test 18 
given іп Fig. 119, on Plate LXXVI, the machine in 
question being а 12,000-volt vertical type water- 
wheel alternator of 13,330 kv.-a. capacity at 250 
r p.m. Іп the background is seen the main test 
switchboard gallery, some 96 ft. in length, various 
additional switchboards being mounted in the space 
behind the test plate which also is occupied by the 
motor-generator sets. АП alternators are motor 
driven for the measurement of losses, heat runs 
being made by loading back at zero power factor 
on to one, or both, of the motor generators, or in 
the case of larger units, by short circuit and open 
circuit heat runs. 

Direct-current machines are erected on the test 
plate and driven by suitable direct-current motors for 
the measurement of losses. If two similar machines 
are available they are connected back to back for a 
load run, or, failing this, the heat run and commu- 
tation tests are made by running on short circuit. 
Fig. 121, on Plate LXXVII, shows а flywheel 
motor-generator set on the test bed. The machine 
on the left-hand is a 1,540-h.p. slip ring induction 
motor driving a pair of 1,065-kw. 500-volt direct- 
current generators, connected in series, and with a 
solid steel flywheel, 12 ft. in diameter and weighing 
23 tons, mounted between them. The set has a 
synchronous speed of 750 r.p.m. and will give a 
momentary peak load of 4,240 kw. It is used to 
supply power to a direct current 3,000 /7,500 h.p. 
motor, operating what is probably the largest 
colliery winder in the country. Control of this 
winding motor is effected on the Ward-Leonard 
system. In the foreground may be seen field regu- 
lating rheostats mounted in wooden frames for 
convenient transport, and in the background are 
some of the large banks of resistances that form part 
of the test equipment. Another feature in this 
illustration to which attention may be directed is the 
heavy auxiliary tackle necessary for erection on the 
test plate of machines of the type shown. 

Another notable example of a large direct-current 
machine under erection on the test bed is given in 
Fig. 127, on page 733. This is a reversing rolling mill 
motor to develop 4,500 rolling mill shaft horse-power 
and 25,000 peak horse-power, at 80/135 r.p.m. on 
1,600 volts. The complete motor weighs over 200 
tons and the rotating element alone over 80 tons. 
The construction is of the double unit type, this 
being adopted to bring the heaviest lift required 
within the existing crane capacity on the site. 
For testing induction motors two tables, containing 
potential and current transformers and instrument 
change-over switches, are installed. The low 
tension table operates up to 500 volts, and may be 
connected directly to either No. 3 or No. 4 motor- 
generator, while a high tension table working up to 
3,300 volts, may be connected to the transformers 
used with either of these machines. Losses are 
computed from readings taken with the motor 
running and locked. When a heat run is required 
the motor is loaded on to a direct-current generator, 
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and also, if desirable, can be run back-to-back іп | possible, or, alternatively, with either or both the 
conjunction with one of the motor generators. 1,500 kw. and the 1,000 kw. test rotary converters 

Rotary converters are first run from the mains already referred to. An example of such a back 
as direct current motors, for the determination of |to back test is given in Fig. 128, on page 733. This 
no-load losses. The load runs for commutation |shows two rotaries each of 3,000 kw. capacity under 
inspection and for heating are obtained by running | erection on the test bed, together with transformer 


back to back with a duplicate machine, whereland induction regulators. The transformers 81 
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improve the power factor of the works supply system 
as to effect ап important reduction in the annual 
charge for electrical energy. From the test bed 
the motors are passed to the adjacent painting 
department, at the extreme end of which, when 
packing is required, they are put in cases ready 
for immediate despatch. 
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and outgoing direct current is given at either 
440 volts for 3-wire lighting or at 580 volts for 
traction services. The sets are designed to run 
with a leading current in order to improve the 
power factor of the system. The machines are 
arranged for tap starting, for which purpose the 
brushes are raised by the handle seen projecting 
from the brush holder supporting ring. A small 
motor-driven oil pump is used to lubricate the 
bearings before starting. Control is effected by 
electrically- operated circuit breakers from small 
control panels. 

An important feature of the work of the test 
department is that constant daily use is made of 
the oscillograph to obtain design data and check 
results, as well as to study electrical applications of 
all kinds. Design investigations include the study 
of many different wave forms of alternators, short 
circuit tests made under varying conditions on both 
alternating current and direct current machines, 
starting conditions on rotary converters, synchro- 
nous induction motors and induction motors with 
phase advancers, and also tests on fuses, and tests 
to determine the breaking capacities and operation 
speeds of direct-current and alternating current 
circuit breakers, &c. Application investigations 
in which the oscillograph is employed are innumer- 
able, examples of works tests including the starting 
performance of squirrel cage motors fitted with 
centrifugal clutches, and the performances of motors 
in driving planing machines, while an example of 
tests made outside the works may be instanced in- 
vestigations to determine the starting performance 
of motors in both tramway and railway traction 
services. 

A typical test which illustrates the use of the 
oscillograph is givenin Fig. 131, on page 740, which 
shows two rotary converters undergoing a dead 
short-circuit test which, on this pair of rotaries 
was made about one hundred times, including 
several testa in very rapid succession, the high speed 
circuit-breaker seen at the right-hand operating 
іп less than one-hundredth of a second. The 
photograph indicates that, although arcing, exag- 
gerated in appearance due to illuminated vapour, 
occurred at each of the brushes of the rotary com- 
mutators it was restrained within safe limits and 
there was no fear of a flash over from brush to 
brush. There was no appreciable marking on the 
commutators and the machines were ready for 
commercial service without being touched. The 
Installation shown in the figure is one of eight sets 
totalling 16 machines, for railway work. Each 
machine is a 1,250-kw., 1,500-volt, 50-period set. 
The installation comprises automatic control gear 
arranged for supervisory control from a single cen- 
tral point. The transformer used with each pair 
of machines is seen in the background. The supply 
to the transformer is 22,000 volt, 3-phase, 50- periods 
alternating current, and from the direct current | 734, shows one of the testing tables on which one 
side the rotary output is at 1,500 volts to the traction | of the firm’s new design of ball and roller bearing 
feeder supply. alternating current motors is undergoing a full load 

The capacity of the testing arrangements for heat run test, the machines being actually in 
dealing with large turbo-alternators is illustrated by | motion when the photograph was taken. 
the machine which forms the subject of Fig. 120, on| For testing larger machines, a machined and 
Plate LX XVII, this being of 43,750 kv.-a.,at 11,000 |slotted test plate measuring 75 ft. by 25 ft. is 
volts and 15,000 r.p.m. Although the practice о | provided, having a number of terminal stations 
testing turbo-alternators as a whole, that is, with the | from which, by means of short cables, any desired 
turbine providing the motive power is not a matter | alternating or direct current supply can be brought 
of routine, such tests are made from time to time|readily to the machine under test. Incoming 
and are carried out on a very well equipped mechani- | supply at 500 volts, three-wire direct current and 
cal test bed in aisle B, with a description of which | 440 volts three-phase, 50 periods, alternating 
our next article will open. We conclude our account | current is brought by separate cables from the works 
of the electrical machine shops with a brief descrip- | sub-station to a 7-panel main switchboard, further 
tion of aisle E, which is devoted to the production | switchboards, aggregating 47 panels for alternating 
of machines below about 250 h.p., noting that small | current, and 24 panels direct current, being provided 
machines below about 5 h.p. are made in a separate | for distribution and control purposes. The switch- 
department situated in H gallery, and that very|boards are used in conjunction with numerous 
small machines from „о to } h.p. are made іп the | motor-generator sets and transformers so arranged 
fan department. Ав shown in Fig. 109, aisle E is|that any desired voltage phase or frequency сап 
at the west side of the shop, the original width of | be readily obtained. А full description of the motor 
84 ft. having been increased to 100 ft. by the erection | testing arrangements cannot be given for lack of 
of a two-storey annexe, and both aisle and аппехе | врасе, but two interesting features that may be 
extending the whole length of the shop, namely, | mentioned are that when possible it is customary 
898 ft. Beside increasing the shop area by adding | to load machines on test with generators the output 
the annexe, the demand for industrial motors|of which is fed into the works main, and that the 
caused the transfer of all work formerly done in Е | motors of the main test motor-generator sets are 
aisle on tramway and railway traction motors, | of the synchronous induction tvpe, so connected to 


Тһе aisle is laid out for the concentrated produc- 
tion on a large scale, for which large stocks of 
castings are carried outside the south end of the 
shop, unmachined castings being stacked in piles 
on the ground and machined castings in a large 
store. There are three main sections constitut- 
ing the machine shop, the central section, the 
erection or assembly shop, and the north section, 
including testing, painting, and packing departments 
The entire aisle is served by five overhead cranes 
of 20 tons capacity and one of 10 tons, in addition 
to which a large number of hand-operated jib cranes 
is provided. The machine section is equipped 
with two planers of 6 ft. and 8 ft. capacity, and 
with large numbers of single and double vertical 
boring mills, besides numerous radial drills, lathes, 
and auxiliary planers and milling machines. One 
of the double vertical boring mills is illustrated in 
Fig. 111, on Plate LXXIV, previously referred to, 
and here it may be noted that each of these machines 
is provided with а hand-operated jib crane. East 
of the machine sections proper are the shaft and 
core building sections. The shaft section is provided 
with roughing and finishing lathes, and with three 
Churchill grinders on which all shafts are finished 
throughout their entire length to dimensions within 
very fine limits of tolerance. Тһе core building 
section is equipped with suitable benches on which 
both stator and rotor cores are built up, and with а 
number of hydraulic presses in which the punchings 
are pressed пр to dimensions. This section is also 
equipped with electric welding plant for welding the 
bars and end rings of squirrel cage motors. 

As may be seen from Fig. 109, the actual erection 
or assembly department is practically surrounded 
by stores in which all necessary parts that are carried 
in stores are available immediately at hand as they 
are required. Тһе machined parts pass in а direct 
line from the machine to the erection department, 
to which wound stators, armatures, rotors and 
field coils are brought from the winding departments 
or the dip shop at the crossings, whilst commutators 


respective departments situated in H aisle. The 
testing department adjacent to the assembly de- 
partment is in the northern section of the aisle, 
and was entirely remodelled in 1926 to deal expedi- 
tiously with а very large steady output of machines. 
For testing the smaller machines, test tables of 
convenient height are provided, with а slotted 
machined surface on which а motor can be bolted 
quickly in position, and with а screw for tightening 
the belt from the machine to a loading generator. 
The tables are fitted with terminals from which 
connections are taken to the machine, using only 
а few feet of flexible cable, and thus avoiding the 
unsightly loose cables that are commonly seen about 
electrical testing departments. Fig. 129, on page 


and brush gear are similarly brought from their 
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(То be continued.) 


THE VEREIN DEUTSCHER 
INGENIEURE. 
Тнк sixty-seventh Annual Conference of the 
Verein Deutscher Ingenieure was held at Essen 


from June 9 to 11, under the presidency of 
Dr.-Ing. Karl Wendt, who is one of the directors 
of the firm of Krupp. Ав this is, we believe, the 


first time that an English engineering journal 
has been represented at this important gathering 
of German engineers, it will be desirable to say 


something about the Association itself and the 


work which it performs, before giving an account 
of the subjects dealt with in the numerous papers 
presented. 

On January 1, 1928, the membership of the 
Association was 29,643. 16 is thus considerably 
larger than any similar body in this country. 
By far the greater portion of this total is made 


up of ordinary members, but there are some 


1,100 “ visiting members," who are persons whose 
experience is not sufficiently mature to qualify 
them for ordinary membership. This class has 
only been established for some six years, and it is 
now proposed, after some discussion, to open it to 
those who have had five years’ engineering ехрегі- 
ence, irrespective of whether they have followed a 
specified course of training. There is, however, 
some reluctance to take this step. 

The Association is organised into 51 district 
and 26 local groups, which hold sectional meetings 
covering a wide range of engineering and allied 
subjects. Visits are also paid, under local arrange- 
ments, to places of technical interest. The manage- 
ment of а number of these local centres appears 
to be extremely active. 

The Association is responsible for benevolent 
and unemployment funds, as well as for an employ- 
ment bureau, and we learn that, during the past 
year, the latter has had a great deal to do, owing 
to the depression in the engineering industry. 
A number of scholarships are also administered. 
One of the latest of these has been founded by 
Frau Klingenberg in memory of her husband, and 
will be used to assist necessitous students to 
complete their studies at the Technical High 
Schools. Ы 

Though the Association does not publish its 
proceedings in the same way as do similar bodies 


in this country, it is interested, either solely or 
jointly with other bodies, in the production of 
several journals and other printed matter. 


The 
best known of its publications is, of course, 
Der Zeitschrift des Vereins deutscher Ingenieure, 
the others being of а more specialist character 


and dealing, inter alia, with machine construction, 


metallurgy, thermal problems, agriculture* econo- 
mics and mathematics. Numerous books and 


standard specifications are also published. The 
output under these headings is very large. 
Association also concerns itself closely with legal 
questions affecting engineers, of which status and 
patents may be mentioned as two examples and 
is responsible for the organisation of research in 


The 


collaboration with а number of specialist bodies. 
Incidentally, we may mention that it will play 
а leading part in the organisation of the second 
plenary World Power Conference, which will be 
held in Berlin in 1930. 

The business of the Conference, to which we 
may now turn, is conducted in а number of вес- 
tional meetings, and, with the exception of social 
occasions, the members only met once as a whole. 
This was on Sunday afternoon, June 10, when, 
after а short meeting to pass the accounts and 
to deal with other similar matters, there was a 
general assembly to welcome visitors, and to hear 
two lectures, one on Art and Technology," by 
Professor R. Riemerschmid, of Cologne, and the 
other on “Natural Science and Technology,” 
by Professor R. Plank, of Karlsruhe. These are 
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referred to more particularly below. For the rest, 
there were a number of sectional meetings taking 
place simultaneously at which the following subjects 
were dealt with: Steam-Raising Plant, Welding, 
Internal-Combustion Engines, Operating Problems, 
Metallurgy. Selling, and Education. A meeting of 
the Deutsche Gesellschaft fiir Bauingenieurwesen 
was held at the same time. Monday morning, 
June 11, was devoted to visits to mines, rolling 
mills, factories, harbours and power stations in the 
neighbourhood, while, in the afternoon, an extended 
steamer trip allowed the industrial establishments 
on the Lower Rhine to be inspected in passing. 
The number of members and visitors attending 
amounted to 2,500. This is larger than usual, and 
is an indication of the importance of Essen as an 
engineering centre. 

Before giving some account of the various papers 
read, it will be convenient to say something about 
three exhibitions, which took place in Essen simul- 
taneously with the conference. The first, which was 
under the direct control of the Association, illus- 
trates what is being done to provide teachers and 
students with engineering information. This infor- 
mation takes the form of fullv illustrated model 
lecture notes, wall diagrams and lantern slides, and 
we understand that the demand for these is very 
large, as many as 6.000 series being issued per 
month during the winter. Тһе lectures notes аге 
concise and well written, while the lantern slides 
are clear, and full advantage has been taken of 
colours to make the way of the learner easier. We 
also noticed, with interest, the striking pictorial 
hints on the preparation of manuscripts and proof- 
reading which are available for would-be authors, 
while equally useful is the information regarding 
the arrangement of matter and illustrations for 
technical advertisements. 


(For Description, see opposite Page.) 
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The second exhibition is also under Ше control 
of the Association, its object being to provide data 
which will enable manufacturers to organise their 
selling campaigns on the most economical lines and 
to keep close touch with the various items of 
expense which occur between the workshop and 
the consumer. This is done partly by large wall 


diagrams of a statistical character, but mainly 


by models, which allow the various factors involved 
to be set out in three dimensions. For instance, 
one model showed the variation in the horse- 
powers of the motor cars in use between 1922 
and 1927. This indicates that the percentage of 
motor cars with horse-powers of less than 6 rose 
from 26-4 per cent. іп 1922 to 45:8 per cent. 
in 1927. Оп the other hand, the percentage іп 
the 6 h.p. to 10 h.p. class fell from 37 per cent. to 
30-7 per cent., in the 10 h.p. to 14 h.p. class from 
17-3 рег cent. to 12-5 per cent., and in Ше 14 h.p. 
to 18 h.p. class from 9-8 per cent. to 6 per cent. 
during the same period. Another diagram of con- 
siderable interest at the present time showed the 
radius of action within which commercial vehicles 
of various horse-powers can successfully compete 
with the railways for the transport of goods. Тһе 
figures given were: for а 1-ton vehicle, 17 km. 
(10% miles), and for а 15-іоп vehicle train, 150 km. 
(931 miles). А third diagram showed that for 
commercial work the percentage of lighter vehicles 
is increasing while that of the heavy vehicles is 
falling, and a fourth illustrated the way in which the 
average day of the commercial traveller is divided 
and indicated how large а proportion of his time 
is spent in travelling and other activities which are 
not, strictly speaking, business. 

The third exhibition is being held in an extension 
of the Folkwang Museum in Essen, and will remain 
open for some weeks. It has been organised by а 
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committee representing municipal, educational. 
technical and art interests, at the suggestion of 
Professor Conrad Matschoss, the director of the 
Verein Deutscher Ingenieure, to show what has been 
done by pictures, statues, photographs and other 
art forms to illustrate the development of engineer- 
ing structures and processes. It may be divided 
into three sections: technology and industry 88 
seen through the eyes of artists; portraits of well- 
known men; апа memorial addresses, medals, «с., 
which have been produced to mark some particular 
milestone that has been reached. Architecture is 
not directly represented. This display has been 
made possible by the assistance both of those in 
charge of public collections and private owners. His- 
torically, the oldest picture belongs to the fifteenth 
century and represents а scene in a silver mine. 
At the other end of the scale are examples of the 
most modern art. Perhaps we may be forgiven for 
saying that, to the engineer, the most successful 
results are those obtained with the camera. In the 
majority of cases these allow the details of the struc- 
ture to be seen without in any way detracting from 
the artistic merit of the photograph as a picture. 


(To be continued.) 


THE COUNCIL оғ THE INSTITUTION OF DURO А 
ENGINEERS.— The following have been nominated for t | 
vacancies on the Council of the Institution of pre А 
Engineers, which will occur on September 30, 1 i 
President: Lieut.-Colonel K. Edgcumbe ; Vice-Preet 
dents: Mr. P. V. Hunter and Dr. A. H. Railing: 
Honorary Treasurer: Lieut.-Colonel F. A. Cortese i 
Members: Messrs. J. M. Kennedy, В. К. Morcom, | а 
Paterson, Е. W. Purse, E. Н. Shaugnesay and 1 
Colonel W. A. Vignoles; Associate Members: e Sit 
T. G. N. Haldane and 5. Harcombe. Asoc p) 
Philip Nash. 16 is competent for апу 10 men one of 
nominate any other duly qualified person to 
the vacancies before June 21. 
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BATTLE-CRUISER “ MOLTKE.” 


In an issue of ENGINEERING which appeared almost 
exactly а year ago, namely that dated June 17, 1927, 
and on page 741 of it, we gave а fully-illustrated 
account of the operations carried out by Messrs. Cox 
and Danks, Limited, 168, Regent-street, W.1, in raising 
the ex-German battle-cruiser Moltke from the sea- 
bottom in Scapa Flow. We now show, in Figs. 1 and 2 
on the opposite page, the present condition of this vessel 
as it lies in No. 3 Admiralty graving dock at Н.М. 
Dockyard, Rosyth. Тһе figures themselves do not call 
for any detailed description, though they will repay 
It may be pointed out, however, 
that the turret-like erections on the bottom of the ship 
in Fig. 2 are the air locks by means of which access 
was gained to the ship as she lay bottom upwards at 
Scapa. А reference to the article above referred to will 
show that the Moltke, after raising, was safely beached 
on the foreshore of Cava Island. This was a temporary 
measure, and towards the end of the summer, after 
some preliminary strengthening operations, the vessel 

t at 


Lyness, where, beached in 56 ft. of water, 20 ft. of 


careful examination. 


was towed across to Messrs. Cox and Danks' depo 


the hull was exposed at low water. 


In this situation, the work of removing the heavy 
machinery could be more readily undertaken, and & 
portion of the hull plating over some of the forward 
compartments was removed. Ав, however, Mr. Cox 
contemplated the possibility of further raising the 
vessel as it was lightened, to get at the main and upper 
decks, he decided to leave the major part of the hull 
practically intact, and remove the machinery through 
holes 6 ft. square, fitted with steel covers which could 
A large portion of the machinery was 
The amount 
of material recovered, up to this stage, includes about 
1,700 tons of steel and cast and wrought-iron scrap, 
312 tons of copper, brass, manganese bronze, and gun- 
The latter, with the 
gun steel, possesses a high nickel and chromium content. 

Ав dismantling proceeded, it was realised that work 
at Lyness was being handicapped by small tides and 
restricted beaching area, во Messrs. Cox and Danks 
entered into negotiations with Messrs. The Alloa Ship- 
breaking Company, Limited, Rosyth Dockyard, which 
firm purchased the vessel and arranged for the use of 
one of the Admiralty graving docks, in which it might 
be deposited high and dry, and broken up without any 
The Moltke was accord- 
ingly towed round to Rosyth by Messrs. Bugsier 
Reederei and Bergungs A. G., Hamburg, by three 
tugs, Messrs. Cox's tug, fitted with compressed-air 
The voyage occupied 
from Friday morning, May 18, to Monday morning, 
May 21, when the Forth Bridge was passed. Here the 
tugs were left, and later the vessel was manceuvred by 
local tugs into the graving dock, where it lies, probably 


be screwed on. 
. eut up and removed through these holes. 


metal, and 200 tons of armour. 


weather or other hindrances. 


plant, being also in attendance. 


the first on record, with decks facing the keel blocks. 


THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


THE thirty-third annual convention of the Incor- 
porated Municipal Electrical Association opened at 
under the presidency 
manager of 
The attend- 


ance was not quite so large as on the past few 
occasions, owing to the restrictions that had been 


Bath on Tuesday, June 12, 
of Mr. F. W. Purse, engineer and 
the West Ham Electricity Department. 


placed on the participation of non-members. Never- 


theless, it numbered well over 800. 
first time, there was а Women's Day, during which 
papers on domestic electrification were presented, and 
а visit was paid to an exhibition of electric cooking, 
water-heating and refrigerating apparatus, which was 
held in the Assemblv Rooms. 

The formal proceedings, on Tuesday, June 12, opened 
with a civic welcome by the Mayor of Bath (Alderman 
Cedric Chivers, J.P.), after which Mr. F. W. Purse 
delivered his presidential address. In the course of his 
remarks, he expressed regret that it had been thought 
necessary to forma separate association to deal with the 
problem of overhead lines, especially аз existing 
bodies were already pursuing every avenue to arrive 
at а satisfactory solution. Further duplication was 
likely to be a source of friction. He also referred, at 
some length, to the work of such kindred bodies as the 
British Electrical and Allied Industries Research 
Association, the British Electrical Development Asso- 
ciation, the British Engineering Standards Associa- 
tion, the National Register of Electrical Installation 
Contractors, and the International Electrotechnical 
Commission, and appealed for support of their aims 
and objects. 

Referring to the Electricity (Supply) Act of 1926, 
Mr. Purse said that experience was proving that at 
least 75 per cent. of the saving the Act would effect 
could have been obtained without it, and it remained to 
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be seen whether the further 25 per cent. would justify 
the necessary expenditure. In the United States, 
during 1927, 75,116 million kw.-hours were generated 
for a coal consumption of 1-84 Ib. рег kw.-hour, Ше cor- 
responding figures in this country for 1926 being 6,618 
million kw.-hours and 2-43 lb. per per kw.-hour. In 
1922, the coal consumption figure in the United States 
was 2-5 ]b. per kw.-hour for 43,500 million kw.-hours 
generated, but during the intervening period of great 
expansion and economy, the ratio of operation and 
maintenance expenses to gross revenue had fallen only 
from 44-8 to 43 per cent., а result which did not show 
that а system of super-power supply had any great 
advantages. High thermal efficiency and low coal 
consumption could be obtained by anyone at a price, 
but the only thing that mattered was what the con- 
sumer paid for a reliable and efficient supply. 

The main features of the Act were the inter-connec- 
tion of practically &ll the undertakings in the country, 
the eventual supersession of most of the existing 
stations, and the concentration of the base load in 
a few of the largest stations. Тһе present favourable 
position of the latter would, therefore, be still further 
improved at the expense of the smaller undertakings. 
The method of ascertaining the average kilowatts of 
maximum demand also favoured the base load 
stations, but re-acted unfavourably in other cases, as 
the higher the load factor the higher would be the 
average maximum demand which would have to be 
paid for. The fear that the insertion of a definite 
amount for rate relief in the fifth schedule would be 
interpreted as being an obligatory and not & permissive 
contribution, had been justified, and а penalty of 14 per 
cent. had, therefore, been imposed on cheap electricity. 

In carrying out the schemes, it was to be hoped that 
the Central Electricity Board would not rely too 
much on the grid for the transference of load, 
as American experience had shown that many operat- 
ing complications arose if this were done. He was 
quite certain, however, that the Board realised, as 
much as supply authorities, that henceforth tbey 
were partners, and must work together if the multi- 
tudinous problems which confronted them were to be 


solved. 
ADMINISTRATION POLICY. 


At the conclusion of the presidential address, a 
paper on Administration of Electricity Supply 
Undertakings " by Colonel A. Sinclair and Mr. J. У. 
Burr was read. The authors suggested that the 
administration of municipal electrical undertakings 
would be greatly improved if they were treated 
exactly like business concerns. Ап electricity com- 
mittee should be small, its members should be selected 
solely for their technical or business ability, and it 
should have the same executive powers as а Board 
of Directors. Тһе selection of the staff of the under- 
taking should, as far as possible, be left to the manager, 
as should the financial management, in so far as it 
affected the policy of the undertaking. It should be 
the aim of all local authorities to accumulate a reserve 
fund up to one-tenth of their aggregate capital expendi- 
ture. Legislation should be introduced permitting 
part of the surplus revenue to be used for providing 
working capital. Тһе present method of assessing 
undertakings required unification and amendment. 
Owners of both selected and non-selected stations 
should co-operate with the Central Electricity Board 
in every possible way on the generation side, while a 
progressive distribution policy should also be adopted. 
Non-selected stations should not be shut down, until 
the reliability of the supply from the grid was 
ensured. In the afternoon, a tour was made of 
various places of interest in the city and the neigh- 
bourhood, while, in the evening, а reception was given 
by the Mayor of Bath. 

URBAN DISTRIBUTION. 


On Wednesday, June 13, а paper on “Тһе Dis- 
tribution of Electricity in Cities and Towns” was 
read by Mr. L. Romero, who said that the twin watch- 
words of designers of distribution systems should be 
simplification and standardisation. Standardisation 
should be applied as far as possible to the general lay- 
out, sizes and types of cable, sizes of transformers and 
sub-stations, and arrangement of switchgear. Safety 
must be the primary consideration, followed by con- 
tinuity of supply. To fulfil the latter condition, it was 
necessary that the distribution system should be so 
arranged that the supply could be maintained while 
repair and other work was being carried out. 

The best cable to use for distribution, from the 
points of view of first and maintenance costs and 
reliability, was the multi-core, paper-insulated, lead- 
covered and armoured pattern, while plain lead-covered 
cables, drawn into ducts, were preferable for feeders. 
Ducts, however, provided a means for the conveyance 
of leaking gas, and they should therefore be effectively 
ventilated. Two sizes of distributor should be stan- 


dardised (0-25 sq. in. and 0-125 ва. in.), the smaller 
This would 


only being used for culs-de-sac, «с. 


of rural disribution was finance. 
thing to be said, however, for offering a supply at 
such rates that it could be used for all purposes, 
especially as it had been found that the existence of 
a supply led directly to an increase in the population. 
Since the revenue would be small at the outset, capital 
costs must be kept down. 
was therefore essential. the design of which must 
combine simplicity and soundness of construction. 
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enable low- tension feeders to be dispensed with, 
except in the largest cities, and the increase in demand 
to be dealt with by erecting more sub-stations. Іп 


residential districts, the difficulty of finding sites for 


sub-stations might make it advisable to introduce an 
intermediate distribution pressure, say, 3,000 volts, 
80 that transformers could be placed under the streets. 
This system was rather more complicated, but was 
cheap and permitted better pressure regulation. 

Dealing with the effect on distribution methods of 
standardising pressures and frequencies, the author 
mentioned that, in Salford, there were three low-tension 
pressures, 200 volts, 220 volts, and 240 volts, none of 
which was standard. It had been decided to change 
all these to the standard pressure. In the case of thc 
240-volt three-phase system, this was being done by 
making use of the transformer tappings, while the 
rotaries supplying the 220-volt direct-current system 
had sufficient voltage range to enable them to supply 
at the higher pressure. The latter conversion was 
made in two stages of 10 volts at six-monthly intervals, 
the cost of the necessary devices on private premises 
being borne by the consumer. The change from 220 
volts and 240 volts to 230 volts could, it seemed, be- 
made at a very small cost, and, in the former case, with 
an increased efficiency. This also applied to the 200 
volt and 210-volt systems. The change from 250 volts 
was not so attractive, and its cost might well be partially 
met out of national funds. Standardisation of fre- 
quency was desirable, but not so important as stan- 
dardisation of voltage. The larger part of the cost of 
the change from non-standard frequencies should be 
met by the undertakings concerned. 

In Salford, direct-current supply was also being 
changed over to alternaring current, to avoid the 
installation of more converting plant and direct-current- 
feeders, and gradually to eliminate direct-current dis- 
tribution. In residential districts, the existing three- 
wire networks were being changed over to the single- 
phase three-wire system, large direct-current power 
consumers were being provided with their own sub- 
stations, and every effort was being made to prevent 
the installation ‘of additional direct-current motors. 
This was being effected by duplicating the existing 
direct-current network in the central and indus. 
trial areas by three-phase, four-wire distribution, and 
gradually changing consumers over from one to the 
other. The whole of the cost had been met out of 
revenue. 

Finally, it was suggested that a unit ten times the 
Board of Trade unit might be used, as this would enable 


small alterations in price to be made without using 
fractions of apenny. 


RvRAL DISTRIBUTION, 
This communication was followed by a paper on 
“Тһе Distribution of Electricity in Rural Districts," 
by Mr. H. F. G. Woods, who emphasised the fact that 


there existed & potential demand for electricity in 
these areas, that was capable of development into 


business of a directly remunerative character. Іп this 


connection, unification of control was desirable over 
extensive districts. 


The fundamental problem underlying any scheme 
There was every- 


The use of overhead lines 


Sectionalising stations on the extra-high-tension main 
lines should be located at places where distributing 
centres could be suitably formed, and costs should ђе 
substantially reduced by the use of double-ratio 
transformers, whereby a supply at low tension could 
be given in the immediate neighbourhood, and, at an 
intermediate pressure, to more distant arcas. "The 
primary distribution pressure should not exceed 3,300 
volts, as the lines could then be tapped inexpensively 
to supply individual consumers, while the transformers 
protected the primary system from faults on the 
secondary lines. Тһе lower-voltage lines were also 
less affected by birds and falling branches. Details 
were given of a 150 kv-a. sub-station built on these 
lines at a cost of 7631. Little was to be gained by the 
use of outdoor transformers under висћ conditions as, 
though building expenses were lowered, there жеге 
eompensating costs in other directions. 

The employment of high-tension feeders was essential, 
aince the demand from small houses might easily be 
6 kw. and, owing to the consumers being scattered, 
it was difficult to limit the pressure variation when 
low-tension feeders were used. Often house-to-house 
transformers were the only methods of giving а satis- 
factory service. With regard to low-pressure distri- 
bution, it was wise never to erect conductors of less 
than 0:07 sq. in. copper. This enabled а balanced 


distributed load of 70 kv.-a. to be supplied over an 
effective radius of 800 yards. It was sometimes an 
advantage, economically, to commence the supply on 
a single phase three-wire, or an open V three-phase 
system, two-phase lines and в neutral only being 
erected to begin with, while later on a third wire 
could be added, thus enabling a full three-phase, four- 
wire system to be used. 

The mains should always be run along the road, 
even if this meant the use of cables, since to do other- 
wise always gave rise to complications. Some day 
the joint use of poles by supply authorities and the 
Post Office would be common practice, but until that 
day arrived much money would be wasted which could 
have been saved by co-operation. In village streets, а 
straight vertical disposition of the conductors was 
neater, but the horizontal cross-arm type of con- 
struction, being cheaper, was to be preferred in the 
open country. High line construction was less con- 
spicuous 
therefore be a clearance of at least 20 ft. in village 
streets. This clearance might be reduced in the open 
country with economic advantage. Apart from its 
comparative cheapness, wood as a pole material had 
no advantages over reinforced concrete or steel, and 
since the latter materials could be accurately and neatly 
constructed to harmonise with the surroundings, it 
was unfortunate that economic necessity prevented 
their use. In cases where capital charges were а 
determining feature. there was no justification for the 
use of any other material. The cost of armoured cable 
laid direct in the ground was, roughly, three times 
that of an equivalent line erected on wooden poles. 

In the afternoon, a garden party was given by 
Alderman Sir Harry Hatt, J.P., chairman of the 
Bath Electricity Committee, while in the evening 
a concert took place in the Institution Gardens. 

On Thursday, а paper оп “ Domestic Electrifi- 
cation" by Messrs. J. L. Carr aud J. D. Peattie 
was read, in which the authors discussed, at great 
length, the design of the wiring systems, cookers, 
heatera and other apparatus now in general use for 
domestic purposes, with a view to indicating weak- 
nesses commonly found therein. It was essential, 
in their opinion, that every effort should be made 
to keep improvements in apparatus and methods 
ahead of developments, and various ways were 
indicated in which it was suggested that this could be 
done. The loads likely to be obtained with all-in” 
consumers were discussed, and it was stated that, 
by encouraging the usc of radiators at low rates, 
undertakings were developing a load which was 
seasonal and had little diversity. On the other 
hand, the cooking load was of considerable assistance 
in improving the load factor of в station supplying 
a mixed industrial load. The authors strongly 
recommended the adoption of standard specifications 
and regulations for the apparatus, both for technical 
and commercial reasons, as well as the constitution 
of some central body to certify the capability of 
the equipment to pass prescribed tests. A main- 
tenance service was ап essential factor in the develop- 
ment of the domestic load. 


A paper on “ Selling More Electricity for Domestic 
Purposes," was subsequently read by Lieut.-Colonel 
W. A. Vignoles, who pointed out that, in future, most 
of the undertakings would cease to be troubled with 
generation, and as the supply they would obtain 
from the Central Electricity Board would be paid 
for on & two-part tariff, they would have to decide 
how they would sell to the consumer, and, if they 
sold on а flat rate, how they would distribute the 
amount which they had paid per kilowatt over their 
own costs. The price charged to the consumer should 
bear some relation to the cost, and the only way 
to effect this was by the use of & two-part tariff, 
which could now be made compulsory. The kilowatts 
purchased for the peak load should also be used for 
providing hot water at night, and cooking, heating 
or refrigeration in the daytime. Тһе object should, 
in fact, be to encourage the growth of the long-hour 
load and the sale of the maximum number of units 
to the consumer. 


Considerable development had taken place in these 
directions, and in March, 1927, 55,000 cookers and 
237.000 fires were connected to the mains of 248 
undertakings. This was a 57 per cent. increase in 
cookers and & 32 per cent. increase in fires over the 
previous year. Only 6 per cent. of the consumers were 
using cookers, however, or perhapa 1-2 per cent. of the 
houses in the area, so that not more than the fringe 
of domestic electrification had been touched. Water 
heating was becoming increasingly popular. 

To secure satisfactory progress along these lines, 
proper sales organisation and propaganda were essential, 
and the author stated that the Electrical Development 
Association was aiming at an annual revenue of 
100,000L, a sum which would enable really great 
national work to be done. 

The annual dinner was held in the evening. 
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LETTERS TO THE EDITOR. 


— сені 


THE CHOICE OF FUELS. 


To THE EDITOR OF ENGINEERING. 


$тв,—1 һауе read with great interest your excellent 
editorial in the issue of June 1, entitled “Тһе Choice 
of Fuels," dealing with my paper Liquid Fuel from 
Coal" before the Diesel Engine Users’ Association, 
and as I think that you have done me some slight 
injustice—of course, quite unconseiously perhaps 
you willallow me to reply at some little length, especially 
since the whole subject of fuel and fuel technology is 
an extremely complicated one. 

In the first place, you refer to the statement made in 
the discussion by Mr. J. Wulstan Twinberrow, the 
well-known civil engineer, who was closely associated 
He comments 
adversely on the attitude of the Government in the 
matter, in à manner hardly surprising under the circum- 
stances, and you state that I have ''selected this 
speaker's observations for reference without dis- 
approval" I would point out that I have not 
selected " Mr. Twinberrow's observations. Тһе dis- 
cussion on my paper was taken part in by 21 different 
contributors, and if you will go through my reply you 
will find that I have specifically dealt with every single 
one of these gentlemen. There has been no question of 
selecting one speaker at all. 

Secondly, you state that I have “ misrepresented the 
facts when I state that the Fuel Research Board had 
selected its own plant for trial at the Richmond Саз 
Works. I have not made any such statement what- 
ever, and I cannot very well fail to be aware of the 
facts that have been published broadcast in the Press 
of the world that Sir David Milne Watson, the governor 
of the Gas Light and Coke Company, was asked by the 
Department of Scientific and Industrial Research to 
state which low-temperature carbonisation process he 
considered to be the best from the point of view of the 
interests of the town's gas industry. Тһе gist of the 
matter was, of course—at any rate, as represented by 
over one hundred newspaper cuttings on the subject 
that I have in my possession—that the best process was 
reported to be the latest one of the Fuel Research 
Board, that is, the E" retort, an ordinary vertical 
town's gas retort with mechanically continuous opera- 
tion but made of cast-iron and heated at low tempera- 
tures instead of high temperatures. The only state- 
ment that I have made in the whole of my paper in 
connection with the Fuel Research Board is to include 
the Е” retort in the list of 75 more important processes 
in the world, but for lack of space it was only possible 
for me to describe 30 of these processes, and in this 
connection the Diesel Engine Users’ Association have 
been extremely generous to me with regard to space 
and expense of printing. 

In the discussion, however, the following statement 
was made by Mr. J. H. Narbeth :—'' This board (1.6., 
the Fuel Research Board) has been searching for the 
best plants for carrying out low-temperature carboni- 
sation work, and after many experimental trials selected 
the most promising type. With the help of the South 
London Gas Company an establishment has now been 
set up at Richmond to test the selected process in 
commercial fashion.” 

This statement is, of course, not correct, since 
apparently the process—as you state yourself—was 
selected by Sir David Milne Watson. In my reply to 
Mr. Narbeth I stated :—'' Possibly, as he states, the 
Fuel Research Board have been searching for the 
best low-temperature carbonisation process, but the 
one they have ‘selected’ after many experimental 
trials is their own.” 

You will notice, therefore, that I have most carefully 
refrained from commenting, adversely or otherwise, on 
Mr. Narbeth's statement, and I deliberately put the 
word ''selected " in inverted commas because I am 
aware that the real facts are common knowledge in the 
world of fuel technology. It seems to me, therefore, 
that your rebuke should fall upon the head of Mr. 
Narbeth, and not upon mine. 

You then go on to state in your editorial: Hardly 
less misleading is the observation that the Fuel Research 
Board might be better employed in lending technical 
aid to inventors than in spending money on processes 
of its own." Anyone reading your editorial would 
imagine that I had made this statement, which is not 
the case. It is contained in the contribution to the 
discussion of Mr. J. Wulstan Twinberrow, and I have 
not made any comments upon it at all, although 
sorely tempted to do so. 

When I was invited by the Diesel Engine Users’ 
Association to give а paper on the subject of liquid 
fuel from coal, Г decided that the most important 
matter that could be dealt with was to contradict the 
general statements on low-temperature carbonisation, 
by all kinds of people to the effect that there are only а 
few processes of importance in the world, and that 


Tables. 


the subject is relatively new, dating, for example, f 

the time of Thomas Parker. As slated in my 1 
there are over 400 processes and Ше subject has engaged 
the active attention of inventors for at any rate the last 
century and а quarter. | 
discovery of petroleum in 1859, more than 300 works 
were in operation throughout the world under low. 
temperature conditions for the production of liquid 


fuel from solid fuel, especially bituminous coal, cannel 
and torbanite. ' 


Also, before the commercial 


Yours, 


Davip BROWNLIE. 
46, Grange-road, Ealing, London, W.5. 
June 2, 1928. 


[The essential point of our remarks in connection with 


the Richmond plant was that the action of the Fuel 
Research Board had been misrepresented. We do 
not doubt that Mr. Brownlie knew the plant to have 
been selected by the Gas Light and Coke Company a« 
a result of independent observations. Тһе quotations 
he gives from Mr. Narbeth's remarks and his own reply 
to that gentleman certainly bear the literal interpre. 
tation he gives them, but if Mr. Brownlie desired to 
correct an incorrect statement and make it clear that 
the Fuel Research Board did not select Ив own plant, 
it would appear that he might have adopted a more 
direct way of doing so. 
Wulstan Twinberrow's remarks, 
Research Board spending money on processes of its 
own, appear in a paragraph which deals in its earlier 
part with others of that speaker's remarks, and are in- 
tended as a continuation of our criticism of the point 
of view that gentleman adopted. If the words are 
generally read as referring to Mr. Brownlie we certainly 
owe him an apology. с 
Mr. Twinberrow's remarks for approval, particularly 
mentioning the Severn barrage and afforestation in a 
way that, by implication, covered the Fuel Research 
Board or a further Government Department. If Mr. 
Brownlie did not approve of this speaker's remarks in 
this connection, why did he not say so? The effect of 
& reading of the discussion is that Mr. Brownlie sup- 
ported him.—Ep. E.] 


Our quotations from Mr. 
about the Fuel 


Mr. Brownlie certainly selected 


CHARING CROSS BRIDGE. 
To THE Ергтов or ENGINEERING. 
SIR,—Amongst the features receiving consideration 


in connection with the proposed Charing Cross Bridge, 
I have not noticed any reference to the acoustic pro- 
perties of a double-deck bridge, and wish to suggest 
that they should be given due attention. Тһе noise 
caused by trains moving in the space covered by the 
upper bridge would be considerable, and would affect 
not only persons in the trains, but also the convenience 
and safety of those using the roadway above. Коізев 
are an important feature of life in and around our cities, 
and their tendency to increase calls for careful thought. 


While it might be possible to harmonise, to some 


extent, the lines of а double-deck bridge, it is probably 
impossible to provide against objectionable sounds 


caused by running trains on the lower deck of such a 
structure. 


Yours faithfully, 
А. LINDSAY FORSTER. 
12, Athole-gardens, Glasgow, W. 
June 12, 1928. 


THE BRITISH CORPORATION RULES AND TABLES.— 
We have received from the British Corporation Register 
of Shipping and Aircraft, 14, Blythswood-square. 
Glasgow, a copy of the 1928 issue of their Rules and 
We note, amongst other changes in the 
body of the work, that the Rules have been made 


easier to follow by means of judicious paragraphing. 
subheading, and a greatly improved index. 
speaking there has been no departure 


Generally 
from the main 
standards of construction or scantlings, but the accumu 
lated experience resulting from ten years' use of the 
Rules of 1917, has been embodied in the present work. 
For instance, new diagrams have made the framing 


formulæ easier to use, and the varied modifications 1M 


shell thicknesses have been rendered comparatively 
simple by their revised expression. The passing of the 
sailing ship is shown by the omission from the book 
of the old rules and tables for the masts and rigging 0! 
sailing vessels. Their place has been taken by а section 
dealing with derricks and posts to be used for handling 
cargo. А new section furnishes details regarding Е 
requirements for ice strengthening at the fore ет’. 
Although the rules for internal-combustion engine* 
have been adjusted to keep pace with modern develop. 
ments, the Corporation consider, with good reason, that 
development in this type of propelling machinery bas 
not yet been settled on definite lines; they, ines 
still deseribe their rules as “ provisional." Тһе T"? 
for electrical installations have also been amended. 2 
order to bring them into line with modern prae^ 
The alterations chiefly concern the use of higher voltage: 
and the safeguards necessitated by them. The ү 
of Rules and Tables is bound in the usual red.cio 

cOvers, and is priced at 158. net. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.— Buyers of Cleveland pig 
iron are still very disinclined to place orders, and business 
is almost confined to small transactions to cover early 
needs, However, with stocks extremely low and likely to 
be further reduced by requirements of ironmasters own 
consuming plant and by delivering demands against 
running contracts, the fixed prices that have ruled for 
some time past are well maintained. Consumers in 

"Scotland have still considerable quantities of Tees-side 
iron to accept in fulfilment of fairly heavy business 
put through some time ago. Shipments of this will not 
be completed until September, but customers beyond the 
Tweed are not keen to take up iron ав it becomes due, and 
are now purchasing parcels of comparatively cheaper 
Midland iron. Inquiries from overseas аге few and small, 
but some expansion of export demand is looked for. 
No. 1 Cleveland is 68s. 6d. ; No. 3 g. m. b., 66s. ; No. 4 
foundry, 65s. ; and No. 4 forge, 64s. 6d. 

Hematite.—Businoss іп East Coast hematite iron is 
just а little better, sales both to home and Continental 
customers showing slight improvement, but the volume 
of trade passing falls а good deal short of absorbing the 
restricted make, and steady addition continues to the 
already rather heavy stocks. Prices are not definitely 
fixed, and contracts are understood to have been arranged 
on very unremunerative terms. Nominally, market rates 
are based on 695. for mixed numbers. 

Foreign Ore.— Little news is ascertainable concerning 
imported ore. Sellers acknowledge that demand is not 
yet expanding, but, with probability of scarcity of supply 
later in the year, they are not disposed todepart from their 
firm attitude. Best rubio remains at 22s. 6d. c.i.f. Tees. 


Blast- Furnace Cole. Durham blast-furnace coke is 
taken up only moderately for local use, but substantial 
sales for despatch to foreign destinations has rather 
strengthened, though not quotably advanced, prices. 
Good medium qualities are 178. ба. to 178. 9d., delivered 


here. 

Manufactured Iron and Steel.—Orders for finished iron 
and steel are difficult to secure. Big work is stated to be 
pending that may provide a certain amount of employ- 
ment for plant in this area, but some little time is likely 
to elapse before the schemes mature, and meanwhile 
manufacturers are needing contracts. Quotations аге 
steady. Common iron bars аге 10/. 5s. ; best bars, 101. 108. ; 
double best bars, 104. 15s. ; treble best bars, III.; iron 
rivets, III. 5s.; packing (parallel), 7/. 108.; packing 
(tapered), 107. ; steel billets (soft), 62. 15s. ; steel billets 


* 


of industrial renewals is attracting considerable attention. 
Annual contracts are reported to have been fixed at 
an increase of only а Гембрепсе on the old basis, though 
associated collieries are holding out for rises varying 
from 18. 64. per ton in the case of six months’ contracta 
to 98. per ton for twelve months' deliveries. 
contracts have been settled at а reduction of 14, per ton 
from the former level. 
at unchanged rates. 
may shortly be considered with & view to possible 
revision. 
of slacks at pit-heads. 
hand-picked, 27». 64. to 298. ба.; 
bright house, 208. 6d. to 21s. 6d.; best house coal, 


screened house nuts. 153. 64. to 165. ; Yorkshire hards, 


slacks, 85. 64. to Өз. 6а. ; 
smalls, 38. to 48. 6d. 


forth much fresh business to the Scottish steel maker, 
апа conditions remain very much as they were. 
be safely said that no class of consumer is sending in speci- 
fications anything like equivalent to what might be, or 
is, expected from his particular trade. 
however, the business requiring the steel material is 
non-existent at present. 
and only in one or two establishments does the current 
output approach reasonable dimensions. 
ing industry is no better, and consequently there 1s little 
business from that source. 
position has not altered. The heavier gauges are moving 
very slowly, while galvanised sorts. although in fair de- 
mand, are not going out in anything like the tonnage 
equivalent to the supply, 
prominent at the present time. 
of late, and are as follow :—Boiler plates, 101. 108. per 


ton; ship pae 81, 78. ба. per ton ; sections, 71, 178. ва. 


per ton ; 
galvanised corrugated sheets, 24 b.g., 131. бв. per ton, all 


delivered Glasgow stations. 


ENGINEERING. 


Gas-coal 


Coke is & moderate market 
Values of blast-furnace qualities 


Big inroads have been made into reserves 


Quotations: Best branch 
Derbyshire best 


198. to 208. 6d. ; screened house coal, 16s. to 17s. 6d. ; 


158. to 165.; Derbyshire hards, 158. to 168.; rough 
nutty slacks, 6s. to 78.; 


NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 
Scottish Steel T'rade.—The past weck has failed to bring 


It can 


In most cases, 


The demand all round is poor, 
The shipbuild- 


In the black-sheet trade, the 


Foreign buyers are not very 
Prices have varied little 


lack sheets, j-in. 81. 128. 64. per ton; and 


Malleable Iron Trade.—In the West of Scotland 


malleable-iron trade no improvement of any kind has 
taken place, and the different works are as quiet as ever. 
Orders continue to be very scarce, and anything on offer 
is keenly sought after. 
bar iron, but for re-rolled steel bars also. 
for the latter has not appreciably increased since the price 
arrangement was dropped. but on the other hand, there 


This is not only the case for 
The outlet 


The following 


ENGINEERS.—Summer meeting. Blackpool. 
June 18 to Wednesday, June 20. Monday, June 18, 
5.30 p.m., Imperial Hydro Hotel, Blackpool. 
Meeting. Tuesday, June 19, 10 a.m. 
Efficiency and Economy," by Mr. Т. В. Wollaston. 
At 7.30 ри Banquet, Imperial Hydro Hotel. 
nesday, Ju 
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NOTICES ОЕ MEETINGS. 


VENTILATING 
Monday, 


INSTITUTION оғ HEATING Амр 


Council 
* Boiler House 


Wed- 
ne 20, Excursions and Visits. 
RovAL METEOROLOGICAL SOCIETY. — Wednesday, June 


20, 5 p.m., 49, Cromwell.road, South Kensington, 


S. W. 7. 
the British Isles, December, 1926, and November. 1927, 
by Mr. J. E. Clark, Mr. I. D. Margary, Mr. R. Marshall, 
and Mr. C. J. P. Cave. 
Temperature Changes and Wind Structure in the Upper 
Atmosphere, 
Formule for Computing Relative Humidity," by Мг, 
R. M. Poulter. 


Report on the Phenological Observations in 


“Оп the Relation between 


by Mr. C. К. M. Douglas. “Simple 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 
T'he Coal Trade.—Conditions in the Welsh steam-coal 


trade remain unsatisfactory. Demand continues insuffic- 
ient to absorb available supplies, despitecurtailed outputs 
due to intermittent working by the collieries in conse- 
quence of lack of trade. 
mainly for the best descriptions of both large and small 
coal, with the result that collieries producing these classes 
are well placed and able to command 3d. to 6d. per ton 
above the а 


from 194, 
178. 9d., and best bunker smalls from 128. 6d. to 128. да. 


Duffs are also scarce and strong on tho basis of 113. to 
lls. да. for unwashed and 118. 6d. to 128. да. for washed 
sorts. 
salesmen find it impossible to avoid temporary stoppagos 
at the pits. Тһе cheaper descriptions of small are, how- 
ever, difficult and tight, on account of the output being 
curtailed by intermittent working at the collieries. 
coals for the same reason are patchy. 
show no alteration as sellers adhere to the minima 
schedule. 
has made a further appeal to colliery owners to join the 
scheme and bring it into full operation in July with the 
levy on output, penalties for selling below the minimum 
price, and compensation for loss of output caused by lack 
of trade. 
464,318 tons, which represents the highest figures since 
the beginning of May. Тһе improvement was due to а 
better arrival of shipping, especially big boats, to load, for 
South America and. 1 


What business is transacted 18 


d minima. Best Admiralty large rules 
. to 104, 9d., black veins from 17s. ва. to 


The lower classes of large аге neglected, and 


Sized 
Prices generally 


The South Wales Coal Marketing Association 


Shipments of coal in the past week totalled 


taly. Clearances to the Argentino 


has been little change made in quotations. 
are the current market quotations :—'' Crown bars, 
101. 58. рег ton for home delivery, and 91. 158. per ton 
for export; re-rolled steel bars, 71. 155. per ton for home 
delivery, and 7/. per ton for export. 

Scottish Pig- Iron Trade. No change has taken place 
in the Scottish pig-iron trade during the week, and producers 
are not busy. The demand, both from home consumers 
and foreign buyers, is of a very limited nature, but, through- 
out it all, prices keep firm. The current market quota- 
tions are as follows :—Hematite, 748. per ton, delivered 


(medium), 71. 24. 6d.; steel billets (hard), 71. 128. ба. ; 
steel rivets, III.; steel ship plates, 84 78. 6d.; steel 
angles, 7. 178. 6d. ; steel joists, 71. 174. 6d. ; heavy sec- 
tions of steel rails. 8/. 10а. ; black sheets (No. 24 gauge), 
107. ; and galvanised corrugated sheets (No. 24 gauge), 


134. 5s. to 13. 108. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


were raised from 29,000 tons to 52,000 tons. to Brazil 
from 17,000 tons to 32,000 tons, to Canada from 3,400 
tons to 15,000 tons, to France from 99.900 tons to 100,200 
tons, to Italy from 48,000 tons to 97,000 tons. and to 
Portugal from 12,000 tons to 18,000 tons. At Cardiff 
exports were raised from 221,000 tons to 282,000 tons, at 
Newport from 65,000 tons to 85,000 tons, at Swansea from 
46,000 tons to 65,000 tons, and at Port Talbot from 19,000 
tons to 25,000 tons, but at Llanelly reduced from 9,000 
tons to 6,000 tons. 


at the steel works; foundry iron, No. 1, 75s. to 768. рег 


Iron and Steel.—While the position does not lack 
encouraging features the general state of the iron, 
steel, and related industries locally is far from satis- 
factory. Less foreign material is going into consumption 
in the semi-finished branches, but, on the other hand, 
the gross demand on rolling mills, forges and foundries 
ін insufficient to support а normal volume of supply, 
with the result that stecl-making furnaces are not 
making the headway that is desired. Prospects are 
stated to be moderately good. Тһе repeated postpone- 
ment of real revival is, however, proving а source of 
severe trial to numerous large establishments, where 
the meeting of burdensome overhead costs out of 
revenue represents an exceedingly difficult task. Тһе 
more hopeful outlook in pig iron would find warmer 
support if there was solid indication of а forward buying 
movement; but here, as in bar iron, strip, wire, and 
steel-making alloys, there is & widespread disposition 
for users to be content with sufficient quantities to 
cover immediate needs and let the future take care 
of itself. Some of the biggest users of metal scrap are 
pres tically feeding their furnaces from current deliveries, 
iaving wiped out the major portion of their stocks. 
Ап emergency call might find them in difficulties. 
Current quotations are as follow: Siemens acid steel 
billets, 107; hard basic steel billets, 71. 28. 6d. to 
7l. 128. 6d.; soft basic billets, 61. 53. to 61. 74. 6d. ; 


Derbyshire foundry iron, 63». ; Derbyshire forge iron, 
Lincolnshire 


59а. ; Lincolnshire foundry iron, 628. ; І 
basic, 60s. : soft wire rods, 71. 103. ; crown iron bars. 
107. 10». : iron hoops, 1M. 108. Prices of the principal 


Stecl-making alloys are unaltered. After a longer 
set-down than usual, rolling mills have found sufficient 
work to operato this week ; but orders are mostly for 
small quantities, involving the frequent changing of 
rolls and leaving a very small margin of recompense. 
Electrical engineers are reported to have booked further 
substantial contracts. From automobile and chemical 
engineers there is a steady flow of work in connection 
with the supply of fittings, stampings. forgings, and 
special acid-resisting steel. Business on railway account, 
both home and foreign, is disappointing. Patchy 
conditions obtain in tool manufacture, though garden 
implements and mowing machines аге progressive 
lines. 

South Yorkshire Coal Trade.—Restriction of output 
is supporting inland prices and is strengthening the 
market. House- coal deliveries have diminished, but 
officially, quotations are unaltered. The arrangement 


ton, and No. 3, 70s. to 718. per ton, both on trucks at 
maker's yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 


pig-iron from Glasgow Harbour, for the week ending 
Saturday last, June 9, only amounted to 232 tons. Of 
that total, 256 tons went overseas and 76 tons coastwise. 


For the corresponding weck of last year the figures were 
217 tons overseas and 385 tons coastwise, making a total 


shipment of 602 tons. 


NEW MATERIALS IN RAILWAY Work: ERRATUM.— 


The remarks made at the recent Engineering Conference 


on the above subject. attributed to Mr. Gresley in the 
iniddle column of page 700 of our issue of last week, 
were actually uttered by Dr. W. L. Lowe- Brown. We 


much regret the error. 


THE BRITISH ELECTRICAL DEVELOPMENT ASSOCIATION, 


--Ав previously explained in these columns, it has 


been the object of the British Electrical Development 
Association, since its formation nearly eight years ago, 
generally to educate the public in the ever-increasing 
possibilities for the advantageous adaption of electricity 
to domestic purposes. The annual luncheon of the 
Association was held on Thursday, June 7, at the Hotel 
Cecil, when Sir John Gatti, president of the Association, 
was in the chair. In the course of his speech, the 
President drew attention to the fact that it had always 
been the plan of campaign to concentrate all the resources 
and energy of the Association on the development of each 
particular branch of the subject in turn, and that which 
was under consideration at the moment, was refrigeration. 
Under the Pure Food Act, he said, the Government had 
very wisely put a stop to the preservation of perishable 
foods by means of chemicals, and for some years now 
refrigeration had enabled this country to draw on the 
reserves of the world for its food supplies. Тһе immediate 
problem before the Association, however, was not only to 
ensure the purity of food in the hands of the wholesaler 
and the retailer, but also when it had passed beyond them 
to the consumer. "The electrical refrigerator, ће remarked, 
disposed of the common objections to preserving food in & 
humid atmosphere, it was easy of installation, simple in 
working, and very efficient. In conclusion, he expressed 
the hope that electricity suppliers would see that the 
running costa of an electric refrigerator would not exceed 


that of an ordinary ice-box. 


Iron and Steel. — Exports of iron and steel goods in the 


past week totalled 11,409 tons compared with 13,184 
tons in the previous week. 
terneplates declined from 8,179 tons to 06,102 tons, and 
other iron and steel goods from 4,726 tons to 1,358 tons, 
but those of blackplates and blacksheets were raised from 
153 tons to 445 tons, and galvanised sheets from 127 tons 
to 3,505 tons. 


Shipments of tinplates and 


TENDERS.—We have received from the Department of 


Overseas Trade, 35, Old Queen-street, London, S.W.1. 


articulars of tenders invited by various bodies in the 
ritish possessions and in foreign countries. Further 


details and information relating to these may be obtained 
on application to the Department at the above address, 
the reference number given below being quoted in each 
case.—The South African Railways and Harbours are 
inviting tenders for the supply and delivery, at East 
London, of 10 electrically-driven overhead travelling 
cranes, varying from 2 to 25 tons capacity. Tenders 
to reach Johannesburg by July 29. 
is essential. 
Railways Commissioners are inviting tenders, to reach 
Melbourne by July 4, for the supply and delivery of one 
universal cutting machine suitable for cutting iron and 
steel plates to template by means of oxygen-acetylene or 
oxygen-coal-gas. 
calls for tenders are reported from the Town Council of 
Johannesburg :—1. For the supply and delivery of 


Local representation 
(Ref. No. А.Х. 60347.)— The Victorian 


(Ref. No. A. X. 6344.) — Three separate 


48 water meters. (Ref. No. A.X. 6345.) 2. For the 
supply of one portable petrol-driven air compressor. 
(Ref. No. 6346.) 3. For the supply and delivery of 
300 24-п. hydrants with cast-iron bodies, and 280 sluice 
valves with socket ends. (Ref. No. A. X. 6350.) Local 
representation is essential in each case, and tenders for 
] and 3 must reach Johannesburg by June 23, and for 
2 by June 28.—The Deputy Trade Commissioner in 
East Africa reports that a recent caller informed him 
that he had obtained a graphite concession in the 
Machakos district, which he proposes to work, and he is 
desirous of obtaining literature and quotations for a 
small refining plant for this material. (Ref. No. A.X. 
6352.) — The City Council of Auckland invite tenders for 
the supply and delivery of 1,000 ft. 8-іп. and 2,000 ft. 4-in. 
cast-iron spigot and socket pipes. Test pressure, 600-ft. 
head. Alternative prices are invited for 12,000 ft. 8-in. 
and 24,000 ft. 4-in. steel pipes. Tenders to reach Auck- 


land by June 14. (Ref. No. 6348.) 
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SEAPLANE FLIGHT AROUND AFRICA. 


AFTER an extra flight of approximately 2,000 miles, 
during which he visited the principal ports of the 
British Isles, Sir Alan Cobham finally returned to 
Rochester on Monday, June ll, thus bringing his 
round-Africa survey flight to a successful conclusion. 
Sir Alan and Lady Cobham, Captain H. V. Warrall, 
the reserve pilot, two mechanics and а cinemato- 
grapher, left England in a Short Rolls-Royce flying 
boat on November 17 last year, the flight thus occu- 
pying nearly seven months, butit must be remembered 
that, owing to damage sustained during an exception- 
ally severe storm at Malta, the flight was delayed 
there for many weeks. 

The principal objects of the flight were to define the 
course of a future commercial air route through Africa, 
to gainexperience about the most satisfactory type of 
aircraft for that service, and to return along the west 
coast of Africa, & route hitherto unexplored from the 
air. 

The flight may be considered quite successful in 
every way, as, in addition to conferences held with 
the governments of the principal territories, the final 
survey of the air route between Alexandria and 
Mwanza, Tanganyika, which will form the first section 
of the through service to Cape Town, was made. Тһе 


experimental flights from Khartoum to Mwanza for the 
Colonial Office, arranged by Messrs. Cobham- Blackburn 
Air Lines, Limited, were completed, and an entirely 
new air route was prospected from Cape Town to 
Nigeria up the west coast of Africa. А complete report 
was kept on the behaviour of the machine, engines and 
equipment under tropical conditions, with recommenda- 
tions for the future. Moreover, nearly fifty flying. 
boat harbours and anchorages were charted, and а 
report was made on the potential air traffic through 
Africa, divided into official, commercial and tourist 
passengers, goods, mails and gold. 

The Short Singapore flying-boat used for the 
flight is, we believe, the first all-metal flying-boat to 
be built. The principal dimensions are as follows:— 
Span overall, 93 ft. ; length overall, 64 ft. ; and height 
overall, 24 ft. Тһе weight. empty, is 12,890 ІҺ., and 
the weight, fully loaded, is 20,430 Ib.; the useful load 
is thus 7,540 lb. The petrol and oil capacities are 616 
and 36 gallons, respectively, which give а range of 
1,050 miles at 90 m.p.h. The maximum speed at 
ground level is 121 m.p.h., while the landing speed 
is 57 m.p.h. The engines fitted were two 12.cylinder 
Rolls-Royce Condor" Series 111A engines of the 
high-compression type, with the following particulars : 
bore, 54 in. ; stroke, 7} in. ; normal brake horse-power 
at ground level, 665 ; normal propeller speed with a 


ROTARY CONVERTERS UNDER SHORT-CIRCUr rd TEST. 


1: 0477 reduction gear, 907 r. p. m.; fuel consumption 
at the normal power and speed, 41 gallons per hour; 
and oil consumption, 1-3gallons per hour. The weight 
of the complete engine, without radiator, airscre", 
water, oil or fuel, is 1,364 Ib. 


SCIENTIFIC SUPPLIES FOR CaNADA.— The Department 
of Overseas Trade has received а request from Cansds 
for catalogues and price lists of United Kingdom manu- 
facturers of chemical, physical and elementary жара 
supplies. Further particulars сап be obtain pA 
application to the Department at 35, Old 3 : 
London, S.W.1, quoting reference number В.Х. 448g. 


Сомтвлста.—Меввгв. The General Electric Сеш Pos 
Limited, have closed в contract with the с ent 
Office for 60,000, 50-volt Robertson carbon ШЫР and 
telephone switchboard lamps.— Messrs prs i 
Company, Engineers, Limited, Broadwa fon the 
Westminster, S.W., have received an order nk of 3l 
government of Sarawak for а pressed steel u Secheron 
million gallons capacity.— Messrs. The Baus ia · street. 
Company, Limited, Abbey House, 2. Nieten а 
Westminster, S. W. I, have received an order 10.2 type. 
for а Diesel-electric locomotive of the 2. | engines 
The engine will be equipped with two ye output 
made by Messrs. Sulzer Brothers, having 8 w 
of 1,500-h.p. 
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THE FAILURE OF WROUGHT IRON 


CHAINS. 


IN 1924 the Engineering Research Board of the 
Department of Scientific and Industrial Research, 
at the instance of the Home Office, put in hand a 
research into the causes of failure of wrought iron 
chains, and the merits of annealing as a restorative 
process. А report on the subject, by Dr. H. J. 
Gough and Mr. A. J. Murphy, has just been pub- 
lished (Н.М. Stationery Office. 7s. 64. net). 
It seems probable that the issue of the Shipbuilding 
Regulations circulated last year in draft by the 
Home Office, which refer to this matter among 
others, may have been postponed pending the 
completion of this work. Other regulations to a 
somewhat similar effect are already in force in regard 
to factories and docks, though it does not seem 
clear that they are being strictly observed. Тһе 
subject has therefore an immediate interest to many 
classes of persons. If the information contained in 
this report enables measures of annealing to be 
adopted with confidence, it is eminently desirable 
that the reasons for them should be understood 
as widely as possible. If, on the other hand, as 
seems a possible opinion, the evidence does not go 
far enough to justify such confidence, it would be 
unfortunate if & revision of present practice were 
made which would place the many industries 
concerned in a worse position than they are at 
present." | 

The report contains the demonstration of at least 
one cause of the premature fracture of chains 
which is important in itself, and both in its 
scheme and its exposition the experimental work 
is acute and lucid. Ап abbreviated account of 
it was communicated to the Institution of 
Mechanical Engineers in April last, and was re- 
printed in our columns at the time, so that for the 
present purpose only a short reference to its chief 
heads will be necessary. In some preliminary 
observations it was found that notched-bar test- 
pieces cut from links of chains which had been 
subjected to repeated overstraining and annealed, 
at 650 deg. C., showed considerable brittleness 
from which entire similar chains tested by shock 
were free, though in other respects either this 
annealing or normalising were valuable in removing 
strain-hardening effects. The overstraining was 
done on a static tensile machine at three times the 
working load, which, though the authors regard it 
as being at least as great as any accidental overload 


GLascow: William Love, 221, Argyle-street. John Menzies and 
Company, Limited, West Nile-street. 

INDIA, Calcutta: Thacker, Spink and Company. 

Bombay : Thacker and Company, Limited. 

ITALY : U. Hoepli, Milan. Anonima Libraria Italiana, Torino, 
and any post office. 

JAPAN, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL: Mrs. Taylor, Landing Stages. 

MANCHESTER: John Heywood, Limited, 143, Deansgate. 

Мет ZEALAND: Gordon and Gotch, Limited, Wellington, 
Auckland and Christchurch. 

Nogway, Oslo: Cammermeyer's Boghandel, Carl Johans Gade, 
41 and 43. 

ROTTERDAM: Н.А. Kramer and Son, Limited. 

SOUTH AFRICA: Central News Agency, Limited. Head Оћсе— 
Johannesburg; and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban and various branches апа book. 
stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Capetown. 

TASMANIA : Gordon and Gotch, Limited, Launceston, Hobart. 

UNITED STATES: For subscriptions, New York: John Wiley 
and Sons, 440. Fourth-avenue. For advertisements, 
7. В. Allan, 30, Church-street, New York. 


741 


likely to be found in service, was only three-fourths 
of the statutory minimum breaking load, and looks 
as though the proportionate stress on а damaged link 
might be exceeded readily. Experiments with some- 
what similar results were made with the substitution 
of normalising at 1,000 deg. C. for annealing. 

In further experiments chains which had not been 
annealed were taken from service and also another 
which had been proved and annealed periodically, 
the unannealed chain being brittle until annealed and 
the other not brittle when annealed, showing that 
the combined effect of overstraining and annealing 
had not produced brittleness. By a series of further 
experiments the authors then investigated the 
surface effect of heavy and of repeated light impacts 
on a chain from service, new chain iron bar, and new 
chain links, and in each case were able to demonstrate 
a hard, thin skin, which embrittled the material 
on the surface which on impact led to fracture. 
In their view this is the chief cause of failure in 
practice. This brittleness so produced, whether in 
Service or experimentally, was removed by anneal- 
ing or normalising. 

Among incidental results the progressive deteriora- 
tion of welds through service shocks was established, 
though, of course, no heat treatment can remedy 
this. The conclusions at which the authors arrive 
are that neither low-temperature annealing nor 
normalising produces any deleterious effect when 
applied in succession to static overstraining ; each 
of them, and particularly normalising, effecting 
some improvement, and that each of these processes 
can remove the hard-skin brittleness about equally 


well. Having regard to the fact that any heat 


treatment to be suitable must be inexpensive, 
and must not require extra plant, they recommend 
that the present practice of low-temperature anneal- 
ing should be retained and made obligatory where 
it is not used at present. 

Without endeavouring in this place to discuss 
the considerable detail in this report of 167 pages 
and a number of additional tables, attention may 
be drawn to two or three essential respects in which 
the premises of the report seem to fall short of its 
conclusions. Тһе proposition first to be examined 
was the belief that annealing following on heavy 
overstrain is liable to produce brittleness. In 
the first instance, it was attacked by the notched- 
bar impact test. From each chain so tested test- 
pieces were cut, some before the chain was over- 
strained, and some after each of а considerable 
number of different alternations and repetitions of 
overstraining and annealing. Starting with an 
average value of 43 ft.-lb. for the material as received, 
but normalised, a single overstraining reduced the 
figure to 29 ft.-lb. The addition of one annealing 
reduced it further to 144 ft.-Ib.; three overstrainings 
following the normalising reduced it to 19 #6.-1Ь., 
and the same sequence followed by annealing to 
14 ft.-lb. In another instance the specimens of the 
chain as received took from 41 ft.-lb. to 67 ft.-lb., 
with an average of 50 ; one overstrain reduced these 
figures to from 32 to 49 with an average of 41, the 
same sequence followed by annealing to from 15 to 26 
with an average of 20, so that the average reduction 
ratios of the two series at each stage was almost 
identical. These results conform to the behaviour 
of overstrained mild steel when annealed at 650 deg. 
C., which is brittle and low in notched-bar impact 
figure. They show no correspondence, however, with 
the results obtained from tensile-shock figures in 
tests оп whole chains, and the authors therefore 
invite the inference that low notched.bar figures are 
no necessary indication of brittleness in chains. In 
this they are assuming, by implication, that whereas 
the impact figures on test-pieces require the presence 
of a notch to yield significant and concordant results, 
the shock-impact figures of the entire chains can 
do without it. This assumption seems the more 
questionable because in service conditions chains 
are tumbled and ground ayainst each other and 
other objects, and it is likely that in practice notches 
may be set up from which a crack can be started. 

The demonstration, again, of the hardened brittle 
skin in the specimens examined or produced experi- 
mentally does not seem to establish it as necessarily 
the invariable, or even the principal, agent in the 
failures underinvestigation. А part of the reasoning 
by which this conclusion is reached lies in the 
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assumption that the skin is necessarily so hard as 
to prevent even а tough and fibrous core from 
arresting а crack which may have gained access 
to it. 

This assumption is founded on experiments 
on individual links in which this appears to have 
occurred, but to found a general conclusion on 
them it is necessary to assume that the impact skin 
is not only hard, but as hard as that produced on the 
link artificially for the purpose of the experiment, 
which was made by water-quenching a case-hardened 
link from 870 deg. C., and thus giving it a file- 
hard surface. It is doubtless true that a sufficiently 
hard case may neutralise the value of a fibrous 
core, as the authors have suggested ; but for a hard 
skin to do so necessarily would make the highly 
developed and successful practice of case-hardening 
futile, for it turns essentially on retaining a tough 
core within the hard case. The admission of 
generalising assumptions calls, moreover, for close 
scrutiny in connection with a material so variable 
as wrought iron, and with so relatively small a 
number of independent specimens as has been 
used in this research. First and last, the whole of 
this work seems to have been done on some 13 
chains ; some of them, indeed, long ones and fur- 
nishing а weary succession of specimens or short 
chains for the attention of the investigators, but 
no more than that number of independent samples 
of material. 

This material, moreover, is expressed as being 
all of the highest quality, and even the 13 
samples must therefore represent less than the 
normal extent of variations to be expected of the 
same number taken at random in practice. Yet 
the need for a large number of samples, if general 
conclusions are to be drawn in regard to wrought 
iron—is seen even in the material used in these 
experiments by the unintentional varieties found 
in what purport to be parts of the same chain or 
even of the same link. In one chain, for instance, 
described as having the appearance and pedigree of 
best wrought iron, fibrous and ductile, specimens 
of a new chain as received were normalised at 
950 deg. C. and 1,000 deg. C., and annealed at 
650 deg. С., and the impact figures of four test-pieces 
for each temperature (three in one instance) varied 
respectively from 36 ft.-Ib. to 51 ft.-lb., 42 to 
78, and 23 to 79. Instances could be multiplied 
of similar and still wider discrepancies from even 
the short list of samples included in this report. 1% 
must, indeed, be recognised that the manufacture 
of wrought iron has never yet attained the precision 
of that of steel. 

Such as it is, however, it has its peculiarities 
of manufacture as well as of material. and some 
experimenta even in the paper under notice, dealing 
with the effect of overheating in manufacture, seem to 
have gone astray Бу overlooking them. When bars 
are made at high temperatures they are immediately 
and vigorously forged, and are thus furnished at 
once with a satisfactory structure and the ability 
to face а good welding temperature, which cannot 
be expected when they are merely heated in a 
furnace without mechanical treatment. 

Іп any case. annealing carried out in factories 
not devoted to chain making or otherwise suitably 
equipped for the work is exposed to the risk that the 
exact temperature will not be reached or will be 
exceeded. In recommendations of the Home Office, 
indeed, quoted in this report, a temperature of 
760 deg. C. was recommended, which would certainly 
do what was possible to make the chain brittle. 
Though the temperature used in the work under 
notice is not open to this objection, it may become 80 
after a rise of a few degrees, and it does not need any 
exaggerated folly to be unable to raise а mass of 
chain to an exact temperature in a factory or even 
a furnace not adapted for the work. А more modest 
piece of safety work in relation to chains which by 
the goodwill of the trade might be done with less 
delay than seems desirable before the annealing of 
chains сап be prudently extended is the rating of 
the blocks in which they are carried. In modern 
tvpes of block the practice appears to be to test the 
block тие works to 50 per cent. above the working 
load it is sold to carry. This, of course, means а 
considerablv higher factor of safety, for no works 
would willingly test its products пр to even their 
elastic limit, but at best it is not an exaggerated 
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margin. In the old types of block, on the other 
hand, the practice appears to be to rate and list 
the block at what in the modern type would be the 
test figure, and thus require the next higher size 
to be ordered if the block is to carry no more than 
it ought. This does harm both to the consumer 
and the prudent maker, and it is singular that a 
progressive industry should not be able to overcome 
for itself the small difficulties that this desirable 
modification may present. 


FUEL ECONOMY PROBLEMS. 


Тнк Institution of Electrical Engineers wisely 
follows the practice of inviting papers on subjects, 
which, though strictly speaking they do not come 
within its scope, deal with problems with which 
its members should be more or less closely 
acquainted. Thus, Sir Oliver Lodge’s recent Kelvin 
lecture on Тһе Revolution in Physics,"* even if 
its contents were not likely to assist the average 
electrical engineer in his struggle for bread and 
butter, must have stimulated his mental processes in 
а way which is intellectually desirable. On the other 
hand, the papers read by Messrs. A. H. Law and 
J. P. Chittenden on Higher Steam Pressures and 
their Application to the Steam Turbine f last 
November, and by Mr. Е. Н. Rosencrants on “ Prac- 
tice and Progress in Combustion of Coal as Applied to 
Steam Generation," which concluded the work of the 
present session, both dealt with problems with which 
the electrical engineer, no less than the mechanical 
engineer, is intimately concerned, and upon which 
the mutual interchange of experiences is certainly 
useful. It is, therefore, a pity, as we have ге- 
marked before, that joint meetings could not have 
been arranged to consider these papers and that, 
in the latter case especially, marine engineers were 
not invited to listen and give their views. Know- 
ledge may no longer be a fountain sealed; it 
still nevertheless tends to become sub-divided into 
water-tight compartments more often than is either 
necessary or desirable. 

Mr. Rosencrants, in his paper, made a successful 
attempt to break down these barriers, with the 
result that while he provided electrical engineers 
with much useful data about the progress that is 
being made in the design of new, and the modification 
of old, apparatus for dealing with pulverised fuel, 
they gave him some equally useful information 
regarding their experiences of the employment of this 
system in its various forms. Ав mentioned in a рге- 
vious article, f Mr. Rosencrants began with the state- 
ment that the boiler efficiencies of 87 to 89 per cent. 
now obtainable leave little room for improvement. 
On the other hand, there is ample scope for inventive 
genius in connection with refinements in the design 
of equipment and plant layout, and it is specially 
desirable, as the discussion indicated, that the plant 
now in use should be replaced by something rather 
more reliable and less costly to construct, operate 
and.maintain. It is significant, too, that the 
discussion showed that electrical engineers are no 
longer in doubt as to the róle that pulverised fuel 
can play in the generation of electricity on a large 
scale. When Mr. David Brownlie read а paper on 
“ Pulverised Fuel and Efficient Steam Generation ” 
before the same body some four and a half years аро$ 
there were not wanting those who advocated the 
continued employment of the mechanical stoker 
all under conditions. Inthe meantime, of course, both 
power stations and the boilers they house have be- 
come larger. That, however, is not the only reason 
for the present universal opinion that, when large 
boilers are used, they must be fired with pulverised 
fuel. That change has been brought about by recent 
experience, and has taken place in spite of the fact 
that the increasing use of pulverised fuel has 
reciprocally led to improvements in stoker design. 

Mr. Rosencrants wisely, therefore, mainly devoted 
himself to а discussion of the relative advantages 
and disadvantages of the systems of pulverised fuel 
firing now in use, and of the equipment comprised 
in them. As is well known, there аге two such 
systems, that termed the central or bin-and-feeder 
system, and that conveniently referred to as the 


* Sce page 506 ante. 


f See ENGINEERING, vol. oxxiv, page 610 (1927). 
| See page 323 ante. 


8 See ENGINEERING, vol. cxvi, page 747 (1923). 
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unit or direct-fired system. The principal differ. 
ence between them, which is better indicated Бу 
their new than their old names, is that in the 
first the coal, after pulverisation, is stored in bins 
whence it is fed into the furnaces, while in the second 
the storage mainly takes place in the raw state 
the pulverised product from the mills being supplied 
directly to the furnaces. This division is by йе 
means rigid, since bins may also be interposed 
between the mill and furnace in the direct-tred 
system. Тһе distinction is rather that, in the one 
case, the mill works independently of the steam 
demand, and, in the other, in close dependence on it 

The advantages of the direct-fired system " 
rather tepidly pointed out by Mr. Rosencrants and 
much more emphatically stated by Mr. R. A. Chat. 
tock in the discussion, are the absence of driers, pul- 
verised-fuel transport, feeders and bins, аз well asa 
great saving in first cost and running cost, and in 
labour charges. It therefore seems strange that there 
is but little accumulated experience regardin g the use 
of this system on a large scale, and it would appear 
that the very closeness of the connection between 
the pulveriser and the boiler have introduced 
difficulties in practice, of which Mr. Rosencrants 
made the most, and that these, in the general view, 
more than outweigh its considerable theoretical 
advantages. 

It is possible that each system has its own sphere 
of usefulness, and that the line of demarcation may 
most accurately be drawn, as in the case of the 
mechanical stoker, between the large and the small 
boiler. In the former case, use will be made of the 
bin-and-feeder system, while, in the latter, the 
direct-fired system will be employed. The problem 
is: What is a large and what is a small boiler ’ 
To this question neither Mr. Rosencrants nor the 
speakers in the discussion provided a definite 
answer. Neither is the curve given in the paper of 
much assistance, except that it shows that no boiler 
with an hourly output of more than 300,000 Ib. of 
steam per hour has yet been equipped with the 
direct-fired system, and that the total capacity of 
boilers working on this system in the spring of 1927 
was 24,000,000 Ib. per hour, compared with the 
49,500,000 lb. per hour of the boilers operating on 
the bin-and-feeder system. | 

The fact is that it is too early to be pontifical оп 
the subject. Both the systems as a whole. and 
the various parts of which they are composed. are 
in a state of flux, and, as Captain J. M. Donaldson 
indicated in the discussion, none is perfect. though 
all have their strong points. What is important 
is that not only can high efficiencies be obtained 
by the employment of pulverised fuel, but that 
heavy and sudden increases of load can be easily 
met time after time without a drop in the pressure 
occurring, and that a boiler occupying the same 
space can be rated at three times its former figure 
after the conversion to that system of firing has 
taken place. Put more generally, after a race 
lasting over some years, the boiler house has at 
last caught up with the turbine room, owing to the 
success that has been attained in the use of pul. 
verised fuel. 

That, however, is not the whole story. Electric 
power economics do not begin at the entrance to 
the boiler-house, any more than they cease at the 
exit from the turbine-room. For our present 
purpose, it will be sufficient to say a few words on 
what may be termed the pre-boiler-house problem. 
which was dealt with fully recently, also before 
the Institution of Electrical Engineers, in а pape" 
read by Mr. W. T. Townend. The object of thi 
communication, which was entitled Some Соп: 
siderations of the Economics of Electric Power 
Production," was to point out the advantages of 
combining the production of electrical energy E 
that of coal by-products, and to call on electrical 
engineers to assist the coal industry in that way. 
Mr. Townend proposed to make more use of the 
waste heat from coke ovens and blast furnace? nt 
this purpose, and thus at once to generate Веста 
аба figure which the Weir report estimated coul 
only be reached in coal-fired stations in 1940. 5 
also proposed to employ the surplus coke, та 
available both in these ways and by the gr Да 
use of electric cooking, in slow-combustion Еда 
for heating water, to burn coal-dust residua" 8 
the form of pulverised fuel, in power statten 


JUNE 15, 1928.) 


ENGINEERING. 


МО БР АҒЫЛА АША БИР АЖЫРА ЖА БАҒ АИИ 
5 — " т — +. 


vp 
ТЕ ова 


743 


аб the pit head, and во, on the balance, to 
reduce costs, since the savings on transport would 
more than outweigh the low efficiency resulting 

He would, in 
fact, generally move towards co-ordination rather 
than concentration. In support of his arguments, 
he worked out а scheme for the Central England 
area, ав defined in the Weir report, on these lines, 
generating the primary and secondary basic loads 
of 10,000 kw. and 12,000 kw., respectively, by gas 
engines with an overall thermal efficiency of 26 per 
These engines were to be supplied with waste 
gas and to work at 100 per cent. load factor. Тһе 
mean daily load of 133,000 kw. would still be 
dealt with in steam-turbine stations, operating on 
residual coal and slack dust from the coke ovens, 
the boilers being banked at times of low load 
y This would enable 
electricity to be sent out at 0- 248d. per kilowat-hour, 
compared with the figure of 0-3454. given in the 
Weir report, and lead to a total annual saving of 
485,9001., in addition to which 875,000/. could be 


from the use of cooling towers. 


cent. 


by means of coke-oven gas. 


secured from the sale of by-products. 


The scheme, though interesting, suffers from 
being propounded with the unbalanced enthusiasm 
It was received with plentiful 
streams of cold water, not altogether undeserved, 
for in many points of detail it is open to grave 
Its value lies in the fact that it calls 
attention to what at present stands the risk of 
being overlooked, namely, that raw coal is not the 
only source from which we should attempt to 
obtain our supplies of electricity, and that elec- 
trical generation is only one aspect of the national 
If that is recognised, the paper will 


of the pioneer. 


criticism. 


fuel situation. 
not altogether have failed of its purpose. 


The two difficult problems with which we have 
dealt in this article, obviously call for close con- 
sideration. If proof of that statement is needed, 
it may be pointed out that, though the average 
coal consumption per kilowatt-hour of electricity 
generated in this country is decreasing and is now, 
according to the latest returns, 2-43 lb., in the 
United States it was as low аз 1 · 83 Ib. іп 1927. In 
that country, too, some stations consumed less than 
1 Ib. per kilowatt-hour, compared with 1-33 lb. 
at Barton, which is the best figure we have to 
show. Such figures are not, of course, directly 
comparable, but they do indicate that our task 
18, by one means or another, to bring our average 
To do that, every 
possibility of economy on the long road from the 
pit to the consumer's terminals must be carefully 
examined, not only singly, but in relation to the 


nearer to the optimum result. 


others with which it is inseparably bound up. 


THE INSTITUTION OF GAS 
ENGINEERS. 

THE Institution of Gas Engineers is holding its 
annual meeting at Cardiff this week, under the 
presidency of Mr. Н. D. Madden, M. Inst. C. E., 
M. I. Mech. E., engineer and manager of the Cardiff Gas 
Light and Coke Company. The transactions opened 
on Tuesday, at 9.30 a. m., in the Cory Fall, with a 
welcome by the Lord Mayor of Cardiff and Mr. 
L. G. Williams, chairman of the Cardiff Gas Light 
and Coke Company. Reception of the delegates 
of the kindred associations followed. The H. E. 
Jones London Gold Medal was then presented to 
Mr. Т. Carmichael for his paper, read last vear, оп 
Modern Carbonising Economies as Exemplified at 
the Works of the Portsmouth Gas Company. After 
the presentation, the president delivered his address. 
The meeting adjourned at 11 a.m., to enable members 
to witness the unveiling ceremony, bv H.R.H. the 


Prince of Wales, of the Welsh National War 


Memorial in Cathavs Park. 

The discussion of papers and reporta, and other 
business, was resumed on Tuesday afternoon and 
continued оп Wednesday, morning and afternoon, 
and on Thursday morning. On Thursday after- 
noon a visit was paid to the Grangetown Gas Works 
and other works, while an excursion has been 
arranged for to-dav. 


PRESIDENTIAL ADDRESS, 
Mr. Madden, in his address, reviewed the progress 
of the gas industry on historical lines. 16 was 120 
years ago, he said, that Pall Mall had first been 


lighted by gas, and 116 years had passed since the 
present Gas Light and Coke Company, now the 
largest undertaking of its kind, supplying, in gaseous 
form, more energy than all the electricity undertak- 
ings in Great Britain combined, had received its 
Royal Charter. Referring to the pioneers of the 
industry, he pointed out that Walter Grafton, of 
Glasgow, had first recognised the need for applied 
technical education in their industry. The promo- 
tion of the education scheme had necessitated a 
revision of the rules of the Institution, and the 
recent petition for a Royal Charter, decided upon 
by the Council, had been vindicated by a large 
addition to the ranks of the Institution. 

The industry, at the present time, carbonised 
17,000,000 tons of coal for gas making, with a 
thermal efficiency of nearly 80 per cent., and sup- 
plied gas through nearly 9,000,000 meters to some 
thirty millions of people in this country. He had 
himself witnessed the change from a 90 per cent. 
lighting load to a 90 per cent. heat and power load, 
while the output of gas had more than quadrupled. 
The quantities of energy used in the forms of elec- 
tricity, apart from tramways, and of gaseous fuel, 
were in the ratio 10 : 90, and the increases in output 
of last vear over the previous year, in therms, were 
7,165,801 for electricity and 54,056,470 for gas. 
Canvass inspection ОГ most districts showed that 
96 per cent. of our town houses were supplied with 
gas cookers. Yet in the use of gas per capita the 
United States, the stronghold of electricity and a 
country of dear gas, was still leading ; Washington 
consumed 12,837 cub. ft. and San Francisco and 
New York little less per capita against London’s 
10,100 cub. ft. There was thus need for efficient 
sales organisation. The trend towards co-partner- 
ship was gratifying. With regard to State assist- 
ance, Mr. Madden remarked that it would be a 
grave injustice to the gas industry and to gas 
consumers to debar the industry from the pro- 
mised rating relief. Wales, in particular, was 
rich in coal, but not in gas coal. Co-operation, 
amalgamation, and joint working of large and 
small gasworks would help to equalise adverse con- 
ditions. Commenting upon the need for research, 
Mr. Madden said that the gas industry, with an 
invested capital of 140,000,0001., should ungrudg- 
ingly support qualified technicians and should ade- 
quately remunerate its workers. The future prospect 
was good, but it had to be borne in mind that 
the gas business largely depended on the charges 
made for gas, and that these charges were governed, 
to a considerable extent, by the markets for 
secondary products, as well as by rates and taxes. 
About 36,000,000 tons of coal were still used for 
domestic purposes. This should be replaced by 
well-prepared coke, and local markets for specialised 
products should be cultivated. 


THE NEW Morrisron WORKS OF THE SWANSEA 
Gas LIGHT COMPANY. 


Mr. W. H. Johns, M.I.Mech.E., read a paper 
on the first complete unit of the Morriston works, 
which he had designed and erected as engineer to 
the Swansea Gas Light Company. This company 
was established in 1821 in Dyfatty-street, Swansea, 
acquired a new site at Oystermouth-road іп 1840, 
and had, by 1912, to search for additional land. Con- 
tracts, delaved by the war, were completed in 1924 
for the coal-gas section, and, in 1926, for the car- 
buretted water-gas section, the two sections being 
first run separately in the Morriston and the 
Oystermouth-road works, which were connected by 
a high-pressure main. Since 1927, the Oystermouth- 
road works have been retained only for distribution 
and central storing. The present unit at Morriston 
has nominal capacities of 3,000,000 and 2,250,000 
cub. ft. of coal gas, and of carburetted water-gas, 
respectivelv, in addition to a reserve water-gas 
set for 1,250,000 cub. ft. per Шет; the ultimate 
capacities of the Morriston works were 12 and 6 
million cub. ft. of coa] and water-gas, respectively. 

The site consisted of 45 acres of marsh land in 
the vallev of the Tawe River, formed during the 
glacial period. and filled with deposits of clay. 
quicksand and alluvium to depths ranging from 
90 to 300 ft. Climaticallv, the site was unfavour- 
able, as it might be flooded continuously during the 
winter, but industrially the situation was very fa vour- 


able. Reinforced-concrete piled foundations were 
decided upon, although they required piles 30 ft. 
and more in length, and in view of that length pre- 
cast piles were chosen instead of piles cast in situ. 
The piles were 10 in., 12 in., and 15 in. square, and 
30 ft. to 34 ft. long. Owing to the pockets of 
semi-fluid sands, the original sets of piles had been 
unsatisfactory ; they were either re-driven after 
а few days' rest or lengthened іп situ with quick- 
setting ciment fondu. Тһе retort house, a brick. 
panelled steel-frame building, 204 ft. by 65 ft., 
and 50 ft. high, contained two benches of seven beds, 
each bed consisting of ten Q retorts, 24 in. by 18 in., 
and 25 ft. long. each retort being capable of carbon- 
ising 18 cwt. of coal т 12 hours. The settings were 
heated by tubular regenerator furnaces. Some of 
the retorts were constructed in segmental silica 
blocks, but thev soon became misshaped and 
displaced, and the jointing cement disappeared 
completely. The bottom corner segments nearest 
the combustion chamber, moreover, showed signs 
of holing, so that ultimately these silica retorts 
were replaced by moulded fireclay retorts. The 
retorts were operated by a Drakes combined 
charging and discharging machine. 

Of the two sets of the carburetted water-gas plant, 
both by Messrs. Humphreys and Glasgow, one was 
for self-clinkering, and the other (taken over from 
Oystermouth-road) for hand-clinkering. The former 
plant comprised an annular boiler, surrounding 
the clinker-forming portion of the fuel bed and 
coupled to an independent cylindrical steam and 
water drum; a rotating bottom portion, of heavy 
castings, carried on roller tracks, supporting the self. 
clinkering grate and the inner and outer hydraulic 
seals; а hydraulically-operated coke charger on 
the top of the generator; and а reverse-make . 
apparatus comprising fire-brick-lined hot-blast and 
gas connections between the top of the generator 
and the carburettor and valved back-run connec- 
tions. 

The local supplies of house and steam coal, 
anthracite and metallurgical coke being abundant, 
the manufacture of water-gas was essential, and it 
seemed best to make a high-quality coal gas and to 
dilute it to 450 B.Th.U. by blue water gas. The 
horizontal retorts were adopted because the Welsh 
coal was more clayey, more uneven and of lower 
calorific value than English coal and required a 
higher carbonising temperature. A percentage of 
English coal was now purchased. 

The coal-gas condensers, having water-cooled hori- 
zontal cast-iron tubes, were made by Messrs. W. С. 
Holmes and Company, Limited. The coal gas, am- 
monia and naphthalene rotary washers were erected 
in one group, the naphthalene extraction, which was 
entirely successful, following purification. From the 
water-gas, naphthalene was extracted by Livesey 
washers. The coke was delivered by а G.N. 
hot-coke transporter to a ferro-concrete quenching 
bench divided into tapering bays, which were 
lined with 2-in. cast-iron plates, as the original lining 
of acid-resisting bricks had cracked. The cooled coke 
contained 7 per cent. of water: dry quenching might 
be adopted later. Тһе external coke transport from 
the bench to the storage hoppers and to the open 
yard heap, was by a locomotive crane travelling on 
a ferro-concrete gantry. Тһе plant consisted of 
three electric generators (two of 200 kw.); dupli- 
cate coal-gas exhausters with a capacity of 150,000 
cub. ft. per hour; опе carburetted water-gas 
exhauster, of 100,000 cub. ft. capacity ; duplicate 
gas compressors, each of a similar capacity ; and 
tar and liquor pumps. 

(To be continued.) 


TRIAL TRIP ОҒ THE S. S. Сооржоор."—Тће single- 
screw cargo steamer Goodwood, which has been built 
by Messrs. John Readhead and Sons, Limited, West 
Docks, South Shields, to the order of Messrs. Joseph 
Constantine Steamships Line, Limited, of Middlesbrough, 
recently carried out successful trials off the Tyne. The 
main dimensions of the vessel are:—Length, 416 ft., 
breadth, 55 ft.. and depth 28 ft. 1 in. ; she is designed 
to carry 8,460 tons оп a light draught. Messrs. 
John Readhead and Sons, Limited, have also supplied 
the propelling machinery, which consists of a set of triple- 
expansion engines having cylinders 25 in., 40} in., and 
67 in., in diameter, with a piston stroke of 45in. Steam is 
supplied, at a pressure of 200 lb. per square inch, by 
three boilers, supplied with Howden’s forced draught 


and fitted with superheaters. 
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CUPOLA CONTROL BY AUXILIARY | СЈРОБА FITTED WITH AUXILIARY TUYERES. 


TUYERES. 
Char g ng Door Level 


ON а recent inspection of the works of Messrs. Kryn 
and Lahy (1928), Limited, Letchworth, we were struck 
by the improved efficiency of the cupolas resulting 
from the adoption of the Poumay system of auxiliary 
tuyeres for the control of the combustion in them. 
This system, which was added to the existing cupolas 
some ten months ago by Messrs. British Drying and 
Heating Company, Limited, 14, Waterloo Place, S. W. I. 
is described below and will be readily understood 
with the aid of Figs. 1 to 3 on this page. The basic 
principle underlying the system is, to some extent, 
a reversal of that fairly general modern practice 
which aims at producing СО» under the fusion zone, 
with the result that the incandescent coke is often 
unable to effect completely the reactions necessary 
to ensure satisfactory combustion, and the escaping 
gases thus frequently contain almost equal quantities 
of CO, and CO. Тһе Poumay system on the contrary, 
aims at producing CO under the fusion zone and in com- 
pleting combustion of this gas inside the charge itself 
во that the discharged gases consist almost wholly of 
СО». To effect this combustion it is clear that an 
oxidising atmosphere must be set up in the charge 
itself, and that the main tuyeres must be designed to 
obtain а reducing, or at least а neutral, atmosphere 
in the fusion zone. 

A sectional plant through the wind belt and the 
main tuyeres is given in the upper portion of Fig. 2. 10 
the lower portion, а similar section is made through the 
preparation tuyeres. These two rings of tuyeres call 
for no comment beyond the remark that each tuyere 
is provided with а regulating device, and that the pre- 
paration tuyeres are designed to ensure a final PE 
of the metal before its complete fusion. The forke 
passages give а portion of the air a swirling motion; 
во that it ascends the cupola in a helical manner 
conformably with the arrangement of the charac- 
teristic feature of the system which is shown more 
clearly in Figs. 1 and 3. This consists of а number 
of small tuyeres arranged helically round the cupola 
and connected to the wind belt by pipes which are, 
naturally, of different lengths. The supply of air 
to individual tuyeres is controlled by & regulating 
cock near the wind belt, the plugs of which cocks, 
in practice, are set at different angles to give the 
eee opening required. It will thus be seen that 
there are a number of different levels of air admission 
to the charge. The whole of the CO formed under the 
melting zone is proportionately burned at these different 
levels, the gas becoming poorer in CO and richer in 
СО» as it ascends. Ав the portions of the charge 
descend the heat liberated by the exothermic reac- 
tion of CO burning to CO, is added, во that as 
these portions approach the melting zone the hotter 
they become, and upon reaching it they fuse very 
rapidly. 

There are two cupolas at Letchworth each originally 
of 5 tons rated capacity. They are used chiefly in 
connection with the manufacture of steel castings which 
form the main product of Messrs. Kryn and Lahy’s 
works. For this purpose the charge usually consists of 
75 per cent. of steel scrap, boiler plate and so forth, and 
25 per cent. of hematite pig iron. The melting coke 
consumption, before the conversion, was 13 per cent. to 
. 14 рег cent. of the metallic charge. With the Poumay 
system, this is now only 9 per cent. to 9; per cent., à 
saving of about 32 per cent. The saving in time is about 
22 per cent. ; this means that the capacity of the furnaces 
has been increased by that amount. The temperature 
of the metal, as tapped, is stated to be quite as high 
as formerly, and the sulphur content to be less. We 
were not able to obtain any gas analysis figures from 
these particular cupolas, but append some figures from 
the converted cupolas from another works. 


ANALYSIS OF CUPOLA GAS. PERCENTAGES. SAMPLE 
TAKEN AT CHARGING Door. 
Carbon Dioxide. Oxygen. Carbon Monoxide. 


Before After Before After Before After. 
Altera- Altera- Altera- Altera- Altera- Altera- 


Fig.1 


А- 


carbonate (вода ash) in powder form is placed in them. 
The following reactions are then stated to occur. The 
molten metal, issuing from the cupola at a temperature 
of about 1,350 deg. C., brings about the decomposition 
of the sodium carbonate, the liberated СО» gas evolved 
causing а violent stirring action of the metal, thus 
ensuring an intimate contact between the sodium base 
and the metal Тһе sulphur, previously existing ав 
iron sulphide, forms а new combination and becomes 
sodium sulphide. This, rising in the slag, forms а 
sulpho-silicate of sodium which is easily skimmed off 
the surface, and in this way, some 40 per cent. to 50 per 
cent. of the original sulphur content of the metal can 
be removed. The treated metal is then poured into 
the Bessemer converters of which there are four of 
30-cwt. capacity each. On pouring, the metal from 
each ladle is subjected to chemical analysis. 

Steel castings up to 5 tons in weight are normally 
made, and occasionally much beyond this limit. The 
foundry is well equipped, the sand-handling plant 
in particular being very efficient. The moulding 
machines include a sand-slinger, and the mould-drying 
stoves are noteworthy in being fitted with the Oehm 
heating element which, we are informed, has effected 
an economy in heating coke in the ratio of 15 to 2. 
This steel foundry is somewhat exceptional in possessing 
a well laid out machine shop, but it will be remembered 
that the works was originally started in 1915 as a shell 
shop. The machinery, mostly naturally designed for 
precision work, has now been adapted to the manufac- 
ture of motor-car gears and work of like nature, while 
the heavier tools are used for rough machining the 
smaller steel castings produced in the foundry, such 
as wheels for railway rolling stock, stoker crank 


LABOUR NOTES. 


In the annual report of the General Federation of 
Trade Unions, Mr. W. A. Appleton, the Secretary, 
deals at some length with the subject of the Washington 
Hours’ Convention. He says that, in addition to 
discussing the matter at annual meetings of the Council 
and meetings of the Management Committee, the 
Federation has made representations to various British 
Governments—hitherto only to be assured that the 
statutory enactment of a 48-hour week was impossible 
while nations that had ratified the Convention were not 
fully observing its conditions, and that until unanimity 
had been reached in respect of interpretations and 
qualifications, ratification by Great Britain would only 
increase the industrial disadvantages of the British 
worker. In Mr. Appleton's opinion, it 18 desirable 
that the International Labour Office should continue 
its efforts to obtain and circulate information, and 
that it should give special attention to explaining 
and removing the real or fancied obstacles to ratifica: 
tion. 


It can help in this direction, he suggests, by pd 
piling and publishing, without hindrance of govern 
ments or factions, a list of objections to, and evasions 
and interpretations of, the terms of the (а. 
The assumption is reasonable. Mr. Appleton c 2 
that if everyone, including the diplomats, knew 11 
what the objections were, and what nations, avi : 
ratified, were evading conditions, and how, 8n 15 
what way, different countries interpreted, ue 1100 
terpreted, the terms of the Convention, ratihca 
might be accelerated. If it is true, 88 18 


tion. tion. tion. tion. tion. tion. |8һаНв, anvils, вс. As the present title of the firm is ; ve demanded, 0! 
% 12% бл 03 los 015 [that of Messrs. Kryn and Lay (1928), Limited, it may | permitted which have о render tilt 
1 > 11 0-2 0-4 10-1 0.10 | Бе as well to state, іп view of our remarks above, that ae insffective 5 facts ought to be stated, he says» 

. 0:4 0-7 10-9 0-10 the introduction of this year's date indicates not а d "he tion seems to him to be in в better 
The coke consumption was, in this case, reduced from | new works, but the conversion of the old firm into а | 86.10 55 tional 


position to perform that task than the шш m 
Labour Office. Obviously, he goes on to вау, jest 
tion should mean the same thing in every 990705 
though, admittedly, its effects will differ іп Fi 
tion to the extent of any country's indust mment 
There is no evidence, it is claimed, that any Gove я 


10 рег cent. of the metal melted to 7-17 рег cent., while 
the average capacity was increased from 10-52 tons 
per hour to 13-16 tons per hour. The sulphur con- 
tent was reduced from 0-068 рег cent. to 0-052 per 
cent. while the metal temperatures were distinctly 
increased. 

It may be of interest at this point to comment on 
the handling of the metal after it leaves the cupolas 
in Messrs. Kryn and Lahy's works. Although the 
new system reduces the sulphur content, а further 
desulphurisation is carried out, in the ladle, prior to the 
metal being blown in the converter. Тһе ladles are 
lined with а neutral refractory material, and sodium 


subsidiary company of Messrs. George Cohen and Sons 
Company, Limited 600, Commercial-road, E.14. 


WATER POWER PLANT, BRITISH COLUMBIA.—We under- 
stand that the use of Nimpkish river and Nimpkish lake, 
Vancouver Island, for the generation of power necessary 
for the operation of a large pulp and paper plant has been 
authorised by the Provincial Water Board of British 
Columbia, following lengthy consideration of this project. 
Messrs. Canadian Forest Products, Limited, are to erect 
а 200-ft. dam about 2% miles up the Nimpkish river, 
which dam will raise the level of Nimpkish lake sub- 


stantially. The pulp and paper mill iteelf will be erected 
at some point along the coast. 


will, or can, arbitrarily restrict the working "s 
its peasant proprietors, and, where these are 18 
ratification involves much less interference W 
affairs of a people than it does where po 
dense and are engaged in manufacturing 
under conditions of international competit! : 
former type of country, the application 10 15 
vention would have comparatively little effect. 
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268,654 were temporarily stopped, and 74,115 were. 
persons normally in casual employment; 892,822 were 
men, 30,934 boys, 149,835 women, and 27,435 girls. 
On June 6, 1927, the number of unemployed persons 
was 1,089,640, of whom 886,646 were men, 28,586 boys, 


147,319 women, and 27,089 girls. 
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BHIRA POWER STATION; TATA POWER COMPANY. 


OONSTRUOTED BY THE ENGLISH "ELECTRIC COMPANY, LIMITED. 


In March last & conference on the question of pay- 
ment for holidays took place between executive repre- 
sentatives of the Amalgamated Engineering Union 
and a negotiating committee of the Engineering and 
Allied Employers' National Federation. At its close, 
the employers' chairman promised to report to the 
Board of the Federation, and communicate its decision 
later to the Union. In the June issue of the A.E.U. 
Journal, Mr. Brownlie states that & letter has been 
received intimating, “ without going into the merits 
involved, that the Board still considers the present is 
not an opportune time to raise the question.“ 


(For Description, see Page 747.) 


Commenting on the National Committee’s rejection 
of the proposal to take a ballot vote of the members on 
the subject of the Provisions for Avoiding Disputes, 
the writer of an editorial note in the А.Е.С. Monthly 
Journal for June says: *' It is quite true that we have 
not obtained anything like what we have desired, or 
what we believe we have been entitled to; that, how- 
ever, is not so much the fault of the procedure as it is 
a question of circumstances. Long before the institu- 
tion of the Provisions for Avoiding Disputes, the policy 
of our organisation was to endeavour to obtain improved 
conditions; also, to argue out our difficulties with the 
employers concerned, always with a view to preventing 
a stoppage of work taking place. One of the great 
advantages of the agreement in its present form is that 
it enables the union to compel dicussions on any ques- 
tion or grievance within а short and limited period, in 
addition to which, through the machinery, agreements 
have been negotiated which undoubtedly are advan- 
tageous to the general membership. We feel convinced 
that the decision arrived at, viz., not to interfere with 
the present arrangements will find overwhelming favour 
in our branches.” 


During the first quarter of the current year, there 
was an increase in the Amalgamated Engineering 
Union's General Fund of 13,8571. 108. 8d., and ап 
increase in its Superannuation Reserve Fund of 
6,7801. 78. 5d. On March 31, the combined funds 
amounted to 1,823,187]. 10s. 844. During the three 
months, benefits amounting to 140,7521. 78. ld. were 
paid out of the organisation's own funds, and there 
was а net increase in the membership of approximately 


2,000. 


Addressing the International Labour Conference at 
Geneva on Monday, Mr. Humbert Wolfe, the British 
Government representative, said that the British 
Government, while adhering to the principles of the 
Washington Convention and proceeding in the light of 
what was discussed at the London conference, desired, 
as a means of ensuring progress, to define those principles 
more precisely, thus laying the basis of uniformity and 
providing what was needed to secure that international 
action was practicable. The British Government 


Ета. 1. GENERAL View or Power STATION AND PIPE LINE. 


when, with other Governments, under the procedure 
now agreed upon by the Governing Body, it was asked 
for its views. "Those details, when supplied, would be 
in strict conformity with his statement, and would be 
an elaboration of it. If the members of the conference 
would listen to the statement without prejudice, and 
would consider it in conjunction with the former 
statements made by the Parliamentary Secretary 
to the Minister of Labour and by the Minister of Labour 
himself, and if they would listen to the sincere explana- 
tion of the motives and intentions of his Government 
that he had given, then he believed their fears would be 


removed. 


Writing in The Railway Review, Mr. C. T. Cramp, 
the Industrial General Secretary of the National 
Union of Railwaymen, states that, as а result of the 
trouble in the coal-mining industry and the consequent 
general strike, the organisation's expenditure during 
1926 reached the enormous figure of 2, 237,915“. 108. Id., 
of which 1,822,080/. 18. 1d. represented cash payments 
of out-of-work benefits to members. As а result 
of that expenditure the assets of the union on 
January 1, 1927, stood as low as 580,001. 8s. On 
December 31, 1927, the assets totalled 859,568/. 168. 74., 
indicating ап improvement on the year's working 
of 279,567!. 8s. Td., notwithstanding the fact that 
during the year 423,848“. 5s. 2d. was expended. The 
improvement was attributable, Mr. Cramp says, to 
the inherent stability of railway trade unionism, 
freedom from industrial conflict, rigid adherence to 
economy, and an income of 147, 1321. 2s. lld. from 
a levy of 34. per week paid by members. This 
improvement demonstrates," he says, "as nothing 
else can, the recuperative power of our organisation. 
It indicates financial vitality, which will be noted 
with approval by everyone who has the interest of 
the working-class movement at heart." 


the latter it might act drastically and disadvantageously 
unless equally interpreted and applied. 


Mr. Appleton says it was never intended that the 
Convention should either accentuate the backward- 
ness of backward countries, or, by increasing their 
competitive advantages, enable them further to 
handicap those countries where industrial legislation 
and social progress are most advanced. If the intention 
Was, and is, that the Convention should benefit the 
whole world rather than handicap particular nations, 
the whole truth must be known, he declares, and а 
perfectly fair basis be agreed upon. Insistence 
upon complete frankness is," he concludes, “ essential. 
To obtain the truth about any problem is to have 
taken the first step towards its solution, and the 
interests and dignity of British Trade Unionists both 
demand that the truth about objections, evasions and 
limitations shall be stated, and the path for ratification 
made clear.” 


The trouble in the textile bleaching, dyeing and 
finishing trades has been complicated by a difference 
of opinion amongst the unions regarding the procedure 
which ought to be followed. One of the organisations 
—the National Union of Textile Workers—has 
instructed its members to tender their notices, and the 
operatives have largely done so. If the notices are 
allowed to become effective about 7,000 workers will 
be involved. The five other unions—the Amalgamated 
Society of Dyers, the Bolton Amalgamation of Opera- 
tive Bleachers, Dyers and Finishers, the No. 1 Calender 
Men’s Society, the Society of Female Workers, and the 
National Union of General and Municipal Workers— 
advised their members not to tender notices. On 
Monday their representatives met the employers in 
Manchester and asked that the threat of a general 
lock-out, if a partial strike took place, should not apply 
to their members. On that condition, they said, they 
were willing to negotiate on the basis of the employers’ 


offer. 


The total expenditure of the Federation іп 
1927-28 was 15,8721. ls. 8d., as compared with 
10,6141. 118. 14. in 1926-27, and 31, 1671. Os. 7d. in 
1925-26. Of the 1925-26 total, 23,2181. 25. 114. was 
Federation benefit, of the 1926-27 total, 2,7351. 144. 9d., 
and of the 1927-28 total, 8,0251. 125. 7d. Тһе receipts 
were 51,0311. 188. 10d. in 1927-28, 53,1041. 12s. 64. 
5 and 56,5201. 138. 54. in 1925-26. The 
i ате Fund now stands at 252,9451. 6s. 4d. Тһе 
ке Ср of the affiliated societies is 596,806, 
944 50 5 that number, 341,006 are оп the higher scale, 
Male on the lower scale, and 11,298 on both 


The Ministry of Labour states that on June 4, 1928, 
the number of unemployed persons on the registers of 
Employment Exchanges in Great Britain was 1,160,000. 
Of these 766,300 were wholly unemployed, 319,500 
were temporarily stopped, and 74,200 were persons 
normally in casual employment; 929,000 were men, 
29,600 boys, 175,000 women, and 26,400 girls. On 
May 21, 1928, the number of unemployed persons was 
1,101,026, of whom 758,257 were wholly unemployed, 


would enter into details at the appropriate moment 
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Representatives of the National Union of Textile 
Workers met the Allied Association of Employers in 
Manchester on Tuesday. А discussion, which lasted 
for over six hours, ended, however, in failure to agree. 
Whether the employers will now declare а general 
lock-out, in the event of the members of the National 
Union striking, is not, at the moment, clear. We learn, 
however, that, on Wednesday last, the Ministry of 
Labour intervened, and а meeting of the parties was 
called for the following day in London. Тће results 
of this meeting had not been announced at the time of 
going to press. 


A statement circulated by the Allied Association 
of Bleachers, Dyers, Printers and Finishers explains 
the position of the employers. According to it, the 
trade unions asked for the adoption of piecework 
throughout the trade. The employers, in their letter 
of May 18, replied that they were not opposed to piece- 
work and were prepared to adopt any practicable 
method, and offered to set up & joint committee to draft 
appropriate arrangements for its introduction. 'The 
trade unions авКед for an immediate advance of 25 per 
cent. in the wages of timeworkers pending the intro- 
duction of piecework. Тһе employers, in reply, pro- 
posed the appointment of a joint negotiating committee 
to deal with—(a) the claim of the unions for an 
immediate advance to time-workers; апа (6) the 
question of the remuneration of juveniles, on the under- 
standing that if the committee failed to settle the 
matters in dispute they should be referred to arbitra- 
tion. It will be seen, the statement points out, that 
the employers have made an honest attempt to meet 
the situation. 3 

The members of the United Pattern Makers' Аввоста- 
tion are to vote this month on the question of whether 
contributions should be, or should not be, reduced. 
The Executive Council have advised them to vote 
against any reduction, explaining that they feel Шеш- 


> um 
1 Те Rack 


selves in honour bound to replace the money which 
was borrowed to pay members their Trade, Sick, and 
Superannuation benefits. According to Mr. Findlay, 
the General Secretary, the whole of the money belonging 
to certain provident funds, including the Contingent 
and the Tool Insurance funds, and also 2,7121. belonging 
to the Superannuation Reserve Fund, has been used, 
and the Executive Council are of the opinion that it 
would not be acting wisely not to pay that money 
back before contributions were reduced or benefits 
increased. 


The Executive Committee of the General and 
Municipal Workers' Union has decided to abandon the 
principle of national negotiations on wages and to 
take a ballot on the question of applying for an increase 
for members employed in the manufacture of motor 
cars. The  motor-car manufacturing industry is 
assumed to be in a better position to pay increased 
wages than any other section of the engineering 
industry. That was probably the case not long ago, 
but in most of the industry's principal centres the 
activity is now authoritatively stated to be rapidly 


diminishing, owing to a marked decrease in the demand 
for motor cars. 


TRIAL Trip ох THE S. S. RIVERKTON. The single- 
screw cargo vessel Riverton, recently launched from the 
yard of Messrs. Short Brothers, Limited, at Pallion, 
Sunderland, ran successful trials on March 27 last. She 
has been designed for а deadweight capacity of about 
8 950 tons on a draught of 25 ft. 5 in. at summer load 
line. Her principal dimensions are :— Length between 
5 409 ft. 6 in., breadth, 54 ft., and depth, 
31 ft. 6 in. She is fitted for carrying grain in bulk. The 
propelling machinery is being supplied by Messrs. John 
Піс ingon and Sons, Limited, of Sunderland, and consists 
of triple-expansion engines, having cylinders 224 in., 39 in. 
and 68 in. in diameter, with а piston stroke of 48 in. 
Steam, at а pressure of 22015. per square inch, is supplied 
by two multitubular boilers fitted with superheaters. 
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ENGINEERING 


PERSONAL.—We are informed that Messrs. Aster. 
Limited, have been re-established to take over that 
porion of the business now undertaken by Messrs. Arrol- 

ohnston and Aster Engineering Company, Limited. 
consisting of the manufacture and supply of electric- 
generating sets, country-house lighting sets, pumping 
већа, compressor sets, with paraffin engines, under 
the supervision of Mr. S. D. Begbie and Mr. C. H. 
Barrett. Тһе offices are at Cecil Chambers, 86, Strand. 
London, W.C.2.—With reference to а notice under 
Contracts in last week's issue, we аге advised that 
the work of Messrs. Fairfield Howden Ruths Steam 
Accumulators, Limited, was taken over at the beginning 
of the year by Messrs. Ruths Steam Accumulators. 
Limited, Africa House, Kingsway, W.C.2.—Owing to 
extended relations with their foreign licensees and 
branch companies, the name of Messrs. Aktiebolaget 
Vaporackumulator has been changed to Messrs. Кое: 
ашк A.B., the address being Box 3034, Stock- 

olm 3. 


TIMKEN BEARINGS.—-It is now very generally appre- 
ciated that, to obtain the best resulta from ball or roller 
bearings, careful attention must be given both to the 
selection of the most suitable bearing for the required 
ҚҮРА and to Ше method of mounting employed. 

he manufacturers of such bearings are always willing 
to advise designers on these pointe, but this procedure 
is not always convenient, at any rate as regards pre- 
liminary layoute, particularly in the case of engineering 
firms located in foreign countries. To assist designe™ 
to select the most suitable bearing for themselves. and 
to design the mounting, Messrs. Britiah Timken, Limited, 
Cheston-road, Birmingham, issue the Timken Engineering 
Journal. In this, full details are given on all material 
pointe, such as load calculations, mounting, 1 
allowances, and lubrication, and numerous кг 
drawings are included, showing Ше application of the 
Timken bearing in a wide variety of work. Tables are 
included giving the series number, dimensions, and Se 
city of each size of bearing manufactured. А ga 
supplement to the Timken Engineering Journa! М. Ў 
voted to the application of Ше bearings to oil- ке 
equipment. Тһе firm also issue an attractive boo 
on the design of the Timken bearing. 
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from $ in. to 2 in. The total length of these conduits, 
from source to power house, is 5,500 ft. 

A part plan of the power house is reproduced in 
Fig. 2, on the opposite page, which shows in place three 
of the five 30,000 h.p. generating units supplied by The 
English Electric Company, Limited, of 28, Kingsway, 
| London, W.C.2, Ав already noted, there is room in 
the station for a further unit of the same capacity. 

The power house measures 380 ft. 4 in. in length 
between end walls, and as best seen in the cross-section, 
Fig. 5, is divided up longitudinally into a transformer 
room, а control room and the turbine room. The latter 
measures 43 ft. between side walls, and the turbines 
and generators will, when the sixth unit is installed, 
be arranged in groups of three symmetrically about the 
transverse axis of the building. As shown in Fig. 5, 
both the pipe line and the tail race are on the same side 
of the machinery room. This arrangement avoids the 
necessity of carrying an inlet or outlet channel across the 
power house and under the control and transformer 
rooms. Several feet of discharge channel were thus 
saved, and detailed estimates showed the arrangement to 
be also less costly than the plan of providing a common 
tail race below the floor of the machinery room. The 
foundations for the machinery are of concrete, in which 
are moulded the discharge channels from the turbines, of 
Which there are two to each generator. А section 
through one set of these passages is represented in Fig. 3, 
whilst Fig. 5 shows a section at right angles to this. A 
corresponding section showing the discharge channel 
from one of the auxiliary turbines is shown in Fig. 4. 
Drawings of the main turbines are reproduced in Figs. 6, 
7 and 8, on this page. As there shown. a turbine of 
the Pelton-wheel type is fitted at each end of the 
generator shaft and outside of the bearings, of which 
only two are thus required for the complete unit. 
Comparative estimates, in which other alternatives were 
considered, showed this to be the most economical 


the second hydro-electric en. 
terprise initiated by the Tata 
Company, was formed for the 
purpose of meeting the demand 
for electrical energy in Bombay 
and District, which exceeded 

T the capacity of the plant of the 

еы — — Tata Hydro-Electric Company. 
eme lm — The scheme was conceived and 
| investigated by Mr. H. P. 
Gibbs, a director of Tata Sons, 
Limited, Bombay, who, with a 
staff he collected round him, 
designed and carried out the 
complete project which has 
been operating since 1922. Тће 
success of the first two under- 
takings and the consequent 
acquisition of local technical 
and commercial experience 
: encouraged Ше Bombay group, 
* "1632 в) under the technical direction of 
Mr. Gibbs, to constitute the 


Tata Р Co » Which, in size and potentiality, 
HYDRO Lenore Е, со lig is the moet 5 олке This company 


commenced to supply current during the early part 
ТнЕ name of Mr. Jamshetji N. Tata will always be 


of last year from the Bhira station. 

associated with the hydro-electric schemes of the| The impounding dam for this scheme contains 
Western Ghats of India, for it is due to his business 21,000,000 cub. ft. of masonry. The plans include 
acumen, convincing personality, and  perseverance | four hydro-electric undertakings with six artificial 
that the monsoon rains аге to-day supplying energy | lakes, impounding up to 40,000,000,000 cub. ft. of 
to operate the tramways, cotton mills and other water, and capable of supplying 680,000,000 B.O.T. 
industries in Bombay. Тһе same spirit that enabled | units of electricity per annum. When fully developed, 
him to surmount the initial obstacles and overcome the these works will represent a saving of 680,000 tons of 
incredulity of the general public was displayed by his | coal annually, which, if used, would involve 680,000,000 
two sons, Sir Dorab and the late Sir Ratan Tata, and, 


ton-miles of transportation. That this haulage is a 
having secured the sympathy of Lord Sydenham, | 
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then Governor of Bombay, they succeeded іп obtaining кт ‚$ © {Жаб wheel: lied f acl 
from India alone all the finance considered essential Зы Е 8 = я | 75 1 : E w | 18 вирр E dis | 1 71 
for the flotation of the company. — [BEE] BRE] ES | Be [me which works under a net head of 1630 ft 

The Tata Hy dro- Electr іс Company's dams were ЕЕ SES | Е 5 | 25 bonds and led to MED желде Шоп could 9 
anil Shires uuu ee E ELE 2. : Е E ently have been provided for had a two jet wheel 
and Shirawta, about 40 miles east of Bom ay. Here ; 
cet] annual rente of 150 in. occur and the| s шеу si river eder placed port 

У М в nánra апеу ower . 
nawla Lake (since named Gostling Lake) has a Supply Company, Ltd. ..| 90,000 | 56 |100,000| 1922 г.р.т. The tip speed ів 190 ft. per second in normal 


Tata Power Company, Ltd... 150,000 77  |110,000| 1927 
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great strain on the transport service, even in normal 
times, may be judged from the fact that coal wagons 
coming to Bombay go back empty, and that coal wagons 
represent 25 per cent. of the wagons coming to Bombay. 

The lake which supplies the Bhira power station is 
situated on the eastern slope of the Ghats, and a tunnel 
three miles long carries the water to the other side, 
where the hills very quickly descend practically to 
sea level. A fall of 1,730 ft. is thus available, which 
is made use of in one single step at Bhira power station, 
where five 30,000 brake horse-power sets have been 
installed by The English Electric Company, whilst space 
has been reserved for a sixth unit. The total of 150,000 
brake horse-power makes this power station the largest 
in the East, and it is also the most modern in design and 
construction. 

A photograph of the power house and pipe lines is 
reproduced in Fig. 1, on page 745. The pipes are 
84 in. in diameter at the top level, and this is reduced 
by stages to 36 in. at the power house. They have 
been constructed of steel plating ranging in thickness 


running, but the wheels have been designed to with- 
stand, in case of a runaway, the centrifugal stresses due 
to a tip speed of 340 ft. per вес. A photograph of a 
rotor, complete with the alternator poles and both 
turbine wheels, is reproduced in Fig. 9, on page 748, 
whilst one of the runners is shown separately in Fig. 10. 

These turbine runners are designed with separate 
buckets, which are secured to the disc by a single 
bolt fastening, the arrangement being patented by the 
builders. This bolt is tapered and fits tightly into a 
conical split bush, passing through disc and bucket. 
The latter is further supported at front and rear by 
keys. On tightening the nuts, the bush expands and 
ensures an extremely tight fit, free from all risk of the 
fastening working loose, whilst the lugs аф the same 
time firmly grip the rim of the disc. The nuts are 
secured by locking washers. Тһе buckets bear on 
faces at front and rear, and they are mounted 
in pairs. Two tapered keys are driven between the 
buckets of each pair so that these are forced to bear 
against machined projections cast with the disc rim, 
as shown in Fig. 10. This simple fasteni ng has proved en- 
tirely satisfactory, both as regards strength and tightness, 


capacity of 400,000,000 cub. ft., and an area of approxi- 
mately 1,000 acres. The foundation stone was laid at 
Lonawla on February 8, 1911, and power was first 
supplied on February 8, 1915. 

The power house built near the village of Khopoli 
originally contained five generating units of 13,500 h.p. 
each, but six sets aggregating 81,000 h.p. have now been 
Installed. Three- phase current, at a periodicity of 
20 cycles per second, is generated at a pressure of 
9.000 volts, which, by means of single-phase trans- 
formers, is raised to 100,000 volts for transmission. 

Overhead transmission lines connect the power house 
at Khopoli to the receiving station at Parel on the 
Island of Bombay, a distance of 43 miles. The lines 


In addition to the Tata Hydro-Electric Company, 
there are associated with it two other companies, 
Particulars of whose undertakings are summarised 
in the Table on this page. 

The Andhra Valley Power Supply Company, Limited, 
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Fig. 9. Котов COMPLETE WITH FIELD Corts AND PELTON WHEELS. 


To comply with the requirements of the specification, 
the runners of the main set were designed for shrinking 
on the shafts, and, in order to allow for easy erection, 
the hub and its seating on the shaft are machined to 
two different diameters, so that the runner can be 


pushed half-way оп before the interference fit is 
encountered. 
The casings surrounding the runners consist of 


amply dimensioned cast-iron bed frames, and of steel 
covers stiffened with angle irons. The corners of the 
covers have been rounded off, and thus present a 
neater appearance than the usual flat plate sides and 
angle-iron joints. Тһе front part of the bed frames is 
extended downwards and carries the inlet bend. The 
inner part, on the generator side, is provided with a 
special facing, by which it is bolted to the generator 
bed frame. This connection between turbine casing 
arid the generator frame makes а rigid unit of the set, 
and facilitates the centring of the jets with respect 
to the wheels. 

Between the covers and the bed frames are placed 
horizontal plates, which are shaped so as to just leave 
clearance for the runner, whilst preventing the rotation 
of air or water and thus reducing windage. 

Under the bed frames of the main sets, the concrete 
is protected by pit linings of j-in. thick steel plates 
(see Fig. 7), and opposite the jets are deflecting pieces 
of cast steel, strongly anchored, designed to receive 
and divert the impact of the jets in case of a runaway. 
Aecess to the wheels is possible through a trench 
closed by a steel door, and an inspection grating is pro- 
vided giving access to the nozzle. 


(To be continued.) 


MERCHANDISE Marks INQUiRIES.— The Standing 
Committee (General Merchandise) appointed by the 
Board of Trade, will hold their inquiry as to whatever 

umps of all descriptions, and parte thereof, should 
baar an indication of origin, at 11.30 алп. on Monday, 
July 9, and at 10.30 a.m. on Tuesday, July 10. The 
inquiry will be held at the Board of Trade Offices, Great 
George-street, London, S. W. I. and communications 
should be addressed to the secretary, Mr. E. W. Reardon, 
at that address. 


Тломсн ок THE 8.8. “ УМАМРА."—Мевагв. Palmer's 
Shipbuilding and Iron Company, Limited, successfully 
launched from their Jarrow shipyard, on May 18, the 
second of two twin-screw passenger steamers which 
they are building to the order of the Polish State 
Steamship Company, of Gdynia. The vessel has been 
named Wanda, and, like her sister ship the Jadwiga, 
is intended for service in the Bay of Dantzig. The 
ргорс пас machinery is being supplied by Messrs. 

acColl and Pollock, Limited, of Sunderland. 


Fia. 


SEWAGE DisPOSAL IN CHILE.—His Majesty's Consul. 
General at Valparaiso reports that the Development 
Committee of а certain municipality in Chile are making 
inquiries regarding the most up-to-date system of 
sewage treatment. Further particulars of the require. 
mentes can be obtained by British firms on applica. 
tion to the Department of Overseas Trade, 35, Old 
Quen р London, 8.W.1, quoting reference number 


LAUNCH OF THE S. S. У АМАМОТА.''—А shallow 
oil-tank steamer, named Yamanota, was 8 
launched from the East Y ard of Messrs. Harland and Wolff, 
Limited, Belfast, on May 22. She is being completed to 


10. PELTON WHEEL IN Воплкв в WORKS. 


the order of Меввгв. Andrew Weir and Company for tbe 
Lago Shipping Company. Тһе Yamanota is the last of 
five similar vessels ordered from Messrs. Harland and 
Wolff, Limited. She is classed 100 Al at Lloyds for the 
carriage of petroleum in bulk, and the main dimensions 
are: Length, 315 ft., and breadth 50 ft., while the gross 
tonnage is about 2,360. The propelling machinery u 
of the twin-screw, triple-expansion type, терү 
1,100 h.p., steam being generated in two cylindri е 
single-ended boilers fitted to burn oil fuel on "3 

system under natural draught, the working pressure hich 
180 lb. per square inch. The steam winches with v k 
the vessel is fitted have been supplied by Messrs Clar " 
Chapman and Company, Limited, of Gateshead · on · yo. 
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IHE INSTITUTION. OF CIVIL ENGINEERS 
ENGINEERING CONFERENCE. 


EN 


ForLLowriNae on our issue of last week, we now 
give abstracts of some of the papers which were 
read on the morning of Thursday, the 7th inst., at 
the Engineering Conference, which formed part of 
the Centenary Celebrations of the Institution of 
Civil Engineers. As before, we print the papers 
in the order in which they were taken at the 
various meetings, and have retained the original 
numbering. At the meeting in the Great Hall of 
the Institution, Papers 5, 6, 7 and 8 were read ; at 
the meeting in the Theatre of the Institution, 
Papers 26, 22 and 23, and at the meeting in the 
Library of the Institution, Papers 20 and 21. We 
hope to complete the reprinting of the papers read 
at the other two sectional meetings in our issue of 
next week. 


No. 5. THE DIMENSIONS OF HARBOUR 
AND DOCK APPROACHES. 
By Sm Сүвп, В. S. KriRKPATRICK, M. Inst. C. E. 


PARTICULAR attention is directed to the work of 
the late Dr. E. L. Corthell, and to his Report to the 
12th Congress of Navigation held at Philadelphia in 
1912. Included in that report is а graph showing 
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wider, deep-draught vessels are mainly docked during 
the upper half of the tide. At the South Wales porta, 
owing to the wide range of tide, the period for docki 
is still more limited than at Liverpool. cos 
A clearance over the dock-sill of 2 ft. under the keel 
is usually sufficient, but a wider margin must be pro- 
vided in approach-channels. In Open waters there 
is the range of the waves producing vertical move. 
ment of the ship, known as scend. The maximum 
will vary at each port according to the degree of ex- 
posure to wave-action. The sinking of the vessel, 
known ав“ squat," must also be taken into considera- 
tion in reference to the depth of approach-channels. 
This dimension varies with the speed, depth of water, 
and lines of the ship. The author knows of no formula 
which will give accurately the allowance that should 
be made for squat, but he believes that experiments 
are being carried out in this respect. 


No. 6. HARBOUR BREAKWATERS. 
By H. H. G. Мттснеи, O.B.E., M. Inst. C. E. 


Ir is very seldom nowadays that an engineer is free 
to select an entirely suitable site on a coast-line to 
build a harbour. The coastal trade centres are, аз 
a rule, already established, either in open roadsteads, 
estuaries, or partially-sheltered bays, and further 
protection by breakwaters has to be added irrespective 
of the natural facilities for such work. Frequently, 
therefore, only a limited choice of alignment is left, 
but where possible the direction of the breakwaters 
should be such that the heaviest seas strike them 
obliquely, and, in particular, re-entering angles on the 
seaward face should, wherever possible, be avoided. 
Though attempts have been made from time to time 
to measure the force of the waves, and though very 
heavy masses of concrete have been slued bodily or 
overturned by heavy seas, insufficient data are avail. 
able of the character, size, and force of the waves that 
did the damage to enable reliable formulas to be 
deduced which might be a guide in calculation. All 
that is known in most cases is that a certain section and 
type of breakwater has failed, or partially failed, in a 
storm, and that an increased section or different type 
of breakwater has withstood subsequent storms. 
The width of a breakwater has therefore to be deter. 
mined by experience, due allowance being made for 


France, 32-ft. full-load draught) with an average of 
24,747 tons. 

There are a number of deep-draught vessels built 
specially for the trans-Atlantic traffic which sail 
between certain ports only.. If these deep-draught 
vessels are eliminated, it appears that present needs 
are satisfied by ships drawing up to 33 ft. of water. 
During 1927, when the limit of draught permitted in 
the Suez Canal was 32 ft., only one ship of 32.ft. 
draught and only nine ships of between 31 and 32.6. 
draught used the canal. When the 1921 programme 
of the Suez Canal Company is completed there will 
be a depth of 42 ft. 8 in., permitting the passage of а 
ship of 36-ft. draught. It would appear, therefore, 
that for the next few years a draught of 33 ft. will be 
sufficient for all except specialised trans-Atlantic 
routes, and it is probable that this dimension will 
gradually be increased to a maximum of 36 ft. 

On the trans-Atlantic routes there is already a vessel, 
the S.S. Leviathan, which, when fully loaded, including 
bunkers, has a draught of 41 ft. It is generally con- 
sidered that both the dimensions of vessels of the 
largest class and the number of such vessels engaged 
on these routes will increase, and the author has no 
reason to modify the view expressed in his report to 
the 13th International Navigation Congress (1923) that 
locks designed to take such vessels should be constructed 
1,150 ft. long, 130 ft. wide, and 45 ft. deep on the 


wa 9 difference of conditions. 

у 299 S Broadly speaking, there are only two classes of break- 
48 ~ waters, those whose stability depends partly on their 
5° 88 > mass and partly on breaking up the force of Ше waves 
a ass" by the configuration of their exposed faces, and those 
55 88 that depend entirely on their mass to resist the waves. 
че EAS For the purposes of this discussion, breakwaters may 
ча" be divided into three types, namely, mound break. 
waters, mounds with solid superstructure, and solid 

0 breakwaters. | | 
С 68850 1860 #0 660 1890 1900 1970 19H. 199 1923 1927 Mound breakwaters are perhaps the simplest in 
| From the late Рт E.L.Corthell$ Collected | form, and vary from those with a hearting of sand 
екнін report to Ute XII ^ Inter po ee ща а protected by rubble laid on mattresses—as at the 
(764) Congress OF Navigation, 1912: кй entrance to the waterway leading to Rotterdam from 


the increase in the dimensions of the twenty largest 
Ships afloat from 1848 to 1910, and this, extended 
by the author to 1927, is given above. The graph 
shows that between 1900 and 1910, there was a very 
rapid growth in all the dimensions, but that in the 
following decade progress was seriously arrested by 
the war. It is only in the last few years that the 
upward tendency has again shown itself. An interest- 
ing апа important feature is the check to the increase 
in the average full-load draughts. Whereas between 
1910 and 1927 the average gross tonnage of the twenty 
largest ships increased from 28,018 to 35,063 tons, the 
average length from 725 to 743 ft., the average breadth 
from 80 to 85-6 ft., yet the average full-load draught 
decreased from 35 ft. 2 in. to 33 ft. 10 in. 

This decrease in draught is all the more remarkable, 

ving regard to the increase since 1910 in the number 
of liners of large gross tonnage, as shown in the Table I., 
compiled from information supplied by Lloyd's Regis- 
try and previously published in part.* The eighteen 
ships of over 20,000 gross tons launched between 1925 
and 1927 range in full-load draught from 26 ft. to 
33 ft., with an average of 30 ft. 3 in. Тһе tonnages 
Tange from 20,000 tons to 43,500 tons (S.S. Ile de 
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* Inst. C.E., Vernon-Harcourt Lecture, 1926, p. 18. 


the North Sea—to mounds composed entirely of 
large concrete blocks, with or without capping, a 
common form of breakwater in the Mediterranean. 
Intermediate with these are mounds composed of stones 
of all sizes, just as they are quarried, which are allowed 
to be washed down by the sea to their natural slope, 
and mounds composed of a hearting of comparatively 


TABLE I. 


Number of Vessels. 


a 

000 ро 000 19,000 Оуег Ships small stones faced with very large stones or concrete 
20,000 | 30,000 40,000 50,000 1 88 10.000 | blocks. The great drawback to mound breakwaters, 
tons. | tons. | tons. | tons. tons. | especially when they are constructed with a large 
— quantity of small stone, is that they require constant 
: replenishing. At Plymouth, Table Bay, and Fishguard 
аи = P = nó = + | there are examples of such breakwaters; the last was 
1809-1900 . 33 = — | — | — | аз | seriously damaged by heavy seas, and protection of 
1904-1905 ..| 85 6 С — — 105 the sea slope by шаш of heavy pell-mell concrete 

1909-1910 ..| 122 9 — — 3 blocks was rendered necessary. 
Es . 206 n H 3 3 231 The north-east breakwater at Colombo, and the 
1925-1926 ..| 314 27 4 2 3 | 350 | rubble breakwaters at Lagos, West Africa, and Timaru, 
Қаны Se у 5 3 | 378 |New Zealand, are examples of mounds constructed 


f large stones faced with stones up to 8 or 10 tons 
in Де case of Ше first two, and 15 ог 20 tons in 
the case of the last. Such large stones stand at a 
steep slope, economise material, and require very little 
replenishing. Comparison of these various types of 


sill. The depths of locks and approach-channels 
depend on the physical conditions of the particular 
port and require very careful study. 22 5 
where the tidal range is small, as at New York, it is 180 : 
practicable to give sufficient depth of water for vessels | mounds appears to indicate that, though compara 


| і ђе used near the base of 
of deep draught to enter at all states of the tide. On tively small stones may с 
the Mersey, E where the tidal range is much|a mound when the water is deep enough to avoid 
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disturbance, larger stones should be used as the mound 
is raised, and the top shonld be covered with the 
heaviest stone available. The mound type would 
appear to be particularly suitable where the bottom 
consists of a considerable depth of soft material, as 
the weight of the breakwater is distributed over a 
wide base. 

Rubble mounds with solid superstructure constitute 
а common type of breakwater. Оп the Peterhead 
south breakwater the foundation of the solid super- 
structure is 43 ft. below low water, protected by an 
apron of 50-ton concrete blocks 64 ft. wide, but in 
heavy storms some of the 50-ton blocks have been 
lifted off their beds. Тһе south-west breakwater at 
Colombo and the breakwaters at Madras consist of 
а solid superstructure on а rubble mound, but in 
these cases the seaward face of the breakwater is 
protected by а wave-breaker formed of 30-ton to 
33-ton concrete blocks dropped pell mell. This form 
of protection is effective and requires уегу little 
upkeep. There are various forms of superstructure. 
A usual form is the sloping-bond type, where each 
slice of blockwork is free to settle independently of 
the adjacent slices, being held laterally to the adjacent 
slices by keys or joggles running from the top to the 
bottom of the work. Blocks weighing up to 30 tons 
or 40 tons are used for such work, usually set over-end 
by a Titan crane, whose weight on top of the structure 
causes it to settle and helps to consolidate the under- 
lying rubble mound. The blockwork is capped with 
mass concrete after settlement has ceased. Sometimes 
coursed blockwork is used, but the author suggests 
that slice blockwork is better. Another method is to 
use blocks weighing as much as 300 tons or 400 tons 
each, set in place by floating cranes, or caissons 
floated out and sunk on a prepared bed on the mound 
and subsequently filled. 

Formerly, when building solid breakwaters, it was 
a frequent practice to build two facing walls connected 
by cross walls with rubble filling in the cavities, the 
whole capped with masswork. Later, in breakwaters 
of this type, the rubble filling was omitted, and the 
work was built solidly of blocks bonded and keyed 
together throughout the whole cross section; for 
example, the breakwaters at Dover and the north 
breakwater at Peterhead. There is a limiting depth 
of water in which blocks can be set economically 
by divers. About 70 ft. might be considered as a 
practical limit. The solid breakwater is the most 
suitable type where a rock or other hard foundation 
is available, and where the working depth of water 
is not more than, say, 12 fathoms. Solid breakwaters 
have the advantage of requiring a minimum of material 
and upkeep, and the harbour face can be used as a 


quay. 


No. 7. MODERN ROAD AND BRIDGE 
CONSTRUCTION. 
Ву Е. C. Соок, р.8.0., M.C., M.Inst.C.E. 


In this country it is impossible to discuss highway 
engineering in its widest aspect without regard to 
the system of road administration. The controlling 
body—whether rural or urban district, borough or 
county—was sufficient when an average day's journey 
was limited by the capacity of the horse ; but under 
conditions which obtain to-day the factor for con- 
sideration should be the route as а whole, and not 
any one part of it. It is only possible to deal effectively 
with the road problem in the manner indicated if 
government grants are augmented by a revenue raised 
from the constituent authorities on some accepted 
principle, so that necessary work may be carried out 
on а particular route independently of the financial 
position of any one highway authority. 

In determining the layout of the road it should be 
borne in mind that the intensity of traffic on a given 
route rapidly diminishes with the distance from large 
centres of population. For instance, the traffic census 
of 1925 gave an average figure at the boundary of 
the City of Leicester of 5,078 tons per diem on the 
eight Class I roads radiating from the city centre. 
At a distance of 3 miles this figure was 3,390, whilst 
at 6 miles it had fallen to 2,255, which may be taken 
as fairly representative of the volume of through 
traffic. It is doubtful if the width of the carriageway 
can usefully exceed 50 ft. Roads must be pictured 
under the traftic conditions for which they are designed, 
and it is likely that, where accommodation is demanded 
in excess of this dimension, the hindrance to traffic 
on the main thoroughfare caused by that from side 
. roads will be so serious as to defeat the primary 
object. It is suggested that where further provision 
is necessary it should be given by the construction 
of a relief road, serving the same terminal points, 
but sited as far as is reasonably practicable from that 
already in existence, rather than by causing traffic 
to converge into one or immediately adjacent 
channels. 

Nothing is more significant in highway engineering 


than the growing tendency to substitute, for tramways, 
trolly or motor omnibuses, and the gain to mixed 
traffic is obvious. Where circumstances permit (for 
example, a wide verge) the provision of ~ turnouts "' 
to serve as bus-stops will promote safety, and avoid 
hindrance to passing traffic by the standing vehicle. 
The tramway has its undoubted place in road transport ; 
but where practicable all new tramways should be 
laid on tracks independent of the carriageway. Where 
there is а double carriageway there can be no better 
place for the tramway than on the central reservation. 
In shopping centres provision must be made for 
vehicles to halt at the curb-side, and 8 ft. on each 
side may be considered as necessarily set aside for 
this purpose. This consideration raises two other 
points: (a) the necessity for terminal bus-stops, 
which will become akin to railway passenger stations, 
and for public parking places as essential parts of 
& town plan ; and (5) the prime importance of by-pass 
roads to built-up areas. Іп most cases it is both 
wasteful and futile to widen streets in busy towns 
for the purpose of accelerating the passage of through 
traffic. 

Pedestrians are entitled to the protection afforded 
by а footpath, with а surface at least as smooth 
as the carriageway alongside which it runs. The 
main function of a curb is to serve as an abutment 
to the carriageway, but its utility as a means of 
guidance in fog should not be overlooked. Super- 
elevation (necessarily kept below theoretical require- 
ments) is now becoming general; but the necessity 
for an extra width of carriageway at curves in order 
to allow for the freer movement of vehicles at such 
points is not always realised. Whilst road junctions 
should be formed so as to give the maximum range 
of vision, it is desirable they should be so arranged 
as to induce & reduction of speed of traffic on the 
subsidiary road and, where necessary, to facilitate 
gyratory control. 

Тће foundation is that part of the road with which 
it is least justifiable to take risks, and it should be 
designed with due regard to the bearing capacity 
of the subsoil upon which it is to be placed. 
Theoretically the character of the foundation should 
be determined by the intensity of the point load, 
but other factors must be taken into account; for 
example, both the axle load and speed of vehicles 
tend to increase, while the allowance to be made for 
impact is still а matter of investigation. 

There are advantages in а pitched foundation. It 
possesses а certain resilience, facilitates drainage, and 
can be readily relaid. It is unwise to generalise ; but 
it can perhaps be accepted that а pitched foundation 
is adequate where traffic considerations do not demand 
a more lasting surface than tarmacadam. In such cases 
cost should be the deciding factor. Steel reinforcement 
serves а useful purpose where cement concrete is used, 
in the direction both elasticity and stresses, and it should 
be regarded as a necessity where the substratum is 
unsuitable. 


Doub e reinforcement is desirable where 


in the hands of the manufacturers. It is probably true 
that the chief cause of skidding is bad driving—the 
application of the brakes in changing direction is one 
of the principal causes—but public opinion blames the 
road, and it is worth while seeking a remedy, even at 
the expense of some life of the material. lt may be 
worth while considering whether the term of mainten. 
ance placed upon asphalt-manufacturers is not some. 
times so excessive as to lead to the exclusion of all 
factors other than the life of the pavement. A similar 
tendency can be observed in the case of solid rubber 
tyres, with the result that density and not resilience 
is the chief quality aimed at—to the detriment of 
the road. Surface-dressing now represents a very large 
part of main road expenditure. 16 has the merit of 
rendering the road non-slippery where suitable chippings 
are used; but it is troublesome in application, both 
to Highway Authorities and to road-users. Where an 
annual surface dressing is necessary, the present cost, 
опа 10-year basis, is approximately 2s. 4d. per square 
yard, and it thus becomes a question whether a corres. 
ponding initial expenditure should not be incurred in 
order to secure a more lasting surfacing material. 
An important factor in road planning is the relation 
of the width of a bridge to that of the road. It is best 
that there should be no diminution ; but, where this 
is unavoidable, care should be taken, especially in railway 
bridges, that the bridge-openings should span the 
probable ultimate width of the carriageway and that 
there should be facilities for а footpath on each side. 
Often the most economical method of obtaining the 
full road-width consists in the use of piers or columns 
near the curb lines. Overbridge parapets should be 
strong enough to withstand the impact of a vehicle 
that тау have mounted the footpath. Оп this account, 
the parapet should not be made an integral part of the 
structure; but if this is unavoidable, damage to the 
parapet should be guarded against by the provision 
of а deep curb. In the widening of river bridges it is 
necessary to guard against the effect of the extra scour 
induced by the lengthening of the arches. The 
provision of a smooth and durable carriageway is of 
special importance on bridges as a means of providing 
against the setting-up of stresses due to impact. 


No. 8. THE PROBLEM OF ROAD 
TRAFFIC FROM THE ENGINEERING 
POINT OF VIEW. 


By Н. К. HgewonTH, Assoc. M. Inst. C. E. 

THE necessity of viewing the highway engineering 
problem from the traffic standpoint was realised 
120 years ago, as is shown by the Report, dated 1805, 
of a committee appointed by Parliament to consider 
and report upon the highways of the Kingdom. The 
nature of the problem has been changed in recent 
years by the introduction of mechanical transport, 
and it has become acute. Traffic censuses were taken 
on the principal roads throughout the country in 


TABLE I. 
Numbers. Tonnages. 
A Average per day. Average per day. 
Date | Trans- Name of Census Point. — — 
of | mort Road. Total Aver- — Tota] АУТ | > 
Census) Route Seven | 3506 =. | Horse-drawn, | Seven age | 5; | Horse-drawn. 
Number. Days рег | 59 Паув ICE ce E 
Day. | == | Лау. | 22 
sx 8 2 
е Хо Рег 56 | Ton- Per 
== | 77 | Cent. 565, nage. | Cent. 
жен млн зийан = E Шы СК э-э ое сер ИРЭН БЕС 
А Tona. | Tons. | Tons. | Tons. 
1913..| А. 650 Вг г and | Stock Bridge 9,023 | 1,280 | 599 | 690 53 12,409 | 1,774 | 924 850 48 
Keighley , 
1922 „ „ » ..| 12,942 | 1,849 | 1,650 | 190 |10 | 31,390 | 4485 | 4,328 | 157 | 1 
1550 „ * » | 23,260 | 3,323 | 3,167 | 156 | 5 | 50,798 | 7,257 | 7,052 | 205) 3 
1915. | А. 61.. M and Shefüeld Boundary | 2,448 | 349 | 270 79 20 | 3,850 | 550 486 6411: 
Зћеће Ы 
1922 Ри А М. ог Ecclesfield ..| 5,160 736 704 32 4 |10.451 | 1.403 | 1,476 17 1 
1925 „ 3 T ..| 9,092 | 1,299 | 1,236 63 5 17,894 2,556 2,462 | 9814 
1914..| А. 6023 ен Rotherham Bridge | 5,107 772 627 145 18 | 5,058 | 772| 613 | 109 15 
апе 
1922.. „д и | Gore Hill Bridge ..| 6.128 875 | 737 | 138 |16 | 9,738 | 1,390 1,273 117] 5 
1925.. se uci A ..| 8,642 | 1,235 | 1,110 | 125 10 | 18,523 | 2.647 | 2,180 | 167| 6 
MEN as E MER Mile ae NNUS Желе E NC НИЕ. жат Жак ЕА жоталы. 


the subsoil is known to be unstable—as where the road 
In the choice of surfacing material 
attention should be directed to the heaviest unit weight 
of the vehicles regularly using the road. The surface 
may wear well under traffic which is heavy in the 
aggregate, but which comprises mainly light vehicles, 
whilst it will quickly disintegrate as the result. of damage 
done by vehicles few in number but heavy in weight ; 
for example, under a motor-bus service, or in the 


is much trenched. 


neighbourhood of milk or sugar-beet factories. 


Non-slipperiness is an essential quality in a surfacing 
material. Complaints as to slipperiness chiefly arise 
n connection with asphalt, and the remedy is largely 


1922 and in 1925, and the policy of the Ministry of 
Transport is to take such a census at intervals of 3 yere 
Unfortunately, the results are not published in а form 
which makes them of use and real interest to the public, 
but the result of the third series should furnish isl 
able data to guide future policy. Traffic figures T 15 
at 206 points in the West Riding of Yorkshire n an 
and in 1925 show :—(1) An increase of 59:40 ns 
in the average number of vehicles per day. (2) НЕ 
increase of 68-06 рег cent. іп the average tonnage E 
day. (3) A maximum increase of 392-16 per а 
tonnage per day at one point (оп Ше main road E. г 
Harrogate and Ripon). (4) A reduction from 91: PF 
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cent. to 4:14 per cent. in the average number of horse. 
mm e рса (9 А ые ри from 405 js 
cent. per cent. in the average {оп - 
drawn traffic. i TECUM BUDE 

In certain савев а previous census уав taken at the 
same points, and Table I. оп page 750, gives details 
for three such points. e decrease in horse-drawn 
traffic has led—among other things—to a higher speed 
of traffic, with, paradoxically, more congestion at 
bottle necks,” and in urban areas. 'The traffic cen. 
suses also show clearly that throughout the length of a 
given road there is а marked rise in the volume of 
traffic near the urban areas, with a falling-off in the 
more rural portions, indicating that rigid standardisation 
of road width and construction is unnecessary. 


places, ала not only should the erection of signs be 
done with due regard to the lay-out of the road, but 


Uniformity in signs is essential, and in the cases of 


cated; it leads only to confusion and ultimately to 
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No.26. LATEST TYPES OF STEAM AND 
INTERNAL - COMBUSTION LOCO- 
MOTIVES. 


By Sir Henry Fow er, K.B.E., and H. N. GRESLEY, 
C.B.E., MM.Inst.C.E. 


THE most recent British practice as regards express 
passenger locomotives and powerful goods locomotives 
13 given in Table I. Тһе passenger engines are 
characterised by high boiler pressure and valve gear 
designed to allow a high ratio of expansion. Тһе 
four express Passenger engines enumerated differ in 
шапу essential features. Тһе Great Western Railway 
engine has four cylinders with cranks at 180 deg., 
giving four exhaust beats per revolution, and it is 
fitted with a high-pressure boiler with a narrow 
firebox. _ The Southern Railway engine is fitted with 
four cylinders with cranks at 135 deg., giving eight 
exhaust beats per revolution, and it is fitted with 
& narrow firebox. The other two passenger engines 
have each three cylinders with cranks at 120 дер., 
giving віх exhaust beats per revolution. The London, 
Midland and Scottish Railway engine has a narrow 
firebox ; the London and North Eastern Railway 
engine is fitted with a larger boiler having a wide 
firebox. All the engines are fitted with superheaters, 
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those on the L. M. S., Southern and L. N. E. engines 
giving a high superheat. The Garratt engines 
mentioned are the only examples in service on British 
railways, but much more extensive use is being made 
of this type of engine in the Colonies. The booster, 
which is fitted to the Mikado engine, has only been 
tried on Ше L. N. E. Railway, but it is in extensive 
use in America. In America, the two-cylinder type 
still predominates, but increasing numbers of three. 
cylinder simple engines are now being built, an 
interesting example being the 4-8-2 locomotives of 
the Denver and Rio Grande Western Railway. Ав 
an example of the two-cylinder type, the Canadian 
National 4-8-4 locomotive represents latest practice. 
Of compound engines working with a high steam 
pressure, those mentioned in Table II are of interest. 


‚| These engines all give economical results, owing 


mainly to the high steam pressure and the high ratio 
of expansion that can be obtained. 

Apart from these engines of orthodox construction 
the following engines are worthy of mention :— 

(1) Experimental engine No. 60,000, built by the 
Baldwin Locomotive Company, has a modified Brotan 
boiler, the firebox sides being formed of water tubes, 
while the barrel is of orthodox construction. Тһе 
working pressure is 350 lb. Per square inch. Тһе 
engine 18 a three.cylinder compound having one 
high-pressure cvlinder between the frames and two 
low-pressure cylinders outside the frames. 


(2) The Schmidt-Henschel high-pressure locomotive. 
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boiler, engine, condenser, water tank, and driving 
axles on one vehicle. 

Diesel Locomotives.—A considerable amount of experi- 
mental work has now been carried out on Diesel 
locomotives. This type of engine is a constant-torque 
prime mover incapable of starting under load. The 
problem of its application to locomotive traction lies 
chiefly in an efficient method of transmitting the power 
from the engine to the wheels under the variable 
conditions demanded in railway practice. The types, 
of transmission gears which have been applied include 
mechanical, electrical, steam, hydraulic and compressed 
air. A striking application of mechanical change-speed 
gears is the use of the Lomonossoff system іп а 
1,200-h.p. locomotive built in Germany for Russia. 
It ва 4.10.2 type fitted with a three-speed gear 
controlled by magnetic clutches. It is reported to 
have hauled 1,330 tons up 1 in 100 at 8 m.p.h. 
A locomotive of similar capacity fitted with electrical 
transmission has also been built to Professor Lomonos- 
вой в designs, and comparative tests are in progress. 
The mechanical geared engine is said, in the first 
reports, to have given the more favourable results. 

Electrical transmission has also been applied to 
locomotives of lighter power in Germany, Italy, and 
Sweden. In the United States a 1,000-h.p. engine 
has been built, and others of 300 h.p. to 600 h.p. 
have been installed for industrial purposes, In 
Canada, 160-h.p. and 320-h.p. British engines have 
been installed on rail-cars, and larger engines are 


Railway. Class, Type. Хо. of 


Cylinders. 


TABLE I. 
Total Heat- Total 
Boiler ing Surface. Grate Tractive Weight of | 
Pressure. | including Area. Effort. Engine and } 


| | Superheater. Tender. 


Passenger— 


G.W.  ..| King George V (No. 6.000) 4-6-0 4 
I. J. E. Enterprise (Хо. 4.480) 4-6-2 3 
L. M. S. Royal Scot (No. 6.100) 4-6-0 3 
S. .. Lord Nelson (No. 850) 4-6-0 4 
Freight— 
L.N.E. ..| Mikado 2.8-2 3 
L.N.E. ..| Garratt 2-R-0---0-8-2 6 
L. XI. S. Garratt 2-6-0—0-6-2 4 


— — — 
Total 
Heat- 

No. Bailer ing Trac- Total 


of | ргев- | Sur- | Grate! tive Weight of 
Railway. | Туре. Суйп-| sure. face, Area. Etfort. Engine 


ders. includ- and 
ing Tender. 
Super- 
Heater 
n ² << <-> „5. 
Lts. 
per 
French— Sd. in. Sq. ft. Sg. ft.] Lbs. tons cwt. qr. 
Est . . 448-2 4 227 3340 47:6 — |109 10 0% 
Nord ..|4-0-9| 4 22; |3288-7| 37-66! 35,190|158 8 0 
P. I. V. 4-6-2 4 227 3130 |45-6 -- 9110 0% 
German 
State 4-6-2| 4 


227 3637 148-5 ЗНС us 100 


* Engine only. 


(3) The Winterthur high-pressure locomotive, which 
is under trial on the Swiss State Railways, has a boiler 
of a special water-tube type. The high-speed uniflow 
engine has cam-operated poppet valves, a reduction 
gear of 1 to 2-5 being provided, with a jack-shaft 
and connecting rods transmitting power to the coupled 
wheels. The boiler pressure is 850 lb. per square 
inch. 

Steam Turbine Locomotives.—The first turbine loco- 
motive with electrical transmission was built in 
Glasgow in 1904. Recently four geared.turbine 
locomotives have been built, each of which embodies 
distinctive features in design. (1) The North British 
Locomotive Company's turbine locomotive, exhibited 
at the Wembley Exhibition. 

(2) The Swedish Ljungström locomotive.t А loco- 
motive of this Swedish type has also been built in 
Manchester by Messrs. Beyer, Peacock and Company,§ 
and has recently been tested on the London, Midland 
and Scottish Railway. 

(3) The other two locomotives are of Swiss and 
German construction. In both of these the turbine 
is placed transversely and drives, through gearing, 
a Јау- or jack-shaft which communicates the drive 
through a crank to coupling rods between the driving 
axles. The German locomotive is of the 4-6-2 type, 
and the Swiss locomotive of the 4.6.0 type with 


* See ENGINEERING, vol. exxiv, page 816. 
T See ENGINEERING, vol. exviii, page 479. 
+ See ENGINEERING, vol. схіу, page 64. 

$ See ENGINEERING, vol. сххіу, page 771. 


Lhs. per | 


sq. т. За. ft. 89. ft. Lbs. Tons cwt. qr. 
250 2.514 34.3 40.300 135 14 0 
220 3.142 · 5 41:25 36.465 15211 0 
250 2,526 31-2 33.150 127 12 0 
220 2.365 93-0 32,500 140 4 0 
180 3,455 41:25 38.500 151 & 0 
(Booster 
8.500) 
180 3,518 50-5 72,910 178 0 3 
190 2,637 148 15 0 


under construction. The London, Midland and 
Scottish Railway Company are experimenting with 
a Diesel oil-electric train, the engine being rated at 
900 h.p. 

In Germany and Austria, hydraulic transmission 
has been in considerable use for shunting locomotives 
up to about 400 h.p, The pump and hydraulic motor 
are usually of the rotary type, driving а jack-shaft 
from which connections are made to а motor axle. 
Many types of variable-stroke multiple pumps have 
been applied to light engines. In Germany, compressed- 
air transmission gear has been installed on engines 
up to 220 h.p. Compressed air and steam have been 
tried, as in the Dunlop and Zarlatti aero-steam 
transmissions. 

The high first cost of the Diesel locomotive ав 
compared with the low cost of the steam locomotive 
has, во far, been a serious deterrent to its application 
to railway service, the cost of the engine alone 
amounting to more than that of a steam locomotive 
of equal power. 

Kitson-Still Locomotive.*—This locomotive represents 
the most recent innovation in locomotive practice, 
and is the application to locomotive purposes of the 
"Still" engine primarily developed for marine 
practice. Тһе engine uses steam when starting or 
in emergency, and normally runs as а Diesel locomotive. 
In this way the starting difficulty inherent in the 
Diesel engine is overcome. 


COMBUSTION ENGINES. 
Ву Н. R. Ricarpo, B.A., Assoc. M. Inst. С.Е. 


THE thermal efficiency of the high-speed internal- 
combustion engine, unlike that of the steam-engine, 
increases within limits as the diameter of the cylinder is 
reduced ; for, as regards heat-loss, the higher ratio of 
surface to volume is compensated for by the increase of 
speed, while the smaller cylinder permits the use of a 
higher compression-ratio. In the light of present 
knowledge the highest thermal efficiency is obtained in 
gas- or petrol-engines when the cylinder is between 
З in. and 6 in. in diameter. The highest thermal 
efficiency ever yet recorded by any heat-engine, 
namely 39.5 per cent. on the net shaít horse-power, 
was obtained on the Napier racing aero-engine which 
won the Schneider Cup trophy in 1927. Тһе highest 


See ENGINEERING, vol. cxxiii, page 451. 
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thermal efficiency ever recorded on а gas-engine using 
town gas was obtained by Mr. A. F. Burstall at 
Cambridge University, on а high-speed variable- 
compression engine of only 44 in. bore; while almost, if 
not quite, the highest thermal efficiency ever yet 
recorded on а Diesel engine, namely, 38:8 per cent. on 
the net shaft horse-power, was obtained by the Royal 
Aircraft Establishment on a high-speed Diesel engine of 
8 in. bore running at 1,000 r.p.m. 

By far the greater number of high-speed internal- 
combustion engines built to-day use petrol because it is 
cheap, widely distributed, and, above, all, clean. 
Quite recently a considerable number of high-speed 
Diesel engines have been constructed to run at speeds 
up to 2,000 r.p.m., and it is surprising how few technical 
difficulties have been encountered. How far the 
saving in cost of fuel will compensate for the dirt and 
smell inseparable from the use of heavy oil yet remains 
to be seen. Recent developments in cracking-plants 
indicate that nearly 60 per cent. of the crude oil at the 
oil-well may be converted into petrol. and it is only 
because there is as yet but a relatively small demand for 
the residue, that the Diesel or oil-fired steam-engine 
can show any substantial advantage in fuel-cost. It is 
evident that, if the Diesel engine were developed to an 
extent comparable with that of the petrol-engine, its 
advantage in the way of lower fuel-cost would soon 
disappear. To-day there is practically nothing to 
choose between the production-cost of petrol and fuel 
oil, and the relative price is governed by demand, not 
supply. There remains, of course, the difference in 
fire risk, but this is greatly exaggerated and is really 
serious only at sea. 

The average high-speed engine of to-day, as installed 
іп bus or lorry, weighs approximately 10 lb. per horse- 
power, that is, just half the weight of similar engines 
constructed 10 years ago. The lightest engine yet 
made, namely, the 900-h.p. Bristol Mercury ”’ aero- 
engine, weighs exactly 11 ounces per horse-power, 
complete with all its auxiliary gear, while the average 
weight of radial-cylinder aero-engines to-day is 1-4 lb. 
per horse-power, or just half what it was 10 years ago. 
The lightest Diesel engine yet constructed weighs 
approximately 7 lb. per horse-power, while the average 
weight of such commercial high-speed Diesel engines 
as have yet been built is between 15 and 35 lb. рег 
horse-power for powers from 30 to 300 h.p. The 
normal maximum output of а commercial engine 20 
years ago was approximately 6 h.p. per litre of cylinder- 
capacity; 10 years ago it had risen to 12 h.p.; and 
to-day it is well over 20 h.p.; yet to all outward 
appearances the engine of to-day differs but little from 
that of 20 years ago. In this short period it has been 
learnt how, by purely detail design, to increase the 
efficiency by more than 50 per cent. and the speed by 
more than 120 per cent. 

Turning next to durability, the rate of wear is 
dependent upon the distance moved by the rubbing 
surfaces, given equal surface-hardness, loadings, and 
lubrication. The distance moved by the rubbing 
aurfaces in the same time do not differ very greatly in 
higb- and low-speed engines of equal power; but the 
small engine has much harder working surfaces, and is 
usually far better lubricated. Moreover it is much 
stiffer as a structure, so that the alignment of bearings, 
&c., is better maintained. The rate of wear in terms 
of metal lost per hour is, on the whole, rather less in the 
light high-speed engine, but, on the other hand, this 
engine cannot afford to lose so much metal without loss 
of efficiency ; hence, parts need more frequent renewal. 
The cost of replacement per unit weight of metal lost, 
however, is much about the same in either case, while 
much more time is taken to effect replacement in the 
larger engine. Thus, while the small high-speed engine 
requires more frequent overhauls, the aggregate cost 
and the aggregate loss of working-hours due to these 
overhauls will be substantially less over any given period 
of time than it will be for the low-speed engine. In 
addition the small high-speed engine is almost immune 
from failures due to heat stresses in the material, it is 
much cheaper in first cost, it occupies less space, and it 
is more easily installed. 

The speed of engines to-day is limited by: (a) 
breathing capacity, (b) the dissipation of heat from the 
connecting-rod big-end bearings, and (c) the mechanical 
operation of valves. 

The breathing capacity can be almost doubled if 
necessary, by employing a double row of valves along 
the engine and by using two camshafts, but so doing 
brings the effect of (6) and (c) into play. By using 
roller bearings or floating bushes, the friction and heat- 
flow from the big-end bearing can be minimised ; 
and by mounting the camshafts directly against the 
valves the mass to be accelerated can be reduced. By 
such means the maximum power can, if necessary, 
be attained at piston-speeds exceeding 4,000 ft. per 
minute ; but the piston-speed of the simplest form of 
high-speed engine—with plain bearings and a single 
camshaft as near the crankshaft as possible—-is limited 
to about 2,500 ft. per minute, for maximum power. 


No. 23. HEAVY INTERNAL- | 
COMBUSTION ENGINES. 


By G. Porter, Assoc.M.Inst.C.E. 


BRoADLY speaking, oil-engine practice has followed i 
two distinct, but converging, avenues of development. 
These have led to the evolution of the surface-ignition 
engine and the high-compression or Diesel engine. 
Between these two types there are numerous variations. | 
Limitations imposed by ordinary materials, the pro-: 
cesses adopted for the preparation and combustion of | 
the working fluid, and the restraining influence upon 
design exercised by the essential objectives of the type, | 
namely, extreme simplicity and low first cost, restrict | 
the construction of the true surface-ignition engine, in 
the “ hot-bulb " form, to units of moderate power. | 
When low first cost is more important than high 
efficiency, and when the class of labour employed and | 
the conditions of service are rough, this type of engine 
is very serviceable. 

To improve the running conditions and to attain | 
higher powers, a hybrid type has been designed. | 
The hot bulb, with its temperature variation between | 
750 deg. and 1,400 deg. F., has been eliminated as | 
such, since it now consists of no more than an exten- | 
sion of the clearance space, returning no heat to the. 
charge at ignition, and is entirely water cooled. The 
compression pressure has been increased from about 

0 to about 230 Њ. per square inch, and the mean | 
brake pressure from about 30 to about 45 lb. per 
square inch. Тһе low mean brake pressure and the 
retention of crank-case compression for scavenging | 
purposes prevent the construction of units of this 
type exceeding about 500 brake horse-power at com- 
petitive prices. Developments are proceeding towards 
providing a separate scavenging pump, by which! 
means an improved mixture and higher brake ав 
pressures will result. If persisted іп, а considerable 
increase in the range of power will be obtained, but the , 
type will tend to merge into what may be termed the 
lower series of the high-compression engine. With few 
exceptions аП manufacturers design the  surface- 
combustion engine and the derivative just described 
to operate on а two-stroke cycle, and employ hydraulic 
fuel injection, known as the solid ог“ mechanical 
injection system. 

The limitations referred to above do not apply to the 
high-compression engine where the possibilities are 
only limited by the resisting properties of the metals 
available to thermal and mechanical stress. The 
maximum cylinder temperatures met with are of the 
order of 2,840 deg. F., and the mean temperatures 
about 900 deg. F., in four-stroke cycle engines, and 
about 30 per cent. higher in two-stroke cycle engines. 
Cylinder walls are consequently designed as thin as 
possible, the practice being carried to an extreme in 
the well-known engine designed by Mr. W. J. Still. 
In this case the walls are reinforced by suitably placed 
bands. А cooled plate is sometimes introduced be- 
tween the cylinder head proper and the combustion 
space. When the speed of rotation and the mean 
indicated pressure are higher than usual, for example, 
in one successful design where the speed is 300 r.p.m. 
and the mean indicated pressure 117 lb. per square 
inch, such a construction is imperative. At present 
the largest cylinder contemplated is 43 in. in diameter. 
The mean pressure rating is closely associated with the 
question of heat flow, while the speed of rotation, the 
stroke-bore ratio, and the connecting-rod crank 
ratio play an important part. A usual rate of maxi- 
mum heat flow is about 25,000 B.Th.U. per square 
foot of surface per hour, and this permits of con- 
tinuous operation without risk at the rated output. 

The constant-pressure cycle has been abandoned in 
favour of the more economical dual cycle, which 
permits increase of pressure during the admission and 
firing of the charge. Fuel is not actually injected into 
а compressed charge of clean air. In four-stroke and 
two-stroke engines respectively the oxygen content of 
the mixture is about 96 and 93 per cent. of that which 
would obtain if perfect scavenging were effected. 
Difficulties in connection with scavenging retarded the 
development of the two-stroke engine, but now that 
this obstacle has been removed the four-stroke engine 
is no longer of almost universal adoption. 

The weight of the design of a two-stroke engine, even 
of the single-acting type, per effective horse-power, 
and the simplicity of its parts, give it a distinct advant- 
age over the four-stroke engine. 


On the ground of simplicity, it is probable that the 
airless-injection system will be the more generally 
employed in the future, though the range in the choice 
of fuel permitted by the air-injection system is a very 
important point in its favour. In the same engines 
the author has successfully used with smokeless сош. 
bustion and without pre-heating such varied classes 
of fuel as (1) tar oils of 1-04 specific gravity and 
extreme fluidity ; (2) paraffins of about 0-80 specific 
gravity and extreme fluidity ; (3) commercial “ Diesel,” 
shale,” and gas oiis; (4) light-grade furnace oils 
of 0-94 specific gravity and with a viscosity of 200 to 
300 seconds at a temperature of 100 deg. F. ; and, by 
accident, (5) а quantity of 0-98 specific gravity furnace 
oil with a viscosity of 1,200 seconds at a temperature 
of 100 deg. F. It is doubtful whether airless injection 
would permit so wide a variation without much altera- 
tion to the form of the spray nozzle and the clearances 
of the fuel pump. Moreover, the easy regulation of 
blast air pressure in accordance with the variations 
of loading has a good effect upon combustion and 
fuel consumption. On the subject of operating cost, 
it may be said that no prime mover can compete with 
the high-compression engine in terms of commercial 
efficiency, unless the price of coal is very low and local 
conditions favour some other type. 

The remarkable characteristics of the heavy-oil 
engine adapt it admirably to the service of a centralised 
system for the supply of electrical energy and merit its 
careful consideration as a vital factor therein. Inter. 
national experience shows that 50 per cent. of the 
generating plant provided produces no more than 5 
per cent. of the total electrical output. By means of 
a suitable combination of turbo-generators and heavy- 
oil engines on an extensive scale the annual cost of 
generation by steam alone can be reduced by a sub- 
stantial amount, a recent calculation suggesting an 
economy of the order of 9 per cent. In the United 
States of America, in spite of the vast and wealthy 
systems of the electrical corporations whose trans- 
mission lines cover all developed areas, the heavy-oil 


| engine supplies approximately one-half of the total 


power requirements of that country. 


No. 20. THE GENERAL TREND OF 
MODERN DEVELOPMENT IN STEAM- 
TURBINE PRACTICE. 


By H. L. Guy, Assoc.M.Inst.C.E. 


OF the tendencies affecting the thermal efficiency of 
steam plant perhaps the most evident is the pronounced 
movement towards higher steam pressures. The motive 
lies in the thermal advantages offered, which are set 
out in Table I for the conditions there stated. The 
table also holds for a total temperature of 900 deg. F. 
if the gains per 100 Ib. per square inch above 700 Ib. per 
ва. in. are increased by 0-17 per cent. With a 28-in. 
vacuum the gain is increased by 0-25 per cent. per 
100 lb. per square inch increase in pressure. The 
„law of diminishing returns holds in a very marked 
manner. Оп theoretical grounds reheating to the 
initial temperature might be expected to increase the 
gain by 0-125 per cent. per 100 Ib. per square inch 
increase in pressure. Experience raises doubts, how- 
ever, whether this increased gain will materialise. 


TABLE I.—Increase in Steam Pressure Corresponding to 
3 per cent. Steps in Thermal Efficiency. 

Basis :--100 deg. F. temperature; 29.in. vacuum ; four 

stage feed heating. Including boiler and condenser 

auxiliaries. Capacity, at maximum continuous rating. 

not less than 40,000 kw. at 1,500 r.p.m., 20,000 kw. 

at 3,000 r.p.m., 10,000 kw. at 6,000 r.p.m. 


Increase in Thermal 


Ешсіспеу, рег cent. 3 


222 con irato c o. ЕЛЕС ML nee 


6 9 


Initial Pressure, lb. per 


3 : г sq. in. 
sq. In. Final Pressure: 1b. рег sq 


From 200 to 965 


„ 250 to 342 | 472 | 703 1.200 

» 350% 395 755 | 1,390 

„ 500% 785 | 1,530 

„ 750 to ..| 1,47 

„ 1,400 to . — ЖЕСЕ 
Rednction in Coal Con- | я | 3.04 

sumption, per cent. 2:92 | 5-66 | 8:26 10 } 


In examples of алг- | 


injection engines the power absorbed by the ч There should be little well-founded objection to the 


compressor is about the same for both types, namely, 
8 to 10 per cent. at full power. 


in the two-stroke engine due to the incomplete utilisa- 


tion of the cylinder volume and the power absorbed | 
in the scavenging pump are about equal to the losses 
іп the four-stroke engine caused by back pressure on 
the piston during the exhaust and induction strokes 


and the frictional losses due to inertia. 


are almost identical. 


| Ав may be 
expected, it follows that the thermodynamic efficiencies | 


standardisation of some such series of initial pressure 


The losses inevitable as those given in Table I. Surely, there can be no real 


justification for calling for such a variety of 3 
ав 300, 325, 350, 375 and 400 Ib. рег square inch when 
the maximum difference of possible thermal pen 
of the extremes from 350 lb. per square inch is 00 
! 14 per cent. = 
The great importance of size is not generally n : 
ciated. It is doubtful whether at present 0 . Ж 
square inch should be adopted for 50-period condens 
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plant having а lower maximum continuous rating than 
10,000 kw., or 550 lb. per square inch for less than 
20,000 kw. These are the probable minimum desir- 
able ratings for the pressures stated, and not neces- 
sarily the desirable pressures for these ratings. 

The expedient of installing high-pressure boilers 
where a considerably lower pressure is already estab- 
lished is attracting attention. This high-pressure 
steam is preferably expanded in a separate back- 
pressure unit and returned to the new boilers for ге- 
beating to something like the initial temperature, 
before admission to the older steam mains. With 
initial and reheated steam temperatures of 750 deg. F. 
and а higher steam pressure of 1,200 lb. per square 
inch, the back.pressure unit will generate 3,450 kw. 
for each 10,000 kw. generated by the low-pressure 
plant working at 200 15. per square inch, ог 2,350 kw. 
if the lower pressure із 350 10. per square inch. This 
increased generating capacity is obtained without an 
increased total coal consumption. If the lower-pressure 
plant is not reasonably efficient, the more economic 
course would be either to reserve it for peak loads or 
to scrap it and to instal new plant at an intermediate 
pressure. The increase of cost with pressure has in 
this country decreased about 15 per cent. on the aver- 
age in two years, thus leaving the desirable pressure 
dominated by economic issues. 

_ Reheating by transfer of heat from steam to steam 
18 attracting attention. If, for example, steam 18 
supplied to а turbine at 525 lb. per square inch and 
790 deg. F., and if 10-25 per cent. is condensed in а 
steam reheater, the final wetness will be reduced to 
about 6 per cent. with а maximum thermal gain of 
about 1-9 per cent. If steam is generated at 860 
deg. F. and this additional 100 deg. F. is transferred 
in а reheater following that just postulated, the maxi- 
mum thermal gain would be raised to 3-3 per cent. 
and the wetness at exhaust reduced to 3-5 per cent. 
The thermal gain would be slightly greater with no 
reheating but with steam supplied at 850 deg. F. 
Such & reheating system would only be employed 
therefore on the doubtful assumption that steam can 
be generated at а higher temperature than can be used 
in steam turbines of present design and construction. 
In the past, reheating has been adopted as а drying 
agent. The bulk of extended experience is based on 
conditions which limited the final wetness to 10 per 
cent. 

. In spite of the 5 per cent. to 6 per cent. thermal 
improvement obtainable, there is now а decided tend- 
ency against reheating by Ние gases, at least for pres- 
sures below 800 lb. per square inch. Тһе additional 
apparatus is large and costly, as is also that necessary 
to safeguard the turbine when load is suddenly dropped. 
Between 1,000 and 1,500 lb. per square inch the dis- 
advantages of flue-gas reheating are minimised and the 
desirability is increased. Тһе present tendency is to 
retain flue-gas reheating in such cases. 

Both the advantage and the need of reheating 
practically disappear if it becomes possible to work 
at considerably higher temperatures. ‘Thus, if 810 
deg. F. and 950 deg. F. can be used with initial pres- 
sures of 600 Ib. and 1,000 lb. per square inch respec- 
tively, the wetness fraction at exhaust will be the 
same as with 350 Ib. per square inch and 700 deg. Е. 
Unhappily, this recourse is scarcely consonant with 
recently acquired knowledge of the creep of materials. 
. Table IV gives the temperature increases which 
increase the thermal ећсіепсу by steps of 3 per cent. 
Comparison with Table I shows that an increase of 
408 Ib. per square inch from 350 to 758 lb. per square 
inch gives the same thermal gain as an increase of total 
temperature of 145 deg. Е. from 700 deg. F. to 845 deg. Е. 
Designers have begun to think of strengths of materials 


TABLE 1V.—Increase in Total Temperature Corresponding 
to à per cent. Steps 1n Thermal Efficiency. 

Basis: 700 deg. Е. total temperature; 29-in. vacuum ; 

four-stage feed heating. Including boiler and condenser 

auxiliaries. Capacity, at maximum continuous rating, 

not less than 40,000 kw. at 1,500 r.p.m., 20,000 kw. at 
3.000 r.p.m., 10,000 kw. at 6,000 r.p.m. 


Increase іп Thermal 
Efficiency, per cent. 


Initial Pressure, | Increase in Temperature, 
deg. Е 


№. per sq. in. eg. Е 

700 72 143 | 215 | 2990 

zn 73 146 219 292 

350 74 148 222 ДЕ 

200 75 150 — — 

750 73 == z= = 
1,400 63 EMO == = 
Reduction in coal con- = 

sumption, per cent. 2.92 5-66 8:26 | 10:71 


іп terms of temperature, time, and the chemical action 
of the medium with which they are in contact. It is 
now known that resistance to fatigue is greatly reduced 
under corrosive conditions. While some research іп 


these matters has been carried out and more initiated, it 
is costly in apparatus and even more во in time. Unless 
the whole resources of the country for such work are 
rapidly co-ordinated in a single comprehensive plan of 
research, designers will be compelled to undertake the 
responsibility of opening up the high-temperature 
field, assuming the inevitable risks which are entailed 
by the absence of the guidance of such research. 

Regenerative feed heating has become firmly estab- 
lished. In this country, where it was initiated, 
temperatures at the outlets of feed heaters are being 
generally raised, and consequently the number of 
stages is increasing. This is resulting in the addition 
of air heaters and the retention of the economiser. In 
some other countries, where elaborations were practised 
never entertained here, the tendency is towards 
simplification. Feed-heaters tend to become fewer, 
oil and air coolers are being removed from feed. 
heating circuits, and economisers are showing signs of 
being reintroduced in conjunction with air heaters. 
There is a decided tendency to eliminate chemical water 
treatment and to substitute evaporators, coupled either 
in parallel with one stage of feed heating or taking the 
place of one. 

The introduction of feed heaters, evaporators, and 
ejectors introduced a dilemma in the contract definition 
of performance and tests, but this is being overcome as 
experience is gained. It is, however, desirable to give 
guarantees and to take contract tests with the evapora- 
tor cut out or by-passed. For like causes, there is a 
tendency to seek new methods of stating performance. 
The possible systems are, for given steam conditions, 
vacuum, and stated feed temperature, by (a) steam 
consumption, (b) heat consumption, and (c) thermal 
efficiency. The first is perhaps the simplest, because 
it is the first quantity deduced from the test, and gives a 
constant figure of merit, whereas that deduced for 
(6) or (c) will depend on the Steam Tables used, while 
(c) also depends on the value adopted for Joule's 
equivalent. Оп the other hand, (6) and (с) are more 
readily translated into coal-consumption, and have the 
added advantage tbat with given variation in steam- 
pressure and temperature and feed-temperature any 
necessary test corrections are considerably reduced. 
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be mainly determined by considerations bearing оп 
the capital cost in relation to prospective demand. 
The selection of very high pressures and temperatures 
and large outputs may render it desirable to subdivide 
the main units on two or more line shafts operating at 
different speeds. А closer correspondence between the 
outputs of а steam-generating unit and а steam- 
raising unit than has already been obtained appears 
desirable from the points of view of saving space, 
capital costs, and economy of operation. Ratios of 
1 to 2 or 1 to 3, depending on the size of the former, 
could be adopted with advantage. Apart from other 
reasons, & design of station, including two boiler units 
per turbo-set, would facilitate the parallel grouping of 
boiler- and turbine-houses, thus minimising the length 
of the steam pipes and the resulting losses. Pressures 
within the limits of, say, 350-750 Ib. per square inch 
do not appear to call for any very radical alteration 
in the design beyond added strength to resist such 
increased pressures. 

]t is necessary to emphasise the greater influence 
exerted on thermal efficiency by increasing tempera- 
tures rather than pressures and the need for concen- 
tration on the problems arising therefrom. It is 
hoped that the nickel-chrome-molybdenum steels and 
other special alloys suitable for withstanding corrosion 
and erosion will maintain their tensile strengths when 
operating within the limits of, say, 850 deg. to 900 
deg. F. The cost of such materials is important, but 
parts subjected to the higher temperature form an 
inconsiderable section of the plant as а whole. Boiler 
pressures of 500 to 600 Ib. per square inch may now 
be regarded as standard. 

Reheating boilers introduce a serious complication, 
and whilst the thermal advantages arising out of the 
employment of live steam as an alternative appear to 
be small, the arrangement is simple and is to be pre- 
ferred if reheating is considered necessary. With 
the higher temperatures referred to, reheating would 
. not appear to be necessary, as the wetness-factor is not 
 excessive— more especially И the bleeding stages of the 
turbine are correctly arranged. "There is no evidence 


to show that with the adoption of high pressures and 


| temperatures the reliability of turbine- or boiler-plant 


It is very desirable to reach agreement on the exclusive is sacrificed for the admitted thermal gains, or that 


use of one of these systems. 

Great advantages would accrue if it could be agreed 
that one of the following ratings should be standardised 
for two years for extensions. (1) For intermediate 
stations, 20,000, or 25,000, or 30,000 kw. (M.C.R.) at 
3,000 r.p.m., and (2) for the largest stations, 50,000 or 
60,000 kw., or larger, at 1,500 r.p.m. The same 
would apply if standardisation could also be effected 
for a like period іп the matter of initial steam 
temperature and pressure. 


No. 21. PROSPECTIVE DEVELOPMENT 
IN THE GENERATION OF ELEC- 
TRICITY AND ITS INFLUENCE ON 
THE DESIGN OF STATION-PLANT. 


By 8. L. Pearce, С.В.Е., D.Sc., M.Inst.C.E. 


Tux policy underlying the Electricity Supply Act of 
1920 will have the ultimate eflect of reducing very 
substantially tho number of generating-stations required 
in this country, and will increase the total capacity of 
those selected to carry the base loads. "Тһе following 
important factors will influence design of stations and 
plants :— 

(1) The employment of larger individual unita for 
both steam-generating апа steam-raising purposes. 

(2) The employment of higher steam pressures and 
temperatures (especially the latter) with or without 
reheating and with regenerative feed heating. 

(3) The adoption where possible of higher voltages 
of generation and of switching and for auxiliary 
services. 

To-day the rating of the largest single generator 
under construction in this country for operating at 
1,500 r.p.m. is about 40,000 kw., and of that pro- 
jected 62,500 kw. These figures may appear small in 
comparison with machines of 75,000 and 160,000 kw., 
respectively, whieh have been constructed or are under 
construction in the United States. Ву an appropriate 
grouping of units of the foregoing ratings, on two or 
three line shafts, there is no inherent difficulty in the 
way of producing a total rating of 208,000 kw. as in 
the case of the new State line generating station. 
From the point of view of system operation "' in the 
future, it is considered desirable, in the case of large 
units, that à maximum overload rating (short period) 
should take the place of the present standard maximum 
continuous rating. 

Boilers generating 250,000 lb. of steam per hour 
and upwards have been constructed for working 
pressures up to 1,500 lb. per square inch, and there 
appears to be no inherent difficulty in obtaining boilers 
capable of operating а 50,000 kw. веб. Тһе need for 
such units may be questioned in this country, and will 


the operation of such plants presents serious difficulties. 

‘Compounding " of existing stations has been re- 
sorted to in a few special cases, pressures of 1,400 1b. 
per square inch having been used. "There is a limit 
to this development, dependent on such factors as the 
existing steam pressures, the fuel costs, and the 
probable station load-factor in future; but where 
these are favourable for compounding,” the thermal 
gains will probably be found to outweigh the capital 
outlays involved. 

With inerease in pressures and temperatures, there 
will be an increase in cost of certain items of the plant 
(Table 1) with а corresponding decrease in that of the 


TABLE J.---Comparative Costs оп а Percentage Basis. 


a — — 


Working pressure, Ib. per sq. in. 400 eno 800 
Temperatures, deg. Г... as 775 900 900 
Boilers.. 100 111 123 
Turbines = 52 100 107 117 
Piping and heaters 100 118 118 
Feed pumps 100 113 118 


a 0 


condensing plant, the circulating-water culverts and 
buildings. 

It may be assumed that in course of time these 
differences will diminish to some extent. 

For all new base-load stations operating on load- 
factors of 50 per cent. and upwards, there appears 
to be a distinct commercial gain in adopting a working- 
pressure of about 600 Ib. per square inch—and possibly 
somewhat higher where the load-factor well exceeds 
50 per cent.—and at the same time in utilising the 
maximum temperatures permissible with the materials 
available. Above this limit the thermal gains appear 
to be outweighed by the increased capital costs (Figs. 
] and 2). | 

With regard to condensing plants, the cooling sur- 
face provided per kilowatt generated shows а steady 
decrease, the figure of 14 sq. ft. common а few years 
ago having recently been reduced to 1, and in some 
cases even to 0-8 sq. ft. This is explained by the 
reduced quantity of steam flowing to the condenser 
for a given output due to increased steam pressures 
and temperatures, and to the extraction of steam from 
the turbine for feed-heating purposes. Single con- 
densers have been built with a cooling-surface of 60,000 
sq. ft., and main units have been arranged with as 
many as eight independent condensers, but these are 
abnormal, and with main units of 50,000-60,000 kw. 
maximum continuous rating twin condensers are be- 
coming standard. ies | 

Experience has shown the desirability of reducing 
the oxygen in feed water to below 0-1 cub. ст. per 
litre to prevent corrosion, the deleterious effecta 
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of which are becoming more important as steam is 
generated at higher pressures and temperatures. Тће 
feed-heating plant should be designed in conjunction 
with the boiler-plant, to ensure the maximum overall 
thermal efficiency which is obtained in such cases of 
increased steam pressures and temperatures by higher 
final feed temperatures. А maximum temperature 
rise of about 60 deg. F. per stage represents the best 
compromise between the theoretical desirability of 
an infinite number of stages of heating and the practical 
considerations of arrangement and cost. Owing to 
the more extended use of multi-stage bleeding, the 
case for independent steam-driven house-service sets 
is not strong, more particularly in large interconnected 
generating stations; and house-service generators 
can be incorporated in the construction of the main 
sets with advantage. Ав an alternative or duplicate, 
and subject to effective control and protective arrange- 
ments, there is much to be said in favour of step-down 
transformer supply for auxiliaries. In this case an 
emergency steam-driven auxiliary set in each station | 
would suffice. Large auxiliary low-voltage generators 
are difficult, to construct, and it is difficult to convey | 
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satisfactory insulation is extremely difficult. In 
the absence of step-up transformers or external 
reactance-coils, the reactance required for limiting 
short-circuit currents to values within the rupturing- 
capacity of the switchgear has necessarily to be in- 
corporated in the stator windings, with the natural 
consequence that under short-circuit conditions the 
mechanical forces on inherently weaker windings are 
appreciably increased. The elimination of delta- 
star connected transformers between the generators 
and the high-tension 'bus-bars may result in trouble 
due to harmonics in the generating wave-form, if the 
transmission-system consists mainly of cables having 
relatively high capacity; and, furthermore, unless 
the insulation on the end turns of the stator windings 
is heavily reinforced, trouble due to voltage transients 
is very likely to oceur. Some interesting developments 
are foreshadowed with the employment of hydrogen gas 
as а cooling medium. Whether the diminution of losses 
will outweigh the extra cost appears problematical. 
With the growth of generating and transmission 
systems, transformers are becoming of extreme import- 
ance, because of the unique and simple facilities which 
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OIFFERENCE: PENCE PER 1,000 KW.-HRS. 


Switchgear is probably the principal limiting factor 
in electrical power development, this being one of the 
main reasons for the employment of current-limitin 
reactances. It is seemingly safe to say that high 
pressures are more easily handled than heavy currents, 
which give trouble, owing to the heating of contacts, 
eddying current effects, skin effects and the relatively 
enormous magneto-mechanical forces. Heavy contacts 
necessitated by heavy currents involve heavy switch 
movements, which again react unfavourably on other 
features of design. On the other hand, however, 
higher pressures demand larger clearances, and con. 
sequently lack of space and economic considerations 
frequently lead to the employment of gear of the 
metal-clad type—a more extended use of which may 
result from the development of large power-stations. 
Great advances have been made in the design and 
construction of completely enclosed switching equip. 
ments, which have been mainly the work of British 
firms. The adoption of metal-clad gear in some of the 
latest large power-stations in the United States 
is therefore, not without interest. 

For voltages in excess of 33 kv. the tendency is to 
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а 400 500 600 700 800 
(768. А.) PRESSURE AT BOILER: LB. РЕА SQ.IN. (768.8) PRESSURE AT BOILER: 18. PER SQ.IN. 
OVERALL Economy. OVERALL Economy. 
Load-factor  ... us T T 50 per cent. Load · factor 60 per cent. 
Fixed charges ds МУ "us 10 — 2 = 12 per cent. Fixed charges ... -— 10 ＋ 2 = 12 рег cent. 
Cost of coal, delivered 178. per ton. Cost of coal, delivered 174. per ton. 


Steam-temperature at boiler stop-valve 


Differences referred to 400 1b. per square inch and 775 deg. F. 


at boiler stop-valve. 


the current from them. Hence the case for higher 
pressures of, say, 2,200 to 3,300 volts, and the use of 
transformers, where necessary, for individual motors or 
groups of small motors. 

There has recently been а marked advance in this 
country in the building of machines up to 30,000- 
35,000 kw. capacity, running at 3,000 r.p.m. Owing 

“transport difficulties, there is a tendency to adopt 
& fabricated structure of steel framing for large stators. 
The limit in the size of solid steel rotor forgings, іп the 
case of sets running at 1,500 r.p.m., is about 40,000 kw. 
The size of generators is limited by difficulties arising 
from the relatively heavy stator currents, and the 
difficulty of ensuring equality of the electromagnetic 
conditions in the separate components of heavy lami- 
nated conductors, without unduly reducing their cross- 
section in places. There is also a limit to the current 
that can be conveniently conducted from the terminals 
ofa large generator. These difficulties have, in some 
cases, been minimised by the employment of two 
distinct windings on а single generator; if necessary 
or desirable, the two windings may be connected to 
separate sections of the ' bus- bars, in which case ' bus- bar 
sectionalising reactances are unnecessary, since the 
link between the 'bus sections шау be established 
inductively through the mutual interaction of the 
twin stator windings. 

Generator stators are being wound for the full-line 
pressure, which thus eliminates the use of step-up 
transformers ; and such а method of winding obviously 
possesses advantages from a saving in space occupied 
and in capital outlay. The advantages of such high- 
pressure windings арреаг to be counterbalanced by 
the following disadvantages. High-voltage generators 
are less efficient than those for lower pressures. Тһе 
stator windings are mechanically weaker, and their 


775 or 900 deg. F. 


they provide for an illimitable range of pressure-ratios 
and their relatively high efficiency. Recent develop- 
ments in design and construction have raised both the 
output and the voltage, and it is difficult to set any 
limit thereto. Satisfactory yoke joints become diffi- 
cult to make in large transformers, and it is mainly 
for this reason that three and five-limbed cores are 
now employed in the construction of single-phase and 
three-phase transformers respectively. Тһе conse- 
quent reduction in the height facilitates keeping within 
the dimensional limitations imposed by the railway 
loading-gauges. The selection of single-phase banks 
or three-phase units depends on the space available 
and the amount of standby capacity required in relation 
to the total transformer-capacity installed. 

It is usual to arrange that the high-voltage windings 
of step-up transformers shall be star connected, which 
thus allows the neutral point to be earthed, and, 
with the low-voltage windings connected in delta, 
troubles due to harmonics in the wave-form of the 
generators are largely, if not entirely, eliminated. 
The converse is preferable for step-down transformers, 
but if it is not feasible, the alternatives аге : (a) star- 
delta connected windings, with the provision of other 
suitable means for earthing the neutral point of the 
system connected to the lower voltage (delta) ter- 
minals, or (b) star-star connected windings, with the 
addition of а delta-connected tertiary winding. For 
large units of plant the forced oil-cooled type employ- 
ing the external air or water-coolers is likely to be 
favoured, coupled with а more extended use of the 
out-door type of unit. Voltage-control is likely to 
become more important in the future in connection 
with supplies to the '' grid," and this will be effected 
by induction-regulators, booster transformers, or tap- 
changing equipments. 


Steam-temperature at boiler stop-valve 
Differences referred to 400 lb. per square 


... 775 or 900 deg. F. 
inch апа 775 deg. F. 
at boiler stop-valve. 


adopt the out-door station type of switching equip- 
ment, or, alternatively, the Hall type of gear. For 
voltages below 33 kv. the cellular type of gear is still 
widely adopted, with or without phase-isolation. It is 
doubtful whether the addition space and cost incidental 
to phase-isolation can be justified. Increasing attention 
is being given to 'bus-bar insulation and means for 
dealing with the spread of smoke or gas vapour arising 
from local troubles. ОП circuit-breakers have been 
developed for a designed breaking-capacity of 2,000,000 
kv.-a. Switch kilovolt-ampere ratings are, however, 
still very arbitrary, despite much standardisation work, 
but important research work is still being carried on in 
this fruitful field of investigation. 


FRENCH Ковегсм TRADE IN Motor VERICLES.—À 
short report regarding French foreign trade in molor 
vehicles has been prepared by the Department of Over- 
seas Trade, 35, Old Queen-street, London, S. W. I. from 
information furnished by the commercial counsellor at 
Paris, and issued to firms whose names are entered on n 
special register. United Kingdom firms desirous 0 
receiving a copy of this report, together with particulars 
of the special register service of information. shoul 
communicate with the Department at the above address 
quoting reference number А-Х. 6268. 


TRIAL Тар or тнк 8.8. "CaRowr"—Launched 
recently from the Hebburn shipyard of Messrs. Palmers 
Shipbuilding and Iron Company, Limited, tbe m 
screw oil-tank steamer Caroni, which is the third ја 
recently ordered from that firm by the Venezuela G 
Oil Company, ran successful trials on May 5 
This vessel, like the two others, has been constructed a 
the Isherwood system of longitudinal framing, andis t 4 
with triple-expansion engines. The auxiliaries um e 
steam winches and windlass supplied by Messrs. Clarke. 
Chapman and Company, Limited, Gateshead-on-Tyt. 
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A CENTURY OF INVENTIONS.* 


By Sir ЈАМЕЗ ALFRED Ечтхс, K.C.B., M.A., LL.D. 
D. Sc., F.R.S., M. Inst. C. E. , 


(Concluded from page 711.) 


Еком time to time in the history of engineering we 
find a new idea born, resembling what hioloyists call 
а sport, which gives an unexpected turn to the process 
off inventive evolution. No one can confidently 
extrapolate the curve of engineering progress; its 
equation is liable to capricious change. And besides 
those occasional fresh departures we find, especially 
inJmodern times, that the scientific method is соп- 
tinuously at work, acting always as an auxiliarv to 
experience in improving what is already familiar. 
Thus the influence of science is felt in two ways: in 
oceasional spectacular events which open up channels 
where the stream did not flow before, and also in con- 
stant guidance of established currents, giving them 
greater volume and & more favourable course. 

Take an illustration or two from the history of 
metallurgy. ln 1828, the only forms of iron available 
for construction on a large scale were pig.iron, the 
product of the blast-furnace, and puddled iron, the 
same product decarbonised in the reverberatorv 
furnace. When railways began there was doubt 
whether rails should be cast or wrought. Wrought 
iron had Stephenson's support and won the dav. 
But it was not еазу for the output of puddled metal 
to keep pace with the rapidly-increasing demand which 
arose for rails, for boiler plates, and presently also for 
ship plates when iron came into use as the material 
for building hulls. It became urgent to find some 
other way of obtaining iron in the malleable state. 
In 1856, Bessemer attacked the problem as an outsider 
who broke away from the traditions of the trade. 
His method was а sport, but no accident; it was ап 
outcome of scientific thought. His first success was 
quickly followed by failures which only stimulated him 
to investigate their cause and cure. The difficulties 
were overcome, and mild steel began slowlv to take 
Из place as the most valuable of all constructive 
materials known to the engineer. 

À few years later, the alternative process of the open 
hearth was developed by Siemens, not less novel, and 
not less an offspring of scientifically-trained intelligence. 
Regenerative heating—an idea which had already 
found engineering expression in the Stirling air-engine 
—secured the high temperature necessary for the 
molten bath. Less simple and less rapid than the 
process of Bessemer, it had the advantage of easier 
control; it could be made static. Each method has 
its own field of usefulness; together they ‘supply the 
world with nearly a hundred million tons of steel a 
year. 

In more recent times, electricity, which is the hand. 
maid of every branch of engineeriug, has given the 
steel- maker additional types of furnace with large 
application in the blending and refining of special 
steels. Steel has become a word of many meanings. 
We have learnt, and are still learning, the amazing 
Variety of characteristics which can be produced in a 
metal, mainly iron, by adding regulated quantities of 
other substances. The study of alloys, both ferrous 
and non-ferrous, is an immense field of research in 
which the resources of chemistry and physics are placed 
at the service of the engineer. By their aid he learns 
how to obtain a product that will fit а special purpose. 
It is, in each case, a question not simply of composition 
but of heat-treatment, for the atoms are like a com- 
munity of alien races, subject to collective excitement, 
and liable, in their stormy moments, to assume new 
groupings which largely and permanently affect the 
properties of the piece. 

‚Ву means of such study, the engineer is now рго- 
vided with cutting steels which have revolutionised 
workshop practice; stainless steels whose use goes far 
bevond the requirements of the cutler ; mechanically 
strong and wear-resisting steels in a profuse variety ; 
and magnetically hard steels which are retentive of 
Magnetism to a degree not approached before. It would 
seem that vou have only to specify а new require- 
ment and the metallurgist finds an allov that will 
meet it. You want a metal which will not change its 
dimensions with temperature, and he discovers Invar. 
You want а steel which will refuse to take up any 
magnetism at all, and he provides it. You want a 
metal immensely susceptible to weak magnetic fields, 
with which to “load” а telegraph cable, and he dis- 
covers Permalloy. You want a metal which will 
combine the lightness of aluminium with something 
of the strength and ductility of mild steel, and he 
discovers Duralumin and the Y alloy. 

It is a scientific process of high-temperature electro- 
lysis that has made aluminium а commercial product. 
The designers of aircraft and of motor-cars appreciate 
its value, in the alloyed state, and one may conjecture 
a O 88 


* The Thirty-Fourth James Forrest Lecture, delivered 
before the Institution of Civil Engineers, on Jure 4, 1928. 


that in many fields of engineering construction we are 
on the threshold of an aluminium age. А material, 


the magnetic circuit to an experiment of Faraday, 
which, in 1831, first showed that the movement of a 


not too costly, which has nearly the strength of mild | conductor across а magnetic field generates electro- 


steel, with little more than one-third its weight, ought 
to have an unlimited future. It has even been 
suggested that for the new age we should look to the 
alloys of another and still lighter metal, magnesium. 
Research in these directions proceeds apace. 

À century ago the development of the steam engine 
had not emerged from the empirical stage. A change 
came soon after 1850, when men began to think of 
energy as protean and imperishable. 'The mechanical 
theory of heat was established, and, in 1859, Rankine 
published his “ Manual of the Steam Engine." Kelvin 
rediscovered Carnot, and the Carnot cycle came to 
be recognised as an ideal criterion of performance which 
no engine could conceivably surpass. Engineers strove 
to bring their engines nearer to that standard by com- 
pound expansion, by superheating, and by other means 
of reducing avoidable waste. Тһеу also strove to 
widen the interval between the temperatures at which 
the working substance took in and rejected heat, for 
the heat drop ” between these limits determines how 
much of the supply of heat is ideally capable of con- 
version into work. Boiler pressures went up and up: 
they are rising still. А committee of this Institution 
helped to spread a sound gospel by recommending the 
Rankine cycle as а basis of comparison with the resulta 
of tests, a cycle which differs from that of Carnot only 
by assuming that no reversible process is followed in 
the return of the condensed water to the boiler. But it 
is interesting to notice that modern steam plants of 
the most efficient type have introduced a reversible 
process through the device of bleeding.“ which 
enables the condensate to be heated step by step on its 
way back to the boiler, in a manner во nearly reversible 
as to make the whole cycle approximate to the ideal 
of Carnot. 


АП this exemplifies the continuous steady pressure of 
scientific ideas in improving the procedure of the 
practical engineer. In a different category I would 
place the invention, by Parsons, of the steam turbine. 
That, too, was an application of scientific ideas, but it 
is an example of what I have called a sport. It broke 
away from established lines, and we may say that in 
the world of engineering the genius of Parsons opened 
up в new kingdom. He gave us а power producer, 
wholly novel in action and design, of greatly augmented 
efliciency, with a concentration and magnitude of 
effect never even imagined before. 

Another sport was the internal-combustion engine. 
Time would fail me to trace its development from 
primitive forms; to tell of the steps, big and little, 
but all essentially scientific, which brought into opera- 
tion the cycles of Otto and Clerk and Diesel ; of the 
multitude of engines which have turned the man in the 
street into an engineer, crowding the highways, dotting 
the seas, and achieving, in some sense, a conquest of the 
air. 

Reverse а heat-engine and you have a heat-pump, 
which means that by expending power from outside 
you can make a body colder than its surroundings and 
keep it colder. From this simple piece of thermo- 
dynamics has sprung a branch of engineering with 
immense and growing economicimportance. Refrigera- 
tion makes the whole world our orchard, our sheep- 
farm and our cattle-ranch. Perhaps in no other field 
do so many scientific problems arise for solution as 
in the transport and storage of foodstuffs under such 
conditions of cold as will, without substantial damage, 
preserve them from bacterial attack. 

The science of refrigeration, too, offers & conspicuous 
example of how an industrial process, strikingly novel, 
may take its origin from an apparently insignificant 
physical fact, and then repay the debt to pure science 
by promoting the progress of research. Long ago 
Kelvin and Joule, in experiments on the properties of 
gases, discovered that when air escapes under pressure 
through a throttling orifice it undergoes a small drop 
in temperature—about one-fourth of а degree for each 
atmosphere. Years afterwards Linde and others, by 
applving а regenerative interchanger to transfer the 
cold from the escaping air to the stream that was 
approaching the orifice во as to obtain а cumulative 
effect, used this as а practical means of liquefving air 
and of separating its oxvgen and nitrogen, with the 
result that each of the two may be commercially utilised. 
This is now the foundation of more than one consider- 
able industry ; moreover, it has given to physicists 
а new tool of research, enabling them to bring tem- 
peratures down to an extreme never before reached in 
any terrestrial laboratory. 

In the region of applied electricity, perhaps more 
than in any other part of engineering. instances multiplv 
themselves of the exchange of benefits between practice 
and science. One may, of course, say, with perfect 
truth, that all the applications of electricity are in 
their origin fruits of scientific research. If you trace, 
for example, the history of the dynamo you go back 
through Hopkinson's formulation of the principle of 


motive force. The very language in which one de- 
scribes this fundamental discovery is language we 
owe to Faraday himself. From that experiment what 
а progeny has sprung. Апа may it not be fairly 
claimed that all the practical devices of electrical 
engineers, the dynamo, the motor, the transformer, 
the storage batterv, the arc lamp, the vacuum bulb, 
the electrolysis bath, the electric furnace, the telephone, 
and many more, have advanced the purely philosophic 
study of electricity ? With their help the physicists 
have now discovered that in positive and negative 
electrification—in the protons and electrons, which 
together compose the atom—we have the primitive 
brick-bats of which the whole material universe is 
built. Perhaps some day the philosophers who have 
analysed matter into these brick-bats, teaching us how 
many of each kind are in the atom of any element, 
and the engineers, who are always searching for sources 
of power, may put their heads together and discover 
а means of tapping, in some sufficiently controllable 
manner, the huge stores of internal energy which the 
atoms are known to conceal. That would, indeed, be 
& new departure, but I dare not predict that it will 
ever happen. Prophecy, as George Eliot said, is of 
all forms of human error the most gratuitous. 

When Kelvin, in 1853, discovered, as а piece of 
mathematical reasoning, that, under certain conditions, 
as to resistance, self-induction, and capacity, a dis- 
charge of electricity would be oscillatory, he little knew 
what he was letting the world in for. From that seed 
has grown a great tree. The branches, one may say, 


Гаге visible over many housetops. Through Clerk 


Maxwell, Hertz, Lodge, Marconi, Fleming, de Forest, 
and many others, discovery and invention have pro- 
ceeded, hand in hand, to accomplish what seems to 
me the most wonderful of all the wonders of applied 
science. The telephone of Graham Bell, the micro- 
phone of Hughes, the phonograph of Edison were 
arresting marvels whose first coming I vividly recall. 
But wireless broadcasting still more impresses the 
imagination. It gives other marvels an added value, 
and works an even greater social change. 

Towards the end of last century, when physical 
science seemed to some of its votaries to have settled 
into a groove, suddenly there was an astounding out- 
burst of discovery. The X rays, radioactivity, the 
electron—these followed one another in bewildering 
succession; discoveries wholly unexpected and ргер- 
nant with uses to mankind. Each in turn was a 
revelation to the philosopher ; it gave a fresh direction 
to his concepts of Nature, and it enriched him with 
novel methods of research. Each of these discoveries 
also offered an untrodden avenue of practical applica- 
tion. Let me, in the short time that remains, speak 
briefly of what engineers have done to harness the free 
electron. 

About 1895, Sir J. J. Thomson, examining the 
discharge which proceeds from the cathode or 
negative pole of a Crookes’ vacuum tube, established 
the fact that it consists of a stream of separate 
particles—corpuscles he called them—of negative 
electricity, independent and all absolutely alike. 
These corpuscles are now called electrons; normally, 
in the absence of electrical disturbance, they make up, 
as it were, the crinoline or fender of a material atom ; 
but when streaming from the cathode they have 
escaped from domestic ties. Each electron is a 
definite quantity of disembodied  electricity-—an 
irreducible unit—detightfully free to respond to 
any electric force, for its inertia is barely the eighteen- 
hundredth part of that of the lightest atom of ordinary 
matter. Free electrons are known to be given out 
by highly heated substances, such as the glowing 
filament in the vacuum bulb of an electric lamp. 
This fact was turned to account by Fleming in an 
invention which one may, with no exaggeration, call 
epoch-making. He was in search of а sensitive 
detector of wireless signals, a detector more sensitive 
than the types Marconi originally employed. When a 
telegraphic signal sent by wireless strikes the receiving 
aerial, it sets up a group of electrical oscillations, where 
crests and hollows alternate in very rapid succession— 
many thousands of times per second. To get them to 
make a signal which will be heard on a telephone or 
shown by a galvanometer, you must rectify the group, 
cutting out the hollows, one may say, and leaving 
only the crests. Fleming, in 1905, had the happy 
inspiration to employ the electrons which are given 
off by the hot filament in a vacuum bulb as agents 
in the work of rectification. For this purpose he 
fitted the bulb with a second conductor, now called 
the plate or anode, to which the stream of electrons 
from the hot filament may pass. He connected the 
bulb with the receiving aerial in such a manner that 
oscillations due to the wireless signal endeavoured 
to bridge the gap between filament and plate. When 
this is done, the crests—as we may call those parts 
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of the oscillating current which flow with the stream 
of electrons—pass easily ; but the hollows, which are 
the parts that try to flow the opposite way, are 
stopped. Thus the device acts as a rectifier of the 
received oscillations, keeping the crests but cutting 
out the hollows, and for that reason the inventor 
very appropriately called it a valve—a thing that 
allows passage only one way. The Fleming thermionic 
valve soon came into use as a sensitive detector of 
wireless signals. Two years or so later, its capabilities 
were much extended by the American electrician, 
Lee de Forest, who introduced & third conductor, 
in the form of а grid through which the stream of 
electrons on their way from the filament to 
the plate. With this addition, the device, now called 
а triode valve, could be applied as a powerful relay 
or amplifier, receiving any electrical oscillations and 
passing them on greatly magnified. It is arranged 
that the incoming oscillations shall cause small 
variations in the potential of the grid ; these produce 
large and sensibly proportional changes in the 
electron stream which passes to the plate. The 
triode valve is the essential instrument of modern 
wireless ; it is applied not only to rectify and magnify 
the received signals, but also, at the sending end, 
to create the oscillations which are radiated into 
space. Thus, from the great station at Rugby, a 
group of mammoth triode valves converts hundreds 
of horse-power into high-frequency electrical oscil- 
lations which carry signals and speech to America. 
And even this is not the end of the wonderful story, 
for the triode valve also acts as what is called a 
modulator, impressing upon the high-frequency waves, 
which constitute wireless radiation, the fluctuations 
of amplitude which enable them to serve as carriers 
of speech or of music, so that they may thereby 
convey the relatively slow vibrations of quite another 
sort which make up sound. Further, in telephoning 
over wires, the triode valve forms an admirably 
effective relay, acting, at a succession of points along 
the line, to restore the energy of the transmitted 
sound without injury to its quality. Moreover, by 
using suitable filtered bands of carrier currents, 
а number of entirely independent conversations can 
take place simultaneously over the same wire, while 
it serves also as a channel for a multiple group of 
telegraphic messages. All these wonders are made 
possible by the triode valve. Its technical applications 
appear to have no bounds. It is also an instrument 
of research; in the hands of physiologists and others 
it measures the slightest and most fugitive of electrical 
effects. 

I have cited enough examples to illustrate the 
broad truth of Tregold’s dictum that the scope and 
utility of civil engineering are increased by every 
discovery in natural philosophy. But so sweeping 
a statement can scarcely fail to have some exceptions, 
and exceptions are, in fact, suggested by the present 
curious state of physical science. At the moment, the 
very basis of physics is in a state of flux. Its exponents 
are struggling to assimilate two momentous new 
ideas—the principle of relativity and the quantum 
theory. The relation of these ideas to the familiar 
body of older physics is obscure. They present 
dilemmas which are not yet solved. Their exact 
form and place in the logical scheme of scientific 
thought has still to be determined. One may say 
that, while the superstructure remains intact, the philo- 
sophical foundation on which it stands is strangely 
disturbed. Physicists are, as it were, confronted with 
a difficult but not impossible task; they have to 
transfer bodily their elaborate and beautifully coherent 
building, as a going concern, from one foundation 
to another, and the new foundation is not quite 
ready. They are hard at work laying it, laying 
it indeed so deep that the passer-by cannot make 
out what is going on. When the operation is com- 
pleted it will be a great achievement. But I do not 
think it will make much difference to the engineer, 
for his concern is with the superstructure itself. 
That will doubtless settle down quite comfortably 
when the necessary adjustments are made. It will 
function as well as before, and continue to admit of 
extensions which the engineers will in due time turn 
to practical account. 

The century we now review is but a petty unit in 
the multitude of centuries that make up the recorded 
and unrecorded history of man. By comparison, it 18 
a mere fragment of time, yet how big when judged by 
the changes it has wrought. If you test progress by 
the conquest of inanimate nature, then the century now 
closing finds no parallel in the past. It may be likened 
to the efflorescence of a plant which for long has been 
quietly growing to maturity and suddenly bursts into 
flower. We have witnessed, as it were, the change from 
bud to blossom. What is to follow? What is left 
for the future engineer to до? When you celebrate 
the second centenary of this Institution, of what will 
your lecturer have to tell? Can the recent astounding 
pace of discovery and invention be maintained? Or 


does a time approach when engineers will sit down like 
so many Alexanders to lament а too-completely соп- 
quered world of mechanical things, just as a time comes 
to geographers when there are no more regions to 
explore? Transport, especially by air, may be made less 
perilous and more convenient. Communication may 
be extended to include vision; that is half done already, 
and I confess to no enthusiasm for the other half. 
Power will certainly be more generally distributed. 
But can we expect the engineers of the coming century 
to bring about developments in the application of 
natural resources comparable to those of the past 
hundred years’ І am, as I said, no prophet, but I 
doubt it. To me it seems more likely that there will 
be something of a lull in the revolutionary fervour of 
the engineer. Social changes—drastic social changes— 
may be looked for, but not, I think, so directly con- 
sequent on his activities as in the century now ending. 
Mechanical devices will, of course, be increasingly 
used, but probably they will become standardised and 
taken for granted, like the watches we carry. We 
cannot be surprised if we find interest in them slacken. 
Improvements will be made, but they will attract little 
notice, for the things they affect will already be 
commonplaces of life. It may very well happen that 
the mental energy of mankind, now flowing so strongly 
in this channel of ours, will seek and find outlets in 
other directions. While as engineers we may regret 
such an issue, we cannot but admit that it may prove 
beneficial to the human race, since, beyond question, 
there is grave need for progress of quite a different 
kind. 

For the fact remains that all our efforts to apply 
the sources of power in Nature to the use and conve- 
nience of man, successful as they are in creating for 
him new capacities, new comforts, new habits, leave 
him at bottom much what he was before. I used, as 
a young teacher, to think that the splendid march 
of discovery and invention, with its penetration of 
the secrets of Nature, its consciousness of power, its 
absorbing mental interest, its unlimited possibilities of 
benefit, was in fact accomplishing some betterment of 
the character of man. I thought that the assiduous 
study of engineering could not fail to soften his primitive 
instincts ; that it must develop a sense of law and order 
and righteousness. But the war came, and I realised 
the moral failure of applied mechanics. It was a 
shock to find that a nation’s eminence in this depart- 
ment of intellectual effort did nothing to prevent a 
reversion to savagery, conscienceless, unbridled, made 
only the more brutal by its vastly enhanced ability to 
hurt. I saw that the wealth of products and ideas with 
which the engineer had enriched mankind might be 
prostituted to ignoble use. It served to equip the 
nations with engines of destruction incomparably 
more potent and ruthless than any known before. We 
had put into the hand of civilisation a weapon far 
deadlier than the weapons of barbarism, and there 
was nothing to stay her hand. Civilisation, in fact, 
turned the weapon upon herself. The arts of the 
engineer had indeed been effectively learnt, but they 
had not changed man’s soul. In our diligent cultiva- 
tion of these arts we engineers have perhaps forgotten 
that progress in them has far outstripped the ethical 
progress of the race. We have given the child a 
sharp-edged tool before he has the sense to handle it 
wisely. We have given him the power to do irreparable 
mischief when he hardly knows the difference between 
right and wrong. Does it not follow that the duty of 
leadership is to educate his judgment and his con- 
science ? Collective moral sense, collective political 
responsibility, the divine maxim to do to others as 
we would that they should do to us—these are lessons 
in respect of which all the nations, even the most 
progressive, have still much to learn. 


There are people who talk glibly of the next great 
war. I wonder if they know how near, in the last 
war, the world came to destruction through misapplying 
the endowment which it owes to the engineer. Do they 
realise that, with added experience and further malig- 
nant ingenuity, the weapons of в future war will be more 
than ever deadly, more than ever indiscriminate, and 
the peril to civilisation will be indefinitely increased ? 

Surely it is for the engineer as much as any man to 
pray for a spiritual awakening, to strive after such a 
growth of sanity as will prevent the gross misuse 
of his good gifts. For it is the engineer who, in the 
course of his labours to promote the comfort and con- 
venience of man, has put into man’s unchecked and 
careless hand a monstrous potentiality of ruin. 


THE CENTRAL ENGLAND ELEcTRICITY SCHEME.— The 
Central Electricity Board announce that they have 
adopted the Central England Electricity Scheme, and, 
in &ccordance with the provisions of Section 4 of the 
Electricity (Supply) Act, 1926, have published the 
scheme as adopted. Copies can be obtained from 
Н.М. Stationery Office, price ls. 6d. пе. Full parti- 
culars of this scheme were given on page 454 of our issue 
of April 13. 


CATALOGUES. 


Mechanical Shovel.—Messrs. К. Н. Neal and Company, 
Ealing, London, N.W.5, have sent us a fully descriptive 
catalogue of the Menck '' patent electric shovel, with 
grab and dragline action and crane equipment. 


Electric Fuses.—A catalogue of Hope's patent aeroflex 
light-duty re-wireable cartridge fuses, suitable for condi. 
tions in which high rupturing capacity is not essential, 
is to hand from Messrs. British Insulated Cables, Limited, 
Prescot, Lancs. 


Rotary-Converter Substation Equipment.—Complete 
equipments for rotary-converter subetations, with either 
semi-automatic or full-automatic control, as required, 
аге described in а catalogue issued by Меввгв. Crompton 
Parkinson, Limited, Chelmsford. 


Switches.—Messrs. Cantie Switches, Limited, Carlton. 
road, Nottingham, have sent us а circular illustrating 
their push-button switch for starting electric motors, 
and mentioning prices for alternating-current and direct. 
current types. 


Steel-Plate Work.—A catalogue of steel.plate con. 
structions, including large air ducts for power stations, 
stacks, chutes, hoppers, tanks, wheel guards, &c., is 
to hand from Messrs. W. G. Allen and Sons (Tipton), 
Limited, Tipton, Staffs. 


Pressure Regulators.—Messrs, David Wilson and Com. 
pany, of 40, Brazennose-street, Manchester, have issued 
а circular describing the Fisher pressure regulator for 
reducing and regulating the pressure of steam, air or gas, 
and especially suitable for vulcanising, process kettles, 
sterilising, air lines, &c. 

Railway Signals.—The Westinghouse Brake and Saxby 
Signal Company, Limited 82, York.road, King's Cross, 
London, Х.1, have issued a pamphlet entitled “Thirty 
Years of Power Signalling,” illustrating and briefly 
describing some of the installations they have supplied, 
and giving а complete list of such installations. 


Petrol апа Ой Measures.—The Hawke visible petrol 
measure, а number of measuring pumps, and petrol 
and oil cabinets, tanks, barrel elevators, &c., are described 
in two new catalogues received from the makers, the 
Dowson and Mason Gas Plant Company, Limited, 
Levenshulme, Manchester, 


Wireless Telegraphic Apparatus.—A pamphlet describ- 
ing the Marconi main telegraph office in London and the 
wireless stations at Ongar, Brentwood, Carnarvon, 
Dorchester and Somerton, has been published by Messrs, 
Marconi’s Wireless Telegraph Company, Limited, Strand, 
London, W.C.2. 


Welding .Apparatus.—Catalogues dealing with the 
“ Bull" electric arc-welding equipment, Oxalene weld- 
ing and cutting equipment, and Metalanc flux- coated 
electrodes, are to hand from Меввгв. Haggerty, Lawrence 
and Company, 237, Mansion House C bers, Queen 
Victoria-street, London, Е.С.4, 


Motor Starting and Control Gear.—Messrs, Allen West 
and Compaay, Limited, Brighton, have sent us a copy 
of an interesting pamphlet illustrating and describing 
their works and oflices. Тће firm commenced business 
in 1910 and have confined their attention solely to the 
manufacture of starting and control gear for electric 
motors. 


Electric Furnaces.—A circular calling attention to 
the advantages of electric resistance furnaces is to hand 
from Messrs. Birmingham Electric Furnaces, Limited, 
55, George-street, Parade, Birmingham. A brief general 
description of the furnaces made by the firm, with auto- 
matic control of temperature and facilities for rapid 
change of load, is also given. 


Reduction Gears.—The Moss Gear Company, Limited, 
Birmingham, have issued a catalogue of worm-gear unite, 
with reducing ratios ranging from 10 to 1 to 40 to 1. 
The catalogue also contains & description of the machines 
on which the worms and wheels are cut, a technical 
description of the gears, and reference tables of useful 
information, 

Laboratory Chemicals.—A_ priced list of Judex’ 
analytical reagents, received from the General Chemical 
and Pharmaceutical Company, Limited, Willesden, 
London, N.W.10, contains sections dealing with analytical 
reagents, organic and inorganic chemicals, standardised 
solutions for volumetric water and gas analyses, reagents 
for the analysis of iron and steel, &c. 


Mechanical Shovels,—Mesers. Ruston and Hornsby, 
Limited, Lincoln, have issued a special circular to illus- 
trate the adaptability of their No. 4 Universal excavator. 
The machine has a full circle sweep, scoops j cubic yand 
of material at a time, and is self-propelling on caterpillar 
tracks. It can be readily fitted as a shovel, skimmer 
scoop, back-trencher, dragline excavator, grab-crane or 
locomotive crane, the firm supplying the extra parts 
required. 


BRITISH STANDARD SPECIFICATIONS FOB PANTS, 
VARNISHES AND PAINT INGREDIENTS. 11 continuance 
of their programme of work in connection with paints 
varnishes and paint ingredients, the British Engineering 
Standards Association published recently the following 
seven specifications ;—No. 197—1927, Black Oil Paste: 
No. 303—1927, Brunswick or Chrome Greens; No. 311— 
1928, Gold Size; Хо. 312—1928, Natural ree 
No. 313—1928, Natural Umber; No. ЗА, 
Ultramarine Blue; and No. 315— 1928, Red Lead, ; a 
setting. These new publications contain clauses be es 
ing the chemical composition and the physical prope 17 5 
of the materials. Copies of these seven пея epecificatio ў 
can be obtained from Ше В.Е.5.А., Publications ре 
ment, 28, Victoria-street, London, S. W. I, pries? ~ 
each, post free. 
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соша be placed in position. In the work that|confirmed the belief in the possible efficiency of 


was put in hand during this period, the timbers 
used were all carefully creosoted, concrete and 
other protective casings were employed, and 
concrete and other materials in substitution for 
timber were introduced. At the present time, there- 
fore, the adoption of protective sub-structure 
materials has enabled the port to establish wharf 
facilities throughout the bay in accordance with 
the best modern practice. 

Indeed, so far as concerns the southern part 
of these waters or the bay proper, the prospect 
of economical working depends essentially on 
finding and using materials offering permanent 
resistance to borers. In regard, however, to the 
waters of San Pablo and Suisun Bays, and the 
fresh-water courses and marshland adjacent there- 
to, a more elegant measure has been suggested, 
which the report recommends for the most careful 
examination. This consists essentially in providing 
а barrier high enough to prevent the rise of salt 
water into the waters above the barrier, and low 
enough to permit the discharge of all excess of 
fresh water from the rivers. In this way, the 
two upper bays will become converted into fresh- 
water reservoirs, in which no species of water 
boring organisms—at least, such as exist at present 
in the waters or could be introduced by sea—can 
continue to operate or even to live. By choosing 
a suitable situation for the barrier, preferably at 
the Narrows below San Pablo Bay, so large a 
reservoir of fresh water would be created above 
the barrier that, with the provision of suitable 
flood gates closing automatically against the 
rising tide, the discharge from the rivers would not 
be large enough to bring the water in the bays 
up to high tide before the! tide in San Francisco 
Bay began to ebb, and the district would thereby 
gain the advantage that the flood plane in the 
upper bays and in the entire delta region would be 
lowered. At the same time, the district would have 
the benefit of a great fresh-water reservoir, which 
it needs badly for a variety of purposes. Though 
the greatest head of water the barrier would have 
to resist when acting as a dam would not exceed 
10 ft., the works are estimated to cost say from 
thirty million to fifty million dollars, but they 
should bring benefit which, according to the report, 
would be cheap at the price. 

Apart, however, from the suggestion of great 
schemes for individual localities, the report contains 
а mass of information from the engineering, 
chemical and biological points of view, which 
add substantially to the data at the disposal of 
engineers whose work шау be threatened with 
the attack of boring organisms. Its information, 
moreover, has the unusual merit that its several 
aspects are duly co-ordinated. The biological 
investigation, for example, has determined for the 
organisms found in San Francisco Bay the breeding 
season of each, and it has been shown how this 
knowledge can be turned to account for temporary 
works by indicating the periods when attacks 
would be least serious or possibly altogether 
absent. The extent of attack to be expected, 
moreover, can be predicted with some closeness 
from a knowledge of the salinity least favourable 
to the operation of the organisms present and of 
the extent of salinity to be expected in the waters 
in question. How important such knowledge may 
be can be seen from the fact that teredo, settling 
in the breeding season of July and August, has, 
on occasion, caused the destruction of unprotected 
piling by the end of October. It appears, however, 
that, although the last word may not have 
been said in respect to protective measures and 
resistant materials, enough is now known to make 
the use of unprotected pilings undesirable wherever 
any risk exists of the presence of boring organisms. 
The examination disclosed in this report shows 
how considerable a measure of protection can be 
obtained by means already known, and makes it 
probable that many apparent failures have been 
due to faulty methods of application, notably in 
creosoting and in the use of concrete protective 
facings. The chemical examination of preservatives, 
so far as it went, failed to disclose any hopeful 

method or material using inorganic substances by 
themselves or working with chlorine, but it 


creosote, especially if the constituents boiling 
below 235 deg. C., which are volatilised or leached 
out more readily than the others, are kept 
down to the minimum necessary to facilitate 
penetration. It is established that attack is 
usually greater in strong currents and on the side 
most exposed to them, as well as at great depth. 
Many instances of failure are referred to local 
fissures, caused in handling or fixing creosoted 
piles, which furnished points of attack for the 
organisms. A general result on which stress is 
laid is that it is of the first consequence to remove 
any timber which has been attacked, and not 
merely to abandon it, аз such timbers form prolific 
breeding grounds. Where, however, replacement 


is the use of concrete casing, either pre-cast or 
poured in place. Among the scientific results 
from which important general conclusions шау 
be drawn are those arising from the investigations 
into the life history of boring organisms and the 
mechanism of their attack on wood. Тһе remark- 
able speed with which some of them begin an 
effective attack, which with the crustacean limnoria 
is as little as one month or less from first exposure, 
their prolific development in timber in which they 
have obtained effective lodgment, and the shortness 
of their life, which rarely exceeds а year and 
is usually much less, are facts which must ђе 
fundamental in determining the sanitation of 
waters similar to those of San Francisco against 
wood-boring organisms. It is hardly to be doubted, 
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is difficult, fire risks serious, or long economic Ше 
particularly desirable, it seems, on the San 
Francisco Bay experience, that high-class reinforced 
concrete cylinders and reinforced-concrete pile 
constructions may be preferable to other types of 
substructure, as being likely to outlast all except 
those of massive concrete. For some reason the 
concrete in the Bay has not suffered from attack 
by rock-boring molluses, to the description of 
which & chapter is devoted, though they have 
been found in waters half а mile off. 

So far as the conditions in San Francisco Bay 
represent those of other waters, the report gives 
valuable guidance in regard to the choice of 
protective measures. For temporary work, some 
forms of surface protection may be sufficient in 
waters not exposed to severe storms. For a 
moderately long life, such as has been required 
in San Francisco marine sub-structures, sound 
сгеовобе treatment involves the lowest annual 
cost. For greater permanence, experience seems 
to recommend concrete constructions, and for 
the preservation of wooden piles already in 
position and infected, though not injured sufficiently 
to be condemned, the only means found efficient 
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however, that other conditions may be expected 
in other waters, and more organisms may be found 
than are included even in the long list of organisms, 
many of them found in most parte of the world, 
which have been studied for the purposes of this 
report. The circumstance, for example, that 
greenheart timber appears, in other experience, 
to have been most resistant in saline waters, 
least in brackish or fresh water, points to other 
varieties of organisms, calling for similar investi- 
gation. Another direction in which more specific 
information seems to be required is the relstion 
of the resistance! offered by various {уре of 
untreated timber to the age of the tree, the time 
of year at which it was felled, and the circumstance 
of its subsequent treatment and storage. 


THE AMERICAN AUTOMOBILE IxpustRY.—A COY 
fidential report on production, earnings, etc. be the 
American automobile industry has been prepared street. 
Department of Overseas Trade, 35, Old Queen?" 
S. W.. from information furnished by the SU ж 
counsellor at Washington, апа issued to б firms 
names are on its special register. United | Depart 
desirous of receiving & copy should apply tot 
ment, quoting reference number A.X. 6278. 
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CENTENARY CELEBRATIONS 
OF THE INSTITUTION OF 
CIVIL ENGINEERS. 
(Concluded from page 799.) 


CONTINUING our account of the Centenary Cele- 
brations of the Institution of Civil Engineers, we 
summarise below the discussions which took place 
on the papers read, on the 7th inst., at meetings 
held in the Institution of Mechanical Engineers and 
the Surveyors’ Institution. The first dealt with 
“ Tidal Power and Turbines Suitable for its Utilisa- 
tion,” and “ Progress in Hydro-Electric Installations, 
including Intakes, Leats, Tunnels, Dams, Headraces, 
Pipe Lines and Tailraces,” contributed by Professor 
А. H. Gibson and Mr. J. McLellan respectively. 
These papers will be found in a slightly abbreviated 


form on pp. 785 and 786 of this issue. Sir Alexander 
Gibb presided. 


TIDAL AND Нурво-ЕГЕСТЕТС SCHEMES. 


The joint discussion on these two papers was 
opened by Commander H. P. Warburg, who dealt 
with the Severn barrage scheme from the point of 
view of its effect on the existing waterway. At the 
present time the tide had its greatest range, but not 
its maximum height, at about the site of the pro- 
posed barrage, which would hold up the ebb on its 
inner side. 

At flood the obstruction caused by the barrage 
would be considerable; and it would also reduce 
the amount of the rise. Тһе bore would no longer 
occur, while the low water level inside the barrage 
would increase by an amount equal to the working 
head. These effects were of little importance in 
themselves, but might have grave consequences, 
owing to silt being deposited inside the barrage and 
filling up the channel. Tides were very sensitive to 
changes in the channel, and the channels were also 
sensitive to changes in the tide. These factors 
would probably cancel out in time, but there 
might be a period of unstable conditions, which 
would gradually spread down the estuary from the 
barrage. 

The next speaker was Mr. H. D. Cook, who re- 
marked that the Kaplan turbine was very useful 
on tidal schemes, owing to its adaptability to 
varying flows and varying heads. For such duty 
it could be designed to run at a higher speed than 
other types of turbine, and its size and cost were 
therefore less. 

Mr. P. Shushkoff said that thermal storage was 
а necessary part of hydro-electric development. 
It was particularly attractive because electricity 
could not be produced so cheaply in any other 
way. He suggested fitting mechanical brakes to 
the turbine shafts, so that the output at any 
pre-determined speed could be maintained irrespect- 
ive of the load or head. The heat generated by 
these brakes could then be used to heat water and 
to enable steam to be obtained much more cheaply 
and efficiently than when the thermal storage system 
was used in the more usual way. Surge tanks would 
not be required, and the saving on the governing 
system would outweigh the cost of the brakes. The 
idea had great possibilities in connection with the 
Severn scheme. 

Mr. P. Seewer argued that to employ the Kaplan 
principle would mean the use of very large and 
heavy machines. Economy might possibly ђе 
obtained by the employment of high-efticiency 
hydraulic couplings between the turbines and the 
generators, so that the latter could be run at speeds 
of about 500 r.p.m. Machinery was already avail- 
able for use on tidal power schemes, but to assist 
in its employment the civil engineering work must 
be simplified. 

. Mr. E. Crewdon pointed out that the complica- 
tions attendant on the moveable runner vanes, ав 
used in the Kaplan turbine, were bound to lead to 
increased cost. There was little advantage in 
using this type of machine, where large numbers of 
units had to be installed, and to obtain the best 
results there must be simultaneous operation of 
the guide and runner vanes. Thermal storage 
had much to commend it, except that its efficiency 
was low. This might be overcome by employing 
some form of electric brake. А suitable pattern 


was that used on large winding engines, which 
had the advantage (especially where brackish water 
was present) that the water was heated in the 
stationary part of the brake. А great deal of 
progress had recently been made with unattended 
hydro-electric stations. Іп general, simplicity and 
reliability were the principal things for which to 
strive. 

Mr. F. R. Fowler said that though most of the 
pipes in use on hydro-electric schemes in this 
country were of foreign manufacture, British firms 
were now capable of turning out a satisfactory 
product. 

Captain E. von Heidenstam said that though he 
had no first-hand knowledge of the Severn site, he 
had had experience with similar schemes in Sweden. 
Considering the alternative methods of storage, it 
seemed to him that elevated hydraulic reservoirs had 
many advantages over any system of thermal storage, 
not because of any inherent weaknesses in the latter, 
but because they were not suitable for the actual 
conditions present. It might be that a combina- 
tion of several systems would give the best results. 
The steam accumulator could be used to take the 
short-hour peaks, the hydraulic accumulator the 
long daily peaks, and steam plants could be employed 
at times of low tide, or when the demand was heavy. 
The actual amount. of storage used depended on 
the other stations connected to the scheme. 

Mr. J. Williamson discussed the various designs 
of dams at some length.  Failures of earth dams 
were often due to the wearing away of the outward 
slopes, owing to inadequate spillway capacity, or 
to inadequate free board, so that waves passed over 
the top. There was now-a-days little excuse for 
the spillway being inadequate, as the necessary 
hydraulic data were easily obtainable. Settlement, 
especially at the outlet works, was another source 
of failure. The outlet should be formed in a tunnel 
altogether clear of the embankment. Most failures 
to masonry dams arose at the foundations, which 
should be sealed by using cut-off walls, or drilling 
holes and filling them with cement grouting. There 
were no records of the arches of horizontal arch 
dams failing, though the foundations had failed. 

Genera] C. H. Mitchell said that the Severn 
barrage scheme was of particular interest to 
Canadians, in view of the proposals to utilise tidal 
power in the Bay of Fundy. There were consider- 
able possibilities in the use of unattended stations, 
especially where several falls occurred “іп series." 
He referred at some length to the proposals for 
developing the water power of the St. Lawrence 
River.“ The distance from Lake Ontario to 
Montreal was 180 miles, about half of which was 
level water. Тһе remainder comprised a series of 
rapids with a total drop of 213 ft., the mean flow 
being from 200,000 cub. ft. per second in winter to 
250,000 cub. ft. per second in the summer. Тһе 
power development was based on a flow of 260,000 
ft. per second, which would enable 5,000,000 h.p. 
to be developed, about four-fifths of which would 
be in Canadian territory. There would be several 
generating stations, two of which were to be at the 
bottom of a high fall in the so called international 
section. One of these would be Canadian and the 
other American. А dam ј mile long was to be 
built across the river, and the head would be 85 ft. 

One of the great problems to be solved on the 
St. Lawrence was that of frazil ice, a slushy mass, 
which stuck to everything and was formed by the 
exposure of freezing water to air, especially where 
there was turbulence. This was a real danger іп 
the autumn and spring, and not only caused the 
intakes to be blocked, but raised the tail race level. 
The formation of frazil ice could be prevented on 
the St. Lawrence by reducing the velocity of water 
flow to under 2-25 ft. per second, so that solid ice 
formed on the surface, and the water was protected 
from the air. If the velocity was higher than this, 
the frazil ice formed a hanging dam " below the 
surface. | 

The authors were not called upon to reply to the 
discussion. 

MINING PROBLEMS. 


A paper, on Problems involved in Mining at 
Great Depths" was then read by Mr. James 


* See ENGINEERING, pp. 62, 114, 125, ante: 


Whitehouse, the chair being taken by Sir Richard 
Redmayne. An abstract of this communication will 
be found on page 787. 

The Chairman, in opening the discussion, said 
that he noticed the author had dealt with the 
question of rock temperatures. In the deepest 
Michigan mines these seemed to be about the same 
as those at Morro Velho, but as the former were 
quite dry phthisis was unknown. In these mines 
concrete supports had to be used, and the Borden 
pillar method had been resorted to. 

Professor H. Louis remarked that 50 years ago 
a deep mine was one which went down to 1,000 ft. 
Now it meant one 5,000 ft. deep, and even that 
figure might be altered as time went on. In con- 
nection with deep mines the economic factor was 
most important. Sinking was very expensive and 
its cost did not increase directly as the depth. In 
addition to sink to great depths took time, with the 
result that there was a delay before the capital 
began to earn interest. This high cost meant 
that the preliminary survey had to be undertaken 
more carefully, and therefore also cost more. Deep 
sinkings were only worth while when they opened up 
large quantities of material. Winding was another 
problem which required attention. There was a 
depth below which a rope could not carry its own 
weight. The tapered rope had been tried and 
thoroughly condemned. The only other alternative 
was stage winding, and this had apparently been 
quite successful. He could not understand why 
the Koepe overhead system had not been more 
adopted, as it possessed many advantages. 

Mr. C. B. Brodigan pointed out that the author 
had stressed the question of the circular versus the 
rectangular shaft. On the Rand they were con- 
vinced of the utility of the latter. Its cost did not 
increase with the depth, and, though the circular 
shaft was cheaper and safer under ordinary con- 
ditions, where water was likely to be met with 
there was no comparison between the cost and 
speed of sinking the two systems. At Brakpan 
the circular shafts cost twice as much as the 
rectangular shafts, owing to water being met with. 

Professor K. N. Moss discussed the physiological 
effects of hot and deep mines. The falling off in 
efficiency, which had been noted, was due to the 
alteration in the hydrogen content of the blood 
caused by the loss of chlorides by perspiration. 
One man had lost as much ав 184 lb. weight in 
5% hours, the average being 114 lb. Men also 
suffered from severe muscular cramp and fatigue. 
These conditions could be overcome by drinking 
salt water. People unaccustomed to the high 
temperatures present suffered from heat stroke, 
but soon became immune. In fact, in one stall at 
Pendleton colliery where the temperature was the 
highest the output was also the highest and the 
absenteeism lowest. It was extraordinary what 
temperatures could be endured, so long as the heat 
was dry and so long as the salts lost were replaced. 

Dr. C. Baring Horwood remarked that it was 
most important to know what was the quickest 
and cheapest shaft to sink, and he thought that 
the author had summed up the question very 
well. Temperature difficulties were largely а 
matter of the difference between the wet and dry 
bulb temperatures. 

Мг. J. Whitehouse, in reply, said that at the 
Village Deep mine half the effect of the cooling 
air was lost before it reached the workings. A 
circular shaft with a concrete lining led to less 
loss of cooling effect than a rectangular shaft. 
They had found that all the cases of heat apoplexy 
occurred among the newcomers. There was a 
good deal to be said for the Koepe system, while 
the Whiting hoist was particularly advantageous 
from the point of view of first cost. 


CoMPLEx Овез. 


The last paper was by Mr. S. Field, оп“ The 
Metallurgy of Complex Lead-Zinc-Copper Ores." An 
abstract of this will be found on page 787.. The 
chairman was Sir Robert Hadfield. 

The discussion was opened by Professor H. Louis, 
who expressed himself as being unfavourably 
disposed to electrolytic methods of extraction. 
They did not compare with selective flotation, 
and had been a failure even with clean concentrates. 
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On the other hand, selective flotation had proved 
а success in Mexico, where the working of otherwise 
uneconomic ore had been made a commercial 
success. It was а new process, and should not 
be condemned because it did not give clean 
concentrates. 

Dr. С. B. Horwood took the rather unorthodox 
view that a process could always be found for 
working a large body of ore however low its grade. 

Mr. W. Dewar said that the particular failure of 
the electrolytic process, mentioned by Professor 
Louis, was due to bad materials and the absence of 
cheap power. The electrolytic method could be used 
even when the ore was not free from impurities. 

Mr. H. C. Jenkins regarded selective flotation 
as the right way to deal with complex ores. 
Reports showed that it was possible to obtain 
increasingly clear products of zinc, copper and 
lead. 

Dr. W. Rosenhain considered that there was 
no doubt that electrolytic processes produced 
material of higher purity than smelting processes. 
Flotation had advantages in dealing with complex 
ores, but its product was not so pure as those 
given by electrolytic methods. 

The author, in reply, said he did not want to 
distinguish too sharply between the advantages 
of the two processes. Ores of molecular complexity 
were not easily treated by flotation, and where 
water power was available electrolytic methods 
were likely to be used. 


reservoir and no trouble in connection with objec- 
tionable taste would arise. He thought that slow 
sand filters would have to be discarded ; they were 
too expensive. The trend, in smaller undertakings, 
was to rely more and more on rapid pressure filters. 
The next speaker, Mr. F. C. Temple, referred to the 
difficulties encountered by water engineers in India. 
He stated that on the Central Indian plateau, after 
the rains, a silt was left in the water which would 
not settle, no matter how long the water was stored. 
Lime and other chemicals had to be added to bring 
down the silt. With an uneducated population, 
the slightest taste remaining in the water after 
chlorination was viewed with great suspicion; the 
people would not drink it ; they would rather make 
use of any muddy water hole. It was sometimes 
difficult to get rid of the taste of chlorine when it 
had been placed in water containing organic matter. 
Mr. A. J. Jenkins, the last speaker in the discussion, 
was firmly convinced that chlorination should be 
carried out after filtration. 

Sir Alexander Houston, in reply to the discussion, 
stated that the term quiet water was an appro- 
priate one, but was new to him. The Metropolitan 
Water Board was fortunate in not having to deal 
with highly-coloured waters, but these did exist in 
Lancashire and Yorkshire. Several speakers were 
in favour of chlorination after filtration. - This 
could not always be carried out; in London, the 
water sometimes went direct to the consumer 
after filtration, and they had found it necessary to 
chlorinate before passing through the filters. The 
results had been quite satisfactory, and no general 
and definite rule could be laid down regarding the 
stage at which chlorination should take place. Mr. 
Stilgoe, who also made a brief reply, said that the 
practical result of their work lay in the fact that, at 
Walton, the average quantity of water filtered per 
acre cleaned was 445,000,000 gallons during 1927; 
chlorination was practised as a final safeguard, 
and the cost per 1,000,000 gallons was only 5-774. 


THE FILTRATION AND TREATMENT OF WATER FOR 
DOMESTIC PURPOSES. 


A paper bearing the above title, by Sir Alexander 
Houston and Mr. H. E. Stilgoe, was the first con- 
tribution considered at a meeting, presided over 
by Mr. E. Sandeman, and held at the Surveyors’ 
Institution. It will be found on page 787 of the 
present issue. Mr. A. Hazen, who opened the dis- 
cussion, stated that, in America, water engineers 
had been obliged to develop methods applicable to 
the prevailing climatic conditions. For example, 
the cold winters experienced would soon bring 
about the complete freezing up of the type of 
filter illustrated in the paper. Furthermore, the 
hot American summers favoured the growth of 
alge. Again, they often had to deal with such 
difficult problems as yellow waters and very fine 
suspended olays. An encouraging feature was 
that serious cases of water-borne disease were now 
very rare indeed. A problem which they were 
now trying to solve was the production of quiet 
water, %.6., a water which would not attack the 
iron pipes of the distribution systems. Soft waters 
were the most active in this respect, and they could 
be made quiet by the application of lime. Addi- 
tions of caustic вода were, however, being tried 
at the present time, and good results had already 
been obtained. The next speaker, Mr. W. T. 
Burgess, stated that alge developed in calcareous 
waters more easily than in soft waters. He would 
like to emphasise, however, that the advantages 
of the storage of water outweighed the disadvant- 
ages. Mr. F. W. Macaulay said that much of the 
Birmingham water supply was obtained from the 
Welsh hills. This water was slightly acid and ex- 
tremely active. For many years the water had 
been treated with chalk, and while this process was 
satisfactory in preventing lead poisoning the general 
results were not all that could be desired. Addi- 
tions of sodium silicate had been tried, but the 
process was undesirable from the point of view of 
cost and also on account of the amount of the salt 
which had to be added. They had also experi- 
mented with вода ash; this seemed to correct 
the water in 80 far as chemical action was concerned, 
but the effect on the bacteriological action of the 
water was not so satisfactory. They had come back 
to lime treatment, and considered that this reagent 
performed all that could be expected at а reason- 
able price. 

Mr. Thistleton Dyer said that the authors had 
stated that chlorination might be practised either 
before or after filtration. He himself had come 
to the conclusion that, in small undertakings, the 
proper course was to clean the water by means of 
filters and then chlorinate. The water should 
afterwards be stored for four hours in a covered 


FLOODS, WITH SPECIAL REFERENCE TO WASTE- 
| WEIR CAPACITY. 


Тһе second paper considered under Ще presidency 
of Mr. E. Sandeman was devoted to the above 
subject; it was by Мг. У. J. E. Binnie and Dr. 
H. Lapworth. Тһе contribution, in abridged form, 
will be found on page 788 of the present issue. Тһе 
discussion was opened by Mr. A. B. Buckley, who 
stated that not much importance was attached to 
spillways at Aswan and other dams on the Nile, 
because, when the floods arose, the reservoirs were 
empty. Inhis opinion considerably more attention 
should be paid to syphon spillways as they possessed 
certain distinct advantages. Тһе next speaker, Mr. 
J. Büchi, said that, in Switzerland, the maximum 
intensity of flood discharge had been the subject of 
extensive measurement by the Federal Water 
Survey and by private undertakings. This maxi- 
mum discharge was brought about by floods 
occurring once at intervals of from 30 to 50 years. 
They were now, however, turning their attention 
more and more to what might be described as the 
catastrophic flood discharge, i. e., а discharge which 
only took place every 100 or 200 years, but which 
might occur during the first year of service of a dam. 
It was evident, therefore, that flood measurements 
should be spread over а considerable number of 
years and, in his opinion, the State alone could 
carry on work of that kind. Ап undertaking of 
this nature would prove costly. Nevertheless, the 
money expended by the State in carrying out the 
requisite measurements and collecting data was 
money well spent. 

Mr. А. Hazen stated that the general opinion 
held was that the severity of the New England floods 
were increasing in proportion aa the hill sides were 
being denuded of forests. He himself maintained 
that the floods were no worse to-day than they were а 
century or two ago or in primeval times. All the 
older houses which had stood for 150 years and 
more had been built well above the flood channel. 
Only the newer buildings, erected more or less in 


areas of the United States were caused by the 
melting of snows, while those in the southern areas 
were due to rain. These floods followed scientific 
laws, and patient gaugings would ultimately lead 


haste, had been affected. Floods in the northern 


to the discovery of these laws. In the course'offa 
brief reply, Mr. Binnie stated that Mr. Büchi had 
emphasised the necessity of providing for a cata. 
strophic flood. "This occurred seldom and could not 
easily be accounted for in а formula of the type given 
in the paper. А certain factor of safety should be 
allowed for in connection with any formula of this 
kind. Dr. Lapworth, who also replied, said that the 
formule quoted in the paper were for floods in 
general; furthermore, they only covered drainage 
areas ranging from 1 square mile to 40 square miles 
in extent. 


Тнк ADVANTAGES OF DIFFERENT ТҮРЕЗ or SEWAGE 


TANKS. 
The chair was now taken by Sir George W. 


Humphreys and the first paper taken bore the above 
title; it was by Mr. W. Clifford. The paper is 
reproduced on page 789 of the present issue. The 
first speaker in the discussion, Mr. A. J. Martin, 
said that he had been surprised to find no reference 
to the Imhoff tank, as used on the Continent and in 
the United States. He was in agreement with the 
author in his preference of shallow tanks for detritus. 
He could not, however, understand the author's 
remark to the effect that a shallow settlement tank 
produced denser sludge than a deeper tank. In his 
experience the reverse took place, and he thought it 
better to have a deep tank which would deliver its 
sludge by the pressure of the supernatant liquid. 
The paper contained little information regarding 
sludge digestion. The next speaker, Mr. T. 
Chalkley Hatton, confessed that he was surprised 
that English sanitary engineers declined to use the 
Imhoff tank. The system was very efficient; he 
had just returned from a tour in the Ruhr district 
and had found that excellent results were being 
secured with Imhoff tanks in that area—better 
results even than could be obtained in the United 
States. The paper stated that sediment tanks 
could not be combined with septic tanks. Against 
this it might be said that the Imhoff tank was 
practically a combination of a sediment and a septic 
tank. Generally speaking, engineers adhered too 
closely to old ideas in connection with sediment 


tank formule. These had been determined before 


the introduction of the impermeable street surfaces 


now in use. Some fifteen or twenty years ago 
storm water contained large quantities of grit from 


the roads; now this water contained paper, grease, 
and other substances much more difficult to settle 


than the grit. 


Mr. W. C. Easton, the last speaker, stated that, 
in Glasgow, it had been found that, since the 
smooth road surfaces had been put down, the storm 
water contained more grit than was previously the 
case. This was due to the fact that the Highways 
Department had been obliged to spread sand over 
the road surfaces at intervals, in order to render 
them less slippery. The chairman, in closing the 
discussion asked the author to give the meeting 
some idea of the size of his model tanks. In the 
course of his reply, Mr. Clifford stated that owing to 
considerations of space his reference to the Imhoff 
tank had been cut out. Again, he had not dealt 
with the question of sludge digestion, the paper was 
too short for matters of that kind. A word which 
he had carefully avoided was “ efficiency.” Не had 
not been able to satisfy himself that any standard 
of efficiency was definable; to say that a tank had 
an efficiency of, for example, 75 per cent. had, in 
his opinion, little meaning. His original experimen- 
tal tank had a capacity of 3 litres; later on he 
experimented with a 12-litre, and also a 30-litre 10 
40-litre tank. Не had found that the 12. litre 
tank gave as much information as could be reason- 
ably expected from a model tank. He had at first 
used sewage but had found it difficult to follow the 
movements of the liquid ; he had therefore adopted 
tap water and coloured liquids. 

SEWERAGE, WITH SPECIAL RELATION TO RUN-OFF. 
—The second paper considered under the chair- 
manship of Sir George W. Humphreys was by Mr. 
J. В. L. Meek and bore the title given above. The 
contribution will be found on page 789 of this 
issue. The discussion was opened by Mr. L. Rose- 
veare, who stated that the crude methods used, E 
the past, for the determination of rainfall in гей” 
tion to the duration of storms were gradually coming 
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down to a scientific basis. Professor F. C. Lea 
thought that it was difficult to account for the fact 
that the total quantity of run-off depended on the 
intensity of the rain. The author's curve, Fig. 3, 
showed that when the rate of rainfall was 0-2 in. 
per hour, the run-off was 55 per cent., when it was 
0-8 in, the run-off was 78 per cent.; the run-off 
went on increasing until the curve met the line, 
drawn at 84 per cent., and denoting the calculated 
percentage of impermeability. А subsequent 
speaker, Mr. Graham, stated that, as one of the 
assistant engineers to the London County Council 
he had had a good deal to do with rain gauges, and he 
asked the author for further information regarding 
the position of these instruments in the Manchester 
area. Тһе paper, he thought, was more useful 
for smaller areas than for larger ones. He would 
like to know, for instance, what was the method 
adopted for measuring the flow in sewers. This could 
be accomplished comparatively easily in the case 
of the smaller sewers, but difficulties arose when 
measurements were attempted in sewers having 
diameters of more than 5 ft. or 6 ft. In London, 
storms sometimes travelled from west to east, more 
or less following the line of sewers. He would like 
io know how this conformed with the method of 
calculation adopted. 

Mr. Meek, in his reply stated that his object had 
been to attempt to devise а standard method of 
calculating the percentage of rainfall reaching the 
sewers. There were some matters in connection with 
rua-off which, frankly, he did not understand. 
For example, if one gallon of water were poured on 
impervious ground and half а gallon ran off, one 
might conclude that, if two gallons were poured 
on the ground, one gallon would run off. Such, 
however, was not the case, and he had been unable 
to find an adequate explanation. He was of opinion 
that automatic rain gauges should be set up and 
maintained by every municipality. In each of the 
districts mentioned in the paper, three or four rain 
gauges had been placed. He quite agreed that 
large areas presented а difficult problem when 
dealing with questions of rainfall and run-oft. 
The measurements of flow in the sewers at Manches- 
ter had been gauged by menns of weirs, and all 
measurements of sewage flow had been correlated 
with the absolute rain-fall figures determined by 
rain gauges. Travelling storms had not been taken 
into account. 


BANQUET TO THE DELEGATES. 


The conference concluded by a banquet to the 
delegates held in the Connaught Rooms on Thursday, 
June 7. The attendance included a large number 
of distinguished gentlemen representing foreign 
engineering institutions, as well as the heads of 
recognised institutions in this country for the 
advancement of art, science, and medicine. His 
Majesty’s Government and the Church were also 
fittingly represented. The banquet was presided 
over by the President of the Institution, Mr. 
E. Е. С. Trench, who, before the loyal toasts were 
proposed, read a message from Lord Stamfordham 
on behalf of His Majesty the King, which was as 
follows :— 

“ І ат commanded to express the sincere thanks 
of the King for the kind congratulations which 
you have conveyed to his Majesty on behalf of all 
those assembled in celebration of the centenary of 
incorporation by Royal Charter of the Institution of 
Civil Engineers, which his Majesty has received with 
much gratification. The King especially appreciates 
the kind allusions in your message to the interest 
taken by the Royal Family in engineering enterprise, 
and assures you, as president, of his good wishes that 


the institution may continue the all-important work. 


which it has accomplished so successfully during the 
past century.” 

Sir Brodie H. Henderson, Vice-President, proposed 
“Тһе Delegates and other Guests.” This toast 
was replied to by Sir Richard T. Glazebrook, 
representing the Royal Society, Mr. A. Dow, 
President of the American Society of Mechanical 
Engineers, and Dr. C. Lely, President of De Konin- 
klijk Instituut van Ingenieurs. The next toast, 
“Kindred Institutions,” was proposed by Sir William 
H. Ellis, Past President, and was replied to by 
Mr. A. Hazen, Past Vice-President of the American 


Society of Civil Engineers; Monsieur le Marquis 
de Chasseloup Laubat, Treasurer of Société de 
Ingénieurs Civils de France, and Sir Henry Fowler, 
Past-President of the Institution of Mechanical 
Engineers. In proposing the final toast of The 
Institution of Civil Engineers," Lt.-Col. the Right 
Hon. Wilfrid Ashley, Minister of Transport, expressed 
the opinion that there was as much genius and 
beauty in modern structures of steel and ferro- 
concrete as in any of the monumental work of the 
earlier engineers, and instanced the Sydney Harbour 
and Berwick Bridges in support of his contention. 
In the course of his reply to this toast the President 
made an appeal for additional support to the 
Benevolent Fund of the Institution. Whilst regret- 
ting our inability to report the several speeches at 
length on account of space limitations, we must 
compliment the representatives of the United States, 
France and Holland on their contributions. 


THE TRAFFORD PARK WORKS OF 
MESSRS. METROPOLITAN-VICKERS 
ELECTRICAL COMPANY, LIMITED. 


(Continued from раде 135.) 


THE general progress of the parts comprising 
turbo-generating sets, or other turbine driven 
plant, down the machine shop is towards the 
turbine test bed which occupies the last 100 ft. 
of the east side of aisle B." It is to be understood 
that the final assembly of the large machines takes 
place upon the bed, which provides accommodation 
for nine sets, ranging in capacity from 500 kw. 
to 50,000 kw. They are then tested under steaming 
conditions. Тһе steam producing plant is situated 
in what was formerly the main boiler house. This 
originally contained six Babcock and Wilcox 
boilers, supplying steam at 160 lb. working pressure 
to two 750 kw. and two 250 kw. generating sets 
driven direct by vertical compound Westinghouse 
engines. This plant had, however, undergone 
modification, and latterly consisted of one 2,000-kw. 
geared turbo-alternator set, one 1,500-kw. direct- 
coupled turbo-alternator set, and опе 0O00-kw. 
turbo-alternator set, the latter running on exhaust 
steam from & number of steam-driven hydraulio 
pumps and air compressors situated in & room 
to the south end of the main shop, and immediately 
behind the boiler house. These sets, together with 
four gas-engine-driven alternators, totalling 1,500 
kw., two 600-kw. rotary converters, and опе 
100-kw. motor generator exciter set, occupied the 
site of the test bed, which was only finally completed 
in April, 1926, the duty of power supply in the 
meantime having been transferred to & new sub- 
station operating on current purchased from the 
local authority. The load tanks for the test bed аге 
situated outside the machine shop in the open air. 

A view of the test bed has already been given in 
Fig. 4, Plate VII ante, and а photograph taken in 
the opposite direction is now reproduced in Fig. 132, 
on page 762. This shows several turbo-generating 
sets in position as did Fig. 4, but is selected to 
indicate the situation of the electrical control room, 
which appears in the gallery in the background. The 
general lay-out is, however, best gathered from 
Figs. 134 and 135, on page 763. It was planned with 
four main objects in view. First, not only to 
afford facilities to clients’ inspecting engineers 
to carry out as many tests as they might desire at 
short notice and with comfort and convenience, but 
to provide for their ready access to all parts of 
the plant, & condition contributing to convincing 
and satisfactory tests. Safety in operation has 
been ensured by keeping the test bed covered and 
at the general shop floor level, and in another direc- 
tion, by а very complete and reliable interlocking 
of all electrical apparatus so that perfect freedom 
of movement on the bed is possible. 

Thirdly, as there are nine positions or berths, 
there is thus little likelihood of lost time from а 
machine having to wait fora place. Time is further 
saved by the speed with which connections can be 
made to the condensers, electrical load tanks, 
boilers, &c., in any particular case, owing to the 
comprehensive nature of these connections. This 
also permits of quick change-over from one machine 
to another, and it is possible also to carry out two 


independent tests simultaneously. Finally, accuracy 
and reliability in testing are secured by making 
the whole of the equipment easily accessible, and 
by such conveniences as grouping the load control 
alongside the electrical instruments within immediate 
reach of the observer. 

Figs. 4 and 132 hardly do justice to the ingenious 
construction of the surface of the test bed as the 


detail cannot be seen, but the section in Fig. 134, 


on page 763, and the sectional plan in Fig. 136 may 
help to make the general design clearer. Massive 
brick walls, set in cement and bedded on a concrete 
footing, form the foundations and contain in their 
interspaces the tunnels, chambers, and cubicles 
for the reception of the condensing plant and elec- 
trical connections. Upon these walls is a series 
of H-section steel beams 10 in. deep by 6 in. wide, 
which support а network of beams of similar section 
12 in. deep by 6 in. wide. All these beams are of 
heavy section and are accurately machined. Тһе 
network is composed of pairs of beams set at 8 in. 
pitch во that a space 2 in. in width is left to accom- 
modate holding-down bolts. Each pair is uniformly 
pitched at 32 in. to fit in with the 8 ft. standard 
pitch of the works bedplate units. 

At the ваше time it should be understood that 
the pairs do not run in long parallel lines. They 
are, as & matter of fact, broken up into groups, 
arranged in а definite order relative to the nine 
berths composing the bed, some of the pairs of а 
group being at right angles to the others. This 
facilitates accuracy in setting and removes danger of 
distortion from expansion. Тһе several groups are 
rigidly bolted together and secured to the main 
foundation walls. There are over 150 pairs of 
beams in all. They are set in cement filling with 
their upper surfaces dead level over the whole bed 
to prevent distortion of the machine under test. 
The filling does not extend to the surface between 
the pairs of beams but leaves а space under the top 
flanges, the resulting slot being similar to the usual 
T-slot of a solid machine table or bed. А machine 
of any size and arrangement can thus ђе clamped 
securely to the bed. Portable cast-iron bed-plates, 
having a uniform depth of 15 in. are used for making 
up differences of level. 

Each berth is provided with its individual, and 
effectively lagged, steam supply taken from the top 
of a 9-in. main which runs along the side of the aisle 
and is accessible from а permanent gangway. This 
arrangement is clearly seen in Fig. 132, on page 702, 
and in Fig. 135, on page 763. Two new Babcock 
and Wilcox boilers of а total evaporative capacity of 
40,000 1b. of steam per hour at à working pressure 
of 22015. per square inch are installed in an extension 
of the old boiler house. Of the original boilers four 
remain and can be coupled up with the new ones 
when necessary, though the pressure will then not 
exceed 160 lb. per square inch. The other two have 
been removed, and an independently fired super- 
heater made by Messrs. Boltons Superheater and 
Pipe Works, Limited, Stockport, occupies the site. 
This is shown in Fig. 137, on page 764. It will handle 
the amount of steam stated above from the new 
boilers and deliver it with а superheat of 800 дер. F. 
From the four handwheels in front, seen in the 
figure, it will be realised that the superheater is 
divided into four sections which can be individually 
isolated at will. Тһе steam can also be bye-passed 
directly to the main ог the gases directly to the flue, 
thus giving а wide range of temperature control. 

The superheater can be fired by gas or oil at will, 
the former fuel being supplied from the producer 
gas main and being used for the lighter loads or 
when starting up. Тһе gas burners, supplied by 
Messrs. Scottish Power Gas Company, Glasgow, are 
seen on the top of the furnace at the right hand of the 
figure. The oil burners are fitted at the side of the 
furnace, and the pumping equipment for them, on 
the Wallsend Howden low-pressure system, is shown 
in the foreground. Тһе arrangement of the steam 
pipes will be clear from Figs. 134 and 135, and it, will 
be observed that, in addition to the large pipe already 
mentioned, a separate line is provided for a series of 
small test plates which occupy a part of aislé A 
adjacent to the new test bed in aisle B. The inlet 
and outlet chambers of the superheater are fitted 
with pyrometers, the indicating dials of which are 
situated close to the firing position. Electroflo 
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meters are used for checking the steam consumption, 
the meters being placed on a panel in the boiler 
house near the superheater, while the temperature 
at each steam connection at the test plate is also 
recorded in the boiler house by means of an electrical 
thermometer. 

The condensing plant is situated underneath the 
test bed, the lay-out being shown in Fig. 136. There 
are two condensers of 7,100 sq. ft. and 3,180 sq. ft. 
cooling surface respectively. Тһеу are connected 
to one another by a steel exhaust main of 3 ft. 6 in. 
diameter. This is provided with a branch pipe, 
having & control valve at its junction with the main, 
for six of the berths of the test bed, the remaining 
three having duplex branches to accommodate the 
exhaust passages of the larger machines. The 
connection with the machines under test is made 
with expansion pieces of the corrugated type. А 
sluice valve half way along the exhaust main makes 
it possible to isolate each condenser and therefore 
carry out two tests simultaneously. There are 
two circulating pumps of the centrifugal type. They 
draw from а common well on the canal water system 
and have a total normal capacity of 5,500 gallons 
per minute at 720 r.p.m. 

Two extraction pumps of the firm's own manu- 
facture deliver the condensate to the measuring 
tanks, of which there are two, each of a capacity 
of 2 tons, and an accompanying weighbridge for 
each condenser. These tanks are seen in the bottom 
right-hand corner of Fig. 4, Plate VII ante. In 
Fig. 132 above, near the gallery floor level, are seen 
other tanks connected with the test bed. One of 
these, опа weighing machine, is used for measuring 
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the water supply to theturbine glands, one to the oil 
coolers and to the dynamometer brakes, and a further 
tank supplies lubricating oil to the turbines, either 
in combination with their own self-contained system 
or with the oil-pump system of the test bed. 


The generating sets are tested normally on 20 
electrical load obtained by means of load tanks. 
but in cases where the turbine alone is to be ip 
the load is provided by two Heenan and Froude 
dynamometers, one of which will absorb a maximum 
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the same capacity undergoing a balancing test. In 
the background were two 3,000-r.p.m. direct-con- 
nected turbo-alternator sets, of 5,000 kw. and 
4,000 kw. capacity respectively, the last named 
being driven by a reducing-pressure turbine. 

The position of the load tanks is clearly shown in 
Fig. 135. "There are three high-tension and three 
low-tension tanks, all situated within a high fenced 
enclosure to which access cannot be had during a 
test. The high-tension tanks are shown in Figs. 139 
and 140, on page 765. Тһе maximum load capacity 
of the set is 4,000 kw. at 2,000 volta to 6,600 volts. 
It can be employed up to a maximum voltage of 
11,000. The tanks are made of creosoted and painted 
pitch pine 4 in. thick. The method of construction 
is best seen from Fig. 140, the clamping timbers 
being secured by oak cotters and wedges. The whole 
is carried on insulators with lead protective caps at 
top and bottom. The electrodes are in two groups 
of six each at one end of the tank, and consist of 
vertical rods 1 in. in diameter carried on an insu- 
lated frame. They can be adjusted should it be 
necessary to modify the electrode area. The 
neutral electrodes are carried on a trolley running 
on brass rails and are operated by a continuous rope 
from the control room. | 

The resistance is varied by altering the depth of 
the water. This is effected by making the outlet 
pipe telescopic, as shown at the left hand of Fig. 139, 
the regulating screw operated by a motor-driven 
worm-shaft being clearly indicated. Тһе tank is 
divided longitudinally by a diaphragm which is cut 
away between the electrodes. Тһе water enters 
by а pipe at the same end as the outlet pipe, but 
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being reversed at the electrodes. Тһе specific 
resistance, on the other hand, is varied by inter- 
mixing the water from the three available sources 
of supply—namely, town water, canal water, and 
well water. A diagram showing the relative resis- 
tances is exhibited in the control room and is 
reproduced in Fig. 141. "This is self-explanatory, 
but attention may be drawn to the fact that the 
town water differs so widely from the canal and 
well waters that a different scale is necessitated. 
The low-tension tanks, of which there are three, 
with а total capacity of 4,000 amperes, are shown in 
Fig. 138, on page 764. They are of $ in. steel, 7 ft. 6 in. 
in diameter, by 7 ft. 6 in. high, and are coated in- 
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switches and links are placed in а covered - in part of 
the enclosure. They are arranged so that the tanks 
may be easily converted to low- tension alternating- 
current star or delta connection, or, alternatively, 
to low-tension direct-current series or parallel 
connection. Any tank or plate, may further, be 
isolated when required. 

The position of the electrical control room is 
shown in Figs. 134 and 135, an external view 
being given in Fig. 132, and an internal one in 
Fig. 133, on page 762. From these it will be seen 
that the test bed inside the shops is in full view, 
an external gallery being provided in addition to the 
ample window area. At the back of the room there 
is an observation bay window, from which a view 
of the enclosure containing the load tanks is 
obtained, and near which is a covered gantry 
carrying Ше bus-bars. The electrical control room 
is intended to accommodate the inspecting engineers 
and operators. Reference to Fig. 133 will show 
that there are independent control tables with 
desks for high- and low-tension current control, 
the former being at the right hand of the figure, 
the latter in the centre. The cubicles, which are of 
sheet steel, floor mounted, are seen at the left hand. 
There are two test cubicles and one oil switch cubicle 
for the high-tension switchgear. The ‘doors are 
interlocked with the main isolating switch and 
cannot be opened unless this latter is in the off 
position. For the low-tension switchgear there are 
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plant on test when the photograph for Fig. 132 was 
taken consisted of a 30,000-kw., 1,500-r.p.m. turbine, 
behind which was а turbine rotor for а machine of 


load of 500 h.p. at 3,000 r.p.m. to 7,500 maximum 
speed rating, and one a maximum load of 3,000 h.p. 
at 600 r.p.m. to 750 maximum speed rating. The 
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two cubicles in the control room, with an incoming 
cubicle having circuit-breakers operated from the 
front observation gallery. 

The rheostats are also situated in this gallery, as 
may be seen from Fig. 132. Тһе coarse rheostats 
have 200 stops with 250 ohms, 5 amperes capacity 
and are in series with fine rheostats of 170 stops with 
5 ohms 5 amperes capacity. Provision is made for 
the insertion of customers' rheostats if it is desired to 
use these. Referring again to Fig. 133 attention may 
be drawn to certain parts of the equipment visible 
in it. To the left of each desk are the indicators 
for the water levels in the load tanks, with 
instrument switchboards on the table near them. 
The handwheels under the desks are for the exciter 
rheostats, below those of the left-hand desk are seen 
the low-tension main field switch and safety key, 
and near the largest of them, three smaller hand- 
wheels are provided for the low-tension water 
level control. The control valves for the water 
supply to the load tanks, with indexes and the 
resistance diagram reproduced in Fig. 141, are 
placed in the observation bay window in the rear. 
The motors actuating the water levelling device in 
the tanks are controlled by switches on the instru- 
ment tables. Communication between the control 
room and the test bay is maintained by loud-speaking 
telephones of Naval pattern, Graham type, one of 
which will be observed on the high-tension desk in 
Fig. 133. 

The connections between the load tanks and 
control room cubicles are made, in the case of 
the high tension electrodes, by bare copper cables 
attached to bus-bars carried in the gantry outside 
the building shown in Figs. 134 and 135. The 
four main bus-bars from the low tension switches 
and links are carried in the same gantry. Тһе 
connections between the control room and the 
electrical tunnel below the floor of the test bed are 
made by cable for the high tension and copper strap 
for low tension current and are carried in a steel 
duct. The tunnel is shown in plan in Fig. 136. It 
contains four cubicles for high tension switchgear 
linking up to the nine berths of the test bed, and 
two cubicles of low tension switchgear linking up 
to four berths. There are three high tension ’bus- 
bars each of bare copper rod 1 in. in diameter, on 
11,000 volt insulators, and four low tension bars 
each of bare copper 3 in. by } in. on 650 volt insu- 
lated racks. There are also field leads and exciter 
leads of insulated cable on suitable racks. Flexible 
cable leads for connecting up the machine under 
test are kept coiled up ready for use in the berths 
adjacent to the high tension cubicles. All the 
cubicles have expanded metal screens and doors, and 
the tunnel itself is similarly protected. 

The whole of the doors are fitted with Wheeler 
locks operated by the one key, which by an interlock 
safety device may only be used in one situation at 
a time. Further, the key has to be operated in 
the main field switch panel in the control room 
before the main field circuit can be put into use 
when the test is in operation. 'The high tension 
cubicles each contain three 600 ampere 11,000 volt 
double throw isolating switches, together with 
double throw switches for the field and exciter 
circuits. The two low tension cubicles are each 
fitted with four 3,000 ampere 650 volt double-pole 
knife switches, and have bare flat copper strap 
connections from the panel to the berths concerned. 
The two middle switches are used in the split phase 
neutral connections employed in the low tension 
system. Special attention has been paid to the 
lighting, ventilation, cleansing, and general access- 
ibility of the electrical tunnel, condenser pits, 
cubicles and approaches. 

Small electrical machines are tested on a bed in 
aisle “А” adjacent to the large test bed as shown 
in Fig. 135. Тһе bed is formed of cast-iron slotted 
plates and will accommodate six ship-lighting sets. 
This bed has its own condenser plant, but steam 
and exhaust, water, oil, telephone, and other 
services are in common with the large test plant. 
Artificial load is mechanically obtained by means of a 
brake dynamometer, or electrically by portable 
load tanks of the usual type. In addition to the 
turbine test beds just described, the mechanical 
department includes three other testing sections. 
Of these, the experimental steam testing laboratory 
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deals almost exclusively with special tests and 
research work, some of which will be described 
later. The other two sections are occupied with 
air ejector and condenser tests respectively. Тһе 
air ejector test room is situated between the 
experimental steam test and the turbine test, 
and is laid out with standard coolers arranged 
so that ejectors may be erected for test with 
maximum convenience. Тће equipment includes 
steam supply, standard air nozzles, air saturation 
apparatus, vacuum recording gear, circulating 
water pumps and measuring tanks, and generally 


all appliances for the rapid testing of air ejector* 
in conformity with the conditions laid down b) 
the trade associations. There is also apparatu: 
for testing condenser and cooler tubes up to ? 
pressure of 1,000 lb. per square inch. 

The condenser test plant is housed in & xe 
building, shown in Fig. 1, page 64 ante, to the south- 
east of the main machine shop. This building, vie 
suring 41 ft. by 27 ft., with a height of 30 ft. to | 
eaves, is erected over а tank which is supplied wi 
water by a compressed-air lift from a well i of 
in depth. The well is covered by а framewor 
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work in progress is guarded against by the main- 
tenance of an even temperature throughout the 
building overnight and during week ends. 

Referring again to Fig. 144, the space in the 
foreground is occupied by shell- and core-type core 
building and shell-type coil assembly. Оп the 
left hand is seen the winding plant, which includes 
six large horizontal-spindle winding lathes driven 
by separate motors and capable of taking coils up 
to 5 ft. in diameter and 7 ft. long of the circular type 
for core-type transformers, and 7 ft. 6 in. in length 
and 4 ft. wide of the rectangular type shell-type 
transformers. Beyond the cross gangway, on the 
left, core-type mounting and assembly is carried 
out, and on the right, shell-type mounting and tank 
fitting. With reference to the latter it will be 
recollected that all tanks and arc-welded parts are 
made in the tank shop, as described earlier, 
details of arc-welding in transformer tank manu- 
facture being shownin Fig.63, раре281 ‚аще. Beyond 
these groups again, are seen, on the left, the large 
power transformer test enclosure dominated by ita 
control gallery, and on the right the impregnation 
and drying equipment. This aisle is served by two 
50-ton travelling cranes, and a series of 1 ton jib 
cranes, the accommodation of the shop and crane 
capacity being sufficient for the manufacture of 
transformers up to 60,000 Ку.-а. in single unite. 
The eastern bay, seen through the pillars on the 
left hand, is set apart for small transformer manu- 
facture, assembly, and mounting, and, towards the 
south end, is occupied by a small power transformer 
test enclosure. There is a 10-ton travelling crane 
here with а number of 1-ton jib cranes. 

The western bay of this shop is shown in Fig. 145, 
оп page 774. Itis used as a punching shop for trans- 
former core laminations, and as a copper shop in 


cast-iron baseplates and joists arranged for easy 
erection of the apparatus to be tested, and the 
building is equipped with а 10-ton overhead crane 
having electric hoisting, but hand traversing, 
motion. The work done here is the testing of 
extraction pumps, rotary air pumps, and for 
water and air capacity on jet condensers. For 
water measurements calibrated nozzles of capacities 
up to 5,000 gallons per minute are provided, as 
also are measuring weirs and tanks, and a tank 
weighbridge. The complete gauge calibration 
apparatus provided includes а standard Fortin 
barometer. 

At this point it would perhaps be more logical 
to complete the account of the main machine shop 
by a description of the work carried on in those of 
the galleries in it not yet dealt with. On the other 
hand, it seems appropriate to take the large products 
and their tests all together, and in this order, the 
transformer department comes next. Reference to 
Fig. 1, page 64, ante, will show that this department 
shares a large building with the forge. This build- 
ing is of the ваше cross section as the main part of 
the iron foundry. The portion occupied by the 
transformer department is 384 ft. long by 170 ft. 
wide, plus an extension of 143 ft. by 62 ft., abutting 
on to the pattern stores and allocated to the manu- 
facture of instrument transformers. А view of the 
main aisle is given in Fig. 144, on page 774, and from 
this the general appearance and lay-out of the shop 
may be gathered. Тһе natural and artificial light- 
ing arrangements are both particularly effective, 
and, as the illustration shows, a high degree of 
cleanliness and good order is maintained. These 
conditions are necessary requirements in the manu- 
facture of apparatus in which insulation plays such 
a large part, and the deposition of moisture on the 
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which bare copper coils, such as are fitted in heavy 
current transformers, are wound. These are insu- 
lated as required. The strap copper armature and 
field coils for the large electrical machine depart- 
ment are also made here. As will be seen in the 
figure, the equipment includes batteries of guillo- 
tines and slitting and punching machines. 'The 
largest guillotine takes sheets up to 10 ft. long by 
+ in. thick, and the heaviest punching prees, of 
90 tons, takes sheets up to 6 ft. long. There is also 
а large press for punching bolt holes in transformer 
laminations, making holes from Жіп. to Ца. in 
diameter, pitched at multiples of 33 in., in sheets 
8 ft. long. | 

It is scarcely possible to enumerate in this article 
all the types of transformer manufactured by 
the firm. The range is wide, and includes both 
indoor and outdoor patterns for power and distri- 
bution services, industrial transformers for power 
and lighting, specially designed transformers for use 
with rotary converters and with electric furnaces, 
for making high voltage tests, and for use under- 
ground in collieries, as well as voltage and current 
transformers for use with all forms of electrical 
instruments and protective relays. Single-phase 
units arecommonly made of the shell-type, and three- 
phase units of the core-type. An example of a 
product of this department was given in Fig. 62, 
page 281, ante, which shows a 4,500 kv.-a. three-phase 
132,000/21,000-volt transformer. This was made 
from 154,000 volt designs, but designs have been 
completed and the necessary experimental work 
carried out for transformers for service up to 220,000 
volts. The recently-erected high-tension research 
laboratory in which tests can be made at pressures 
up to over one million volts, will contain two trans- 
formers made by the company, each to give 500,000 
volta. 

Ав regards size, the largest three-phase trans- 
formers yet built in this country are seen in Fig. 144, 
almost in the centre of the aisle. These are two 
25,000 Ку.-а. three-phase transformers for the 
extension to the Barton power station of the Man- 
chester Corporation. А little way behind them are 
the two 6500,000-volt testing transformers under 
construction. Тһе largest single-phase units con- 
structed іп the country have also been built in this 
shop. These consist of thirteen 18,133 kv.-a. units, 
that is, four 55,000-kv.-a. banks, for service abroad. 
Other transformers, now building, are two 75,000 
kv.-a. and five 55 e жаны trans- 
former groups in single-phase units for service at 
132,000 volta. for the “ grid " of Central Scotland. 
An interesting example of the products of this 
shop is seen in Fig. 142, on page 766. This is a 
120,000/42,000-21,000-volt single-phase shell.type 
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transformer. Тһе actual rating is 7,333 kv.-a. 
but, as the transformer has double secondary THE METROPOLIT AN-VICKERS WORKS, MANCHESTER. 
windings in order that the full output may be 
delivered at either 42,000 volts or 21,000 volts, the 
transformer is equivalent in size to опе of 
11,000-kv.-a. capacity. Three of these units are 
connected in service together, the official rating of 
the bank being 22,000 kv.-a., and the equivalent 
rating, according to actual size, 33,000 kv.-a. 

Small distribution transformers and medium-sized 
transformers for low voltages are dried in steam- 
heated air-drying chambers. All large and all 
high-voltage transformers are dried under vacuum 
in one of the four large pans visible at the right hand 
in Fig. 144, each of which has a capacity of 7,500 
gallons, and dries at temperatures up to 95 deg. C. 
and up to a vacuum of 28 in. Windings of large 
transformers are impregnated under vacuum in 
these pans. After drying out and impregnation, 
the transformers are immediately placed in their 
own tanks, containing hot oil previously dried out. 
They are then tested, and whenever possible the 
covers are screwed down so that the transformers 
may be shipped direct in their own oil. Provided 
that an unduly long period does not elapse after 
shipment they may then be put into service without 
further drying out on site. 

Across the aisle from the vacuum pans is the 
transformer test section which at present consists 
of plant permitting full-load temperature runs on 
three-phase units up to 20,000 kv.-a. and single- 
phase units up to 15,000 kv.-a., that is, three-phase | 
banks of 45,000 kv.-a. Plant is being installed for 
increasing these limits to three-phase units of 
50,000 kv.-a. and single-phase units of 33,000 kv.-a., 
that is, 100,000 kv..a. three-phase banks. Тһе 
existing plant includes a 300,000-volt transformer 
used for routine test purposes. Тһе small trans- 
former test section is situated on the other side of 
the control gallery, in the east aisle. This section. 
deals with all distribution transformers with 
ratings below 300 kv.-a. and working pressures less 
than 33,000 volts. Тһе end of the shop south of 
it receives the tanks as they come from the tank 
shop, which is only separated from the transformer 
shop by a roadway, and here is situated the oil- 
filling station, with its equipment of Vickcen 
oil separators, &c. Finished transformers are 
transferred to the shipping section at the end of the 
shop beyond the vacuum pans in the main aisle, 
where railway trucks are run right into the building. 
Our remaining illustration of the transformer 
department, Fig. 143 annexed, shows the instrument 
transformer shop formed by the extension already 
alluded to. In this photograph also the orderliness 
and cleanliness of the shop are manifest. Тһе 
instruments in the foreground are grouped ready for 
testing, the test room being a separate enclosure 
in this quarter of the shop. 

In line with the transformer tank shop is a build- 
ing, known as the moulded stone shop, which should 
not be passed over. It is equipped with concrete- 
mixing machines and suitable machine tools, 
together with a steam curing plant, and is used for 
the manufacture of “ moulded stone” slabs em- 
ployed in cellular switchgear structures, and for air- 
core reactances consisting of coiled cable moulded 
into substantial concrete frames. Тһе steam curing 
plant is used principally for treating cement fixings 
of pin type insulators and the weatherproof casings 
of high voltage condenser bushing terminals. 


(To be continued.) 
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Коло CONSTRUCTION IN AusTRIA.— The commercial 
secretary at Vienna reports that the budget of the 2 >" АР 
Federal Government for 1928 Наз provided, under the — l ы” 
head of capital expenditure, 350,000. for modernisation 
of roads and 220,000/. for bridges, new roads, widening 
of roads, and other road improvements during the 
current year. There is also a vote of 380,000] for 
ordinary road maintenance, which comes under current 
expenditure. In this connection, the commercial 
secretary has been approached by an old-established 
atria firm, who are anxious to find a British firm of 
road contractors, not manufacturers of machinery, who 
would join with them in taking up road sonteaata for the Fic. 143. INSTRUMENT TRANSFORMER SHOP. 
federal government, and probably also for provincial 
governments. United Kingdom firms, interested in this 
matter, can obtain further particulars on а plication to TRIAL TRIP oF THE 8.8. “ ScorrIsH CnHrEF."— The 
the Department of Overseas Trade, 35, Old Queen.street, single-screw oil-tanker steamer Scottish Chief, which has 
London, 8.W.1, when references number A.X. 6362 | been completed to the order of Messrs. Tankers, Limited. 
should be quoted. London, by Меввгв. Sir W. С. Armstrong, Whitworth and 


< ials on 
Company, Limited, ran her final official sea trials 


В : хор 58 
Мау 4 with satisfactory resulte, the в гав ship, (> 
of that guaranteed. А description o 5 id 
Scottish Heather, will be found on page 
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HYDRO-ELECTRIC DEVELOPMENTS IN | 
LANARKSHIRE. | 


Тик latest returns of the Electricity Commis- 
sioners, relating to the generation of electricity in 
Great Britain, emphasize the fact, which has long 
been known in engineering circles, that our primary 
source of power resides in our extensive coal fields. 
Ав far as can be seen at present, this will for long 
continue to be true. To begin with, our industries 
are based on those same fields, and some enormous 
influence would therefore be necessary to alter their 
orientation. Moreover, alternative sources of power 
have either to be imported and are not so cheap as 
coal, or, if native, are not available in sufficient 
quantity for our needs. Indeed, without subscrib- 
ing to the fallacy that electricity can never be 
cheap in this country because our water power 
resources are meagre, it may be pointed out that 
those resources only amount to 210,000 kw. on a 
24-hour basis, and that such falls as are capable of 
development are generally remote from centres of 
population, and can therefore only be utilised 
after a considerable expenditure on transmission 
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or a migration of industry to their neighbourhood, 
There are, however, some exceptions to this rule, 
one of the most interesting of which is to be found 
at the Falls of Clyde in Lanarkshire, some 25 miles 
from Glasgow. Though the amount of power here 
available, viz. 15,000 kw., is comparatively small, 
its utilisation for generating electricity will form a 
useful and economic method of carrying a part of 
the basic load of the district. Тһе development of 
these falls by the Lanarkshire Hydro-Electric Power 
Company, Limited, is therefore a step towards a 
realisation of the policy of bringing all sources of 
power into a common pool, which was envisaged in 
the Electricity (Supply) Act of 1926. 

The falls which have been developed are those 
аб Bonnington, Corra Linn and Stonebyres, on the 
Clyde, near Lanark ; see Fig. 1. Two stations about 
3 miles apart have been built. The upper one is 
named Bonnington and utilises the drop of the first 
two falls, while the lower, known as Stonebyres, 
utilises the fall of that name. 
members of the Institution of Electrical Engineers 
to these plants, during the Summer Meeting in 


The visit of the 
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Scotland next week, forms an opportunity for call- 
ing attention to some of their engineering features. 
These stations supply into the network of the 
Clyde Valley Electrical Power Company. 

The water which flows over the Bonnington 
fall runs off a gross catchment area of 360 square 
miles, from which must be deducted an area 
of 29-4 square miles representing the gathering 


grounds for the domestic water supply of the Lanark- 


shire County Council and other local authorities. 
This leaves a net effective catchment area of 
330: 6 square miles, the average rainfall over whioh 
is 43 ір. per annum. Stonebyres obtains water 
from an additional catchment area of 54 square 
miles, giving a net catchment area of 384 6 square 
miles with an average annual rainfall of 43 in. 
At Bonnington, the fall between 566 O.D. and 377 
O.D. is utilised, giving a gross head of 189 ft., 
while at Stonebyres the development is between 


299 O.D. and 201-5 O.D., or a gross head of 
197-5 ft. The plant capacity at the two stations is 


9,840 kw. and 5,860 kw., respectively. Тһе intake 
tunnels are 10 ft. and 11 ft. in diameter at the two 


places, and, in order to utilise as much as possible 


of the yearly energy without unduly increasing 
the size of these works, Bonnington was designed 
for a maximum discharge of 825 cub. ft. per second, 
and Stonebyres for 911 cub. ft. per second. The 


‚ | scheme is one of those dealt with in the report issued 
by the Water Power Resources Committee in 1921, 
: | which contained a more detailed report by Mr. Walter 
G. Coles, F. S. I., and Mr. A. G. Ingham, A. M. Inst. C. E. 
The latter engineer has been closely identified 
with the constructional work and has been asso- 


ciated with Messrs. Buchan and Partners, Edin- 


| burgh, who prepared the plans and specifications. 


Messrs. Sir William Arrol and Company, Limited, 
of Glasgow, carried out the civil-engineering con- 
tract, and Messrs. The English Electric Company, 
Limited, were the contractors for the hydro-electric 
equipment, switchgear and boosting transformers. 


‘|The scheme was developed under the Lanarkshire 
| Hydro-Electric Power Act. This measure provides, 
inter alia, for the setting up of an Amenity Com- 
| mittee, which was charged with seeing that all 
reasonable regard was paid to the preservation, as 
' | well as for the public as for the private owners, of 


the beauty of the scenery in the district.“ 
Ав the two projects are so nearly similar in design 


and lay-out, it will be convenient to confine our 


description mainly to that at Stonebyres, merely 


noting any differences in detail which occur at 


Bonnington. It may be mentioned that work was 
started early in 1925, and that the programme 
required that all the civil-engineering work should 
be completed in two years. Owing to the position 


ſof the sites, a large amount of pioneer work was 


necessary before the operations proper could be 
begun. At Stonebyres, new roads and temporary 
bridges over the river were built, both at the power 
house and the weir, and a temporary power station 
was erected on each site for thesupply of electricity 


and compressed air. In each case, the plant installed 


consisted of two 50-kw. Marshall, semi-Diesel oil 
engines, driving 500-volt direct-current generators, 
which supplied power for driving the air compressors 
and for other purposes, as well as for lighting. The 
cost of generation and distribution from these 
stations, excluding capital charges, was about 0-75d. 
per kw.-h. 

Fig. 6, Plate LX XVIII, is а diagrammatic section 
of the lay-out at Stonebyres. А similar section for 
Bonnington is given in Fig. 3, on this page, while 
Fig. 2is a map indicating the course of the river and 
the pipeline. In each case, the water from the river 
is trapped by means of automatic tilting weirs, 
which were made by Мезвгв. Ransomes and Rapier, 
Limited, of Ipswich. А view of one of these weirs 
and of the intake screens at Stonebyres is given in 
Fig. 4, page 768. The arrangement of the intake 
works and weirs at Stonebyres, as originally де- 
signed, is shown in Figs. 7 to 13, Plate LXXVIII., 
although a different method of supporting the 
counterweights was actually used. The weirs are 
made entirely of steel, the skin plate at the toe being 
curved to a radius of about 4j in., and fitted with а 
tool-steel knife-edge to reduce friction. They are 
borne on cast-steel bearings, which are carried by a 
cast-iron sill. The plate girder at the top of the gate 
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is braced to the skin plate by а series of frames 
taking the load directly to the pivots, and is arranged 
to avoid obstructing the flow of the water over the 
gate when it is in its highest position. Horizontal 
angle members stiffen the skin locally between the 
vertical frames, while at the extreme side edges there 
аге vertical plate members into which the main 
girder is built, and these plate members also carry 
the pins for the suspension lines shown in Fig. 4. 
Staunching at the sill is effected by a chrome-leather 
strip, which presses on the rounded toe of the skin 
plate, while at the sides of the plate extruded-bronze 
bars make the seal with the sides of the piers. 
The piers at Stonebyres, which are 4 ft. wide at 
water level, are extended upwards to carry the 
‘supporting brackets for the rope wheels, which are 
provided with roller bearings. The counterweights 


are steel boxes filled with ballast, and are fitted with 


concrete covers. When the gate is in the normal 
retention position, the counterbalance rests on 
supports on the piers, thus preventing а further 
upward movement of the gate. The gates and 
counterbalance are supported by steel-wire ropes 
at each end, the latter being carried in grooves оп 
wheels at а constant radius. Тһе counterbalance 
ropesare taken round a seriesof separate fusee blocks, 
Fig. 4, to enable the arm on which the counter- 
balance acts to be adjusted at the outset to suit the 
varying water load on the gate in its different 
positions. To keep the gate ropes clear of the water, 
suspension bars are fitted between the gate and 
the ropes. These bars work in recesses in the sides 
of the piers, and are overhung from the ends of the 
gate, so as to avoid obstructing the free passage of 
water and debris. At Bonnington, the counter- 
weights are attached to rocking arms, as shown in 
Figs. 12 and 13, on Plate LX XVIII, and the concrete 
pillars from which the gates are hung support a 10-ft. 
reinforced-concrete roadway, which is capable of 
carrying 10 tons. 

The water level maintained in the intake at 
Stonebyres is 299 ft. O.D., and, during flood water, 
the weir is automatically depressed by the extra 
weight of water down to sill level, i.e., 291 ft. O.D., 
thus avoiding flooding. Тһе counterweights are 
arranged to ensure that the weirs will not rise 
during floodwater, but directly the river drops again 
they return to their normal inclined position. At 
both stations, the water passes into the forebay 
through two strainer racks, one coarse, with 48 in. 
centres, and the other fine, with 34-іп. centres, the 
intake being formed by а smooth concrete slab 34 ft. 
wide at the upstream end, and opening out to 14 ft. 


'at the end adjacent to the flush gate. Behind the 


roughscreen, theintakeisinclined toformatrapwhich 
can bescoured by opening hand-operated sluice gates. 

The water then passes to the surge tank through 

а concrete-lined tunnel. At Stonebyres, this tunnel 
is 1,550 ft. long and 11 ft. in diameter, while at 
Bonnington it is 2,300 ft. long and 10 ft. in diameter. 
At Stonebyres, the tunnel passes through hard 
rock for its entire length, and was driven from both 
ends by the ordinary methods of drilling апа blast- 
ing, progress being at the rate of 6 to 10 lineal yards 
per week from each end. At Bonnington, much 
more difficulty was experienced, since the tunnel 
had to be driven through soft rock for about one- 
third of its length and for the remainder through 
silty sand with occasional layers of gravel. With 
the exception of about 80 yards from the surge 
tank, the route followed by the tunnel, both where 
it passed through the hard and soft material, was 
water-logged. Тһе construction employed through 
the soft ground is clearly illustrated in Figs. 18 to 
21, Plate LXXVIII, while in the hard ground the 
tunnel was formed in brickwork. It may be added 
that great difficulty was experienced in timbering 
and excavating in the water-bearing sand, and pro- 
gress was, therefore, very slow. To expedite matters, 
three intermediate shafts were sunk, and driving 
proceeded in each direction from the bottom of 
these. Owing to the difficulty of tunnelling in the 
wet sand, a length of 50 yards was excavated from 
the surface in an open trench. 

The surge tanks, both at Bonnington and Stone- 
ђутев, are of reinforced concrete. They are of 
ciroular section, 60 ft. in diameter and 40 ft. deep, 
and are sunk in the ground. They are designed 
to store surges of 12 ft. amplitude, which is more 
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than the maximum calculated figure when the | also provided where changes in direction or gradient 
full load on the turbines is suddenly thrown off. оссиг. At Bonnington, each pipe line is controlled 
Details of the surge tank at Stonebyres are given by авішісе gate and emergeney trip gear with electric 
in Figs. 14 to 17, Plate LXXVIII. Inside the control, so that in the event of an accident to the 
surge tank is a fine screen, with 2 in. between | ріре, the water is immediately cut off and the ріре 
the bars. This is placed at an angle of about|drained. On account of the fairly high head and 
70 deg., and rests on a sill which is raised some 4 ft. the length of the pipeline, main valves of the 
above the bottom of the tank. It thus acts as cylindrical balanced type are provided on the tur- 
а sand and debris trap, and can be scoured by |binesat this station to protect the turbines in case 
water admitted through hand-operated flush gates, | of emergency. At Stonebyres, on the other ban 
the silt being discharged into the river through а the turbines have no main sluice valves, these 
specially-constructed channel. The connection of being considered unnecessary owing to the low 
each pipe line with the surge tank is bell-mouthed | head and short pipe line. The turbines are, how- 
and leads into two 6 ft. 6 in. diameter pipes, which | ever, completely protected in cases of emergency, 
are made of riveted-steel plates. These are -in. the surge-tank sluices being designed so 88 (0 be 
in thickness at the upper, and ф-іп. at the lower capable of shutting off the water supply under 
end of the run. The pipes are rigidly fixed, immedi- all conditions of flow. These sluices are remote 
ately upstream of the power house, by large concrete | controlled from Stonebyres power station, each 
anchorage blocks and can be closed by steel gates | gate being operated by а vertical servo-motor 
located inside the surge tanks. Anchor blocks are | which ів fed with oil under pressure from the same 
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system ав that which supplies the governors in the 
power station. These servo-motors are bolted to 
stools set іп the wall of the surge tank. Their piston 
rods are of forged bronze, and pass through a stuf- 
fing box on the top cover of the cylinder. At their 
upper ends are crossheads, which are connected by 
two vertical rods to the gate, these rods being 
guided by special brackets fixed to the cylinder. 
By admitting oil pressure to the top or bottom side 
of the piston, the gate can be closed or opened, 
respectively. Since, when closing, a large downward 
force is exerted by the cylinder, in addition to the 
weight of the gate, the latter will close completely, 
even if there is a considerable rush of water through 
it. To ensure tightness when it is closed, the gate 
and cast-iron gate frame are provided with machined 
faces of Navy bronze. 

An exterior view of the station at Stonebyres 
showing the pipe line from the surge tank is given 
in Fig. 5, page 768. 

In order to show the amount the surge-tank 
sluice gates are open, an electric indicating device 
has been installed. This consists of a step-by-step 
transmitter which illuminates an appropriate lamp 
on an indicator in the power house. During the 
operation of the gate, these lamps light up in succes- 
sion and indicate tbe position of the gates at any 


moment. (To be continued.) 


THE INSTITUTION OF GAS 
ENGINEERS. 
(Continued from page '143.) 
Рвороств oF COMBUSTION FROM TYPICAL Gas 
. APPLIANCES. 

Тнк nineteenth report of the Gas Investigation 
Committee on Examination of Products of Combus- 
tion, introduced by Professor J. W. Cobb and 
presented by Mr. James W. Wood, M.Sc., dealt with 
Appliances Using Free-Burning Flames, i.e., flames 
not coming into contact with solids, but gas ovens and 
gas fires were also tested. Тһе routine examination, 
it was stated, now included condensation, by the aid 
of liquid air, of the nitrogen oxides in the combus- 
tion gases previous to the CO determination, with 
which these oxides would interfere. 'The flames 
examined covered those of Argand burners with silica 
chimneys, flat-flame burners, union jets and geyser 
burners, and also Bunsen and Méker burners. Тһе 
CO production was, on the whole, small, amounting 
toless than 1 part per 10,000 parte of gas burned. 
The CO percentage was lowest in Argand burners, 
but might amount to 2-5 parte and more in flat- 
flame geyser burners when turned low and when the 
proper limits of capacity were exceeded. In а 
modern gas fire, properly adjusted and working up 
to its full-rated capacity of 2,000 B.Th.U. per radiant 
per hour, the CO should not exceed 50 parts per 
10,000. | 

STUDIES IN CARBONISATION. 


The next report, on Studies in Carbonisation, 
dealing with temperature, size of coal and blending 
with coke and inorganic compounds, was presented 
by Dr. A. Parker. The experiments, he stated, 
had partly been made as before (see ENGINEERING, 
June 17, 1927, page 740) in a cronite retort. 

The sizes of the coal ranged from 1} in. to $ in., 
and from 8 down to 30 mesh, and the carbonisation 
temperatures from 980 deg. down to 630 deg. C., 
special tests being conducted at 525 deg., 435 deg. 
and 344 deg. C. With carbonisation below 820 
deg., the total yields of coke, tar, liquor and gas 
were not greatly influenced by the size grading. At 
higher temperatures the volume and thermal value 
of the gas were lower with the largest grades, and the 
yields of tar and ammonia better than with smaller 
grades. The rates of carbonisation were important 
for the determination of the length of the period of 
economical gas making. They found that 90 per 
cent. by volume of the total gas made at 915 deg. 
from + in. to } in. coal had been obtained in 102 
min., whilst the production of the same amount of 
раз required 121 min. when four grades of coal had 
been mixed. Coal screening, therefore, promised 
considerable economics. The temperature required 
for the satisfactory carbonisation of charges of 30 lb. 
of coal was 2} hours at 915 deg., 10 hours at 630 дер., 
and 20 hours at 525 deg., but the weight of dry 
coke made increased as the temperature was 


lowered. The amount of volatile matter increased 
from 2 per cent. at 979 deg. to 6 per cent. at 630 
deg., and to 26 per cent. at 344 deg., the corre- 
sponding hydrogen contents of the cokes being 0:5, 
2-land 4-4. The maximum tar yield was obtained 
by retorting at 630 deg., and the maximum of liquor 
and ammonia at 725 deg. Addition of coke breeze 
to the coal had no marked effect on the composition 
and calorific value of the gas, or on the yields of 
gas and tar per ton of coal; more ammonia was 
obtained, but the disadvantages of blending the coal 
they had used, which was of moderate coking 
properties, with breeze more than counterbalanced 
the advantages. The mixtures of coal and coke used 
in these experiments were not briquetted. Ав 
regards the advantages gained by mixing the coal 
with inorganic compounds, mainly sodium and 
calcium carbonate and iron oxide, we would refer 
our readers to previous reports and to Professor 
Cobb's Royal Institution Lectures (see ENGINEERING, 
May 20, 1927, page 621). Тһе effects are complex 
and their bearing upon actual retort processes i8 
difficult to estimate. This also holds for the 
influences of these compounds on the physical 
structure and the reactivity of coke. The cokes, Dr. 
Parker said, became more friable when impregnated 
or mixed with the mineral constituents. Calcium 
carbonate, iron oxide and sodium carbonate in- 
creased the reactivity of the coke towards steam, 
in ascending order as named ; with respect to ease 
of ignition and lower temperatures and reactivity 


towards carbon dioxide, iron oxide proved less 


powerful than calcium carbonate. 


Economic ASPECTS OF HIGH-PRESSURE 
DISTRIBUTION. 


In presenting his paper on Economic Aspects 
of High-Pressure Distribution, Mr. Stephen Lacey 
explained that by high pressure he meant any 
pressure greater than the maximum allowable in 
mains from which consumers were ordinarily sup- 
plied without the use of service governors. He 
fixed the limit at about 8 in. of water gauge, 
equivalent to 15 Ib. per square inch absolute. 
Given the length of the main, the terminal pres- 
sure, the maximum rate of gas delivery, and the 
extent and duration of variations from that rate, 
the problem of the most economical combination 
of diameter of main and initial pressure could be 
solved by a process of trial and error. The sum of 
the costs of mains and pumping should be a mini- 
mum. The latter costs would vary with the number 
of hours of pumping, which would depend upon the 
rate variations. The calculations for his tables and 
curves concerning initial pressure, mains costs, horse- 
power required at compressor shaft, and capital and 
running costs of pumping had been made with the 
assistance of Mr. H. J. Escreet, and were based on 
assumptions as to gas flow and coefficient of friction 
recently made also by R. Biel, of the Deutsche 
Verein von Gas- und Wasserfachmünnern, and by 
Colonel Auld (see ENGINEERING, March 23, 1928, 
page 341). As an example, for a length of main of 
10 miles, delivering 50,000 cub. ft. of gas per hour, 
the most economical combination, with continuous 
pumping at maximum delivery rate, would be a 
main diameter of 10 in. and an initial pressure of 
3.7 lb. per square inch. As the duration of pump- 
ing per annum decreased, the economical pressure 
would be increased, and the diameter decreased. 
With 10 times that gas delivery, the figures would 
be a diameter of 36 in. and pressure of 2-2 lb. 
per square inch, and that suggested the conclu- 
sion, by no means obvious, that for a particular 
length of main the economic pressure decreased 
as the rate of gas delivery increased. For mains 
40 miles in length, the economic pressure would, with 
a delivery increase from 25,000 to 1,000,000 cub. ft. 
per hour, decrease from 120 to 10 lb. per square 
inch, whilst the corresponding diameter increased 
from 4 in. to 30 in. The general conclusions would 
justify low initial pressure (under 10 lb. per square 
inch) for the feeder mains supplying large towns and 
their growing suburbs, and relatively high pressures 
for mains supplying small towns and villages at 
considerable distances. The cost estimates assumed 
cast-iron pipes laid under tar-sprayed macadam. 
When a high-pressure main was needed to reinforce 
the supply to a partially-developed district, ade- 


quately supplied except at peak load, that peak 
load and the neceasary number of pumping hours 
should be estimated, and the basis of this duration 
should not be less than 1,000 hours per annum. 
The annual charges on the cost of erecting a gas 
holder might be more than compensated for by the 
saving in mains and pumping costs. 


EXTENSION AND MODIFICATION IN THE TOTTENHAM 
DISTRIBUTING SYSTEM. 


The next paper, bearing the above title, by Mr. 
H. C. Smith, M.Inst.C.E., exemplified some of the 
problems which Mr. Lacey had discussed. Іп 1866, 
Mr. Smith said, the output of their gas works had 
been 53,188,000 cub. ft. ; in 1927 it was 17,298,985 
therms, or 3,459,799,000 cub. ft., the output having 
doubled every eight or ten years between 1899 
and 1917. For many years, the weight of the gas 
holder had provided ample pressure over the whole 
district, but the advent of the gas cooker and 
development of peak loads, particularly the Sunday 
cooking loads, had demanded increased capacity 
of the distributing mains or increased gas pressure. 
They Бад then installed two Buffalo fans driven by 
de Laval steam turbines as boosters, and had inter- 
connected the four trunk mains. Ву 1924, how- 
ever, the long-delayed extensive alterations became 
indispensable. The boosters were then working 
from 6.30 a.m. till midnight, with two breaks of 1; 
hours, and larger boosters would not have eliminated 
local low- pressures and large pressure variations. 

Systematic measurements taken in connection 
with the required modifications, showed pecu- 
liar increases in gas pressure during the morning 
and evening hours, when Broadberry pressure 
waves were sent out to extinguish and to light the 
street lamps. А sudden pressure increase of j-in. 
was sufficient for this purpose as long as the mains 
had ample capacity ; later, that pressure had to be 
raised to 4 or б in. A new booster station and a 
48-in. trunk main, about 10,000 ft. long, were 
finally decided upon. Two new Bryan-Donkin 
boosters, each capable of passing 1,750,000 cub. ft. 
of gas against а, pressure increase of 18 in. of water, 
were installed, and were connected to a 36-in. main 
from the valve house. Тһе 48-in. main was laid in 
cast-iron spigot and socket piping, uncoated, sup- 
plied by the Staveley Coaland Iron Company, each 
pipe weighing about 64$ cwt. The pipes were laid bv 
means of а gantry in timbered trenches. The com- 
pany had been fortunate as to way leaves, but much 
pumping was required. The minimum cover of 4 ft. 
demanded for all places where roads crossed, or 
might in future croes, the main, was exceeded in 
many spots; it was 94 ft. under the High Road. 
Under the North Eastern Railway, 84 ft. of the main 
were constructed in 4-іп. riveted.steel tubing with 
riveted flanges, machined on the face and bolted 
together. The railway company desired а thickness 
of 6 in. of concrete under the main, 14 ft. over it, 
and 1 ft. at each side. 

Although the main was of ample capacity, it was 
yet not possible to maintain a satisfactory pressure 
in outlying districts without giving too much 
pressure to places near the works. District gover- 
nors were therefore installed at points where the 
low-pressure system commenced ; the mercurial 
district governors and central pillars of Messrs. 
Peebles and Company, Limited, had worked admir- 
ably. Each governor was combined with a Widlake 
indicator, and a Widlake recorder panel was mounted 
in the booster-house, the connections between the 
works and the district being by wires rented from 
the General Post Office. The booster attendant 
could thus adjust the pressure at the works end of 
each trunk main 80 as to give the minimum required 
on the most remote district governor supplied by 
that main; the governors had all been set to give 
6 in. pressure on the outlet. The total outlay 
for the extension and modification, amounting to 
178,3071., would, at 64 per cent., come out at 18. 644. 
yearly for each of the 96,889 consumers. That sum 
provided adequate and reasonably equal pressure at 
any hour of the day or night, and it also allowed 
for future extensions. 


DISPOSAL ОЕ LIQUID EFFLUENTS FROM Gas WORKS. 


The report of the committee on the Disposal 
of Liquid Effluents from Gas Works, of which 
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ments made by Mr. F. Lee and Dr. A. С. Monkhouse, chairman, Dr. Е. W. Smith, who 
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Fig. 11. 
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Mr. C. F. Botley is chairman, was presented by Pro- 
fessor J. W. Cobb and Dr. A. Parker. It dealt largely 
with the study of the deposition of tar and liquor at 
different points of gas works, and with the experi- 


at Coventry and Hinckley, with continuous vertical | remarked that some years ago, 
retorts. The reports of the Chief Alkali Inspector | Sir Henry Gauvain had pointed 
had shown that the proportion of higher tar acids | out that the beneficial effects 
in the liquor could be reduced by the removal of the | ascribed to sunlight and ultra- 
heavier tar at a temperature above the dew-point of | violet light were probably not 
the gas before condensation of the liquor commenced, | limited to these radiations. 
and that tar and liquor should be stored separately. | They had, therefore, been in- 
A tar extractor was installed before the condensers | vestigating the therapeutical 
at Hinckley, and it was found that sprays could ђе | effects of gas mantles and gas 
made effective in hastening the precipitation and | fires. This had been done par- 
separation of tar and higher acids, and, further, | ticularly by Mr. E. V. Evans, 
that the percentage of thiocyanate and thiosulphate | of the South Metropolitan Gas 
compounds in the effluent could be materially | Company, who had provided 
decreased at a later stage of the cooling by ad- Sir H. Gauvain with an elaborate 
mitting air at the inlet to the purifiers. Messrs. equipment for this purpose at 
Lodge-Cottrell had offered to install an electrostatic | Moreland Hall, Alton. The 
tar-fog separator at Hinckley. Experiments had three main sources of radiations 
also been made on the purification of the effluent | studied were the daylight mantle, 
by biological filtration. At the Foleshill Gas Works, this mantle combined with 
Coventry, 40 per cent. of the total volume of spent | filters, and gas-fire radiants, It 
liquor was mixed with the town sewage, in the had been shown by Sonne that 
proportion of 1 per cent. or 0-5 per cent. of the | visible light from carbon arcs 
dry-weather sewage, and large-scale filter beds | would penetrate the skin and 
were being matured by using town sewage with be absorbed by the capillaries, 
increasing proportions of liquor. Another way of | destroying toxins, whilst ultra- 
reducing the obnoxious effluent which was under | violet light was stopped by 
trial was to inject a fine spray of devil liquor into | the skin, and Sir H. Gauvain 
the base of a boiler or retort-house chimney, in the | regarded exposure to visible 
place of water or steam. radiant energy, such as that 
obtainable from coal-gas appli- 
ances, as а factor of some im- 

The report of the Committee on Gas for | рогќапсе in methods of light 
Therapeutical Purposes was presented by its treatment. 


GAS FOR THERAPEUTICAL PURPOSES. 
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Gas SUPPLY EAST ОЕ SUEZ. 


In the paper bearing the above title, Mr. 5. 
Barker Johnson, M. I. Mech. E., F.C. S., engineer and 
manager of the Colombo Gas and Water Company, 
Limited, pointed out that, though there were only 
віх British gas undertakings east of Suez on the Far 
East route, viz., at Bombay, Colombo, Calcutta, 
Singapore, Hong-Kong and Shanghai, a high stan- 
dard of practice was maintained by them, better 
indeed than was sometimes found at home. 
Colombo, а town of 260,000 inhabitants, with 
2,000 Europeans, had been lighted by gas since 
1872. Тће average mean temperature ranged from 
79 deg. F. to 82 deg. F., while it rose to 94 deg. 
before the monsoons, with а humidity as high as 
95 per cent.; the rainfall was 90 т. Although in 
competition with а Government electric supply at 
74. per unit for lighting and 2d. for power, the gas 
company prospered. Тһе retort house at Colombo 
contained ten beds of through retorts of Q shape, 
fitted with Guest-Gibbons stoking machines. The 
Indian coal carbonised gave 19,800 cub. ft. of gas 
of 450 B.Th.U. per ton with native labour, and the 
total gas made in 1927 was 271,265,000 cub. ft., 
аз compared with 85,000,000 cub. ft. in 1919. Тһе 
gas contained only 0-1 per cent. of sulphur. 

The fuel used іп the works amounted to 9-58 per 
cent. of the coke made, and to 5-76 per cent of the 
coal used. These figures were only about half of 
those for 1919. In 1927, they carbonised 13,700 
tons of coal, made 8,240 tons of coke, sold 7,477 
tons of coke, and used 790 tons in the furnaces. 
Wet meters were employed throughout, the leathers 
of dry meters hardening too quickly. Public-road 
lighting, since 1872, had been by Bombay lanterns, 
originally made by Julius Pintsch, Berlin ; later 
Kern upright Welsbach burners were used and also 
the arc (gas) lamps of Messrs. Sugg and Company. 


(To be continued.) 


THE BHIRA STATION OF THE TATA 
HYDRO-ELECTRIC POWER COMPANY. 


(Continued from page 1748.) 


THE inlet bends, of cast steel, have an inside diameter 
of 30 in. in the case of the main sets, those of the 
auxiliary sets being 10 in. in diameter. The governing 
is effected оп Ше Seewer system, which was described 
іп detail in our issue of March 18, 1927, on page 317. 
In addition to giving close regulation, this system has 
the further advantage that, owing to the relatively 


small forces involved, one governor and one servo- 


motor are found sufficient to control the twin turbine. 
А view of the gear, in part diagrammatic, is given 
in Fig. 11, on the opposite page, whilst а photograph of 
the servo-motor is reproduced in Fig. 12. 

In order to avoid dangerous water-hammer in the 
long pipe lines, it is essential that the spear shall close 
very slowly when the governor comes into operation, 
whilst, at the same time, it is equally necessary 
that the drive on the wheel should follow each 
change of load as rapidly as possible. The quick 


diversion of the water from the wheel is brought about 
by protruding through the spear head helical vanes, 
which give the water passing to the jet а strong whirl- 
ing motion. The centrifugal forces thus developed 
break up the jet into а very diffuse spray, which has 
almost а neglible drive on the wheel. These diffusing 
vanes are protruded practically instantaneously when 
the load falls off, and the spear is then adjusted 
slowly by а relay so as to throttle the supply. Ап 
overtaking gear is provided by which the diffusing 
vanes are withdrawn within the spear head, as the 
throttling proceeds. With this arrangement there is no 
measurable rise of pressure in the pipe line due to the 
action of the governor. The time lag between the prac- 
tically instantaneous action of the diffusing vanes and 
the subsequent adjustment of the water supply can be 
varied by means of a timing screw provided to this end. 
As indicated in Fig. 11, the spear is advanced or with- 
drawn by pressure admitted to one side or the other 
of the servo-motor piston, shown in the upper central 
portion of the drawing. Тһе stems of the spears are 
hollow, and through each passes & rod, at the nozzle 
end of which is mounted a crosshead carrying the sleeve, 
on which the dispersing guide blades are cut. 

To minimise friction, the pressure of this crosshead 
on the sides of the slots which guide it is taken up 
by rollers. As shown in Fig. 11, in addition to the 
dispersing guide blades there is а second set of fixed 
guide blades arranged parallel to the axis of the nozzle. 
It has been found that when, as is generally the case, 
the nozzles аге fed from а bent pipe, the flow is very 
apt to acquire а spin, and unless this is removed 
before the nozzle is reached, the jet will be partially 
sprayed instead of solid. Тһе function of the fixed 
guide plates is to eliminate any accidental spin arising 
from this cause. 

As already stated, one speed governor controls the 
governing gear of one complete twin turbine. Тһе 
balls are mounted on a horizontal spindle driven by a 
double belt from the main shaft. This governor controls 
& pilot valve which admits pressure oil to one side 
or the other of the servo-motor piston. Тһе speed сап 
be adjusted by hand gear through a short range on 
each side of the designed nominal running speed. 

The link work between the servo-motor and the jet 
regulating gear has been made exceptionally stiff, but 
breaking links are provided, which will give way in 
an emergency if any undue force should be exerted on 
them. 

The pressure oil by which the relays are operated 
is supplied by a separate pumping set, comprising a gear 
pump, an air vessel and an oil sump with the neces- 
sary valves and accessories, as shown in Fig. 11. This 
pumping set is designed for automatic operation, being 
fitted with а relief and by-pass valve which, as soon 
ав а pre-determined pressure is reached in the air 
vessel, automatically disconnects the pump and ђу- 
passes the oil directly back to the sump. Conversely, 
when the pressure drops below a fixed minimum it 
re-connects the pump and the receiver. 

As either half of the turbine can be operated by 
hand control of the spear, two handgear columns are 
provided as shown in Fig. 11. These columns are 
fitted with special cut off valves which automatically 
by-pass the two sides of the servo-motor when the 
spear is under hand control, or which disconnect them 
in case of automatic operation. Incase of hand control, 
these valves also cut off the pressure supply to avoid 
any possible leakage of oil. 


Fig. 14. 
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As the jet diffusion following а drop in load is prac- 
tically instantaneous, the variations of speed are kept 
within very small limits. Тће remarkable performance 
of the Bhira sets is illustrated by the chart reproduced 
in Fig 13, which shows the speed variation and the 
movement of the diffuser when loads of 5,000 kw., 
10,000 kw., 15,000 kw., апа 19,000 kw. were thrown off. 

To protect the sets against any possible failure of 
the governing system, the following safety devices 
are provided :— 

1. An emergency governor which will shut down the 
set in case of either а 30 per cent. overspeed or а 
30 per cent. underspeed, such as might arise from a 
failure of the belt drive. 2. Àn emergency servo-motor 
actuated with water pressure which comes into opera- 
tion should the oil pressure fail. 

The sets are also protected by stop valves which, for 
the main sets, are of the cylindrical balanced type. 
These valves, of cast steel, have an inlet 36 in. in 
diameter, which is that of the pipe line, and deliver to 
the 30 in. inlet bends. Owing to the fact that these 
valves are balanced, they can be relied upon in case 
of emergency whatever may be the conditions of flow 
in the pipe line or through the valve. These valves, 
being of the cylindrical balanced type, have a very 
small area under the influence of the varying pipe- 
line pressures. The rate of travel of the piston is 
independent of these variations, and is under posi- 
tive control through the whole of Ив stroke by а travel- 
ling control screw, which makes it impossible for water- 
hammer to occur either in closing or opening the valve. 
The results of operating tests of these valves are 
represented in Fig. 14. 


(То be continued.) 


LETTER TO THE EDITOR. 


ARMAMENTS AND THE 
NON-COMBATANT. 


To THE Ергтов ог ENGINEERING. 


S1r,—I was very interested in the review of my book 
which appeared in your issue of June 8. In the preface 
1 wrote :— 

(1) I believe that surface warships will prove entirely 
unable to withstand attack from intelligently ha dled 
aircraft. 

(2) I believe that our merchant fleets will be at the 
mercy of enemy aircraft if the operations of thesc 
latter are directed by men having sea sense and know- 
ledge—this from the very outbreak of war and no 
matter how strong our floating Navy may then be. 

(3) I believe that by aircraft attack on our port 
facilities our sea-borne commerce can be brought to a 
virtual standstill without attacks being delivered 
against either the vessels of the Royal Navy or against 
vessels of the Mercantile Магшс. 

(4) I believe that command of the sea, with all that 
it means in the sense covered by (1), (2) and (3), will 
inevitably pass to the country which has command 
of the air. 

(5) I believe that the future safety of this country 
and Empire depends on a proper appreciation of the 
above points, and an entire revision of existing policy 
in matters of national and Imperial defence. 

(6) I believe that the surest, safest, and quickest 
method of arriving at a true understanding of the 
requirements of the future is to place full responsibility 
for the safety of Great Britain, and of her lines of 
communication, with the Admiralty—giving the 

Admiralty entire control of both air and Naval forces. 

I think it would be helpful if your reviewer would 
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please indicate with which of the tenets of Ше above 
creed he disagrees. His remarks generally are so 
helpful that I do not like to pull them to pieces, but 
I would call his attention to the fact that, in taking 
the results of the air attacks of Zeebrugge and Ostend 
as a basis for criticising my remarks regarding the 
vulnerability of our ports and harbours, he has com- 
mitted the very error which he warns his readers 
against, $.е., “ Sancho Panza's error of looking for this 
year's birds in last year’s nests.” 

I wonder if he has studied, ав I have, the facta 
regarding those raids, and is aware of the lack of 
casualties amongst aircraft entrusted with the task of 
bombing Zeebrugge and Ostend. There is ап old 
maxim to the effect that “ one cnanot make ome- 
lettes without breaking eggs." Тһе articles of my 
oreed are numbered, so that your reviewer can quite 
briefly indicate the tenets with which he disagrees. 

Believe me, 
Yours faithfully, 
Е. Е. SPANNER. 

9, Billiter-square, Billiter-street, London, E.C.3., 

June 12, 1928. 


[The whole of the points given in Mr. Spanner's list 
were dealt with, either directly or by implication, in 
our review, and we cannot again go over the whole 
field. If he considers that any of the points made by 
us are unfair and will indicate which it is, and in what 
way, we will endeavour to reply to him. We should 
say that in reprinting his letter we have omitted two 
items from his long quotation from the preface to the 
book, as they concern matters which we either did not 
mention or did not criticise.— Ep. E.] 


THE VICTAULIC JOINT FOR MARINE 
PURPOSES. 


А DEMONSTRATION was given recently by Меввгв. The 
Victaulic Company, Limited, King's Building, Dean 
Stanley-street, Millbank, London, S.W.1, to emphasize 
the suitability of the Victaulic method of pipe jointing 
for use on board ships. The Victaulic joint has 
already been described in some detail in these columns, 
but а reference to one or two of its essential features 
may be given here. It consists of a rubber ring, 
having & C-shaped section, which is slipped over the 
ends of the piping to be joined in such а manner that 
the opening of the C-section is directly over the joint 
between the pipes; it is then secured in position by а 
split metal clamp, the edges of which run in grooves 
cut in the two ends of the piping. Thus, in addition 
to the fact that the rubber ring is clamped firmly to the 
piping, the pressure of the liquid or gas in the pipe 
is transmitted to the inner side of the rubber and 
increases the tightness of the joint as the pressure rises. 

An important point in this system of jointing is the 
high degree of flexibility obtainable, and the allowance 
for expansion in a longitudinal direction, which are 
both made possible by the fact that ап 1-іп. clearance 
is allowed between the ends of the pipes and also 


in the grooves accommodating the metal clamps. То 


bring out this point, & length of, piping containing 
several Victaulic joints had been arranged on universal 
joints with one end attached to an eccentric of I-in. 
throw, driven by an electric motor, the total lateral 
movement given to each joint being 2 in. After 
many thousands of revolutions no leakage of any kind 
was visible. The Victaulic bulkhead adapter is a 
development which should meet with general approval 
for marine purposes. It consists of а flange, which may 


be bolted to the bulkhead, with two integral stub pipes, |. 


each prepared to take the standard Victaulic joint; 
thus the hole cut through the bulkhead need only be 
of sufficient diameter to take one of the stub pipes, and 
there is no need for great accuracy in the pipe lengths 
or the positions of the bulkhead adapters. Another 
useful fitting is an adjustable bend, which, by means 
of two special swan-necked setting pieces, may be 
arranged to turn the pipeline through any angle up to 
45 deg. 

It ia claimed that much space may be saved by 
this system of jointing, as it does away with the 
common method of allowing for expansion by means 
of bends, and also as the overall diameter of the 
Victaulic joint is very much smaller than that of 
the flanged joint, thus allowing more head-room in 
passages and other confined spaces. Another point 
which is of great importance to the shipbuilder 
is that the Victaulic joint is very simply and easily 
fitted, the only preparation necessary being the cutting 
of the grooves in the ends of the pipes, which is done 
with a special tool supplied by the Victaulic Company. 
Any length of piping may be removed without disturb- 
ing the rest, and all parts are standardised and inter- 
changeable. 


REGISTRATION OF MoTor-CycLes IN BomBay.—His 
Majesty’s Trade Commissioner at Bombay reports that 
71 motor-cycles were registered in Bombay during the 
period January 1 to March 31, 1928, 
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Power for Cultivation and Haulage on the Farm. Report 
of a Conference held at Rothamsted. February 9, 1928. 
London: Ernest Benn, Limited. [Price 2s. net.] 

Aeronautical Research Institute. Tokyo Imperial Uni- 
versity. Report Nos. 32-36. Researches on Cellulose 
Acetate a its Solution. Ву К. Атвокг and R. 
ӛніморА. Tokyo: Aeronautical Institute. 

Die Bibliotheken der Deutscher Technischen Hochschulen. 
Ву DR. Paut Ткоммзповке. Berlin: V. D. I. 
Verlag, G.m.b.H. 

Department of Overseas Trade. Report on Commercial 
and Economic Conditions in Lithuania. March, 1928. 
Ву Г. A. Parish. London; His Majesty's Stationery 
Office. [Price да. net. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The situation as regards 
Cleveland pig-iron is little altered. Sales are difficult to 
put through, but makers are fairly well placed, and their 
strong statistical position enables them to maintain the 
fixed prices that have ruled for sometime past. Stocks 
are extremely low, and the restricted output is reported 
fully disposed of for the next week or two. Midland iron 
is underselling Cleveland pig in Scotland, with the result 
that deliveries from Teeside to customers beyond the 
Tweed are falling off. Shipments to foreign ports show 
no material improvement, but there is still hope of some 
early expansion of overseas demand. Local needs con. 
tinue heavy, and the bulk of the Cleveland pig output is 
still going into direct consumption at producers' own 
steelworks and foundries. No. 1 quality is 685. 64. ; 
No. 3 g. m. b., 66s. ; No. 4 foundry, 65s. ; end No. 4 forge, 
64а. 64. 


Hematite.— Inquiries for East Coast hematite are few 
and small. The limited make is excessive, and producers 
are hampered by rather heavy stocks. With prices not 
definitely fixed, and manufacturers keen to do business, 
figures at which orders are accepted vary a good deal, 
and are well below cost. Nominally, market rates are 
based on 69s. for mixed numbers. 


Foreign Ore.—Consumers of imported ore are still holding 
off the market, but though business is almost at a stand- 
still, sellers, in view of threatened shortage, are not at 
all disposed to depart from the firm attitude they have 
taken for weeks past. Best rubio remains at 224. 64. 
c.i.f. Tees. 


Blast-Furnace Coke.—Further moderate export sales 
of coke are reported, and forward inquiry on home 
account is just a little better, but local users are still 
buying sparingly. Durham good medium furnace 
qualities are 178. 64. to 178. 94., delivered to works in 
this area. 


Manufactured Iron and Steel —The various branches 
of finished iron and steel present no new features of 
moment, and continued absence of revival is causing 
considerable uneasiness. Manufacturers of certain com- 
modities are much in need of orders, and unless demand 
speedily expands, present activity at works cannot be 
maintained. Distribution of specifications for ship. 
building requisites are vastly below what could be 
desired, while orders for railway material and construc- 
tional steel fall much short of expectation. Among the 
principal markets quotations are: Common iron bars, 
101. Ба. ; best bars, 101. 104. ; double best bars, 107. 15s. ; 
treble best bars, 111. ; iron rivets, 11. 6а.; packing 
(parallel), 71. 104. ; packing (tapered), 101. ; steel billets 
(soft), 61. 15а, ; steel billets (medium), 71. 24. 6d. ; steel 
billets (hard), 71. 128. 6d.; steel rivets, I II.; steel ship 
plates, 81. 78. 6d. ; steel angles, 71. 174. 6d. ; steel joists, 
71. 178. 6d. ; heavy sections of steel rails, 8. 108. ; black 
sheets (No. 24 gauge), 101. ; and galvanised corrugated 
sheets (No. 24 gauge), 131. 58. to 131. 108. 


PERSONAL. Mr. H. Howard Humphreys has been 
elected chairman of the committee of the Association of 
Consulting Engineers, Incorporated, for the ensuing year. 
—Mr. A. Е. Loe has joined Messrs. Ше Rothermel 
Corporation, Limited, 24 and 26. Maddox-street, London, 
W.1, as general sales manager of their garage equipment, 
tools, and motor accessory section.—In order to cope 
with increasing shipbuilding business, Messrs. Sir W. С. 
Armstrong, Whitworth and Company, Limited, have 
purchased the shipyard of Messrs. William Dobson and 
Company, which adjoins their Walker shipyard, New- 
castle-on-Tyne.—Mr. F. C. Allen, Junr., the founder and 
former president of Allen and Billmyre Company. 
has recently left that organisation. Не ів now ргев!- 
dent of Allan Air Appliance Company, New York.—Mr. 
C. Warren-Boulton, of Calcutta, has been appointed 
by Messrs. Niles-Bement-Pond Company, and a number 
of associated American machine tool manufacturers, 48 
their exclusive representative in India.—Messrs. Brook- 
hiret Switchgear, Limited, Northgate Works, Chester, 
have recently opened a showroom at Australia House, 
Strand, London, W.C.2.—As from June 25, the address 
of Messrs. F. C. Hibberd and Company, Limited, which 
has hitherto been 98, Great Gower-street, London, E.C.3, 
will be 16, Northumberland-avenue, London, W.C.2. 


Сохчтвлств.--Меввгв. Worthington-Simpson, Limited, 
Queen’s House, Kingsway, W.C.2, recently received an 
order for three 68-in. twin-impeller impounding pump" 
driven by 360-b.h.p. motors, together with high an 
low-tension switchgear, transformer, air пш r 

umps and accessories, &c., for Ше 8.W. India Docks, 
Port of London Authority.—Amongst recent orders 
placed with Messrs. Harland and Wolff, Limited. ке 
motor cargo and passenger vessel for Messrs. Huddsrt, 
Parker, Limited, for their Australian trade: and а ipi 
steamer, similar to the two previous vessels, ша | 
Hain Steamship Company, Limited. It is expected t С 
both vessels will be built at Govan.—-Meears. Sir b^ . 
Armstrong. Whitworth and Company, Limited, и 5 
secured a contract for ten 4-6-2-type locomotives о. 
Leopoldina Railway of Brazil.—Messrs. Joseph d 5 
and Sons, Limited, Lock Works, Leeds, have receiv’ я 
order for 800 of their patent valve oilfeeders from 05 
Leyland Motors, Limited, Leyland. Lanos.— | : 
Light and Coke Company, London, have р! tical 
contract with Messrs. The Woodall-Duckham Ver 
Retort and Oven Construction Company (1920), ш E 
for an installation of intermittent vertical cham кош 
their Southall station, capable of producing 8 
4,750,000 cub. ft. of gas & day. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Conditions in iron and steel are а 
shade easier than was the case last week. Sheffield’s 
total of unemployed and short-time workers is now 
well in excess of 26,000. There аге no pointers to 
immediate improvement, though the near future should 
witness the betterment of order books &nd enlerged 

roduction. Among some of the biggest users, the time 
1s rapidly drawing near when stocks will need renewal. 
If prices of British and foreign materiala then occupy & 
relative position similar to that shown to-day, sub- 
stantial purchases of a character that formerly were 

laced with Continental producers may be expected at 

outh Yorkshire furnaces. Local prices are kept within 
an attractive range. Foundry iron is ls. to le. ба. 
per ton cheaper, while basic qualities have in some 
instances le. per ton. Little variation is registered 
in steel prices. Current quotations are as follow :— 
Siemens acid-steel billets 101. per ton, hard basic billets, 
71, 2s. 6d. and 71. 12s. 6d.; soft basic billets, 61. ба. ; 
Derbyshire foundry pig iron, 624.; Derbyshire forge, 
59s.; Lincolnshire foundry, 618.; Lincolnshire basic, 
59s. ; Crown iron bars, 101. 108. ; iron hoops, 111. 108. ; 
steel hoops, 91. 108. to 10:.; soft wire rods, 71. 10s. 
Scrap purchases are mostly external, local needs being 
mainly satisfied by current deliveries. Some of the 
big combination plants, possessing special facilities for the 
supply of steel-making materials, are reported to be 
operating well below 50 per cent. capacity. The latest 
notifications from shipbuilding engineers confirm earlier 
accounts of reduced profit on increased output. Internal 
economies are being pressed severely to minimise working 
costs. War Office contracts are, this week, announced 
for the supply of steel billets and tool steel. The Air 
Ministry is buying wire cable in Sheffield, and the Crown 
Agente for the Colonies have placed orders locally for 
carriage and wagon tyres. Business іп electrical 
machinery and gear is well in excess of imports. Mixed 
conditions continue in tool manufacture, with a fairly 
active demand for high-speed cutting implements. 


Workmanship Exhibition.—Great care is being taken 
to ensure, as far as possible, that success will attend the 
exhibition of workmanship which is to be held in Sheffield 
next month. In several important directions the exhibi- 
tion will be unique—primarily because in no sense is 
it to be a competitive trade exhibition within the 
ordinary meaning of the term. Essentially it will be 
@ co-operative effort to draw increased attention to the 
outstanding value of current products in iron, steel, 
cutlery, electro plate, &c. Individual operatives and 

have accepted invitations to stage samples of their 
best workmanship in token of Sheffield’s pride in record 
quality. The goods will bear neither makers’ names nor 
trade marks. Special attempts are to be made to 
interest the technical and non-technical press, in addition 
to the wider public. 


South Yorkshire Coal Trade.—The rumoured probability 
of а substantial increase in house-coal prices finds no 
reflection in official quotations. Despite a reduced 
demand, these are mainly unaltered. по ста! offers, 
which represent а considerable saving, are being made 
to retailers. А moderate demand prevails for industrial 
fuel on inland account, but the further arrangement of 
contracts appears to have sustained a check pending а 
clearer understanding regarding values. Stimulation of 
exports moves slowly despite the low level of prices. 
Smalls are more abundant, and rates а shade easier. 
Coke of all descriptions comprises a fairly steady market. 
Quotations:—Best branch handpicked, 274. 6d. to 
29s. 6d.; Derbyshire best bright house, 20s. 6d. to 
218. 6d.; best house coal, 198. to 20s. 6d.; screened 
house coal, 169. to 174. 6d.; screened house nuts, 
155. ва. to 16а. ; Yorkshire hards, 15s. to 165. ; Derby- 
shire hards, 15s. to 165, ; Rough slacks, 88. 6d. to 95. ва. ; 
nutty slacks, 6s. to 75. ; smalls, 3s. to 4s. 6d. 


Tae East Hecta Works, SHEFFIELD, ОҒ MESSRS. 
HADFIELDS.—One of the most interesting visits made in 
connection with the Charter Centenary Celebrations of the 
Institution of Civil Engineers, was that paid, on June 6 
last, by some 40 ог 50 members, to the East Hecla Works, 
Sheffield, of Messrs. Hadfields, Limited. These works, it 
18 Interesting to recall, cover 225 acres, of which the steel 
foundries alone occupy 12 acres, and two machine shops 
а total of 200,000 sq. ft. Тһе plant is capable of pro- 
ducing 200,000 tons of steel per &nnum. Іп passing 
through the works attention was given particularly to 
those products of the firm of chief interest to civil 
engineers, namely, crushing, dredging, and excavating 
machinery, steels used in the mining industry, manganese- 
steel railway switches апа crossings, and the special 
heat and corrosion-resisting alloys made by the firm. 


TRANS-SAHARAN RaILway.—We understand from a 
recent issue of La Technique Moderne that the French 
Government is shortly to discuss the formation of а 
Board to investigate the construction of the Тгапз- 
Saharan Railway. Тһө French, Algerian, Tunisian and 
Moroccan Governmenta, and that of French West Aírica 
will be represented on the Board, and the three railways 
interested in the venture, namely, the Paris~Lyon~ 
Méditerranée, the Paris-Orléans, and the Midi, will 

have representatives. It is anticipated that а Bill 
porn for the construction of the railway will be 
rought before the Parliament towards the end of 1929, 
&nd that the work will be complete at some date in the 
vicinity of 1936. Тһе length of the railway will be 
2,800 km. (1,736 miles), and it is estimated that the cost 
will be approximately 300,000 fr. per kilometre (about 
4,0001. per mile). 


Carpirr, Wednesday. 


The Coal Trade.—Though shipments of coal from | 
South Wales in the í 
the highest level touched this year, new business was 
exceedingly quiet. Тһе high level of exports was, 
however, on account of previously arranged orders, 
and due to substantially greater clearances to Italy 
and Spain. Compared with the preceding week, 
shipments at Cardiff were raised from 282,130 tons 
to 291,840 tons; at Newport, from 84,918 tons to 
110,820 tons; at Port Talbot, from 25,140 tons to 
48,670 tons; and at Llanelly, from 6,600 tons to 
8,480 tons; but at Swansea, reduced from 65,530 tons 
to 45,950 tons. Shipments to the Argentine were 
raised from 52,000 tons to 56,200 tons; to Egypt, 
from 28,700 tons to 39,350 tons; to Spain, from 
17,720 tons to 37,610 tons; and to Italy from 96,640 
tons to 113,340 tons. Except that the Buenos Ayres 
Great Southern Railway were in the market for 90,000 
tons of Welsh large, delivery July-November, the 
demand has fallen away and was chiefly confined to 
the best classes, with the result that while superior 
Admiralty and Black Vein large coals were іп а com- 
fortable position, other descriptions were in need of 
orders, and collieries were compelled to effect frequent 
temporary stoppages. Best Admiralty large com- 
manded 198. 34. to 208. per ton f.o.b., the latter figure 
being 9d. above the minima, while Black Vein large 
realised 178. 6d. to 17s. 9d, the latter price being a 
premium of 3d. on the schedule. Other descriptions 
of large were easily obtainable at the minimum prices. 
Smalls, in consequence of the intermittent working of 
its, were in lessened supply and somewhat difficult. 

me collieries refused to sell small except with large, 
and, when required without large, demanded a premium 
of 3d. to 6d. per ton. Best bunker smalls ruled from 
129. 6d. to 13s., with cargo sorte from 114. up. Sized 
products were patchy, with bituminous and dry nuts 
available without difficulty and duffs scarce. Cokes 
were in better demand, with best foundry from 328. 64. 
to 378. for export, and other grades from 258. to 30s. 


Iron and Steel.—Shipments of iron and steel goods 
from South Wales rose from 11,409 tons to 20,128 tons 
in the past week. Exports of tinplates and terneplates 
were increased from 6102 tons to 8,424 tons, black- 
plates and blacksheets from 445 tons to 844 tons, 
galvanised sheets from 350 tons to 4,164 tons, and other 
iron &nd steel goods from 1,358 tons to 6,697 tons. 
The general outlook was regarded ав encouraging. 
Demand for tinplates continued good, and prices were 
stronger at 18s. ва. to 188. да. per standard box, while 
galvanised sheets were also firmer at 181, 5s. to 131, 75. 64. 
per ton. Welsh tinplate bars were steady at 641, per ton. 


THe 'Swirr" Совгс RECKONER.—For such diverse 
calculations as ascertaining the cubic feet of boxes going 
into a ship’s hold, the number of cubic yards in a trench, 
&c., any book which gives the answer straight away, to a 
three dimensions figure, should be of great assistance in 
all branches of engineering. With this object in view, 
Messrs. Gall and Inglis, 31, Henrietta street, London, 
W.C.2, and 12, Newington-road, Edinburgh, have recently 
published a book called the Swift Cubic Reckoner 
(Rectangular Measure), which gives & range of figures 
from 72 in. by 48 in. by 36 in. down to 12 in. by 12 in. by 
6 in.; supplementary tables give 8 to 144 in. by 
36 in. by 24 in., &c., and to 120 ft. by 12 in. by 12 in., 
while a fourth section gives the answer in cubic yards up 
to 100 ft. by 10 ft. by 74 ft. Throughout the tables, 
fractions have been calculated to the nearest }-in. The 
book is strongly апа neatly bound in а handy pocket 
size, and the figures are in clear type. The price is 44. net. 


TENDERS.—We have received from the Department of 
Overseas Trade, 35, Old Queen.street, London, S.W.1, 
articulars of tenders invited by various bodies in the 
British Possessions and in foreign countries. Further 
details and information relating to these may be ob- 
tained on application to the Department at the above 
address, the reforence number given below being quoted 
in each case :—The South African Railways апа Har- 
bours are inviting tenders, to reach Johannesburg by 
July 19, for the supply апа delivery of structural 
steelwork for extension to the boiler shop and erecting 
shop, Salt River. Local representation is essential. 
(Ref. No. A.X. 6373.)—The Municipality of Bulawayo 
is inviting tenders for the supply and delivery of 
13,380 ft. of wrapped steel piping, 41 sluice valves, 2 
scour valves, 7 hydrants, etc. Alternative tenders аге 
invited for unwrapped, single-coated steel pipes, and the 
supply and delivery of reticulation pipes and fittings 
from stock for special quick delivery. "Tenders to reach 
Bulawayo, Southern Rhodesia, by July 24. Local 
representation is essential. (Ref. No. А.Х. 6377.)—The 
Town Council of Johannesburg is inviting tenders for the 
supply delivery and erection of three or more cooling 
towers (Ref. No. A.X. 6410). Local representation 18 
essential, and tenders must reach Johannesburg by 
June 28.—The Antwerp Municipal Council is inviting 
tenders for the construction of metal hangars on the 
quays of the Bassin-Canal. "Tenders to reach the Burgo- 
master by July 5. "The Cahier des Charges, which is in 
the possession of the Department of Overseas Trade, 
will be sent out on loan to British firms in order of 
applieation, (Ref. No., А.Х. 6401).—The Indian Stores 
Department ав Simla is asking for tenders, to be рге- 
sented by July 2, for generating sets, transformers, and 
auxiliary plant, &c., in connection with the Sumera 
hydro-electric pumping &nd power eupply scheme of 
the Public Works Department, in the United Provinces. 
(Ref. No. B.X. 4483). 


* 


NOTES FROM THE SOUTH-WEST. | 


NOTICES OF MEETINGS. 


INSTITUTION оғ MECHANICAL ENGINEERS.—Summer 


t week reached 505,760 tons, | Meeting, Southampton, Monday, June 25, to Friday, 


June 29. Tuesday, June 26, 10 am., Chantry Hall, 
Southampton. Welcome by the Mayor of Southampton, 
Alderman Mrs. L. M. Foster Welch. At 10.30 a.m., 
„The Port of Southampton," by Мг. F. Е. Wentworth- 
Shields. Wednesday, June 27, 9.30 a.m. Visite and 
Excursions. Аб 7.30 p.m., Institution Dinner, South- 
Western Hotel. Thursday, June 28, апа Friday, 
June 29. Various visite and excursions. 


Socrety or GLASS TECHNOLOGY.—Thursday, June 28, 
9.45 &.m., The University, St. George’s-square, Sheffield. 
Council Meeting. At 11.15 a.m., Discussion on Lessons 
from the Tour in Germany." “Тһе Control and Dis- 
tribution of Temperature in Lehrs," by Mr. À. Cousen, 
Mr. Н. W. Howes, and Mr. F. Winks. At 7.15 p.m., 
Complimentary Dinner to Members of the American 
Ceramic Society, Royal Victoria Hotel, Sheffield. 


NOTES FROM THE NORTH. 


GLASGOw, Wednesday. 


Scottish Steel Trade.—The position in the Scottish 
steel trade shows no change this week, and the demand 
continues poor. Although the competition from the 
Continent is perhaps not quite as keen as it was, the 
result to the local producers has been negligible, as 
few report any increase in business. Consumers of 
heavy steel material continue to order sparingly, and 
plant in some works is still being kept going only with 
difficulty. Inquiries do not point to any improvement 
being forthcoming in the near future, and the outlook 
is rather depressing. In the black-sheet trade there 
is a decided scarcity of specifications all round. Prices 
at present are as follows: Boiler plates, 101. 10s. рег 
ton; ship plates, 81. 7s. 64. per ton; sections, 71. 174. 6d. 
per ton; black sheets, }-in., 81. 124. ва a ton; and 

rrugated sheets, 24 b.g., 131. ба. per ton, 
all delivered Glasgow stations. 


Malleable-Iron T'rade.—In the malleable-iron trade 
of the West of Scotland the conditions have undergone 
no change. Orders both for bar iron and for re-rolled 
steel bars аге few in number at the moment, апа are 
keenly competed for in order to keep plant running. 
Prices of steel bars are a shade easier for local delivery. 
The following are the current market quotations: 
„Crown bars, 101. 5s. per ton for home delivery, 
and 91. 15s. per ton for export; re-rolled steel bars, 
71. 104. per ton for home delivery: and 71. per ton for 
export. 

Scottish Pig-Iron Trade.—The only item of change 
in connection with the Scottish pig-iron trade this 
week is the reduction which is taking place in 
production. The demand has recently been so poor 
that stocking has been all too general, and, as the 
prospects of any improvement in demand аге во 
uncertain, the number of furnaces now in blast is 
being reduced. Home consumers are quiet, and 
overseas buyers are not ordering any tonnage of note, 
Prices continue firm in sympathy with the higher 
quotations named on the Continent, and ere as follows : 
Hematite, 748. per ton, delivered at the steel works; 
foundry iron, No. 1, 758. to 764. рег ton, and No. 3, 


.108. to 71s. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.— The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending Saturday last, June 16, was again small, and 
only amounted to 458 tons. Of that total, 434 tons 
went overseas and 24 tons coastwise. During the 
corresponding period of last year the figures were 
125 tons overseas and 93 tons coastwise, making a 
total shipment of 218 tons. 

Clyde Shipbuilding.—Messrs. Fleming and Ferguson, 
Limited, Paisley, have received an order for five 
dredgers of а ра, пуег + for the Federated 
Malay States. his order will ensure steady work 
for а large number of men for fully & year. The same 
firm have secured &n order from the Crown Agents 
for the Colonies for & steam tug 106 ft. in length, 
22 ft. in beam, 11 ft. 6 in. in depth, and 9 ft. 6 in. in 
draught. This vessel is to have twin sets of triple- 
expansion engines aggregating 800 i. h. p., and is 
intended for service at Lagos. 


Lap RECLAMATION IN Веглан COLUMBIA.—Pro- 
posals for the reclamation of land for agricultural purposes 
along the Kootenay River, in British Columbia, have 
received the sanction of the International Joint Com- 
mission, апа the Creston Reclamation Company, Limited, 
is authorised to proceed with construction. Although the 
project is entirely within Canada, it has been subject to 
approval of the International Joint Commission under 
treaty provisions entered into between Canada and the 
United States of America, under date of January 11, 
1909, affecting rivers, such as the Kootenay, flowing 
across the international boundary. Тће proposals of 
the company include the construction of а levee ог 
dyke in the Kootenay River Flats, and а diversion of 
Goat River into the Kootenay River. The Commission 
orders that the company must make suitable and adequate 
provision for the protection &nd indemnity against 
injury, by reagon of such works, of all interests on either 
side of the international boundary. It is expected that 
10,000 acres of fertile Kootenay Flats will be dyked and 
made available for cultivation. Опе result is that the 
district is anticipating the erection of а canning factory 
at Creston by ап organisation which is arranging for 

1,000 acres for the production of green peas. 
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THE RATING PROPOSALS. 


~ THE thoroughly sound theory which underlies the 

Government rating legislation and its new proposals 
is that the tools and plant used in production ought 
not to be subject to taxation. Under the Rating 
and Valuation Act, 1925, defined elements of plant 
were exempted altogether, though this relief is 
only just about to come in force. It is said, more- 
over, that manufacturers are entitled to have the 
rateable value of their premises reassessed if they 
can show that it has been reduced by depression 
in trade. Under the scheme proposed the relief of 
productive industry from rates is to be carried 
further. The rateable value of all industrial 
premises is now to be apportioned between the part 
that under certain definitions is to be regarded as pro- 
ductive, and the portion that is not. The producer 
is to be relieved of 75 per cent. of his liability to 
rates in respect of premises defined in the Bill as 
productive, and the local authority will be indem- 
nified for what it will lose in the rates so remitted 
by Government block grants estimated to be 
of equivalent amount. The arrangement is to be 
permanent, and the funds allocated by the Govern- 
ment as their annual contribution to it are of the 
order of £29,000,000. That only 75 per cent. of 
the rates in question are to be remitted, in spite 
of the Government’s objection to taxing instruments 
of production at all, is explained by the wish to 
preserve some common interest between local 
authorities and local manufacturers. Іп order, 
however, that the Government may be able to 
entrust local authorities with large block grants 
without itself becoming the milch cow for local 
needs which hitherto industry has been, considerable 
reforms are required in the rating system of the 
country, much of which is archaic. These will be 
embodied in a Local Government Bill, the accept- 
ance of which will be a condition precedent to the 
operation of any part of the scheme. 

It is evident that, however the proposals may 
ultimately work, they will involve intricate preli- 
minary measures, in the course of which many 
conflicting questions will have to be adjusted. 
Among the safeguards, for example, which will 
be necessary for the State, а voice must be reserved 
for it, as an interested party, in all valuations what- 
ever throughout the country, for the Exchequer 
will have to watch jealously any proposed reductions 
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of rateable values, the effect of which must be to 
increase automatically the block grants which local 
authorities would be entitled to claim. In the 
opposite direction, again, each ratepayer will have 
an obvious interest in obtaining the largest reduction 
һе can in his rateable value. It is easier to see that, 
if practical effect is to be given to the scheme, all 
these proceedings will involve a great amount of 
valuing and much expense in the way of time, than 
to estimate what this valuing will cost, and how far 
Ив results will be satisfactory. 

In his Budget statement, the Chancellor of 
the Exchequer observed that, in his long and 
varied experience of administration, he had never 
known а policy more searchingly examined and 
prepared than the rating proposals, and that he 
would welcome suggestive and constructive criticism 
at all stages and from every quarter, in addition 
to the thought which had already been given to 
them. With the purposes of relieving industry 
of burdens it ought not to be bearing, and of 
assisting it at an epoch at which it can do with all 
the help it can get, everyone will be in sympathy. 
Universal gratification will be felt, if, as the result 
of the criticisms to which this series of measures is 
being and will be subjected, they are found likely to 
promise enough advantage to industry to justify their 
adoption. They appear to be & great advance on 
anything that has been proposed before, and for 
the time being the chief difficulty with which they 
will have to deal seems to be а doubt whether 
they offer enough certainty of operation to justify 
the complex and costly mechanism to be set up. 

The general objections to outside subventions 
has been recognised since the days of Hercules, 
and there is no need to recite them. Риф shortly, 
subventions must be regarded as a last resort, 
sometimes indeed of inestimable value, but usually 
or always fraught with great dangers if they are 
conceived on an unsound foundation. Тһе sub- 
vention now offered to industry is not represented 
as going to the length of furnishing а complete 
solution of present industrial problems, but as 
being a sufficiently large contribution to be worth 
providing and securing. Whether it is so will 
depend, presumably, not only on the cost of the 
great valuing mechanism that will have to be 
employed, but also on the effect of the revised 
valuation. In an instructive discussion, introduced 
last week at the British Engineers’ Association, 
by Mr. Michael Faraday, he drew attention to the 
reaction which remission of rates is apt to have on 
revised assessments of rateable values, and more 
information is likely to be wanted on this aspect 
of the subject before public opinion will be satisfied 
as to the soundness of the scheme in this respect. 
The cost of the scheme, again, does not seem clear. 
With the present Rating Bill, an estimate is given 
that the Inland Revenue Valuation Office will have 
to spend in connection with it a sum not exceeding 
£150,000 on temporary staff to be associated with 
the rating authorities in classifying properties and 
apportioning values. This, doubtless, is no great sum 
compared with the interest at stake, but obviously 
it can only be а small fraction of the aggregate 
expenditure by all parties in respect of valuation, 
and it seems certainly essential to know whether 
the amount actually involved is of this order of 
magnitude, or whether, as Mr. Faraday suggests, 
it will absorb a substantial part of the whole 
29,000,0001. Тһе statement, moreover, that in- 
dustries, which are not prospering, are entitled to 
low assessments as of right, and will, therefore, 
derive the least benefit from the percentage remission 
of rates, raises in an acute form the question 
whether the industries which would derive most 
benefit are not those which could best afford to 
do without it; though presumably, it should be 
possible to obtain more conclusive information 
on the subject than is conveyed by even the most 
expert opinion. A question which may be more difti- 
cult to dispose of, is whether the method proposed 
for the assistance of industry is the most fruitful 
way in which resources to the large amount in 
question could be applied. 

It has been stated that, while considerable modi- 
fication in details are open to be accepted, and the 
widest discussion is invited, the scheme must be 
taken as a whole. Each of the illustrations given 
in support of this statement related to the necessity 
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of protecting the Exchequer, and іп regard to this 
object no difference of opinion will be felt. There 
can also be no doubt that the revision of the present 
clumsy and often unfair rating system would be a 
valuable social reform, which should be welcomed 
on all hands. It ought, however, to be recognised 
clearly that, for the urgent needs of the present 
industrial situation, the value of any substantial 
help to industry is incomparably greater than that 
of any rating reform, and the best means, whatever 
it may prove to be, of helping industry ought not 
to be refused or even modified for the mere purpose 
of introducing such a reform. It may well be that 
in the immediate future no other or equally good 
occasion may present itself for revising the rating 
system of the country as a whole, and any measures 
in aid of industry would be the more valuable 
if they provided such an occasion. If, on the other 
hand, as the result of current discussion, it were 
found that the best way of helping industry made the 
proposed revision of rating methods impossible for 
the time being, the rating reform would have to be 
postponed. 

As yet no alternative scheme which appears to 
have been considered in detail has been proposed, 
and it is quite certain that without such detailed 
consideration no alternative should, or is likely to be, 
taken into account. It does not follow, however, 
that such an alternative is impossible or may not 
arise. At the meeting, for example, of the British 
Engineers’ Association to which reference is made 
above, suggestions were made by Mr. Faraday 
and Mr. Reavell, each of them somewhat analogous 
to the other, under which the whole of the 
29,000,000}. a year should be handed over to the 
railway companies to pass on to consumers, in the 
same way as Mr. Churchill proposed to devote some 
4,000,0001. to the railway and other transport 
organisations of the country. Mr. Faraday’s pro- 
posal was that this operation should be contingent 
on the railway companies adopting pre-war rates ; 
Mr. Reavell would have the entire sum applied to 
reducing rates on the raw materials used by basic 
industries. | 

It is to be presumed that neither of the 
speakers referred to would expect their suggestion 
to be taken seriously without а detailed investiga- 
tion of the figures it would involve. Before, for 
instance, there could be any question of the railway 
companies reverting to pre-war rates, it would 
be necessary to ascertain the relation between 
29,000,000/. and the probable drop in Ше companies’ 
net revenue. The attraction, however, of a pro- 
posal to spend the entire sum which could be made 
available, on reducing transport rates, does not lie 
merely in its simplicity and the large saving of 
expense, as well as complication. A reduction of 
freights on а sufficient scale ought to show, even more 
markedly than a reduction of local rates, the virtuous 
circle to which Mr. Churchill referred, in submitting 
his own proposals for reducing freights. These 
reductions were to be confined to the basic indus- 
tries, with the exception of steel, which was omitted 
so as to avoid a subvention to foreign steel, and it 
was pointed out that a reduction of freight on coal 
would affect the cost of pig iron, and both of them 
the cost of steel, and of all three the costs of ship- 
building and other industries, and so forth. The 
further advantage of applying the entire subvention 
to the reduction of freights would be that it would 
not end with the original turnover on which the 
reduction was estimated, as the proposed remission 
of rates would be limited by their more or less 
fixed amount. The increased traffic would lead to 
economies in working, which, it might be hoped, 
would allow the reduced rates to be maintained 
when traffics increased. The measure would, in 
fact, apply not only to a limited traffic, corres- 
ponding to the limited amount represented by reduc- 
tion or abolition of local rates, but to whatever 
indefinitely larger traffics industry might be able 
to provide. 

How far such a proposal may be practicable, 
and what reduction of rates it could secure, is a 
matter of railway and other transport economics, 
in the light of which the entire subject would have 
to be studied before even a provisional opinion could 
be formed. Essentially, it is a question in the first 
instance for the railway and transport authorities, 
whose competence in their own business seefns some- 
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times to be undervalued by the ladies and gentlemen 
of Parliament. All that can be said on present 
information is that such suggestions seem to deserve 
the consideration, in terms of figures, by which in 
the first instance their practicability and value 
should be tested. 


THE RAILWAYS OF ‘IRAQ. 


У/ттноот fear of contradiction it may be said that 
no railway system in the world has had so curious 
a career as that of "гад or Mesopotamia, and it is 
to be regretted that no adequate account of its 
history is on record. It is true that & volume was 
compiled, subsequent to the war, and published 
officially in a limited issue in India, but its accuracy 
left much to be desired, while the phases and the 
unique conditions of development were altogether 
inadequately treated. Since the war there have 
been official reports dealing with special aspects 
of the change-over from war to .commerce, and 
the recent report by  Brigadier-General F. D. 
Hammond, C. B. E., D.S.O., published by the 
Crown Agents for the Colonies, only adds to one's 
wish to see the subject handled suitably as a whole. 
As the transition period, however, is not yet closed, 
it may be that there is still time for such an effort, 
but, on the other hand, with the lapse of years, 
much of the picturesque detail which might go 


to enliven such a work must inevitably become 


lost, and longer delay will tend to result merely 
in & further addition to the present collection of 
somewhat dry bones. 

Ав General Hammond states, the first railway in 
Mesopotamia was the German-built line running 
from Baghdad to Samarrah, this having been con- 
structed, to quote the present report, to a standard 
quite out of proportion to the traffic prospects of 
the railway,” the stations being formed as strong 
defensible posts. The conclusion, in fact, was 
inevitable on the part of all who had the opportunity 
of seeing this bit of railway construction, and its 
equipment, when it fell into our hands, that it was 
never planned, as indeed political events before the 
war had actually suggested, merely for the develop- 
ment of commerce. 

At the other extreme came the lines laid down 
and equipped during the years of the war. These 
suffered from every possible disadvantage. To 
begin with, the scale of the possible operations 
was seriously underestimated, and a few miles of 
narrow-gauge line was thought sufficient. When 
it became apparent that this was inadequate, 
the metre gauge was adopted, mainly from force 
of circumstances, second-hand material of this 
type being procurable from India more readily 
than anything else from anywhere else. And, 
unfortunately for those who had to build and work 
the system, the bulk of the material was very second- 
hand indeed. Some, in fact, had to be returned to 
India as unusable, occupying on both journeys 
valuable transport accommodation which could 
have been far more profitably utilised. While it 
is very difficult to believe that these conditions 
could not have been vastly improved if the right 
spirit had been abroad, there is ample excuse for the 
contrast between the German-built and British 
sections of the system as regards the character of 
permanent way, &c. As pointed out, the German 
section was constructed to a European standard 
for heavy lines. On the other hand, the British 
lines were very hurriedly pushed up country by 


way of the easiest alignment for the material 


available. Proper ballast was unprocurable; all 
material had to be husbanded; even yards and 
sidings laid down had to be torn up later to com- 
plete main lines; and, above all, the lines had to be 
run up-country as fast as possible after advances 
had been made, while they were never treated 
generously like the I.W.T. or motor transport 
Services. It is well known that the campaign itself 
passed through phases which completely altered 
the conditions under which it was conducted. The 
railways probably felt these changes more than any 
other branch of the Service, owing to the relatively 
permanent character of the work necessitated. 
Added to purely strategic questions were others 
such as broad policies of organisation, or the deple- 
tion of stocks in limited markets by other and 


[JUNE 22, 1928. 


more favoured Directorates. Commiasions followed 
one after another, and these visitors mostly left 
the country to add further complications to the 
situation by reporting in favour of fundamental 
proposals, in the face of which normal development 
and progressive improvement proved exceedingly 
difficult, if they did not bring everything to a 
standstill. 

These matters are hardly referred to in General 
Hammond’s report, but if anyone has knowledge 
of them, the present publication will be clothed 
with much more interest than where they are 
lacking. The report does refer to the variety of 
the permanent-way material, to the age of the 
locomotives and to the one-time disconnected 
sections with their various repair shops, &c., to 
changes of organisation and of policy, which at one 
time and another have overtaken the railways, but 
cannot, naturally, enlarge upon them. On the 
question of the main stores, it is mentioned, for 
instance, that these were originally at Makinah, 
close to Basrah, and аге now conoentrated at 
Schalchiyah, outeide Baghdad. But that tells little 
of the early days, when railway stores were first 
accumulated at Makinah to be under water part 
of the year, or of the subsequent move to Shaiba, 
and the ultimate return to Makinah in spite of 
disadvantages of the locality and the trouble of 
sand storms. Nor is mention made of the fact 
that the Makinah development was intended at one 
time to include much more ambitious works, as 
derelict masses of concrete in the desert still, we 
believe, plainly indicate. Possibly, these and many 
other facts are well known to General Hammond, 
who, indeed, formed part of а Commission, which 
visited Mesopotamia in 1917-18—when, however, 
many of the early difficulties of railway operation 
had been successfully surmounted. This early 
knowledge of the system must have aided General 
Hammond considerably in his recent investigation, 
and the report bears evidence that whether men- 
tion is made of such things or no, due regard has 
been paid to the unique conditions involved. 


On the whole, the report is а decidedly favourable 
one, and although there are suggestions here and 
there, in many instances it is freely admitted 
that the methods adopted are the best poesible 
under the circumstances. One of the chief diff- 
culties under which the system labours apart from 
the legacies in the form of equipment, etc., arises 
from the present status of the country, which, of 
course, 18 not yet on а permanent footing. The 
railways are still the property of the British Govern- 
ment, but are worked by the Government of 'Iraq. 
The actual capital sum at which they are valued 
has not been definitely fixed, though valuations have 
been made. The great difficulty of arriving at a 
figure fair to all parties concerned, must be apparent 
to anyone knowing anything at all of the conditions. 
These peculiar circumstances have very natural 
results on development and operation. One of the 
most vital from the point of view of operation is 
that the Director of Railways is dependent upon 
the prosperity of the system for carrying out 
essential parts of a programme intended to improve 
efficiency. This haa resulted in certain works 
being started, and then suspended, thus not only 
uselessly locking up money in unproductive assets, 
but causing much difficulty in the matter of staff, 
some of which appears only to have enjoyed con- 
tinued employment by transfer to other Govern- 
ment Departments. Clearly, as soon as possible, 
the whole financial position should be determined. 
A good part of General Hammond's report is natur- 
ally devoted to this as a matter of prime importance. 
The report commends the manner in which the 
railways are being run as much as possible on com- 
mercial lines—under, it seems to us, considerable 
difficulties. Опе of the peculiar lesser develop- 
ments from which they suffer is that, though owned 
by one Government and operated by the other in 
the hope of developing the country, they are under 
the disability of having to pay customs duties on 
stores which oil companies are allowed to import 
free. Other anomalies could be instanced. 

As regards traffic, the railways are undoubtedly 
showing considerable enterprise, and the report 
points out the great improvement in, and the 
stabilising effect on, transport beyond 
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which have followed tbe policy adopted. It will 
however, come ав а surprise to many that the attempt 
is being made to cater for third-class passenger 
traffic with fares at about ld. рег mile. Although 
during the war, and since, the population generally 
has handled far more money than it was wont to 
do, such а scale of fares must strike most of the 
natives as extraordinarily high, since the actual 
saving in time does not make the appeal to them 
that it does to us. We also gather that the people 
show little interest in this system of transport, and 
it is suggested that more might be done to en- 
courage them to use it. This, too, may possibly 
be а relic of the war, when the railways were run 
as purely military machines and ordinary passenger 
traffic did not exist. The people not unnaturally 
сате to look upon this new form of transport as 
something not intended for them, and continued 
to follow their own traffic up and down the country 
by other means. Motor transport has not suffered 
in the same way. It came into more intimate 
contact with the people, and at the end of the war 
the disposal of numberless vehicles in the country, 
and the presence of Army trained drivers, 
developed a system of cheap transport from which 
the railways must obviously have suffered seriously. 
This has special weight in а country where pilgrim 
traffic is considerable, and the report refers to the 
flexibility of the rival motor services, both in oper- 
tion and fares, as being difficult for the railways to 
combat. 

On the matter of organisation, General Hammond 
recommends the adoption of the full divisional 
system. For the early part of the war period, the 
railways were worked on the departmental system. 
Later, organisation was recast on the divisional 
system, which, since the lines were in disjointed 
lengths, separated by stretches of river, presented 
obvious attractions. It cannot be contended, how- 
ever, that the change was an unmixed blessing, but 
doubtless it would have worked out better with 
time. One of its main outcomes was to concentrate 
an excess of specialist officials at headquarters 
and divisional headquarters to act as advisers. 
From remarks in the report, something of this kind 
still appears to exist, though as regards official 
strength, we gather the system, as a whole, is hardly 
overstaffed. In fact, counting leave allowance, the 
opposite would rather seem to be the case, though 
by reorganisation some saving could be made. 

It is interesting, in passing, to note that leave 
allowance, in this country, in which the present 
Chancellor of the Exchequer once stated the British 
Forces were enjoying a picnic, and of which the 
late Sir J. D. Rees affirmed that the winter climate 
was so bracing that no leave was necessary—in 
this land, the present allowance of one day in five, 
or about two months per annum, General Hammond 
does not deem at all too much. As a matter of 
fact, in former days, until quite the close of the 
campaign, the railways were so understaffed as 
regards officers, that the leave these obtained 
compared very unfavourably with those of other 
branches of the Service. With the proposed final 
Organisation, we gather that officers would be 
required to look after work falling outside their 
own technical subjects, but this is hardly avoidable 
on a system of no great size worked under some 
difficulties. 

_ Labour questions figure to a considerable extent 
in General Hammond’s report. From the early 
days of the Occupation, the authorities did all that 
reasonably could be done under the circumstances 
to encourage the employment of native labour. 
With certain exceptions this was no easy matter, 
and as the demand far exceeded the supply, labour 
was imported from India and elsewhere. The 
native, generally speaking, failed to “ make good,” 
although the pay was commonly far in excess of 
anything given before. Тһе great difficulty was 
unreliability as regards attendance, and frequently, 
to be frank, in other matters as well. A tradesman 
might take employment for some time, during 
which he would, by dint of careful supervision, 
&cquire considerable additional skill and knowledge, 
which he would then proceed to market, perhaps in 
Baghdad, leaving the railways to start on the 
training of some one else. Much the same trouble 
appears to have attended an attempt in post-war 


days to train apprentices in mechanical trades, and 
the figures given only prove the difficulty of this 
problem. A proportion of the native population is 
undoubtedly capable of acquiring skill of a fair 
standard in these trades, but the necessary condi- 
tions are irksome to a people accustomed to live lives 
of quite a different type. As local wages are high, 
there is no likelihood of saving by replacing Indian 
by Iraqui labour, and the trouble spent on the 
latter, often to no purpose, must be still a constant 
source of discouragement to the officials. In the 
ranks of drivers and firemen we gather the desire 
to become independent of Indian labour has tended 
to & lowering of standards, which is far from 
desirable. 

Not much is said in the report on one of the 
matters which gave such great concern on the 
Lines of Communication—namely, theft of goods 
in transit. Тһе curtain is, however, just lifted 
sufficiently by General Hammond to show that this 
trouble continues, though possibly in a reduced 
degree, since conditions are now favourable to the 
exercise of greater care than was possible then. 
The example cited in the present report will recall 
to many other incidents, some of them of much 
greater ingenuity and daring, now only recorded, 
unfortunately, for the most part in the memory of 
military officials, though some few have been lately 
brought to the notice of people in this country in 
the most entertaining and human book entitled Haji 
Rikkan, published by Messrs. Chatto and Windus, 
which, though confining itself to a minute fraction 
of a vast subject, can be strongly recommended to 
anyone with the smallest knowledge of the Land 
of the two Rivers." 


THE VEREIN DEUTSCHER 
INGENIEURE. 


(Concluded from page 736.) 


As explained last week the business at the Confer- 
ence of the Verein Deutscher Ingenieure, which was 
held at Essen from June 9 to 11, was conducted ша 
number of sectional meetings. On the opening day 
there were two such meetings, which dealt with 
steam raising and welding respectively. At the 
first of these, three papers on “ Feed Water and 
Materials used in Boiler Construction," by Professor 
D. Berl, on the “ Dependence of the Heat Conduc- 
tivity of Boiler Scale on its Composition," by 
Professor C. Eberle and on The Thermal Stresses 
at the Different Points on Boiler Heating Surfaces 
exposed to direct Radiation," by Dipl.-Ing. D. 
Seibert were presented. 

Prof. Berl gave an account of the researches 
carried ош by him at Darmstadt, under the aegis 
of the Feed Water Committee of the Association, 
into the effect of alkalis and salts on iron, especially 
at high temperatures and pressures. These re- 
searches showed that while excess of alkalinity in 
the water was dangerous at high pressure, the iron 
was also attacked by absolutely pure water. 
Professor Berl said that his latest experiments 
indicated that sodium sulphate, the protective pro- 
perties of which had already been called attention 
to by Parr, was of great value as a safeguard. He 
therefore recommended that instead of striving 
for a low alkaline content, such as was hard to 
maintain under working conditions, sodium sulphate 
should be added to the feed water used in high- 
pressure boilers. 

Professor Eberle pointed out that the principal 
components of all types of scale could be divided 
into three groups ; calcium sulphate, carbonates and 
silicates. То determine the connection between the 
composition of the scale and its thermal conduc- 
tivity, it seemed advisable to measure the con- 
ductivities of scales containing excess of sulphates, 
carbonates and silicates, and thus to deduce results 
for scales of definite compositions. Тһе experiments 
showed that the conductivity depended mainly оп 
the thickness of the scale, that when the thickness 
was the same the difference between the three 
materials mentioned was not great, and that the 
conductivity varied considerably with the thickness. 
А large number of investigations on scale formed in 
boilers showed that the thickness waa closely depen- 
dent on the composition of the scale, siliceous scales 


being very thin, while, on the other hand, the scale 
containing sulphate was thickest. Scale containing 
chalk was generally thick, but this was not invariably 
the case. Generally it was found that the thermal 
conductivity of siliceous scale was less than that of 
chalky and calcium sulphate scales. Тһе experi- 
ments therefore showed that siliceous scale had 
generally a much lower thermal conductivity than 
had been supposed. 


Dipl.-Ing. О. Seibert's paper was devoted to 
а theoretical investigation of the thermal stresses at 
different points on the heating surface of a boiler. 
The fuel bed and walls radiated definite amounts 
of heat to each point on the heating surface, 
these amounts depending both on the temperature 
and the position of the surface considered. Тһе 
radiated heat received on each element of heating 
surface from а radiating surface was а definite 
fraction of the heat radiated from that surface. 
The walls absorbed heat from all the other surfaces 
by radiation and from the hot gases directly, while 
they gave up heat by re-radiation and conduction. 
The unknown temperature of the fuel bed could be 
found from the equation that the amount of heat 
energy supplied in the form of air and fuel was 
equal to the thermal value of the hot gases and the 
heat radiated from the fuel bed. 

Five papers on welding were presented. Тһе 
first of these was by Professor А. Henning, and dealt 
with “Тһе Temperature of the Oxy-Acetylene 
Flame." This temperature was measured by 
Kurlbaum’s methods, the flame being coloured for 
that purpose with lithium carbonate, and passed 
through the light emitted from the positive crater 
of an electric arc. The emission was weakened by 
a rotating glass plate of known transparency, во that 
in the spectrometer, the red lithium line, produced 
by the colouration, disappeared against the back- 
ground of the continuous spectrum of the arc. In 
this case, the true temperature of the flame was equal 
to the black body temperature of the continuous 
radiation impinging on the flame. The flame was 
measured at a number of places at different heights 
above the edge of the burner and at different dis- 
tances from the vertical axis. The proportions of 
acetylene and oxygen used were also altered. The 
maximum temperature, 3,100 deg. C., was, however, 
obtained with the ordinary proportion of 1:1. 
The acetylene pressure was 075 atmospheres, and 
the oxygen pressure 3 atmospheres. 

In discussing progress in Acetylene Welding 
Methods," Professor С. Е. Keel remarked that for the 
economical welding of thin sheets, the addition of 
coal gas or hydrogen to the acetylene was advisable, 
as the work was thereby facilitated, and with very 
thin sheets accelerated. This applied equally to iron, 
copper and aluminium. Figures and test results were 
given showing the applicability of the latest methods 
to welding round and rectangular sections and thick 
plates. A welding flux was found to be advisable for 
welding stainless steel. Тһе magnetic testing of 
welding seams by Roux's method was explained. 

In a paper on the Physical Properties of the 
Welding Arc," Dr.-Ing. W. Strelow called attention 
to the difficulties of investigating what occurred in 
arc welding. The most accurate method was а 
photographic one, using an oscillograph to measure 
the current and voltage variations. This method 
indicated that as the length of the arc changed, 
considerable alterations in the shape and in the 
amount of material transferred occurred, and that 
the appearance of the arc altered with a change of 
polarity. It also indicated the effect of covering 
the iron electrode with other materials. Such 
investigations into the transfer of material were of 
interest, apart from their importance in welding, as 
they might throw further light on the nature of 
electricity. Тһе phenomena occurring in the elec- 
tric arc and gas flames were illustrated in two films, 
exhibited by Mr. Bung. 

The last paper in this section was by Dipl.-Ing. F. 
Herr, and dealt with the “ Investigation of Welds, 
by means of Róntgen Rays." Тһе author described 
the apparatus used for this purpose and showed how 
the results obtained could be evaluated. 

Two interesting papers were read in the Internal- 
Combustion Engine Section on Saturday, June 9. 
The first of these was by Dr.-Ing.A. Reinsch, and dealt 
with Recent Developments in High-Speed Diesel 
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Engines." In a historical introduction, the author 
pointed out that the possibilities of the small Diesel 
engine had been recognised by the inventor himself 
as long ago as 1893. During the following 20 years, 
however, attempts to convert theory into practice 
had all failed, owing to the inherent difficulty of 
the problems relating to speed, regulation, complete 
combustion, weight and space. The result had 
been that while considerable progress had been made 
with the Diesel engine for stationary and marine 
work, no great development had occurred in its 
use for vehicles. This was partly owing to the 
conditions ruling with regard to the price of fuel. 
After the war, when the use of heavy oil for this 
purpose became more attractive, unsuccessful 
attempts were made to invent a heavy oil carbur- 
ettor. Next, experiments were made to adapt the 
engine to the fuel by the use of a hot bulb system, 
while, in Germany especially, many firms had 
worked along the lines of bringing out a high-speed 
Diesel engine. Some tried to employ the classical 
Diesel principle with compressed-air fuel injection, 
though the majority preferred the use of airless 
injection, owing to its greater simplicity. 

The author next dealt with the various types of 
engine of this pattern, which were now on the market, 
and pointed out that the main difference between 
them lay in the method whereby the fuel was intro- 
duced into the cylinder. Several firms injected the 
fuel through open nozzles by a high-pressure pump, 
one firm using the pump valve itself as the injection 
valve. Other firms had developed the pre-combus- 
tion chamber principle, the fuel being injected into 
a special chamber at relatively low pressure, so that 
partial combustion took place before the compression 
space in the engine cylinder was reached. Special 
attention was called to the method of direct injec- 
tion used on the Bosch engine, in which either an 
external or internal air vessel was employed, 
depending on the purpose for which the engine was 
intended. The result of these developments was 
that Diesel engines were now being used on commer- 
cial road vehicles, as well as on rail-motor cars and 
locomotives. 

The second paper in this section was by Dr.-Ing. 
Е. Gosslau, and was entitled Experimental Re- 
searches on Heat Control and Increased Output in 
Air-Cooled Aero Engine Cylinders.” This gave an 
account of the mathematical work which had been 
undertaken to solve the problem of heat control 
in air-cooled cylinders. The heat stresses were 
calculated from the cylinder data, and the heat 
dispersal conditions were determined by special 
tests. These data allowed the thermal condition of 
the cylinder to be ascertained, and the results to be 
checked by comparison with measurements made 
during operation. It was found that at the same 
speed the cooling losses decreased with increasing 
cylinder diameter, while the heat stresses per unit 
area increased. In general, the heat radiated per 
unit area of the combustion chamber decreased 
considerably, as the cylinder diameter increased, and 
increased, though at a less rate, with increasing 
air speed. Increasing thermal stresses and decreas- 
ing radiation led with increasing cylinder diameter 
to higher, and, finally, to unutilisable wall tempera- 
tures. This allowed the maximum practical size 
of cylinder from the thermal point of view to be 
determined. Тһе latest developments were tending 
towards the use of large slow-speed engines, or in 
the opposite direction to the line of progress, which 
had hitherto been usual. 

Operating problems, especially in the coal and 
mining industries, were dealt with in three papers 
presented before another section of the Conference, 
on Saturday. In the first of these by Dr.-Ing. T. 
Rummel, the importance of time studies in obtain- 
ing improved operation in iron works was pointed 
out. It was often difficult, however, to find the 
correct starting point for such studies, and stan- 
dardisation of the method of attack was quite 
impossible. Each particular case must be considered 
by itself. 

Dealing with workshop organisation in these 
industries, Dr. Н, Voigt said that great savings were 
obtainable by the centralisation of the workshops 
in an area, making one the main shop with the 
others acting as subsidiaries to it. Тһе latter 
would be more of the nature of running shops," 


these was by Professor C. Matschoss, the director of 
the Association, and described the work that ђоду 
was doing to assist the education of engineers, The 
author outlined the organisation of the Association 
and the educational facilities provided, and ex. 
pressed his preference for a course combining works 
practice with theoretical studies. Any temporary 
disturbance which was caused by compressing 4 
theoretical course into two or three weeks during the 
practical training was more than compensated for by 
the greater success resulting from the intensive appli. 
cation necessary. А committee had been appointed 
to consider the problem of education within the 
V.D.L, and one of the more important matter it 
would have to consider was the close relationship 
of that body with other organisations. 

Ір a paper on the “ Education of the Engineer " 
Professor H. Kluge said that the extraordinary 
developmente, which had taken place in technical 
matters, had led to a demand for a change in 
educational systems. Оп the опе hand, great stress 
was being laid on a theoretical education in a Uni. 
versity, the industry itself being allowed to do the 
more practical portion of the work, while on the 
other it was suggested that the young engineer 
should be capable of occupying a fully responsible 
position directly he left the technical college. While 
appreciating the desire for more profound mathe. 
matical and scientific studies, the author thought 
these subjects should be imparted in the technical 
high schools rather than in the universities, as the 
former alone were able to indicate how such 
theoretical knowledge could be used in а practical 
way. It was also desirable to divide the students’ 
practical training into two parts, the first taking 
place before he began his theoretical course and the 
second before the fourth and fifth terms. Practical 
work undertaken in the holidays should not be 
allowed to count, while the prolongation of the 
course for more than eight terms should be avoided. 

In a third paper on the “ Post-Graduate Education 
of the Engineer,” Professor Dr.-Ing. E. A. Kraft 
called attention to the need for reading test. 
books and technical literature and to the desirability 
of studying foreign languages and of the participa- 
tion in courses, lectures and visits to works. 

On Sunday morning there were two sectional 
mectings. The first of these was concerned with 
agricultural engineering, a paper оп“ Tendencies іп 
Agricultural Machine Construction " being presented 
by Professor H. K. Vormfelde. He described the 
conditions in Germany and other western European 
countries, including Great Britain, and pointed 
out that while in the former country machinery 
was now being used for various agricultural орега- 
tions to a satisfactory extent, there were still a 
very large number of problems, such ав that of the 
small tractor and of an economical potato and root 
harvester, which still awaited solution. Another 
important matter was to discover how to protect 
crops against frost and damage. The impossibility 
of being able to do so resulted in heavy financial 
loss every year. In a second paper Herr E. vom 
Scheidt said that what agriculture required from 
engineering was machines and appliances which 
would act as substitutes for the skilled labourer. 
The last paper by Mr. C. Feustel, described the part 
played by the Rhenish-Westphalian industrial area 
in the production of agricultural machinery especially 
since the Treaty of Versailles had caused armament 
firms to turn “ their swords into ploughshares.” He 
called attention to the fact that the design of agri- 
cultural machinery offered problems for engineer. 
which were not unworthy of their attention. 

The final sectional meeting dealt with the subject 
of Paint.“ The first paper was entitled the 
“Technical Preparation of Paints,” and in it 
Mr. B. Luther said that as regards the oleaginous 
portion of the paint the first process was the removal 
of the fate, which should be as complete as posible. 
The advance from the earlier soda plants to Ше 
highly economical trichlorethylene equipment wa 
described. Тһе second process was drying, and 
here again a great advance had been made from 
the original hand-drying processes, with their huge 
labour requirements, to mechanical drying ап 
quartz sand driers. Chemical drying was поргас 
ticable, owing to Ив cost and sensitiveness 10 
moisture. | 


and between them and Ше actual machines соппес- 
tion could advisably be established by flying 
squads." 'The organisation of such an arrangement 
was not altogether easy. The basic load of each 
shop must be determined and moved to the new 
central shop, while all peak or emergency loads 
must be handled in the “running shops." The 
central shop would be operated on the lines of а fac- 
tory. Oneresult of this arrangement waa to increase 
the skilled supervisory staff, so that the efficiency 
could be increased to a maximum. In a particular 
case it had been possible by re-organising on these 
lines to reduce the number of men employed on 
repair and maintenance work from 850 or 900 to 
500 or 600, and to save some 750,000 marks per 
annum in wages. 

Тһе third paper by Professor Dr.-Ing. E. Aumund, 
dealt with the problems of storing such materials 
as coal, coke and briquettes, with а view to ascer- 
taining the loss in value which thereby occurred. 
Тһе advantages of loading by conveyors was pointed 
out, special attention being also drawn to the 
relative advantages of the different types used 
from this point of view, and to the importance 
of protecting the material while it was being loaded 
on to ships and barges. Figures were given to 
show that within certain limits it was better to 
store coal, which had been washed, but was soon 
to be reloaded, іп containers rather than on an 
open storage ground. 

On Saturday afternoon three sectional meetings 
were held, at the first of which two communications 
on metallurgical subjects were considered. Тһе 
first of these was by Dipl.-Ing. H. Obermüller, and 
dealt with “ Тће Production and Economies of 
Chilled Castings." This process showed the highest 
economy when mass-production methods were used, 
but the main obstacle to its employment in Germany 
was that certain shapes could not be dealt with. 
Cast-iron was generally used for the chills and steel 
for the cores. Тһе most important factor was the 
correct design of the chill from the points of view of 
pouring, heat disposal, ventilation, relation of the side 
walls to the cores, «с. Great stress must be laid on the 
ease in handling. Satisfactory casting also depended 
on a number of factors such as homogeneity of the 
allov, casting temperature, surface treatment and 
chill temperature. Correct working speed and 
accurate maintenance of the time between the end 
of the pouring and the opening of the chill were 
also of great importance. The economy of the 
process was dependent on a number of factors, and 
everything should be done to increase this economy 
суеп when quantities produced were small. 

The second paper in this section was by Dr.-Ing. 
А. Frommer and dealt with Extruded Parts in 
Constructional Work." After describing the process 
of extrusion and the properties of the product 
thus obtained, the author remarked that the exten- 
sion of the process to zinc alloys had greatly enlarged 
its field of application, while the same was true 
of its employment in connection with aluminium 
and brass. Extruded parts were now being largely 
used in a greater variety of ways on machines and 
apparatus of all kinds. The properties of an 
extruded part depended both оп the alloy 
composing it and the care with which it was 
prepared. Good extruded parts were as a rule 
stronger than sand or chilled castings of the same 
alloys, but their production demanded great skill 
and experience, and should only be attempted in 
specialshops. Тһе cost and difficulties of the extru- 
sion process could be greatly reduced by designing 
the finished parts with regard to the limitations of 
the process. 

At the second meeting four papers on Selling“ 
were presented. Тһе first of these, which was by 
Ing. W. von Appen, dealt with the importance of 
the sales engineer, engaged in the export trade, 
possessing a full acquaintance with the markets in 
which he proposed to operate. А second, by 
Ing. Т. A. Baden, made suggestions for the organisa- 
tion of a selling department, while the third, by 
Oberingenieur С. Schlüter. discussed the best ways 
of placing а product on the market. А fourth, by 
Mr. E. Kuhlemann, dealt with the importance of the 
time factor in selling. 

The third meeting met to consider educational 
matters and dealt with three papers. Тһе first of 


% 
NU 


JUNE 22, 1928.) 


ENGINEERING. 


Mr. W. Kónig dealt with the “ Wear of Protective 

Paints Used on Vehicles." Не said that the paint 
used on railway rolling stock was much more 
exposed to wear than that on other vehicles, aa, 
owing to the large number of vehicles and the 
method of operating them, constant attention and 
cleaning was impossible. It was impracticable 
thoroughly to overhaul the paint on railway pas- 
senger vehicles more than once in six or eight years, 
and on goods wagons more than once in six years. 
Coloured paints such as were commonly used on 
other vehicles, could not be employed. Cellulose and 
vegetable-oil paints had the advantage that the time 
taken in painting could be reduced in the case of 
passenger stock from 20 days to 5 to 8 days. Most 
nitro-cellulose paints had proved unsuitable for 
railway work, as they peeled off and cracked after 
а short time, causing considerable rusting within 
about ten months. Vegetable-oil paints also did not 
give the life, which was necessary on railway stock. 
They had, however, the advantage over linseed-oil 
paints of maintaining a high finish for а considerable 
time, and they also lasted longer than cellulose 
paints. Nevertheless, the life was not more than 
14 to 2 years, after which time they wore out very 
rapidly. Paints with the longest life were those with 
a linseed-oil basis containing colouring matter and 
those incorporating linseed-oil copallacquers. "These 
lasted for 8 to 10 years. Coke had the most dele- 
terious effect on the paint used on goods wagons, 
and chalk the least. Тһе latter material was, in 
fact, a protection against rust. 
Щ Оп Sunday afternoon the technical business of the 
Conference was concluded at a plenary session. 
at which the retiring president, Dr.-Ing. Karl 
Wendt, delivered a short address of welcome 
to the visitors and gave а review of the work 
of the Association. He added that engineering 
performance must keep step with the increase in 
engineering knowledge, and must also more and more 
be used to replace manual labour. Man was, 
however, as important in engineering as material, 
and care must be taken that in developing specialist 
operations and mass-production schemes all the 
Joy was not removed from life. It was the duty 
of those in responsible positions to explain the 
reasons for the work that had to be done, and thus 
to increase the interest in the well.being of the 
concern, and to raise the work itself from the level 
of a duty to that of a service to mankind. 

Subsequently, two lectures one оп Art and 
Technology " and the other on “ Natural Science 
and Technology“ were delivered by Professor 
С. Riemerschmid and Professor R. Plank ге- 
spectively, | 

Centuries ago, said Professor Riemerschmid, 
princes and States had competed for the services 
of artists, not to use them as such, but to employ 
them on defence works and drainage schemes, 
thus recognising that form was of value, whether it 
was used for technical purposes or in works of art. 
Gradually, however, this practice was abandoned, 
and we had by now become accustomed to thinking 
of art and technology as separate entities. Тһе 
latter, however, was more and more demanding the 
aid of the creative gift. By increasing the tempo of 
life, it was, however, relegating the period when there 
was time to do things to the past, and destroying the 
conditions under which art could exist. Neverthe- 
less from technology were arising the beginnings of 
а new artistic life with its own modes of expression. 
аз was demonstrated in ships, bridges and machines. 
Form was a necessity to technology, and art went 
along with form. Тһе artistic ideal was therefore 
being reached on economic grounds, for even tech- 
nical products must possess some form, which 
expressed their purpose and was implicit in them. 
The duty of the technical man, who was inspired Бу 
his work, must consequently be to realise the part 
that art could play in technology. 

Obviously, the relationship between the two was 
Teciprocal, and art needed technology in the same 
way that technology depended upon art. Art, 
In fact, might be assisted by the use of the new 
methods of steel and concrete construction, the 
employment of which technology had made possible, 
and this assistance should be taken advantage of to 
the fullest. possible extent. 

In the second lecture Professor Dr.-Ing. R. Plank, 


said that technology was not а mere allotropic form 
of science, but a definite field of human endeavour. 
The natural sciences had their origin in the need for 
technical knowledge, and had been constantly and 
decisively enriched by technology. Technology 
transferred knowledge from the realm of ideas to 
that of sensuous observation. This particular view 
of technology must be clearly reflected in educa- 
tional methods. The enormous increase in our 
technical knowledge had rendered specialisation a 
necessity. The disadvantages of the worst form of 
narrowmindedness could only therefore be avoided 
by organising engineering training on the broadest 
possible mathematical and scientific basis. This 
was the safest path to technical progress. It was 
true that many important discoveries had been 
made by those with empirical and practical know- 
ledge only, for intuition had its place not only in art 
but in science and technology. Though, however, 
these might lead to isolated creations, the justifica- 
tion of the results obtained must be ensured by 
subsequent systematic technical work. 

The lecturer called attention to the importance 
of mathematics in the equipment of the engineer, 
and stated that the dislike of many engineers for 
that subject was due to the way in which it was 
taught, the pedagogic character of the examples 
and the personality of the teacher. The engineer, 
he continued, was greatly indebted to the pure 
physicist, who had assisted in the solution of 
many problems relating to vibration, testing of 
materials and thermo-dynamics, though perhaps 
the strongest proof of the desirability of the close 
co-operation of the physicist and the engineer 
lay in modern electrical developments. Instruction 
in physics should not, however, be confined to 
matters of which immediate use could be made, 
as no one could say with certainty whether the 
disintegration of the atom or the super-conductivity 
of metals might not soon become of practical im- 
portance. The physics of to-day was the technology 
of to-morrow, and whoever desired to be enyineer, 
prophet or leader must be fully acquainted with the 
present position of physical knowledge. 

The lecturer emphasised his point by referring 
to the close connection which had always existed 
between pure and applied chemistry, and added 
that modern industrial chemistry also required 
the closest co-operation of the engineer. 

Like physics and chemistry, biology too was 
becoming more and more an exact science, in 
which mathematical methods were employed, 
and in which there were many points of contact 
with physics, mechanics and especially chemistry. 
In the frontier country between engineering and 
biology the engineer would find numerous problems 
relating to agriculture, fermentation, refrigeration 
and sanitation which demanded his attention, во 
much so, that biology must also form a subject of 
his education. 

The instruction of the engineer must, therefore, 
not be entirely technical, but must cover other 
matters to the greatest possible extent. On the 
other hand, representatives of the pure sciences 
must recognise that their former contempt for 
technology was based on a fatal misconception. 
and that human knowledge without technology 
could neither advance or even continue to exist. 

Space does not permit us to refer in detail 
either to the social functions or to the visits of 
engineering interest, which took place during the 
Conference. It may be said, however, that the 
latter were of a very varied nature, and can have left 
the participants in no doubt about the importance 
of Essen as a centre of German engineering and 
industry. Тһе organisation of the very large 
gathering was excellent. Our thanks are due to 
the Council of the Association and to Professor 
Conrad Matchoss, Из Director, for the facilities 
afforded to our representative. 


NOTES. 


THE ROYAL SOCIETY CONVERSAZIONE. 


Mosr of the exhibits of direct interest to our 
readers at the second Conversazione of the Royal 
Society (Ladies Night), held on Wednesday, 
June 20, had previously been shown at the first 
Conversazione, which we dealt with in our issues 
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of May 25 and June 1, on pages 644 and 655. In 


addition to the portrait of Sir Isaac Newton, several 
other Newton relics were exhibited, viz., the manu- 
script of his Principia, with autograph corrections, 
the original reflecting telescope made by Newton 
himself in 1671, exhibited by the Royal Society, 
and his own copy of the Principia, with notes in his 
small handwriting, shown by Mr. H. W. Wykeham- 
Musgrave. Lord Rayleigh demonstrated his experi- 
ments on the fading of peacock feathers and 
of the brilliant blue wings of morpho rhetenor, a 
Brazilian butterfly, in ultra-violet light, and Dr. 
L. F. Richardson, F.R.S., demonstrated the use of 
his photometer, specially designed for measuring the 
reflectivity of the ground from aeroplanes, as made 
for the International Union of Geodesy and Geo- 
physics. The light from а uniformly-cloudy sky 
(represented in the demonstration by an opal-glass 
lamp) entered a tube by a small window, illuminat- 
ing one face of a white edge, the other face of which 
was illuminated through an adjustable iris by the 
light reflected from the ground, which was repre- 
sented by coloured surfaces moved by a gramo- 
phone. The meniscus-valve oscillator, Professor 
W. Cramp’s exhibit, was described by him at the 
British Association meeting last autumn, and 
illustrated in ENGINEERING of September 2, 1927, 
on page 314. Last Wednesday, he used his hydraulic 
system for elucidating the oscillations of a neon 
lamp. Messrs. Colour Photographs, Limited, of 
1, Wilton-place, S.W.1, demonstrated their new pro- 
cess of colour photography without using stains or 
dyes. Photographs of animate objects are taken 
by the tripack or trifolium system ; three films, 
coated with special emulsions, are exposed опе 
behind the other, the light from the lens passing 
through them in succession. These films are 
developed in the usual way. For printing, yellow, 
pink and blue images are formed within the films 
of viscose, previously sensitised, by direct exposure 
to the light. The blue film is sensitised with ferro- 
prussiate, the pink with murexide, and the yellow 
with colloidal silver; each image is printed under 
the negative recording the complementary colour. 
The tissues or films are subsequently superposed 
and secured by means of gelatine, registration being 
effected by the eye. Each finished print thus 
consista of three superposed films. 


MACHINE TOOL IMPORTERS’ ASSOCIATION. 


In the course of the past few days, our attention 
has been invited to the formation of the Machinery 
(Machine Tool and Woodworking) Importers’ 
Association of Great Britain, whose offices are 
14-16, Cockspur-street, S.W.1. As its name implies, 
this body is formed in the interests of agents in 
this country of foreign firms, the objects being, as 
one would naturally expect, mainly the promotion 
of conditions conducive to an increase of business, 
either directly or indirectly. With most of the 
objects, as set forth in a pamphlet to hand, no one 
will probably quarrel. They are perfectly legiti- 
mate. They relate, for the most part, to the 
protection of the interests of the member firms, 
the watching of proposed legislative changer, the 
collection of facts and statistics, participation in 
the organisation of exhibitions, and the encourage- 
ment of co-operation amongst members and with 
outside persons and bodies. All these are what 
might naturally be expected. But the eleventh 
object of Association will, perhaps, strike many 
people as making an excursion into rather strange 
country. What, it may be asked, is the object of 
such a body in seeking to obtain representation 
and appoint representatives on Government, Com- 
mittees, and оп Commissions, financial and tech- 
nical bodies, corporations and associations, and on 
University, technical school and college, and primary 
and secondary educational governing bodies, and 
other public bodies and authorities." The Associa- 
tion is well within its own rights in thus defining 
the objects for which it is being set up, if it so 
chooses, and may, after the manner of the modern 
company prospectus, be casting its net wide in 
order to be prepared for eventualities, but the 
clause we have quoted will, we fear, be read by 
many to imply a line of policy which we can hardly 
think will bring the body into favour here, what- 
ever may be our relations with countries repre- 
sented by member firms. 
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no means safe; water may smell and taste very the appliances used, temporarily and recently set 
LITE RATURE. nasty а few hours after this ics has melted. up, are tested once for the first time. Апу Шо 
The authors explain how Ше organisms аге dis-|tion which makes for safety in such operations 
Applied Thermodynamics. By W. ROBINSON. London: tributed over the surface, shores and depth of lakes should be welcome. А long chapter on pipe- 
Sir Isaac Pitman and Sons, Limited. [Price 188. net.] and rivers; how the distribution varies with the|laying will be found to contain many useful hints, 
ALTHOUGH many excellent treatises on the subject| season, temperature, light and wind; and how|The concluding pages of the book relate to the 
already exist, Professor Robinson’s new book will the samples of the water and its organisms are | practice of carrying out any large work in accord. 
be welcome for its lucid exposition, its freshness collected for the examination by the microscope ; | апсе with a pre-arranged schedule of operations. 
of treatment, the wealth of up-to-date matter and the tests of turbidity, colour and odour.|The method has advantages as favouring the con. 
which it contains, and its complete and concise| Welcome, but somewhat unexpected, are the|duct of work in an orderly manner, without the 
form. The book has been written mainly for chapters on the control of alge and on Ше checks and hindrances which may occur for want 
engineering students, and the author's endeavour | selection and preparation of the area to be | of foresight. 
has been to build up the subject by simple treatment | impounded by drainage, the extirpation of trees; One great use, to a man of little experience, of 
from first principles, all purely descriptive matter | and plants, and by soil stripping, t.e., removal of such detailed information as is found in this book, 
being purposely omitted. The book covers Ше the top soil. Plant growth is destroyed Бу | is that though quite able, it may be, to deal with 
syllabus in applied thermodynamics for the B. Sc. algicides, such as copper sulphate, chlorine and | difficulties as they arise, the knowledge of difficul. 
(Eng.) degree examination of the University of other chemicals. The first, in the small propor- ties in advance of their occurrence may act as a 
London, for the Associate Membership examinations | tions required, is supposed to be innocuous to man, | reminder of the provisions it is desirable to make, 
of the Institutions of Civil and Mechanical Engineers, although this is a debatable point; but it is hardly | in plant or material, and may thus save much time 
and also that of the Advanced National Diploma | go to fish. Artificial aeration of algal growth is pre- | and trouble. 
and Higher Certificate awarded jointly by the|ferable; it is effected by injection (blowing air іпіо | It is necessary to remark that, as the author's 
Institution of Mechanical Engineers and the Board | the water), by the aid of fountains and by gravity, | experience relates to work as carried out in America, 
of Education. Following introductory chapters оп |; e., by making the water flow in a fine film over | № may occasionally happen that his recommenda. 
heat and energy, properties of gas and vapour, stepped weirs or percolate through filters. There | tions will not be altogether relevant to work in this 
and ideal reversible cycles, separate sections are is also a chapter on the self-purification of rivers— | country. For instance, a comparison as to costs 
given dealing with air compressors, mechanical | an matters directly connected with potable water, | of different methods of conducting work of excava- 
refrigerators, combustion of fuels, internal-com- | but hardly with its microscopy. The volume,|tion by manual labour, or otherwise, must, іп a 
bustion engines, steam and steam cycles, steam | indeed, contains both more and less than the reader | measure, be affected by the relative cost of skilled 
nozzles, and steam turbines. The results of many | may look for. It is well stocked with references and unskilled labour. In this country there is no 
important recent researches and papers have been| and very well illustrated. Judged by Ив title, great difference, but in the United States the 
included, references to which are given throughout | the book would satisfy neither the engineer nor | difference is considerable. The book is well illus. 
the text. In particular, the Proceedings of the the biologist, though both will find much of trated, and particularly well indexed. 
Institution of Mechanical Engineers and the 
Institution of Civil Engineers have been freely 


interest in it. 
drawn upon, and several well-known authorities 
have been consulted. Many numerical examples 
are fully worked out in the text, and further 
examples, selected mainly from the papers set at 
recent examinations for the London University 
B.Sc. (Eng.) degree, and of the Institutions of 
Civil and Mechanical Engineers, are given at the 
end of each chapter. The book, which has been 
produced in a praiseworthy manner, will serve 
its purpose admirably, and will be a great aid 
to engineering students and engineers studying 
heat engines. 


THE REGISTRATION OF AUSTRALIAN 
ENGINEERS. 


RECENT reports from Australia indicate that the 
need for the statutory registration of engineers has of 
late exercised the minds of many members of the 
engineering profession in the Dominion. The subject 
was brought up at the annual conference of the Institu- 
tion of Engineers (Australia), held at Canberra, the 
Federal Capital, in February last. Тһе Prime Minister, 
Mr. Bruce, in the course of а speech made at the open. 
ing ceremony, stated that, in view of the importance 
of the work carried out by engineers in Australia, the 
time had come when they should be required to show 
some standard of qualification in order to be able to 
practise. А few days later, the retiring preeident of 
the Institution, Sir John Butters, again referred to the 
matter during his presidential address. Не said that 
the part taken by engineers in modern civilisation was 
such as to give them cause to be proud of their pro- 
fession. He hoped that the Parliaments of Australia 
would, in tbe near future, insist upon the proper 
registration of all engineers. 

During the same month, & deputation representing 
between 1,200 and 1,400 New South Wales engineers 
waited upon Mr. E. A. Buttenshaw, Secretary [ог 
Public Works and Minister for Reilways in the 
New South Wales Government. Тһе necessity Гог 
the compulsory registration of engineers was urged 
by members of private engineering firms and also 
by Government engineers. Mr. Buttenshaw was Ш 
sympathy with the proposals brought forward, and 
stated that he would recommend to the Cabinet that 
legislation be introduced to prevent the operation of 
unqualified engineers. Developments in this direction 
are being watched with interest. Тһе whole question 
was reopened quite recently, during the annual meeting 
of the Melbourne Division of the Institution of Engi- 
neers. When taking the chair, the newly-elected 
president, Professor H. Payne, Dean of the Faculty 
of Engineering of Melbourne University, dwelt, at some 
length, on the need for legislative recognition of the 
engineering profession. He emphasised that only by 
Parliamentary legislation could the status of profes- 
sional engineering be raised to its rightful position. 
He was of opinion that all professional engineers should 
be registered, and not merely members of certain 
branches of the profession. 


Standard Construction Methods. By G. UNDERWOOD. 
First Edition. London: McGraw-Hill Publishing 
Company, Limited. [Price 25s. net.] 

Іт is well to make clear that this is a book which 
deals more particularly with the construction and 
completion of buildings of various kinds, chiefly 
for industrial uses, and does not cover the whole 
field of constructive operations. In this respect 
the title may be thought suggestive of more than 
is, аз a fact, dealt with. Notwithstanding its limita- 
tions, it will be of value to those who seek detailed 
knowledge of the matters treated. The author, 
whose competence to write on such subjects is made 
manifest by the nature of the information he gives 
us, begins with a chapter upon organisation and 
equipment, including a useful list of plant required 
on works. Setting out is then treated in useful 
detail, and various methods of timbering for 
trenches and foundation work are dealt with. 
Piling, excavation in rock, and blasting also re- 
ceive attention. Construction in concrete, with 
details of forms used for walling, and the procedure 
of making and placing concrete, are each treated 
in considerable detail, as also is the construction 
of buildings in wood, in brickwork, or with steel 
framing. 

In a chapter on scaffolding, much that is useful 
is to be found, this section being well detailed. 
The author, in all cases, shows scaffold members as 
of sawn timbers, differing from practice in this 
country where fir poles are commonly preferred. 
About eighty pages devoted to erection and rigging 
make, perhaps, the most useful section of the book, 
dealing, as it does, with matters respecting which 
not а great deal has been published. The practical 
nature of the work is evident from the information 
on rope-lashings, the making of knots, guys, and 
the attachments of gins, derrick masts, and shear 
legs, with the anchorages necessary to such work. 
Much information is also given on the safe lifting 
capacity of tackles, whether for manilla rope or 
wire rope. Cautionary advice is not wanting. A 
useful table is included of the sizes suitable for 
square gin-poles of varying lengths for the lifting 
of specific loads. This is based, as the author ex- 
plains, on the observations of safe practice, and 
appears to be both consistent and reliable. The 
use of round timbers of natural growth is approved, 
but it is not shown to what extent the tabulated 
loads should, in that case, be discounted, as we 
may presume would be necessary. The tons,“ 
where named, stand always in this book for the 
short United States measure. "There is hardly any 
operation on works in progress which gives more 
anxiety than that of lifting or lowering heavy loads, 


The Microscopy of Drinking Water. By GEORGE CHANDLER 
WHIPPLE. Fourth Edition, revised by GoRDbow 
MaskEw Farr and MELVILLE CoNLEY WHIPPLE. 
London: Chapman and Hall, Limited. [Price 355. 
net. ] 

In 1899, Мг. С. С. Whipple, Professor of Sanitary 
Engineering at Harvard University, Boston, wrote 
his Microscopy of Drinking Water as a guide 
for water analysts and water-works engineers. 
Two new editions followed in 1905 and 1914, 
respectively, and Mr. Whipple was planning a 
revision of this work when he died. Both the 
authors of the re-written and enlarged fourth 
edition are assistant professors at Harvard— 
Mr. Fair of sanitary engineering, and Mr. M. C. 
Whipple of sanitary chemistry. Although neither 
author is а biologist, biological features аге 
prominent throughout the volume; almost too 
much so, in fact. The water analyst makes use of 
the microscope for the study of dust and mineral 
impurities in water, silica and iron, mud and salt 
crystals, and it might well have been indicated in 
the title that the book is limited to the microscopy 
of organic life in potable water; but the fact is 
not even mentioned in the prefaces. 

The old division into two parts, on Applied and 
on Determinative Microscopy, is retained. The 
19 coloured plates, illustrating micro-organisms 
and their classification, belong chiefly to the 
second part. The engineer will be particularly 
interested in the 448 pages (out of a total of 
585 pages) of the first part and the parts devoted 
to the organisms. The water of wells, rivers, lakes, 
tanks, harbours a great variety of animals and 
plants, many harmless, some poisonous. In the 
water we drink we do not want any life, not even 
the small plankton floating on the water surface, 
which sustains fish and other animals, or the 
algee which may clog our pipes and filters, and 
even conduits and rivers which swarm with other 
life. The presence in the water of certain fungi 
need not be an indication of sewage pollution, 
but it makes us suspicious, and ice water is by 


Маснімі Tools ғов Motor Сав REPAIR У/ОВЕ-- 
The commercial secretary at Bucharest reports that 8 new 
company has recently been registered in Bucharest to 
carry on the purchase and sale of motor cars end 
accessories, the construction and exploitation of garages 
and repair workshops, and any other operations 10 
connection with the industry and commerce of motor 
cars and agricultural machinery. The commer 
secretary suggests that machine tool firms may care to 
forward copies of catalogues and price liste of machines 
and equipment suitable for motor car repair work ae 
garage use. Firms in a position to offer suitable о, 
and equipment of British manufacture can obtain t | 
пате of the company on application to Ше Department 
Overseas Trade, 35, Old Queen-street, London, S. W. : 
reference number AX 6349 should be quoted. 


JUNE 22, 1928.) 


тез ти ‚ш шш — — 0 ЧА 


ENGINEERING. 


Жон СҰ ЛА Жаса 


781 


LABOUR NOTES. 


Some time ago, it will be recalled, the Executive 
Council of the Boilermakers and Iron and Steel Ship 
Builders’ Society decided that avowed Communists 
were ineligible to represent the organisation at the 
Trades Union Congress or the Labour Party Confer- 
ence. The decision was appealed against, and, in 
accordance with the rules, the matter was submitted 
to a ballot of the members. By 5,011 votes to 1,520 
the appeal has been rejected. As the minority vote 
presumably represents the full strength of the 
Minority Movement in the organisation, the influence 
of the extremists is clearly negligible, provided the 
general body of members take the trouble to give 
effect to their views. In the June issue of the 
organisation’s official organ, the Executive Council 
say: “Тһе Communist attempt to create chaos іп 
our Society is the most serious and the most subtle 
we have had to deal with; but the members have 
met the menace and given a decision which upholds 
the rules and constitution of the Society. The whole 
principle of the exclusion of Communists was involved. 
By this vote, in no uncertain way, our members 
have expressed themselves against Communist repre- 
sentation. This principle, therefore, will be applied 
in future in connection with applicants for office in 
the Society.” 


At the end of May, 11,964 members of the Boiler- 
makers’ and Iron and Steel Ship Builders’ Society 
were signing the books," as compared with 11,101 
& month earlier. The number of members in receipt 
of superannuation benefit was 4,344 as compared 
with 4,295, апа the number in receipt of sick benefit 
2,781, as compared with 2,884. The expenses in 
May were 10,2501. 15s. 6d.; in April, they were 
10,6271. lls. 7d. 


In May, the home branch membership of the 
Amalgamated Engineering Union increased from 
191,022 to 191,924, and the colonial branch member- 
ship from 20,385 to 20,459. The number of members 
in receipt of donation benefit increased from 9,681 
to 10,316, the number in receipt of sick benefit 
decreased from 5,751 to 5,515, and the number in 
receipt of superannuation benefit increased from 
10,081 to 10,105. The total number of unemployed 
members increased from 13,506, or 6-52 per cent., 
to 13,928 or 6-69 per cent. 


The first joint conference with an independent 
chairman, to be held under the shipbuilding and ship- 
repairing industry’s new conciliation machinery took 
place in London last week. Representatives of the 
employers and the trade unions which are parties 
to the agreement attended, and the independent 
chairman for the scheme, Mr. H. P. Macmillan, K.C., 
presided. The matter discussed was an application 
by a number of trades in Southampton for such an 
adjustment of local ship-repairing rates as would, 
bring them to the level of those in operation in 
comparable ports doing the same class of work. The 
boilermakers, pattern makers, foundry workers and 
engineers were not parties to the application. After 
hearing both sides Mr. Macmillan adjourned the 
conference to a date to be mutually agreed upon. 
In the interval he will consider all the material 
relating to the case, and, if necessary, interview 
N of both sides either separately or 
colleetively. 


The Geneva correspondent of the Daily Telegraph 
States that by 73 votes to 27 the International Labour 
Conference, on Friday last, passed the first reading of 
the draft Convention on Minimum Wage-Fixing 
Machinery. The minority was composed of employers' 
delegates and а few Government delegates. Тһе 
British Government and workers' delegates voted for 
the Convention. This Convention is designed to pre- 
vent the payment of sweated rates of wages, and a 
fundamental obligation is that countries, which do not 
yet possess minimum wage-fixing machinery forthe pro- 
tection of their workers, are to create such machinery, 
while those which do possess it are to maintain it. 
The question of the scope of the machinery is left to be 
settled by the individual countries in the light of their 
own requirements. 


According to T'he Ministry of Labour Gazette, employ- | 


ment during May showed a slight decline, on the 
whole, as compared with the preceding month. There 
were increases in the numbers of workpeople unem- 


ployed in the tinplate, shipbuilding, pottery, boot 


and shoe, wool textile, linen and jute industries, and 
in dock, river, canal, harbour, etc., service. In the 
coal mining industry there was а considerable increase 
in the numbers temporarily stopped from the service 


of their employers, together with a slight increase 


in the numbers wholly unemployed. On the other 


hand, the seasonal improvement continued in the 
building, public works contracting, brick, tile, and 
cement, and tailoring industries. There was also some 
improvement іп the iron and steel industries, in the 
glass trades, in textile bleaching, printing and dyeing, 
and in certain of the food manufacturing industries. 


Among the workpeople (aged 16-64 inclusive, and 
numbering approximately 11,800,000) insured against 
unemployment under the Unemployment Insurance 
Acts in Great Britain апа Northern Ireland, the рег- 
centage unemployed (including those temporaril 
stopped as well as those wholly unemployed), in a 
industries taken together, was 9-0 at Мау 21, 1928, 
as compared with 9-6 at April 23, 1928, and 8-7 at 
May 23, 1927. The percentage wholly unemployed 
was 7-6 at May 21, 1928, as compared with 7.6 at 
April 23, 1928; while the percentage temporarily 
stopped was 2-3 as compared with 2:0. 


In the industries for which statistics &re regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
during May resulted in an increase of 3,5001. in the 
weekly full-time wages of 45,000 workpeople, and in 
а reduction of nearly 3,0001. in those of 31,000 work- 
people. The principal change which occurred in May 
уғав ап increase іп the minimum rates fixed under the 
Trade Boards Acts for workpeople employed in the 
jute industry in Great Britain; the increase varied 
from 18. 644. to 28. За. per week in the case of adult 
male timeworkers and from 1з. to 18. lld. per week 
in that of adult female timeworkers, while the rates 
for pieceworkers were increased by 4 per cent. There 
was also an increase in the wages of men employed 
at railway electricity generating stations. "The prin- 
cipal reductions affected iron miners in Cumberland, 
iron miners and blast furnacemen in North Lincoln- 
shire, iron puddlers апа millmen in the North of 
England, men employed in the cooperage industry, 
tramwaymen at Liverpool, and plasterers in Scotland. 


During the first five months of 1928, the changes 
reported to the Ministry of Labour in the industries 
for which statistics have been compiled, have resulted 
in net increases of 13,750l. in the weekly full-time 
wages of 147,000 workpeople, and in net reductions 
of 117,800}. in those of 1,134,000 workpeople. Of 
the total net reduction, coal mining accounted for over 
58,0001. and the building and allied industries for 
43,0001. In the corresponding period of 1927, there 
were net increases of 23,2501. in the weekly full-time 
wages of 311,000 workpeople, and net reductions of 
167,000]. in those of 1,120,000 workpeople. 


— — 


The number of trade disputes involving stoppages 
of work, reported to the Ministry of Labour as beginning 
in May, was 23. In addition, 20 disputes which began 
before May were still in progress at the beginning of 
the month. The number of workpeople involved in 
all disputes in May (including workpeople thrown out 
of work at the establishments where the disputes 
occurred, but not themselves parties to the disputes) 
was about 21,500, and the aggregate duration of all 
disputes during May was about 114,000 working days. 
These figures compare with totals of 2,900 workpeople 
involved and 30,000 working days lost in the previous 
month, and with 23,400 workpeople involved and 
84,000 days lost in May, 1927. The aggregate dura- 
tion of all disputes in progress in the first five months 
of 1928 was about 475,000 working days, and the total 
number of workpeople involved in these disputes was 
about 84,000. The figures for the corresponding period 
of 1927 were 605,000 days and 53,000 workpeople 
respectively. 


In the movement towards co-operation between 
employers and employed, an interesting development, 
reported from Canada, is mentioned by Industrial 
News, a weekly organ of the Trades Union Congress 
General Council. А letter addressed by a large firm 
in the Dominion to its employees states the view that 
unions must take their place as one of the great con- 
structive forces in industry or cease to be recognised in 
industry altogether. It is not enough, the firm point 
out, that they should confine themselves to obtaining 
better conditions of work for their members. Com- 
panies which recognise unions, the management hold, 
should not be penalised on this account, as a company 
which does recognise unions, and lives up to its labour 
agreement, should be more successful than one which 
is always quarrelling with organised labour. 


At a large conference held by the employees of the 
company, a resolution was adopted, the main paragraph 
of which was as follows :—'' It is our firm conviction 
that organised Labour should do all within its power 


to aid by every legitimate means at its command, 
without injury to the organised workers, in promoting 
the permanent and increasing success of those companies 
who sign annual working and wage agreements with 
organised labour." In its letter, Ше management 
stress the fact that this resolution marks the beginning 
of а new ега іп the affairs of the company. Тһе old 
era of disputes, arguments, suspicions and mistrust is 
past, and a new era of greater understanding has been 
reached, when management and men will work together 
as never before. This development is approved on the 
grounds of common sense and good business, and the 
letter concludes with the statement that the results of 
their increased efforts would surprise even the most 
optimistic and that the benefits to all concerned in the 
company would be important. 


In its weekly return, the Ministry of Labour states 
that on June 11, 1928, the number of unemployed 
persons on the registers of Employment Exchanges in 
Great Britain was 1,149,900. Of these, 769,300 were 
wholly unemployed, 306,200 were temporarily stopped, 
and 74,400 were persons normally in casual employ- 
ment; 926,300 were men, 28,600 boys, 169,600 women, 
and 25,400 girls. On June 4, 1928, there were 1,160,049 
on the registers. Of these, 766,214 were wholly unem- 
ployed, 319,575 were temporarily stopped, and 74,260 
were persons normally in casual employment ; 929,016 
were men, 29,641 boys, 175,012 women, and 26,380 
girls. On June 13, 1927, the number of unemployed 
persons was 1,028,732, of whom 830,734 were men, 
26,757 boys, 145,124 women, and 26,117 girls. 


The weekly organ of the International Labour Office 
states that the International Federation of Commercial, 
Clerical, and Technical Employees has published 
statistics of the membership of affiliated organisations. 
The total membership on January 1, 1928, was 701,343, 
as compared with 696,370 on Jánusty l, 1927. The 
membership includes 172,065 women, 14,910 com- 
mercial travellers, 236,047 technical experts and 
foremen, 39,837 bank employees, and 15,317 insurance 
employees. Тһе largest affiliated organisations are the 
German National Federation of Employees, with 
152,230 members, the German Federation of Foremen, 
with 129,276 members, and the British National Union 


of Distributive and Allied Workers, with 95,356. 


members. 


A circular has been issued by the Trades Union 
Congress General Council to affiliated organisations, 
concerning agreements in connection with night work 
in various industries. The unions are asked to supply 
information on the following points :—(1) Whether 
provision is made in the agreements concluded between 
the union and the employers for night work, and, if 
so, to what trades do the provisions apply. (2) Where 
such provisions are in force, what rates of pay apply 
to night work, e.g., time-and-a-quarter, time-and-a- 
third, &c. (3) Approximately, what number of 
workers are covered by the provisions for night work 
in the industry or industries covered by the union 
concerned. 


The Trades Union Congress General Council, through 
the Joint Committee on Workmen's Compensation, have 
had under consideration the question of the materials 
used to produce what is known as cellulose finish or 
cellulose lacquer. Representations have been made 
by some of the affiliated unions whose members are 
engaged in this work, апа the Council have come to 
the decision that it would be advisable to hold a 
conference of delegates from the societies which have, 
at the moment, members employed in operations of 
the kind, or are likely to be affected by the extended 
use of cellulose lacquer. Тће opinion is held that 
such a conference would result in practical steps being 
taken for research, so as to provide against the 
possible harmful effects of some of the solvents con- 
tained in the materials used. А circular has, there- 
fore, been issued to the affiliated organisations con- 
cerned, asking whether they would be prepared to 
send two representatives to a conference, and requesting 
that any evidence which the unions may have bearing, 
on the question, should be forwarded to the Council 
before June 30. 


Ав instructed, the members of the National Union 
of Textile Workers employed in the dyeing and finish. 
ing trades ceased work last week-end. According to 
the employers' estimate, between 3,000 and 3,500 are 
on strike, while the union figure is 1,000 higher. Since 
the stoppage, several firms have agreed to the union’s 
terms, but all are, the employers state, small, and none 
is federated. Тһе members of the five other unions 
involved have remained at work, while their representa- 
tives are engaged with the employers in endeavouring 
to find а basis for agreement. 
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THE TRENTON CHANNEL STATION 
OF THE DETROIT EDISON COMPANY. 
(Continued from page 691.) 
FEED-WATER SYSTEM. 

! A DIAGRAMMATIC representation of the feed-water 
system is given in Fig. 151, the three turbo-generating 
units of а set being indicated in the left-hand upper 
corner. Neglecting for the moment the auxiliary 
sets, it will be noticed that the condensate is drawn 
off by a 16-in. hot-well pump suction by either the 
motor or steam-driven hot-well pump of the set, 
and passes to the feed heaters. 16 will be remem- 
bered that the main turbine is bled at the four- 
teenth, the seventeenth, and the nineteenth stages. 
Ав economisers are used, as already described, and 


not air pre-heaters, air for combustion being heated 
in cooling the furnace walls, feed heating is confined | 
to the lower temperatures, in order to leave an 
effective margin for operation of the economisers. 
With condensate at about 75 deg. F., the tempera- 
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in the special evaporator-condenser already men- 


tioned ая being used in the feed-heating line. The 


| condensed bleeder steam from all the three feed 


heaters, and from the evaporator, as well as the 
condensed make-up supply from the evaporator 
condenser, are fed into the main condenser. In the 
newer units this supply is admitted to the condenser 
in such a way that it is cascaded over a series of angle 
irons, while in all, being subjected to the high con- 
denser vacuum, it gives up any contained air to be 
drawn off by the dry vacuum pump. Reference back 
to Figs. 115 and 119, giving sections showing the 
condenser-tube arrangements, will make clear the 
way in which this make-up is supplied to the hot 
well from the air-cooling section. The make-up and 
heater condensate thus mingles with the hot-well 

condensate, and all is handled together by the hot- | 
well and boiler-feed pumps. The condensate from 

the heaters is drained in series through the system ; 

that is, the drips or condensate from the fourteenth- 

stage heater is fed through a float valve into the | 


— 


system described is so effective as practically to 
eliminate corrosion of these tubes, but careful 
attention is required to this matter and observations 
are constantly made on the percentage of dissol ved 
oxygen present. The oxygen is not allowed to rise 
above 0-05 c.c. per litre, and checks are constantly 
made to ensure this. 

'The steam bled for the feed heaters amounts to 
about 5 per cent. of the steam supplied to the turbine, 
at each of the three points at which it is taken off. 

In order to allow for irregularity of load on the 
main units, and consequently variation of feed 
supply to the boilers, each system is provided with a 
storage surge tank, as indicated in the right-hand top 
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ture of the feed is raised in the first heater, fed 
from the nineteenth stage, to something in the 
order of 124 deg. F. In the next heater, fed from 
the seventeenth stage, the feed temperature is 
raised further to 181-5 дер. Е. Тһе feed next 
passes through a small condenser, in which it is used 
to condense steam vapour required for make-up 
purposes, and in this way its temperature is raised 
to about 201 deg. F. From this condenser the feed 
passes through a third and last heater, fed with 
steam bled from the fourteenth stage of the main 
turbine. On leaving this heater, its temperature 
being about 245 deg. F., it passes to the boiler-feed 
pump, the motor-driven unit being in normal 
operation, with the steam-driven duplicate in 
reserve. The boiler-feed pumps supply direct to the 
economisers, as previously described, and the feed, 
raised about another 100 deg. F. in temperature in 
these, is passed into two of the main steam drums 
of the boiler, and the two steam drums of the 
water-screen units. 

This general scheme constitutes the main out- 
line of the feed system, but in order to meet prac- 
tical conditions, it has to be supplemented by a 
little further elaboration. Make-up water is con- 
densate from an evaporator. Raw river water is 
fed to this evaporator, heated by part of the steam 
bled from the fourteenth stage of the main unit. 
The saturated steam thus produced is condensed 
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seventeenth-stage heater, and the combined con- 
densate from this is fed through a float valve into 
the nineteenth-stage heater. The condensate from 
the evaporator and make-up from the evaporator- 
condenser are actually likewise admitted by float 
valve into the nineteenth-stage heater, whence the 
supply passes to the main condenser. At each 
stage the condensate from the heaters is cooled to 
a little below the steam pressure of the stage, but 
condensate entering heaters from earlier stage 
heaters comes in at higher temperature and raises 
the temperature of the condensate with which it 
mixes, to a point close to the boiling-point corre- 
sponding to the stage. If there is any flashing into 
steam the heat is given up to the feed. 

The make-up evaporator-condenser combination 
is designed to supply normally 1} per cent. make-up 
continuously. Should it be necessary to increase 
this output to a higher rate, the steam-vapour 
produced in the evaporator may be passed into the 
nineteenth-stage heater. As the pressure in this. 
is lower than in the condenser, the temperature. 
difference is greater in the evaporator, in which the 
rate of evaporation is consequently increased. 

It is found that the closed system with condensed , 
make-up passed through the main condenser allows | 
of quite satisfactory de-aeration. Trenton Channel 
is one of a few large plants using steel - tube econo- | 
misers and not having de-aerators in service. The | 
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corner of Fig. 151. The tanks are shown in position 
in Figs. 30 and 40, Plate XLVI ante. In times of 
decreasing load, water will need to be accommo- 
dated in this tank, while with increasing load. 
this storage is drawn upon to supplement the 
normal flow. "These operations are controlled auto- 
matically by float valves fitted near the main con- 
denser, as shown in Figs. 151, and 153 to 154. One 
of these valves comes automatically into operation 
when the water level in the hot well falls toa certain 
level, and the other when the water rises to a certain 
level. There is а normal range between these two. 
for which both valves are closed and the circulation 
through the system balances the load conditions. 
The float valves operate in the following manner: 
Supposing the load is decreasing and the condensate 
в being drawn off at а greater rate than is made up 
by the turbine exhaust entering the condenser, at 8 
certain level the low-level float control comes into 
operation and admits water from storage in the surge 
tank line into the hot well. If, on the other hand, 
the load is increasing, and water is accumulating 
too fast in the hot well, the high-level float comes 
into play and the delivery from the hot-well pump 
is diverted to a run of pipe connecting with МЕ 
storage system. In the first case the float A, Fig. 151, 
operates the valve В and allows storage supply 
from the pipe C to flow past B into the pipe D, e 
to the condenser. If the supply is too great, wit 
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increasing load, the float Е operates Ше valve Е. 
This allows ап escape of part of the hot-well pump 
delivery, past the cross connection G, and along 
the pipe H, past a constant pressure valve and into 
the storage system by way of C, instead of the whole 
delivery passing to the feed heaters. In this system 
the cold make-up is mixed with the cold condensate, 
while when surplus is by-passed this also is only 
at the same low temperature. Тһе float controlled 
make-up and relief valves are illustrated in Figs. 155 
to 159, and the float chambers will easily be recog- 
nised in Fig. 160. Тһе float arrangements require 


~ 


45: from Basemént Floor 


no explanation as they are sufficiently obvious from 
the drawings. Figs. 155 and 156 show the actual 
valves, which are of the sleeve type, working in a 
bushing. The floats are 2 ft. in diameter, and 
provide ample force to work the sleeve valves. The 
latter are capable of adjustment with great accuracy. 
Once set they require no alteration. The sleeve 
valves are set so that the float acts as the necessary 
stop in rising or falling to its extreme position inside 
its chamber. 

In the layout in the plant, the heaters are placed 
in a gallery under the main turbine floor, and close 
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to the turbines, so that the bleeder connections are 
short. The feed heaters are all of the four pass, 
straight-tube type with one floating tube plate. 
They have 1659 tubes of $ in. O.D. and No. 18 
Stubbs gauge, 9 ft. 8 in. between tube-plates, giving 
2,622 sq. ft. of heating surface. In the evaporator- 
condenser combination, the evaporator has 88 tubes 
of lin. O.D. + No. 16 B.W.G. and 15 ft. 2 in. 
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long. It provides a heating surface of 352 sq. ft., 
while the condenser has 573 tubes of f in. О.Р. 
(No. 18 B.W.G.) and 10 ft. 24 in. long, with a total 
surface of 955 sq. ft. The evaporator condenser sets 
аге capable of evaporating 6,625 lb. of water per 
hour, under the conditions of the plant. Fig. 161 
shows а, set of the feed heaters for one of the main 
sets; Fig. 111, page 631 ante, shows one of the 
evaporator-condenser sets which are situated close 
to the feed-heaters. From Fig. 151 it will be seen 
that the condensate from the direct-current ог 
alternating-current auxiliary sets are both passed 
by hot-well pumps into a 12-in. condensate header 
forming part of the storage system. Since the 
condensers of the auxiliary sets thus discharge 


direct into the storage line, the system usually 


works under control of the low-level float. 

On the right hand of the diagram, Fig. 151, will 
be noticed a sealing head tank. One of these tanks 
is provided for each unit, its function being to 
supply water for the turbine shaft packing. General 
service (river) water lines are connected with these 
storage tanks by means of float valves, for the 
supply of emergency boiler-feed make-up water. 
All general service water admitted to the storage 


tanks is metered. The sealing tank system is illus- | 
trated by Figs. 162 to 164, one of the tanks, with 


its control gear, being shown in Fig. 165 on page 786. 
The drawings are complicated with by-passes and 


check valves, but it will be seen that the tank is fur- | 


nished with high and low-level floats in chambers at 
the end of the tank. These are best seen in Fig. 162. 
At the bottom of the piping system are three con- 
nections, J, K, and L, Fig. 162. J is a 2} т. connec- 
tion leading condensate from tbe hot-well pump 
piping to the sealing tank. The second, L, is a 2-in. 
connection, supplying the emergency general service 
water to the tank ; the third, К, is a 3-in. delivery 
connection from tbe tank to the condenser. The 
floats have each a movement of 7} in. Normally 
the tank is supplied from the shaft packing 
sealing header by way of the pipes O and P, 
under the control of a 2}-in. hydraulically operated 
gate valve M. This valve is controlled by the 
high-level float, which itself operates a 4-іп. pilot 
valve, the latter, in turn, admitting water under 
pressure to the gate-valve cylinder, through j-in. 
connections shown in Fig. 162. И this supply 
should fail, the water level will fall until the 
low-level float will begin to sink. This movement, 
through the medium of a pilot valve and piping 
system corresponding with that of the high-level 
float, works a 2-in. hydraulically operated valve N 
on the service water system, putting this supply into 
communication with the tank by way of the vented 
pipe system Q, Е, 5. To one side of the sealing 
tank is situated an automatic regulator fitted up 
as а low-water alarm. This is connected with the 
tank by high and low-level piping, and embodies 
a float mechanism operating a cock on a $-ш. air 
connection to a whistle at the central gauge board, 
and therefore in the immediate neighbourhood of 
the operator. A system of three water gauges covers 
the whole range from highest position of high-level 
float to lowest position of low-level float, this 
extreme range being 2 ft. 3 in. The sealing tanks 
themselves are 8 ft. long by 42 in. in diameter. The 
hydraulically operated valves are provided with 
by-passes, and check valves are fitted throughout. 

For conducting tests, weigh tanks are included in 
the system, as shown in the right-hand top corner of 
Fig.151. The boiler-feed pumps are cross-connected 
into two feed systems, so that either pump of a set 
can feed into either system. АШ piping is duplicate, 
even to the deliveries into the boiler drums. The 
main system is normally in operation, but pressure 
is maintained in the auxiliary, right up to the boiler 
check valve, and this system can therefore be 
brought instantly into service if need arises. By- 
passes allow of the feed being turned direct into 
the boiler drums if necessary, cutting out the 
economisers. 


GENERAL EQUIPMENT. 


Instrument boards are placed as near as possible 
to the units for which their gauges, &c., indicate. 
We have already referred to the boiler control 
boards. The main units have boards on the 
turbine floor giving steam pressures in the main, 
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the operator in charge. Recording instruments are 
driven by synchronous motors run off the outaide 
service supply, the frequency being the ваше 88 
that of the main system, which is regulated with 
the aid of а master synchronous clock іп the шаш 
switchboard room. 

A priming main is connected with the water heads 
of all condensers, in the case of those of the main 
units, and also of the auxiliaries, both direct-current 
and alternating-current. This ensures the imme 
diate starting up of circulating pumps, without 
delay. ; 

The general service pumps аге two-stage centri- 
fugals, capable of delivering 2,400 gallons per 
minute. There are five of these. Other pumping 


at the throttle, overload valve, vacuum, with 
frequency indicator and ammeter, mercury column, 
&c. Pressure and temperature of oil are also 
indicated, and flow-meters indicate the rate of 
steam supply. Тһе direct-current house-generator 
boards have instruments of а corresponding class, 
but also additional ones to suit the compound- 
ing of the turbines. Boards are furnished for 
such groups of equipment as the feed heaters and 
evaporator-condensers, indicating temperatures as 
wellas pressures, &c. Similarly, panels are provided 
for each set of boiler feed pumps, the general service 
pumps, condensers, and во on. А central board is 
placed in the turbine-room, and on this are grouped 
all instruments necessary for the information of 


JUNE 22, 1928.) 


ЕМСІМЕЕКІКС. 


785 


THE TRENTON CHANNEL 


STATION, DETROIT, MICHIGAN, U.S.A. 


Ду . N a: 2% CloseReturn Bend 2% Close Return Bend 
^ 53-2 Close Return Bend LC * a 1 11 LE 
| Bend | | | 
2% Кет | 2 Vent | | 
Fig. 162. x | /2 Check Valve На. 163. > | 
7 > А N © © 
| H | ә | 
„ | , — | | | | 
g 8 № 10 + | | 
t *" "2 m — % ! | lil — I 3’ Plug : | 
4 Ч 9 = pee, | = = | = X- ВЕРА 
Pilot Valve + Сашејабтазг +, Gauge Glasses iu 7 N. (Highest Position ¶ C.L.of Float (Condensate Contro | 
у с ак en ЧА SA Leere роли А твой |х 
5 Ai. 2 | КОН Ва “2 en est Position | Си дете Дыл аы ы-ы. г“ | 
3 PREPN Regul. | SS = о. == 36x8:0' Head Tank 1 au 
rr | [ЕТЕ чч Н мсек Стао | НО 
- r ӘНІ St Роз п, .I. Чо en..óerv. Co OU. . П 
ма Automatic Regul? ма 128 зА | ЧЕ коза E ES қаз TEC < 3 Funnel 
i е i 222 \ „| Automatic Regulator 
~ (Low Water alarm) |" Іле 1 (Low Water Alarm.) — 2.3 | 
. м = => — - — -= - — — — Е 
» T Z'Gate Valve _ M5 el x | Lowest Position of C.L of oat (Cen. Serv. Control | 
ЧА. 2 Globe Valve — - x. i еҙ ; 
~ 2% iir der ATZ ы- CX Т v А | | 
= = 82 Sin ; go А tr Toe 5, Vis ^ | | ne 2% ати 
23 уа, РЧ JR yj 2 sen Servic? LI . VOD дыз н cum cpu tem rt a ry e e - | ЕЕ ў E ——M Mr а 
rate "Vat aX ank | 
— + МА — — — TULIT 4 4 to > 3 Sealing from Tank mHeader he kV 3 д Valv 7 г 
„голл. 2%Cond Water u 2 беп. бетуісе Water toTank | М 1% Cash Strainer ` 3 Chec G. aue 77) Condenseate 
па, , Тот + = -% To Roof Conductor | Storage Header 
Midas E 2 remo Pp ENGINEERING" 


equipment includes oil circulating pumps, trans- 
former oil pumps, sump pumps, &c. Lubricating 
oil is stored in an underground tank and then 
pumped into an overhead tank for supply to the 
turbines by gravity. Each turbine has its own 
circulating system as will have been inferred from 
the reference to the oil pumps when dealing with 
the main units. 'The auxiliary units are similarly 
provided. Centrifugal separators are attached to 
the machines, and small pumps constantly withdraw 
а portion of the oil from the machine reservoirs, to 
pass it through purifiers whence it returns to the 
machine. When drawing oil off а machine for 
repairs, &c., it is run into а dirty oil tank under 
the turbine room floor. One of these is shown in 
Fig. 101, page 608 ате. From here it is passed 
through a filter to the overhead clean-oil tank, 
ready for re-use. 


(To be continued.) 


THE INSTITUTION OF CIVIL ENGI- 
NEERS' ENGINEERING CONFERENCE. 


Bow we complete our reprints of the abstracts 
of the introductory notes read at the Engineering 
Conference, which was held in connection with the 
Centenary Celebrations of the Institution of Civil 
Engineers. Papers 9, 10, 29 and 30 were taken in 
the order given, at the meeting held at the 
Institution of Mechanical Engineers, and Papers 
ll, 12, 13 and 14 at the meeting held at the 
Surveyors' Institution on Thursday, June 7. 


No.9. TIDAL POWER, AND TURBINES 
SUITABLE FOR ITS UTILISATION. 
By Professor А. Н. Ствзох, D.Sc., M. Inst. C. E. 


Р THE possibility that tidal power developments on а 
large scale may become economically feasible in the 
near future renders it desirable that more detailed and 
accurate data should be available regarding certain 
problems, which, although not peculiar to tidal-power 
installations, are yet of special importance in this con- 
nection. | 

One of the most important problems is that of storage, 
for.owing to the hourly and daily variation in the rate 
of output of any such installation, some form of storage 
шау be essential if energy has to be available when 
required for satisfying the normal demands of industry. 
Various systems of storage have been suggested for 
this purpose from time to time. Thus it has been pro- 
posed to utilise the energy at times when this is in 
excess of the demand to :—(a) Operate a system of 
thermal storage-tanks working in conjunction with 
low-pressure steam-turbines; (5) compress air to be 
stored in suitable air-chambers for use with recipro- 
cating-engines or turbines; (c) produce electrolytic 
hydrogen for use in internal-combustion engines; and 
(d) to pump water into an elevated reservoir, from which 
16 may be taken to operate a series of secondary tur- 
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bines as required. So far the last of these systems would 
appear to offer most promise, where the configuration 
of the ground is such as to give an elevated reservoir- 
site within a reasonable distance of the tidal barrage, 
but reliable data concerning the probable cost of other 
systems when operated on such a scale as to be capable 
of storing say 10 million to 20 million horse-power- 
hours of energy, would be of great value in enabling 
a final decision to be made. 

It is possible that certain electrochemical processes 
might be so operated as to enable the output from a 
tidal station to be absorbed as and when generated, 
gufficient energy being obtained from existing steam- 
stations to keep the furnaces hot when tidal energy 
is not available. There is also the possibility that it 
might be practicable to operate without storage, 
delivering all the energy into a ring transmission line 
also fed by a number of large steam; stations, which 
would be operated in conjunction with the tidal station. 
These possibilities are worthy of serious consideration, 
in view of the fact that, if the necessity for storage can 
be eliminated, the cost per unit of output of a tidal- 
power installation will be little more than one-third of 
its cost with storage. 

Another problem is that of the best size and type of 
turbine and turbine-setting for use in a tidal scheme. 
In such a acheme, with a reasonably large tidal range at 
springs, the mean head would be of the order of 14 ft., 
while the maximum and minimum working-heads 
would be about 22-5 ft. and 7-5 ft. The recent 
developments of the turbine of high specific speed 
have greatly improved the prospects of economically 
developing tidal powers, but there is lack of definite 
data as to the relative merits and possibilities of the 
competitive types of turbine when required to operate 
under such difficult conditions. Data would be of 
great value regarding (1) the output and efficiency at 
constant speed under such a variable head; (2) the 
maximum specific speeds attainable with reasonably 
high efficiency ; and (3) the minimum size of setting 
required for efficient operation. 

The question of the setting is of considerable import- 


---к---1 Lom d Ат чыъ | * 
E ec IH ңы 1 2 E = 


Z. = 5 


Air to 
Regulator Valve 


за “~ ~ V4 473* 
4 
1 
| 

| і 
Џ 
ry 
р 
ЈЕ 
11 
|! 


ы? Rege ulator 
© (Low Water Alarm) 


'ENGUNBERING 


ance, for not only is the length of barrage likely to be 
governed mainly by the space necessary to instal the- 
requisite number of turbines, but also the vertical. 
dimensions of the setting will probably be the main 
factor in determining the depth to which the foundation 
of the barrage must be taken and the volume of excava- 
tion required. Such data as are available would 
appear to show that it is possible, with an efficient 
setting, to instal turbines of about 10 ft. diameter, 
which will develop about 60 brake horse-power per 
linear foot of barrage under а head of 14 ft. If it 
were possible to increase this figure to 100 brake ћогве- 
power per linear foot, it would probably be of consider- 
able advantage. The bigger the turbine, the wider аге 
the possibilities in this direction. On the other band, 
the bigger the turbine, the greater is the necessary depth 
of the setting, and the higher the cost per linear foot 
of the barrage. Тһе best size will obviously be а сощ- 
promise and will depend largely upon the physical 
characteristics of the particular site. Іп this con- 
nection also reliable data are needed of the minimum 
depth of submergence of the intakes in order to avoid 
drawing air into the turbines. In view of the fact 
that the turbines of any tidal scheme would require: 
to operate in brackish water, often containing an 
appreciable amount of silt in suspension, the question 
of the best materials of construction is also important. 
As regards the generators themselves, the question 
of direct-current versus alternating-current generation 
would appear to afford scope for discussion. While the 
advantages of alternating current are obvious, direot- 
current generators would enable the turbines to be 
operated at the speed appropriate at any instant to- 
the variable head and so under conditions of high 
hydraulic efficiency. The voltage of the CI Ame 
would need to be kept constant by а system of shunt- 
regulation, and rotery-converters would be required to 
convert the energy to alternating current at a suitable 
periodicity and voltage. It has been suggested, on 
the other hand, that the turbines might be coupled to 
alternators having а fairly low frequency, and that all 
their output might be transmitted through а short. 
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transmission-line to a pumping station, to motor-driven 
5 pumps coupled to synchronous motors. 
е сов and complication of transformers might be 
d oided by adopting as a limit of voltage that for which 
e machines can be conveniently wound, namely 
about 10,000 volts. Under these conditions, the speed | 
of the turbines could be allowed to vary with the 
working head, and the speed of the pumps would vary | 
in the same ratio. One drawback to such a scheme is 
that, since the pumping-head would be approximately 
constant, it would be necessary to have multi-stage | 
pumps with provision for adjusting the number of; 
stages in use according to the speed of turbines. | 


No. 10. PROGRESS IN HYDRO-ELEC- 
TRIC INSTALLATIONS, INCLUDING 
INTAKES, LEATS, TUNNELS, DAMS, 
HEADRACES, РІРЕ - LINES AND 
TAILRACES. 


By James MeLELLAN, D.S.O., M.C., B.Sc., M. Inst. C. E. 


In 1920 the total water-power developed and in 
course of development throughout the world was 
approximately 23,000,000 h.p. It is now арргохі. | 
mately 35,000,000 h.p., and is increasing at the rate of 
1,500,000 h.p. а year. The capital expenditure in- 
сиггед on constructional work can scarcely be less than 
700,000,000/. Тһе principal water-power countries, 
with the approximate horse-power developed, are the 
United States (12,000,000 h.p.), Canada (5,000,000 h.p.), 
Italy (2,500,000 Һ.р.), Norway, Switzerland, France 
(2,000,000 h.p. each), and Sweden (1,600,000 h.p.). 
The hydro-electric plant capacity now operating in 
Great Britain is less than 100,000 h.p. The estimated 
consumption of electricity in Great Britain in 1940 
will require & plant-capacity of about 13,000,000 h.p. 
The greater part of this plant will, however, of necessity ' 
be steam-plant. Іп Canada during last year ћудго- 
electric plant aggregating 221,655 h.p. was completed, | 
and during the first half of this year further plant aggre- 
gating 378,000 h.p. will be put into service. 

The size of hydro-electric installations has grown 
immensely owing principally to the greater economy in 
large electrical units and the growing demand for | 
large bulk supplies in the electro-chemical industries. 
The Isle Maligne* installation on the Saguenay River, 
Quebec, will have an ultimate capacity of 540,000 h.p. 
The Queenston-Chippawat plant (completed in 1925), 
on the Canadian side of the Niagara river, utilising 
nearly twice the actual head at the Niagara Falls, has 
a capacity of 550,000 h.p. The Bridge River project 
in British Columbia will have a capacity of 600,000 h.p. 
to 700,000 h.p., and the projected development at Chute- 
à-Caron on the Saguenay will produce 800,000 h.p. 

A development now in progress in California will 
operate under а head of 2,561 ft. The highest head of 
water so far developed in one stage is 5,360 ft. at Lake 
Fully in Switzerland], the highest head in this country 
being one of 1,150 ft. developed at Cwm Dyli at the 
foot of the Snowdon Range. Тһе development of very 
high heads has been facilitated by improvements in the 
design and manufacture of steel pipes and cast-steel 
special pipes. Improvements in plant have similarly 
contributed to the economic development of low heads, 
which is now possible owing to the use of highly effi- 
cient turbines of the propeller-runner type, operating 
at a relatively high speed. 

More attention is being directed to questions affecting 
the future of installations and tbe total amount of 
power that may ultimately be made available at power- 
stations—for example, in the case of  high-head 
developments, by Ше heightening of dams, by the tap- 
ping of additional drainage areas by leats or tunnels, 
and by the installation of pumping-plant for pumping 
into high-level reservoirs water available at lower 
levels. Generally, a broader outlook is being taken 
of future possibilities and requirements, and, in the 
case of installations capable of extension, the importance 
is realised of adopting, in the first instance, such lay- 
outs and types of structures, and of executing such 
preliminary work, as will enable the extensions to be 
carried out, when required, as readily and economically 
as possible. The use of syphons and automatic gates 
for the close regulation of the water-level of storage- 
ponds and reservoirs is increasing. Іп this connection 
it may be mentioned that in the recently completed 
Guernsey irrigation and power dam in Wyoming, two 
automatic spillway gates each 64 ft. long and having a 
maximum combined capacity of 30,000 cub. ft. per 
second have been installed. 

In the case of tunnels and open conduits, the efficacy 
of concrete linings in the direction of reducing friction 
losses and increasing carrying capacity has received 
fuller recognition, and in the construction of such 


* See ENGINEERING, vol. cxxii, p. 747 (1926). 
t See Ditto, vol. схуш, P. 220 (1924). 
+ See Ditto, vol. cx, p. 823 (1920); vol. cxiv, pp. 635 
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linings more attention is being paid to the importance 
of obtaining smooth surfaces. Ап interesting example 
of the use of а concrete-lined tunnel is provided by the 
Lochaber installation now approaching completion. 
In this & tunnel from Loch Treig, of horseshoe section, 
15 ft. to 16 ft. in diameter and designed for а speed of 
water up to 10 m.p.h., will carry the water for 15 miles 
through the northern slopes of Ben Nevis to а point 
about $ mile above the power-station at Fort William. 
An interesting problem will be presented in the final 
connection of this tunnel with Loch Treig, at a depth 
of 100 ft. below the water-surface. А similar tunnel, 
though only 3} miles in length, has been used in Ше 
Ponale hydro-electric installation of 100,000 h.p., 
situated at the northern end of Lake Garda, Italy. 
The intake of the tunnel is 70 ft. below the mean level 
of Lake Leydro, about 1,100 ft. above the power-house. 
The water at this depth at the intake end was success. 
fully let into the tunnel by the explosion of a series of 
charges in March, 1928. Іп this connection it is note. 
worthy that concrete-lined tunnels and concrete pipes are 
being exposed without serious damage to increasingly 
high pressures and velocities of water. Possibly the 
highest velocity concrete has yet been successfully 
subjected to is in the diversion-tunnel of the new Ага- 
puni dam in New Zealand,* where with the gate partly 
opened and at full head it is estimated the velocity of 
the water must have approached 60 m.p.h. 

Sufficient success has been obtained in the solution 
of the ice problem to justify consideration of hydro- 
electric development as practicable in the coldest 
climates. Among means employed to ensure con- 
tinuous operation are the enclosing of penstock-gates 
and screens in heated gate-houses, the lagging and 
electrical heating of exposed regulating-gates, the 
covering of penstocks and pipe-lines, and the provision 
of special types of intakes. In some of the installa- 
tions in cold climates, where the storage-pond is very 
rapidly frozen at tbe approach of winter, deep canals 
and forebays are provided capable of conducting the 
required quantity of water beneath the overlying ice. 

In cold climates, where pine and fir are usually 
cheap and easily procurable, the construction of 
wood-stave pipe-lines, which have the advantage of 
requiring little or no protection against frost, has 
attained а high degree of success. In the 98,000-h.p. 
development of the Newfoundland Power & Paper 


* See ENGINEERING, vol. схіх, p. 764 (1925). 


Company at Grand Lake, Newfoundland, wood.stave 
pipes were used for the upper or low-pressure portion 
Б the ко; the diameter of the рірев being 9 ft. 
in. and the aggregate length for the seven penstocks 
15,500 ft. а aes а 

Certain types of dams, for example, hollow dams 
of the multiple-arch and Ambursen types, and embank- 
ments placed by the hydraulic and semi-hydraulic fill 
processes are increasing in favour. In the develop. 
ment of the Newfoundland Power and Paper Company 
ап Ambursen dam 1,050 ft. long and 80 ft. high was 
completed in nine working months. In many sites, 
however, the Ambursen dam is not suitable, and Ше 
largest dams continue to be generally of the gravity 
or arch type. In the North Wales Power Company's 
development at Maentwrog, which has just been com- 
pleted, and includes an arch dam 124 ft. high and three 
smaller gravity dams, an interesting feature is the 
extent to which the grouting process was made use of 
in sealing the rock foundations below the level of the 
cut-off trenches, the total amount of cement so used 
being approximately 700 tons. А considerable increase 
has taken place in the height of dams. Until recently, 
the highest was the Camarasa* dam, near Barcelona, 
319 ft. high, but the Exchequer dam in California, 
330 ft. high, now exceeds this, and the now practically 
completed Pacoima dam (mainly for flood control) 
will have a height of 385 ft. The Punjab Government 
is at present considering a large development on the 
Sutlej River which would involve a dam of 380 ft. in 
height. In one of the mnay proposals put forward 
for the flood control of the Colorado River, which con- 
flicting State interests have so far thwarted, a dam 
at Boulder canyon of the almost incredible height of 
600 ft., is apparently proposed, to cost more than 
10,000,0001. 

The whole question of dam design is receiving con. 
siderable attention, accentuated by recent disasters 
such as the Gleno dam in Italy, 164 ft. high, partly 
massive masonry and partly multiple arch, which 
colla Seven weeks after completion in December, 
1923; the Eigiau concrete dam and the earthen Coety 
dam with a concrete core, both at Dolgarrog in North 
Wales, which failed in November, 1925; and the 
St. Francis dam in California,: a gravity dam 208 ft. 
999 ⁰⁰yd u ere 


* See ENGINEERING, vol cxxi, p. 323 (1926). 
1 See Ditto, vol. схх, p, 581 et «eq. (1925). 
1 See Ditto, pp. 419, 452, 580, ante. 
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high and 668 ft. long, completed less than two years 
ago, which failed with an estimated loss of 300 lives 
and of 3,000,000]. In the majority of cases, it is 
safe to say that bad foundations, or overtopping due 
to inadequate spillway-capacity, have been the main 
causes of failures. Тһе North Wales disaster exem- 
plifies the increased risks where dams are constructed 
one above the other in the same valley. Public 
anxiety in this country has led to a demand for com- 
pulsory inspection. Тһе problem is also being tackled 
on the technical side in the valuable investigations 
which ате now being carried out into arch dam con- 
struction on the Stevenson Creek test-dam in Cali. 
fornia, which is 60 ft. high and 140 ft. long.* Complete 
and continuous measurements of the various strains 
and deflections have been made, during both con- 
struction and filling. The whole data collected will 
undoubtedly be interesting and valuable. 


No. 29. PROBLEMS INVOLVED IN 
MINING AT GREAT DEPTHS. 


By J. WHITEHOUSE. 


VERTICAL shafts have proved the most economical 
for deep mining. The circular shaft is the most 
economical to sink. Its shape is better suited for 
methods of coping with bad ground and other sinking 
difficulties; but the sinking equipment may be less 
convenient for dealing with water if met with at con- 
siderable depths. The successful use of cementation 
in circular shafts has demonstrated their advantage. 
Also more rapid sinking can be achieved, particularly 
on account of the ease of clearing broken rock. Ав 
regards ventilation, circular shafts offer far less resist- 
ance to the passage of air, and can be made much dryer 
than timbered shafts. Thus, less moisture is taken 
up by the mine air in descending. They afford larger 
spaces for the lowering of material and heavy machinery, 
whereas the small compartments of rectangular shafts 
often necessitate the manufacture of underground 
machinery in small parts. There is a marked difference 
in the cost of maintenance, the circular type, parti- 
cularly when guide-ropes are used, being much less 
expensive than any other. Their equipment may 
include the use of one or more engines. Sometimes 
two large cages suffice for raising and lowering men 
and material and the hoisting of ore; and then one 
engine is installed. Otherwise two cages and two 
skips are operated by two engines. Where two cages 
are used, rope guides are installed for depths up to 
3,000 ft.; for heavy equipment this depth is about 
the limit. For greater depths and also where two 
engines are operated fixed guides are used. For 
hoisting from great depths the Ward Leonard type of 
engine with conical drums is generally used. The 
Whiting system is sometimes used, as great depths 
can be reached in one lift with a minimum outlay, 
but it has the disadvantage that an accident to one 
conveyance in the shaft may involve both. 

The outstanding advantage of rectangular shafts is 
that, for their section, they have a very large ore- 
raising capacity. If sunk with the long side at right 
angles to the strike of the measures penetrated they 
also offer considerable resistance against bad ground. 
They are usually wet, and this, together with the 
resistance offered by the timbers, renders them less 
suitable as regards ventilation. 

The effect of depth on winding, pumping, &c., is 
very material. It is often necessary to hoist from deep 
mines in several stages, and in some cases there may be 
three lifts to the surface. Pumping equipments are 
usually of the centrifugal type, and vertical lifts of 
3,000 ft. are not uncommon. For these pumps the 
water must be clear and free from solids. Under these 
conditions power-consumption is high and the cost 
of maintaining shafts is serious. 

The problems resulting from high temperature are 
perhaps the most important. Apart from loss of 
efficiency, there is the serious liability, among the 
workers, to heat apoplexy, ankylostomiasis, and in 
certain fields silicosis ; and the difficulties of preventing 
these increase with those of maintaining the circulation 
of large volumes of air. This rise of temperature in 
passing down shafts is usually largely offset by evapora- 
tion from the wet shaft-walls. This is undesirable, 
since the wet- and dry-bulb differences are reduced 
and the cooling effect of the air in the mine is reduced. 
The temperature of the mine air depends largely on the 
rate of temperature increase, in depth, of the enclosing 
rocks, which varies considerably from a rate of 1 deg. F. 
for less than 60 ft. to 1 deg. F. for 250 ft. of depth, 
and depends on various geological conditions. To 
meet these conditions increasing volumes of air must 
be circulated through the workings. Unfortunately, 
the area of shafts and airways does not increase with 
the necessity for greater ventilation; and, owing to 
Ji ĩðVu ß 8 

* See ENGINEERING, vol. cxx, page 343; vol. cxxii, 
Page 562, and vol. сххіу, page 191. 


the increased distances the air must travel, conditions 
tend to reduce the volume of air passing through a 
mine, until а point is reached when the cost of increas- 
ing the pressure becomes prohibitive. 

Other methods for lowering temperature under- 
ground include freezing-plants at the surface, as at 
the Morro Velho mine, Brazil. The disadvantage of 
these is that the cooled air must travel down the 
shafts where it picks up heat and moisture. But, if 
the plant is underground the disposal of the heat 
extracted from the air may present serious difficulties. 
Sometimes provision is made to transfer this by 
means of sprays to the air in the upcast shaft, which 
is thus further heated, and the mine-ventilation is 
thereby improved. А further disadvantage of under- 
ground cooling-plants is the possibility of breakage 
which, in the case of an &mmonia plant, would be 
serious. 

Cold water can be used in sprays to cool the air, 
but this exposes it to additional moisture and reduces 
the difference between wet- and dry-bulb readings. 
Another idea is the installation of de-humidifiers. A 
portion of the mine air is taken into & compressor, 
from which it passes into an air motor where it is 
expanded and passed into the air current, an electric 
motor supplying the difference of power required. 

The factors determining the ability of workers to 
utilise their best effort are the temperature of the air, 
its degree of saturation, and the movement taking place ; 
and the combined effect is indicated by the Katather- 
mometer, developed by Dr. Leonard Hill, which is 
now in general use in deep mines. 

In drilling hard siliceous ore the rock-drills must be 
axially fed with water, and broken rock thoroughly 
wetted before removal, owing to the danger of silicosis 
to miners breathing air carrying dust in suspension ; 
thus the air is exposed to wet surfaces and rapidly 
takes up moisture. As regards ankylostomiasis, 
in tropical areas this disease is widespread ; and it 
thrives and spreads rapidly in the hot, moist con- 
ditions in deep mines. | 

The effect of pressure at great depths depends on 
geological conditions. In mining an ore-body such as 
the Witwatersrand banket, the country is a strong 
quartzite. At shallow depths the hanging wall stands 
remarkably well with a limited number of pillars. At 
greater depths systematic support is needed, and 
`` pigsties filled with rock are used, generally with 
waste packs in the case of flat mines. A modification 
of the shrinkage system is also used in some cases. 
The accumulated rock affords support at the face, 
and the removal of ore takes place behind it. Under 
deep-level conditions the leaving of isolated pillars is 
dangerous, and any support of this nature must be 
carefully considered owing to the tendency of pillars 
to collapse suddenly. Other forms of support are 
concrete built in situ, or concrete discs sent down from 
the surface. To allow for compression, timber is 
placed between the concrete and the hanging wall. 
For general support over a large area, to limit subsi- 
dence, and to facilitate the working of several reefs 
in close proximity, sandfilling is largely used. Sand 
is lowered through bore-holes into the mines and 
filled into position by the use of coco matting supported 
on lagging-poles. The support of shafts and main 
ways is not difficult in quartzite, and haulages аге 
driven well below the reef, where mining operations 
have little effect on them. It is in the stopes that the 
pressure of the hanging wall is felt, and the general 
policy is to control its coming down. A further pro- 
blem is that, as deeper levels are opened and as the 
temperature of the hot rock-surfaces is reduced by 
ventilation and the exhaust from  compressed.air 
machines, falls from roof and sides are caused, and, in 
strong measures, not infrequently serious rock-bursts. 
These difficulties have been sufficiently overcome to 
permit mining to proceed successfully at a vertical 
depth of more than 7,000 ft. 


No. 30. THE METALLURGY OF COM- 
PLEX LEAD-ZINC-COPPER ORES. 


By S. FiELD. 


THE complex lead-zinc ores of the sulphide type have 
been very successfully treated during the past ten or 
fifteen years by electro-metallurgical methods. To 
these ores are now being added ores of still greater 
complexity, containing, in addition to lead and zinc, 
appreciable quantities of copper with small quantities 
of silver and gold. The problem is not only to separate 
these metals but to attain the highest metal value in a 
marketable form. These complex ores are widely 
distributed, notable quantities occurring in Canada. 
In Nova Scotia there are large quantities of lead-zinc- 
copper ore containing 5 to 10 per cent. of zinc and 2 to 
9 per cent. of copper. Similar lead-zinc-copper ores 
occur in the Sudbury district. They are also met with 
in Butte, Siberia, Japan, and Australia. 


t Even brief 
discussion of all the relevant conditions influencing 


extraction is beyond the scope of this note. Among 
them, however, may be mentioned: (1) The nature 
and degree of complexity ; (2) the local conditione, 
including markets, freights and proximity to fuel and 
power; (3) the distribution of Ше precious metals. 

It may well be imagined that these conditions offer 
scope for wide variations in subsequent treatment. In 
brief, however, it may be claimed that the processes 
are of two types, namely :— 

(I) Selective Concentration.—It is natural that the 
ingenious methods of flotation should be further 
applied to the solution of this difficult problem. By 
selective flotation separate concentrates of zinc, copper 
and lead are obtained for treatment by established 
smelting methods. Several points here claim atten- 
tion, namely: (a) The separations are not so complete 
as might be desired, and the difficulties of the residual 
complexities are met with in the subsequent smelting 
operations; (b) there is uncertainty regarding the 
distribution of the precious metals in the several 
concentrates ; and (c) in the case of selective concentra- 
tion by flotation there are not inconsiderable losses, 
to which must also be added the losses in the final 
extraction processes. 

(П) Bulk Concentration or Beneficiation.—'The metals 
are jointly separated from the gangue, the metals then 
being separated in the later stage by chemical or 
electro-metallurgical treatment. Іп discussing the 
separation of the metals from complex lead.zinc- 
copper ores, it seems not unreasonable to regard these 
ores as examples of lead-zinc ores containing appre- 
ciable proportions of copper. "The usual stages in the 
electrolytic treatment of lead-zinc ores are roasting, 
extraction with the acid zinc-sulphate solutions from 
the electrolytic cells, purification of the crude zinc- 
sulphate solution by the elimination of silica, iron, 
copper, cadmium and many metals in smaller quantities 
but of a highly deleterious nature, acidification, and 
electrolysis. 

The particular stage of interest in connection with 
the added recovery of copper is that of the elimination 
of the metallic impurities. After extraction and the 
removal of soluble silica and iron, the copper may be 
recovered by one of the following methods: (1) 
Where present in sufficient quantity a preliminary 
electrolysis will effect the separation of a portion of 
the copper, the remainder being separated by the use 
of zinc powder with the precipitation of cement copper, 
followed by the usual purification process for the 
removal of those small impurities which, while they 
do not seriously interfere with the purity of the 
cathode zinc, yet very seriously militate against eco- 
пописа! electrolysis. At the present time the methods 
of the purification of zinc-sulphate solutions are such 
that а very high degree of purity of the solution can 
be obtained, and this admits of electrolysis with low- 
power-consumption and the minimum volume of 
liquors per ton of zinc recovered. (2) Where insuffi- 
cient copper exists for the preliminary electro-deposition 
of copper, the liquors can be treated directly with zinc 
powder for the precipitation of the bulk of the copper. 
А number of methods are then available for working 
up the copper. 

Iu this electrolytic scheme the precious metals are 
retained in the residues from the extraction process, 
and these, after being washed free from zinc sulphate 
solution, are smelted for the production of argenti- 
ferous and auriferous lead. At the present time large 
bodies of the complex lead-zinc-copper ores are being 


investigated and are becoming available for exploita- 


tion. It is perhaps early to forecast the method of 
treatment which will prove most applicable, but the 
progress in both selective flotation and.the electrolytic 
ргосевв makes it clear that the metallurgy of the present 
time will prove itself quite equal to the task of recover- 


ing the metals from this class of complex ore. 


No.11. THE FILTRATION AND TREAT- 
MENT OF WATER FOR DOMESTIC 
PURPOSES. 


By SR ALEXANDER C. Носзтох, K.B.E., C. V. O., and 
Н. E. SriLOOE, M. Inst. C. E. 


THE attempts to supply consumers with pure, ог 
purified, water date back a great many years. Just а 
century ago Mr. James Simpson. a Past-President, 
Inst.C.E., the Engineer of the Chelsea and Lambeth 
Water Companies, constructed slow sand-filters at 
Surbiton. His method of purification came to be 
known ав“ the London system," and has been copied 
the world over. 

It was later appreciated that the storage of water in 
reservoirs had the effect of clarifving by the precipita- 
tion of suspended particles and of purifying, as the water 
after storage was found to have improved bacterio- 
logically. 16 is generally considered that a period of 
30 даув storage is very desirable, the number of 
bacteria of all kinds being thus reduced and the mi- 
crobes of water-borne disease devitalised. Chlorination, 
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first tried at Lincoln in 1906, is now extensively prac- 
tised all over Ше world, and the results as regards 


the prevention of disease have been gratifying. Тһе 
Metropolitan water-supply is perhaps the best example 
of what can be done to purify waters which in their 
origin are not free from contamination. Examples of 


nearly every known method of purification are to be 


seen at the works of the Board. The magnitude of this 


undertaking is indicated by the following table. 
METROPOLITAN WATER Волво. 

Storage-reservoirs.—49, covering  2,704.5 acres, 

holding 19,657 million gallons. 
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Service-reservoirs.—92, covering 70 acres, holding 


321-1 million gallons. 


Filter- beds (slow sand).—178, covering 175.7 acres 


(rate about 2 gallons per square foot per hour). 
Engines.—271 of a total of 47,251 h.p. 
Water Hains.—6, 970 miles in length. 


Average Daily Supply.—More than 260 million 
gallons to a population exceeding 7 millions (about 
36 gallons per head per diem). About 58 per cent. is 


derived from the Thames, 25 per cent. from the Lee, 
and 17 per cent. from deep wells. 

The only valid argument against storage is that 
algal and other growths may develop too abundantly, 
leading on rare occasions to an unpalatable taste and 
very often to filtration difficulties. The addition of 


copper sulphate in the usual proportion of 0-25 part per 


million has often been adopted successfully to prevent, 
or restrain, the development of these growths, although 
there is always some danger that in destroying certain 
growths the way may be paved for the development of 
others of a more hardy and possibly more objectionable 
nature. 

Most authorities are agreed that with a filtration 
rate not exceeding 2 gallons per square foot per hour 
the physical, chemical, and bacteriological results are 
excellent. Slow sand-filters, however, are not able to 
deal so successfully with highly-coloured peaty waters, 
and in these cases rapid filters and the use of coagulants 
are probably to be preferred. A recently constructed 
slow sand filter-bed is illustrated in Figs. 1 and 2 above. 
The unit area most suitable for operation varies from 4 
to l acre. Upon the floor of the filter-bed are laid two 
courses of bricks with slight spaces, then a depth of 
9 in. of washed gravel passing a sieve of $-in. mesh and 
retained on a sieve of }-in. mesh; then a depth of 2 ft. 
of clean sharp sand passing а screen of 4 meshes per 
linear inch (No. 19 B.S.W.G.) and retained on a screen 
of 60 meshes per linear inch (No. 37 B.S.W.G.). The 
normal depth of water is 4 ft. above the sand-bed. 

With a coagulant, the high-pressure or rapid filters 
give good results, particularly in reducing the colour of 
peaty waters. Without a coagulant they naturally 

ield inferior results to slow sand-filters, but they may 
а extremely useful as a primary process. The method 
of using high-pressure (or rapid) primary filters and 
secondary sand-filters worked at a higher rate than is 
usual is being tried on a large scale. The primary filters 
remove most of the suspended matters (including the 


ENGINEERING. _ 


SAND 


у 2 
— — 2 — 


Г 

fool 
ү е: 
1 
| 


ОТИШАО 
ВВОЗА 


Main Channel 


E 
І 
| : 


== — =. 
= ж 
п чо = - om o.» - „ во = 
ә пи «е c o 
а а 


9 9 119 %% 124 
СОСО РИ 


nmi 


MAIN 
CHANNEL. 


algal growths) from the water, enabling the secondary 
sand-filters to deal with phenomenally large volumes of 
water between successive cleanings. At Walton, the 
average quantity filtered per acre cleaned during 1927 
ons. At these works chlorination is 
1 safeguard, the average dose being 
0-261 part per million and the cost 5-77d. per million 
gallons. The bacteriological results obtained may be 
judged from the fact that, although 82-9 per cent. of 
the raw Thames river samples contained B. coli in 
1 cub. cm. of water, after the final chlorination process 
Chlori- 
nation may be practised either before or after filtration, 
and it may be combined with ammonia, or permanga- 
nate treatment, or both. Inoreased knowledge has 
led to the avoidance of objectionable tastes arising 
from such treatment, and there сап be no doubt that 
chlorination will be practised to a progressively greater 


was 445 million 
practised as a 


there were no B. coli in 100 cub. cm. of water. 


extent in the future. 


No. 12. FLOODS, WITH SPECIAL REFER- 


ENCE TO WASTE-WEIR CAPACITY. 


By W. J. E. Вим, M.A., and Н. LATwORTEH, D.Sc. 


MM. Inst. C. E. 


THE maximum intensity of flood-discharge from any 
area depends on the extent of the catchment-area, the 
maximum intensity of rainfall, during а period, bearing 
relationship to that area, and such factors as the 


inclination of the valley, the steepness of the slopes, 


the permeability of the surface, and the presence of 


lakes or obstructions which tend to retard the flow. 


It is impossible to determine the exact effect of many 
of these factors, and recourse must therefore be made 
to actual records of the maximum discharge from 


catchments of different areas. 

Fig. 1 shows the relationship between rainfall- 
intensity and the duration of fall, and is derived from 
the formula deduced by Professor A. N. Talbot, 


M.Inst.C.E., as applicable to the eastern states of 


America for maximum rainfalls during different periods, 
namely = = 420/(¢ + 30), where т is the rainfall. 
intensity in inches per hour, and ¢ the duration of the 
storm in minutes. The circles plotted on Fig. 1 
show actual observations made in the British Isles, 
between 1870 and 1926, from which it appears that 
Professor Talbot's curve fits the observations fairly 
well. This fact is important as indicating that records 
of floods in the eastern states of America may be of 
assistance in arriving at the maximum intensity of 
discharge from different catchment.areas in the 
British Isles. 

Fig. 2 shows the maximum recorded floods from 
uplands in Great Britain. The maximum values up 
to, say, 100 square miles, approach the law Q — 


750 / УМ, where Q denotes the maximum flood-intensity | 


in cusecs per square mile, M the drainage-area in 
square miles; or F — 750 У Mè, where Е denotes the 
total maximum flood-intensity, which is considerably 
higher than has been assumed by previous investigators. 
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Regarding waste-weir capacity for very large catch- 
ment-areas in which a reservoir has a water-surface of 
between say 3 and 5 per cent. of the drainage-area, 
it would appear that Mr. Thomas Hawksley’s rule of 
20 ft. of waste-weir for each square mile of catchment- 
area is ample and may even be excessive. On the 
other hand, in small catchment-areas where the ares 
of the reservoir is small in relation to the whole ares of 
the gathering-ground, the reservoir tends to fill quickly, 
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and does not materially affect the height of floods 
passing over the waste-weir. In such cases the 
Hav nsley гше does not appear to provide a sufficient 
margin of waste-weir length. Іп this case, where the 
retarding effect of storage due to the reservoir-surface 
is ignored, and if з maximum height of approximately 
2 ft. only is to pass over the waste-weir, the formuls 
l = 80/2/M appears to be suitable, where l denotes the 
length in feet of the waste-weir per square mile to be 
provided, and M the drainage-area in square miles. 
At the other extreme, namely a large drainage-area 
and a reservoir top-water area of, say, 5 per cent. of 
such area, the length given by that formula may be 
halved, though, of course, each case should be con- 
sidered on its merits. It is obvious, however, that the 
Hawksley rule gives too low в capacity for small areas, 
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if the maximum records of floods in this country have 
been accurately measured. They are by no means 
excessive in comparison with records and formulas 
applicable to the Eastern United States. | 

Failures of several reservoirs, due to insufficient 
provision for the discharge of flood-water, have actually 
occurred in this country, and the question demands 
serious consideration owing to the possible threat to 
life and property. Іп low-lying areas, such as the 
east of England, the recorded data, though scanty, 
indicate that the flood-intensities are very much less 
than those in mountainous districts. Thus the 
Thames floods have reached an intensity of about 
10 cusecs per square mile from 3,548 square miles at 
Teddington, апа the river Nen at Peterborough has 
vielded 12-0 cusecs per square mile from 620 square 
miles. In the Fens again very much lower intensities 
still appear to obtain. Few impounding-reservoirs, 
however, have been or are likely to be constructed in 
these parts of Britain, апа the question has little rela- 
tion to the main object of these notes. 


No.13. THE ADVANTAGES OF 
DIFFERENT TYPES OF SEWAGE 
TANKS. 

Ву W. Сілғғовр, Assoc.M.Inst.C.E. 


Many attempts have been made to connect the 
amount of suspended matter deposited in a sewage- 
tank with the rate of flow through the tank. By the 
rate of flow is understood the length of tank divided 
by the time taken to fill it at the average rate of inflow, 
and from this it would appear that the longer the tank 
the greater the rate of flow, and vice versa. 

The measurement of the average velocity of water 
in a model tank under carefully controlled continuous 
flow conditions is possible when the water is turbulent, 
but is unreliable when the conditions are favourable 
to sedimentation. The liquid entering a tank possesses 
а definite quantity of energy which must be dissipated 
before a state of rest can be reached. The question 
then arises whether the rate of dissipation can be 
controlled, whether a brake can be applied, and, if so, 
in what form. After much experiment it was found 
sufficient that the inflowing liquid should meet some 
of the preceding liquid in a counter-flow movement 
in a confined space in the tank. The skin-friction of 
boundary surfaces would appear to be negligible at 
the rates of flow which obtain in sewage-tanks. 

Observations made with tap water in model tanks 
show that :—(а) The form and position of the inlet 
have marked effect in determining the movements of 
the liquid; (5) turbulence increases as the kinetic 
energy increases, where provision is not made for absorb- 
ing the kinetic energy of the inflowing liquid; (c) baffle 
walls and deep scum-boards produce dead water, 
and to that extent limit the working-capacity of the 
tank; (d) dead water сап be produced іп any type 
of tank; (e) a conical or bell-shaped orifice to the 
арра has no effect on Ше direction of the inflowing 

quid. 

Types of Sewage-Tanks.—Since the publication of 
the Fifth Report of the Royal Commission on Sewage 
Disposal, the aeration-tank, in which suspension and 
not settlement is the object, has come intouse. In the 
sedimentation-tank, the kinetic energv of the inflow- 
ing liquid is dissipated to some extent, and in the aera- 
tion tank, not only is energy dissipated. but energy from 
an external source is added. The detritus- or grit-tank, 
in which the nominal period of detention is very brief, 
18, ав usually constructed, least effective when settlement 
1з most needed, and much of the heavier matter 18 
carried forward, to the larger settlement-tanks. Тһе 
removal of the grit or detritus is a matter for careful 
consideration. А deep pocket is not necessary on 
small schemes where only manual labour is employed. 
By suitable control of the energy the detritus can be 
deposited in shallow channels, from which it can be 
removed without difficulty. Тһе hopper type is useful, 
not so much as a trap for the heavier solids, but in 
order to concentrate it for the purpose of removal of 
mechanical means. 'The capacity of the detritus- 
tank for normal dry-weather flow need not exceed 115 
of the daily flow, but additional tanks with a capacity 
of about one-third of the above, say x}, of the dry- 
weather flow, should be provided to come into use 
automatical at three times the dry-weather flow. 

his gives an opportunity for controlling to а limited 
extent the energy of the storm-water flow. It is 
desirable to have the outlet to the detritus-tank at a 
lower level than the outfall sewer rather than attempt 
ir fall by keeping the outlet at or above the sewer 

el. 

Setllement-Tanks.—The essential conditions for conti- 
nuous-flow settlement are as near an approach to 
quiescence as possible and, particularly, elimination 
of the internal circulatory motion of the liquid. The 
hopper shape of tank when properly safeguarded from 


the energy of inflow is very useful for humus and light 
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sludge, which can be drawn off under a small hydraulic 
head. It would appear from the experiments on model 
tanks that the effect of uncontrolled energy results 
in greater disturbance in this type of tank than in the 
shallow rectangular type. Apart from the question 
of cost, it does not seem desirable to go much beyond 
a depth of 30 ft. for the light flocculent sludges. The 
difference in density between the liquid and the sludge 
is so small that a slight amount of septic action brings 
up the sludge and results in stratification. This unde- 
sirable phenomenon in hopper tanks is favoured 
by an unguarded central pipe inlet and a slow uniform 
rate of inflow. The inflowing liquid on reaching 
the bottom of the tank, or, if sludge is present, the 
surface of the sludge, spreads іп а thin film and returns 
upward along the sides of the tank. The bulk of the 
water in the tank is dead," and it is in this dead 
water that sludge forms into layers. 

In the rectangular horizontal-flow tank, at low rates 
of flow, the turbulence due to the inflowing liquid is 
confined mainly to the inlet half of the tank. With 
increase in turbulence а point is soon reached at which 
only the heavier solids are retained. The unguarded 
submerged inlet and submerged outlet are undesirable, 
as they provide conditions favourable to short-circuiting. 
With a properly guarded inlet there is no necessity for 
the long rectangular shape. In addition to the lower 
cost of construction, the advantages of the shallow 
tank include the possibility of larger units, the small loss 
of level for periodical cleaning and the production of 
a denser sludge than with deeper tanks. 

Septic Tanks.—The usual type of rectangular septic 
tank has far too much dead water, is easily disturbed 
by variation in flow, and yields more suspended matter 
in the effluent than need be. For effective septic action, 
the fresh liquid should mix with the older liquid, and 
this may be brought about through the energy of the 
inflowing liquid. Settlement and dissipation of the 
excess energy should be effected in another tank. The 
floor may be suitably sloped to bring the heavier 
solids together for removal without emptying the 
tank. 

Stormwater Tanks.—The necessity for frequent 
emptying almost limits the construction to the shallow 
rectangular type. The liquid arrives in a turbulent 
state, often with a large quantity of solids in suspension, 
the bulk of which, by a simple counterflow arrangement 
can be deposited within a few feet of the inlet. The 
design of the tank should provide :—(а) Means for 
dissipating the energy of the inflowing liquid; (6) 
convenient means for the removal of solid matter; 
(c) rapid decantation of the supernatant liquid; 
(4) sufficient width of weir. 


No. 14. SEWERAGE, WITH SPECIAL 
RELATION TO RUN-OFF. 


By J. В. Г. MEEK, M. Inst. C. E. 


WHEN the original main drainage system of Man- 
chester became inadequate and a larger scheme of 
intercepting-sewers was proposed, the method of 
calculating the percentage of rainfall reaching the 
sewers adopted was that recommended in a paper* by 
Mr. D. E. Lloyd-Davies, M.Inst.C.E. Records of 
rainfall, as registered by an automatic gauge, were in 
existence from 1899 and are still being taken to-day. 
From these records, & working-curve was plotted 
showing the quantity of rain falling in relation to the 
duration of the storm (Fig. 1). То determine the 
rain-water actually reaching the sewers, three areas 
were selected, covered with different classes of property 
and housing different densities of population. The 
impermeable areas, such as streets, roofs, yards, and 
garden paths, were then measured and their relation 
to the whole area was computed. For these three areas 
а curve was plotted which was used to determine 
the percentage of rainfall reaching the sewers (Fig. 2). 

The three areas selected gave the following results :— 


Impermeable area 


— Houses per Persons per expressed as a 
Acre. Acre. Percentage of 
the Whole. 
Class A 5:45 31 42 
Class В 14:95 75 75 
Class С 21:18 109 9u 


The rainfall curve (Fig. 1) is plotted from recorded 
facts, but as the curve of rainfall reaching the sewers 
(Fig. 2) is merely plotted from the extent of imper- 
meable surface in each area, it has been thought desir- 
able to ascertain whether the percentage of imper- 


meable area did give a true guide to the proportion of 


rainfall actually reaching the sewers. Accordingly, 


* Minutes of Proceedings Inst. C.E., vol. сіхіу, p. 41 
(1906). 
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were selected for experiment. 
in each area were traced, in order to be certain that 
only the drainage from the selected area was entering 
the sewers. А weir was built at the outlet of the 
area, and a self-recording gauge was fixed from which 
the quantity of storm-water was calculated. The dry 
weather flow was also obtained and deducted from the 
total flow. The rainfall was gauged by means of an 
automatic recorder, and the quantity falling was 
compared directly with the run-off. 
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several areas differing in character and population 


All inlets to the sewers 


Five areas have been selected for experiment, but 


so far only the results of four areas are available. 


(1) The Victoria Road drainage-area is in a fairly 


populous suburb (Table I) From observations 
TABLE I.— Victoria Road Drainage Area. 
Total area ... гез ии ... 28-9 acres. 
Area of St. Joseph's Girls' Industrial 
School! ЕА D 2. 9:8 „ 
Area occupied by houses ... 25.1 г 
Number of ћоџвев ... 521 
Houses per acre  ... M 20:75 
Роршайоп рег асге vds ... 97.5 
Population at 4:7 per house 2,448 
Approximate number of in- 
mates of St. Joseph's School 200 
Total population... 2,648 
Impermeability on 25-1 acres 88 рег cent. 
á 3:8 „ ee 56 „ 
Average impermeability 84 „, 
Average population per acre 91:6 „, 
Rainfall— 
lin. on 28:8 асгев = 105,000 
cub. ft. У 
Dry-weather Flow— | 
Private houses (24 gallons per 
head per diem) — 58,762 gallons 
per diem, ог ... ats .. 6-52 cub. ft. 
per min. 
St. Joseph’s School 0:41 " 
Total 6-93 " 


extending over 12 months the measured percentage 
of rainfall reaching the sewer was found to be 78.6, 
and if the curve of Fig. 3 is produced from this point 


it reaches the calculated percentage of 84, which 
confirms the impermeability curve adopted. 

(2) The School Lane area is а less populous suburban 
area (Table II) The percentage of rainfall reaching 


TABLE II.—School Lane Drainage Area. 


Total area day 591 acres 
Number of houses ... 736 
Houses per acre... TE 12.42 
Роршайоп рег асге... ке 58-40 
Population at 4:7 per house 3,459 
Impermeability - 63 per cent 
Rainfall— 
lin. on 59} acres = 215,077 cub. ft. 
Dry-weather Flow— 
Average dry-weather flow (24 gal- 
lons фи head per diem) = 
83,016 gallons per diem, or 9-21 cub. ft. 
per min. 


the sewer was 61, ав against 63 per cent. given by the 

impermeable area curve (Fig. 4). | 
(3) The Vale Street area is а Corporation housing | 

estate (Table III). Тһе rainfall reaching the sewers 


TABLE III.— Vale Street Drainage Area. 


Total area ка pt 32-85 acres. 
Number of houses ... те. ... 813 
Ноџвев рег асге 9-5 
Population per acre... гая 44-65 
Population at 4:7 per house 1,471 
Impermeability 54% 54 рег сөпі. 
Rainfall— 
1 in. on 32-85 асгев= 119,250 
cub. ft. 
Dry-weather Flow— 
Average dry-weather flow (24 
gallons per head per diem) 
= 35,304 gallons per diem, ог 3-9 cub. ft. 
per min. 


was 53 per cent. of the total rainfall, which agrees 
with the percentage originally adopted (Fig. 5). 
(4) The Hulme area (Table IV) consists almost 


TABLE ЈУ. —Нште Drainage Area. 


Total area T 167 асгев 
Number of houses ... 5,388 
Houses per acre 32-2 
Population per acre... 151:34 


Population at 4-7 persons per house 25,324 


Impermeability 95.5 рег cent. 
Rainfall— 
1 in. on 167 acres=606,210 


cub. ft. 
Dry-weather Flow— 

Average dry-weather flow (24 
gallons per head per diem) 
= 607,776 gallons рег diem, ог 67.5 cub. ft. 

per min. 


entirely of working-class and industrial property, 
and based upon the population of 161 per acre the 
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ипрегтевр у would be 100 per cent. In practice, 
however, it is impossible to reach this percentage, and 
in this ares the maximum percentage reaching the 
sewer was 95-5, which may be accounted for by the 
fact that though the average density is so high, there 
are still some portions of the area not completely 
built over (Fig. 6). Although the experiments are in- 
complete, the results во far obtained would indicate that 
the measure of impermeability of an area is a sufficiently 
accurate guide to the percentage of rainfall reaching 
the sewers from that area. 

As many large towns are eventually drained on the 
combined system, although the initial drainage may 
not һауе been on that system, the question of the 
percentage of rainfall reaching the sewers is of para- 
mount importance, this figure determining the size of 
the sewers, and therefore the expenditure necessary 
to drain the area. If rainfall has to be removed from 
an area, it appears only reasonable that the method 
of removal should bear some relation to the way in 
which the rainfall is distributed over the area in ques- 
tion and to the manner of run-off in that area. The 
method by which allowance is made for a certain 
quantity of rainfall to reach the sewers evenly through- 
out the 24 hours bears no relation to known facts, 
and can therefore be only an intelligent conjecture. 
When it is considered that the rainfall reaching the 
sewers is often 40 times, and in extreme cases 70 times, 
the dry-weather flow, it will surely be conceded that 
the scientific method of computation based оп the 
intensity of rainfall should be universally adopted, 
in place of the method already referred to. It would 
be of immense assistance if in all towns with а popula- 
tion exceeding 10,000 persons the records were kept 
of at least one automatic rain-gauge. Тһе expense 
would be very small compared with the advantage of 

sing data enabling an area to be scientifically 
drained when the necessity arose. 


East AFRICAN MINERALS.—His Majesty's Eastern 
African Dependencies’ Trade and Information Office, 
39, Cockspur-street, London, S. W. I, informs us that 
а prospecting license for one year has been granted to 
Мезвгв. Tanganyika Concessions, Limited. This will cover 
an area of 11,880 square miles in the Karamoja District 
of the Eastern Province. 
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ENGINEERING PERIODICAL LITERA 
TURE INDEX. | 


THE reference volume, entitled The Engineering 
Index, published each year by the American Society 
of Mechanical Engineers, is now well known in engineer- 
ing circles in this country. It constitutes an index to 
articles relating to every branch of the engineering 
profession contained in the scientific and technical 
periodicals of all countries. It is interesting to recall, 
in passing, that the Index was commenced in 1884 by 
the Association of Engineering Societies, and was 
acquired by the present publishers in 1918. The volume 
for 1927 has just been issued at the price of 7 dols. 
50 cents. to members of the Society, and 8 dols. 50 cents. 
to non-members. It comprises some 900 pages, t.e., 
about 100 pages more than were contained in the 1926 
issue. Like its predecessors, the book is well and clearly 
printed and strongly bound in cloth, а fact of some impor- 
tance іп a work of reference. Ав was previously the 
case, photostat copies of any of the articles listed in 
the Index are available, and translations of foreign 
material are also undertaken by the compilers of the 
work. 
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In order further to diffuse engineering knowledge, 
the Society has, this year, extended. fte 5. 
index activities by the institution of a weekly card- 
index service. This new departure implies that, 
instead of waiting until such time as the annual volume 
is published, information regarding articles contained 
in approximately 1,700 technical publications will 
be sent to subscribers by post each week. Тһе cards 
upon which the items of information are printed are 
light green in colour and measure 125 mm. by 75 mm. 
The subjects dealt with are divided into 13 main classi- 
fications, each of which bears a number, namely, aero- 
nautics; building ; industrial chemistry and chemical 
engineering ; civil engineering ; electrical engineering ; 
petroleum, oils and natural gas; heat power ; industrial 
management ; mechanical engineering; mining and 
metallurgy ; naval architecture and marine engineering ; 
railways ; and transportation. 

Each main classification is again sub-divided into a 
number of sub-headings, each of which is identified 
by means of a letter. The prices established for the 
new card-index service have been carefully estimated 
on а basis of averages and are stated to yield no profits 
to the Society. The Class A service, which is priced 
at 2,000 dols. per annum, is intended for public libraries, 
technical schools and colleges, and libraries in the 
research departments of the major industries; it 
includes all index cards issued on all subjects. In those 
cases іп which Class A service is too comprehensive, 
Class B service is available. Under this service are 
included all the cards covering any of the main classifi- 
cations. For one main classification only, the price is 
300 dols. per annum, for two it is 585 dols. and for three 
it is 855 dols. Should more than eight main classifi- 
cations be required, the publishers recommend Class А 
service as being the more economical. А third alter- 
native, designated Class C service, is also available. 
Under this scheme one or more sub-divisions may be 
selected from any main classification, and the ann 
price per sub-division has been fixed at 50 dols. Sub- 
scribers of 1,000 dols. and above receive gratis the 
annual edition of the Index in book form. It need 
hardly be emphasised that the chief merit of this new 
activity of the American Society of Mechanical Engineers 
lies in the fact that it will enable its subscribers to keep 
in the closest possible touch with progress in the 
branch of engineering in which they may be interested. 
Further information regarding the scheme may be 
obtained from the Director of The Engineering Index. 
The ‘American Society of Mechanical Engineers, 29. 
West Thirty-Ninth-street, New York, U.S.A. 
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RADIANT HEATING IN BUILDINGS. 


Тнк practice of artificial heating is singularly 
lacking in satisfactory experimenta] data. Whether 
the space to be heated is a room or a furnace, the 
movement of the air within it has a fundamental 
effect on the distribution of heat, and it is difficult 
to frame experiments from which conclusions 
can be drawn in general terms. Іп recent years 
some attention has been given to the possible use 
of low-temperature radiation in the form of panel 
heating, апа the Industrial Fatigue Research 
Board, who have already published some observa- 
tions on the ventilation and heating in certain 
factories, have published a report by Dr. H. M. 
Vernon and Mr. M. D. Vernon, assisted by Miss 
Isabel Lorrain-Smith, on the effect of the heating 
in other buildings by low-temperature radiation. * 

The primary object of the investigation was to 
ascertain the practical merits of panel heating as 
compared with other methods, and, in the absence 
of data permitting the results of the various instal- 
lations to be compared with each other, the interest 
of the report lies in its exhibiting what has been done 
in practice, without giving any guidance as to what 
results might be expected from other installations. 
The authors conclude from their observations that 
panel heating, or ite equivalent, is likely to replace to 
a considerable extent systems of convection heating, 
such as hot-water radiators and plenum air instal- 
lations, subject to the use of hot-water radiators 
placed below large windows for the purpose of 
checking down draughts, as indeed is usual in 
existing practice. The chief merit they find in 
the panel system is that it gives a remarkable 
uniformity of air temperature, which, in some instal- 
lations, did not vary more than 1 deg. F. to 2 дер. Е. 
in any part of the room, а result which is difficult 
to get with hot-water radiators or plenum systems, 
and in practice is very often greatly exceeded. 
They found that in radiation systems, the walls, 
ceiling and floor are perhaps 3 deg. F. warmer than 
the air, while with hot-water radiators they are 
about 3 deg. F. colder than the air. These figures 
would rather appear to be averages than the 
limiting results of individual installations. The 
authors, however, were unable to find evidence 
in support of the claim that radiant heat derived 
from low-temperature panels is either more comfort- 
able or more healthy than convected heat, and they 
point out that the much greater intensity of heat 
radiated from open fires, gas fires, or electric heaters 
prevents any inference from being drawn from the 
possibly more pleasant and healthy results of such 
systems as compared with those to be expected 
from the radiation from low-temperature panels. 

It is not quite clear why the investigation is 
described as physiological, for apparently the only 
observations made upon human subjects were 
purely psychological. They amounted, in fact, 
to setting each observer to record the feelings of 
warmth and of air movement induced under mea- 
sured conditions of temperature and atmosphere, 
expressing them in terms of scales which extended 
through five gradations from much too warm," 
ог“ very stagnant ” to much too cold ” ог“ very 
fresh.” Precautions were taken to leave the obser- 
vers and the instruments exposed to these conditions 
for @ sufficient time for the instruments to reach 
equilibrium with the air temperature, and the 
observer to become sufficiently familiar with it, 
and the necessarily subjective character of the 
estimations were to some extent corrected by 
averaging the readings on these subjective scales 
made by a number of observers. An interesting 
result, obtained by comparing a variety of such 
observations, was that the comfortable temperature 
of the air in panel-heated rooms was 0-7 deg. F. 
cooler than that of the air in convection-heated 
rooms, a difference which, in the circumstances, is 
clearly within the limits of experimental error. With 
5 and coal fires, on the other hand, the com- 
i du temperature is from 5 deg. F. to 

в. Е. lower than in convection-heated rooms. 

It seems unfortunate that, as yet, these important 
problems do not appear to have been attacked from 
the engineering point of view. The effect of any 
асоси 


* Industrial Кан 
‘ gue Research Board : Rep 
Н.М. Stationery Office. 2s. net. SpOrT Norai 


n 


Bystem of artificial heating on & person or other 
object in а room is always the resultant of the gain 
or loss of heat to other surfaces by radiation, and the 
gain or loss by convection, with sometimes a loss by 
evaporation. Тһе convection effect depends largely 
on the extent of ventilation, and a more satisfactory 
basis for designing systems of heating and ventila- 
tion seems likely to be obtainable if the radiation 
effect could be measured under conditions in which 
the convection effects were kept constant. It 
would then be possible to obtain some notion of 
the effect on the results obtained by varying the 
proportions and temperatures of low-temperature 
panels, and to obtain some fundamental figures 
permitting more systematic designs to be made 
than can be obtained without them. 


HYDRO-ELECTRIC DEVELOPMENTS 
IN LANARKSHIRE. 
(Concluded from page 169.) 

As regards the plant which is installed in the 
two stations recently built by the Lanarkshire 
Hydro-Electric Power Company near Lanark, the 
English Electric Company’s engineers acted as 
hydraulic advisers, designers and manufacturers 
of the whole of the hydro-electric equipment. An 
illustration of the interior of the station at 
Bonningon is shown in Fig. 22, page 792, while a 
part plan of this station is given in Fig. 34, page 794. 
At Stonebyres, the arrangement is practically iden- 
tical, except that the position of the switchhouse 
relative to the turbine room is not quite the same. 
The interior of this station is illustrated in Fig. 23. 
Both stations are 38 ft. wide and 136 ft. long, and 
are equipped with two vertical-shaft units of the 
one-floor type, this design having been decided upon 
after consideration of the seasonal water flow, the 
variation in the demand, and the arrangement and 
method of connection of the pipe lines to the sets. 
As these stations will work as basic-load stations, 
there was little to be gained by increasing the 
number of sets; the two-set arrangement, in fact, 
gives а higher efficiency at all gate openings. In 
case of water shortage and during overhauls, energy 
will always be available from the steam sets of the 
Clyde Valley Electrical Power Company, so that no 
spare plant is necessary. 

Vertical shafts were adopted in order to save floor 
space and width, and the efficiency of the turbine is 
increased owing to the higher regain of energy in 
the draught tube, which is made possible by the 
absence of & suction bend immediately after the 
runner. А parabolic exit chamber can also be em- 
ployed and the draught tube efficiency raised. The 
one-floor design, it is claimed, does away with the 
usual drawback of the vertical-shaft arrangement, 
viz., the necessity for two floors, one for the turbine 
and one for the alternator, with consequent in- 
accessibility of the former. 

The sets are designed to work under the following 
conditions :— 


Bonnington. Stonebyres. 
Gross head. 189 ft. 97-5 ft. 
Net head. 1746. 91 ft. 
Output per tur- 
bine ... 7,000 b.h.p. 4,000 b.h.p. 


Output per 4,920 kw. at 0-8 2,840 kw. at 0-8 

generator power factor power factor 

Speed... 375 r.p.m. 375 г.р.т. 

Frequency 25 cycles 25 cycles. 

Voltage 11,300 volts 11,000 volts. 

Тће Bonnington turbines are, therefore, the most 
powerful water turbines of their type in Great 
Britain. Тһе generator of the sets as shown іп 
Figs. 25 to 29, on Plate LX XIX, is carried on a rein- 
forced pedestal built round a heavily ribbed cast-iron 
tapering stand. Тһе upper flange of this stand is 
used as the generator bedplate, while the lower flange 
is bolted to the turbine speed ring, which transmits 
the weight to the foundations. Three openings 
are provided in the pedestal, so that every part of 
the turbine is easily accessible. Air for cooling the 
generators is drawn in through these openings 
and discharged at the top of the generator. 

_ The whole of the regulating gear of each turbine, 
t.e., the oil pressure governor and pumping set, with 
the addition of a relief valve at Bonnington only, 
is located on the downstream side of the power 
house. Тһе governor is close to the concrete 
pedestal and is connected to the turbine through 


one of the openings mentioned above The sets 
have two bearings only, one а thrust and journal 
bearing for the generator, and one a guide bearing 
for the turbine, since the one-floor building allows 
the distance between turbine and generator to 
be reduced to & minimum. A separate alternator 
bedplate has been done away with, and а consider- 
able saving thus effected. Тһе time necessary for 
dismantling and overhaul has been reduced by 
making the generator stator of sufficient bore to 
allow the turbine runner and the complete main 
cover to be passed through it, after the rotor has 
been removed. This also permits the main cover 
to be madein one piece. The turbine and generator 
bearings are lubricated by à common oil pump апа 
lubricating system. 

Thesingle-runner reaction turbines, shown in Figs. 
25 to 29, on Plate LX XIX, are arranged in plate- 
steel spiral casings, and are very similar in the 
two power stations, as far as design is concerned, 
though the casings have an entrance diameter of 
4 ft. 10 in. at Bonnington, and 6 ft. 6 in. at Stone- 
byres. These casings are of welded-steel plates, 
this method of construction having been chosen in 
preference to riveting because it. gives & smooth 
inside surface, though the joints are, it is claimed, 
just as reliable and are very easily made water-tight. 

The spirals are of logarithmic shape, and, where 
necessary, the plates are stiffened externally against 
the water pressure by angle irons, which are welded 
to the casing. The casing plates are bolted to а 
cast-iron speed ring, consisting of a curved upper and 
lower guide plate joined together by ten streamlined 
webs. Тһе speed ring is extended right down into 
the draught tube, and is securely anchored in the 
concrete. 

The gate apparatus consists of twenty fish-shaped 
guide vanes of cast steel, Fig. 30, Plate LX XIX, 
cast іп one piece with their stems. These vanes 
rotate in bronze bushes and are lubricated from the 
outside by separate lubricators. Large collars are 
provided at the junction of the vane body with the 
stems, во as to protect the latter against wear and 
prolong the life of the vanes. Тһе vanes are carried 
from above by their levers, which slide on lubricated 
surfaces well out of the water. The arrangement of 
the levers and links connecting the guide vanes to 
the regulating ring is of the so-called off-set ” pat- 
tern, the idea being to reduce the forces required 
from the governor by making the servo-motor 
stroke nearly proportional to the quantity of water 
shut off or admitted by the vanes. In this way, 
the regulation is improved. Тһе connecting links 
have been designed so that, in the event of an 
obstruction preventing one of the vanes from follow- 
ing the movement of the regulating ring, they will 
break well before the elastic limit of any other part 
of the gate apparatus is reached. "The connecting 
link pins are made eccentric. This allows the 
length of the link to be varied slightly by turning 
the pin and then locking it. It is thus possible to 
adjust the relative positions of the guide vanes, so 
as to increase the tightness of the gate apparatus 
when closed. Both parts of the gate apparatus are 
of steel, the top consisting of а forged-steel lining 
ring fixed to the main turbine cover, and the bottom 
of a cast-steel guide ring bolted to the speed ring. 

The runner, а view of one of which is given in 
Fig. 33, page 794, has steel-plate vanes 2 in. thick, 
which are cast into a crown and rim of cast steel. 
Those used on the machines at Stonebyres weigh 
2 tons 2 cwt., and have & maximum diameter of 
5 ft. 7 in., those at Bonnington being slightly 
smaller. The design employed is based on experi- 
mental data which were obtained with specially 
made model runners. Тһе steel plates for the 
vanes were accurately shaped between dies. They 
are very smooth and their edges are stream-lined. 
Balancing holes are provided in the runner crown, 
80 as to reduce the hydraulic thrust by getting rid 
of the leakage water. The crown and rim are 
protected by shrunk-on cast-steel rings, and a guide 
cover is fixed to the underside of the runner to 
lead the water smoothly to the draught tube. Тһе 
runner is bolted to а solid forged flange at the end 
of the turbine shaft. The whole of the torque is 
transmitted to the shaft by а laid-in transverse 

key, the fixing studs working solely under tensile 
Stress. А spigot is provided for centring. 
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such that a considerable braking force is exerted. 
This brings the set to rest in 3 min. 

Тһе main stop valves at Bonnington are of the 
cylindrical balanced type, patented by The English 
Electric Company, and are operated by the pipe-line 
water pressure. Their control gear, which consists 
of a distributing valve with return motion gear, 
can be operated either by hand or electrically 
from the power station switchboard. Тһе valves 
have no by-pass, since the return-motion gear 
allows them to be opened any desired amount. One, 
of these valves is illustrated in Fig. 24, on this page, 
and is shown in section in Fig. 31, Plate LXXIX. 
A view of one of the vent towers for relieving the 
pressure is given in Fig. 32, on page 794. 

Speed regulation at both stations is effected by 
oil-pressure governors of the English-Electric stan- 
dard type, the actuators with which they are fitted 
having servo-motors to supply the required energy. 
As already mentioned, the actuator is gear-driven 
from the turbine shaft, an elastic member being fitted 
to prevent vibration. The actuator pendulum is 
sensitive and the compensation of its action is not 
proportional to the stroke of the compensating 
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delivery side of the pump to the exhaust when the 
correct pressure has been reached in the pressure 
receiver. The pump then runs unloaded. When 
the pressure drops below а certain value, this valve 
again connects the pump with the receiver. The two 
pressure receivers in each power station are inter- 
connected. Thus, should one of the pumping sets 
be out of commission, pressure oil for both receivers 
can be drawn from the remaining set. At Bonning- 
ton, the governor not only controls the regulating 
ring of the turbine, but is connected to the control 
gear of a relief valve which, when the gate apparatus 
closes quickly, opens and by-passes directly to the 
tailrace the amount of water rejected by the turbine. 
Relatively small rises in speed and pressure therefore 
occur when the load is thrown 08. 

The relief valves are also of the cylindrical 
balanced type, their design being similar to that 
of the main valves. 'The usual bends have been 
eliminated, and the valves are arranged as direct 
prolongations of the pipe lines. This makes for а 
very simple arrangement of the connecting piping, 
and especially of the discherge to the tailrace. 
Another advantage claimed for the type of relief 


mechanism, but is increased round the neutral| valve adopted is that they discharge the water in 
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position, thus making for quick and steadv regu- 
lating action. Тһе actuator is во designed that the 
same speed can be maintained at all openings, but as 
а certain amount of speed variation is required to 
distribute the load between sets when they are 
running in parallel, the permanent speed variation 
can be adjusted between 0 and 4 per cent. To 
allow the sets to be paralleled, the normal speed 
can be varied within + 5 per cent., either by hand 
or by remote control from the switchboard. Should 
the main pendulum be thrown out of action, an 
emergency pendulum will close the turbine after the 
speed rises or falls by more than 30 per cent. of 
the normal. This protection, therefore, shuts the 
turbine down in case of runaway or in case of failure 
of the governor drive. Тһе servo-motor is of the 
double-piston type and is provided with hand-gear, 
which can be clutched in or out at any point of the 
stroke, and with a stroke limiter, by means of which 
the turbine output can belimited to any value. The 
power for regulating purposes is transmitted directly 
by a cast-steel rocking lever and two connecting rods 
to the turbine regulating ring. 

The pressure oil for the governor is taken from 
an air-pressure receiver, which is supplied with both 
oil and air by an electrically-driven two-stage rotary 
gear pump. In order to maintain an adequate air 
cushion in the receiver, the pipe feeding the pump 
with air is located just above the correct oil level | 
in the sump. When there is too much oil in the 
receiver, this pipe is uncovered and air is pumped. 
When, on the other hand, there is too little oil in 
the receiver, and therefore too much oil in the sump, 
the pipe is sealed and only oil can be pumped. In 
order to minimise the wear of the pump, a relief and 
by-pass valve is provided. This connects the 
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the form of a hollow cone, thereby making it rapidly 
lose its energy by air friction and causing it to 
reach the tailrace as а spray. This renders any 
special protection of the tailrace unnecessary. 
Owing to the considerable variations in the 
quantity of water available in the Clyde, and the 
absence of storage arrangements, an interesting 
system for utilising all the water and effectively 
guarding against the intake running dry has been 
adopted. The apparatus for this purpose was sup- 
plied by Messrs. George Kent, Limited, of Luton, and 
is shown diagrammatically in Fig. 35, on page 794. 
It consists of a transmitter A at the intake, 8 
synchronising rheostat panel B, mounted on the 
machine switchboard, a ratiometer relay C, which 
controls the speed setting motor of the turbine 
governor, and a rheostat D, which is mounted on 
the turbine governor, and has a moving contact 
which is actuated from the speed-index pointer. 


The transmitter consists of a variable resistance, 
the value of which changes in accordance with the 
variation in the water level. A copper float, which 
rests on the surface of the water, operates a wheel 
mounted on a spindle through a flexible cord. The 
moving contact arm is geared to this spindle, and 
also serves as a direct water-level indicator in con- 
junction with a scale. The transmitting apparatus 
is connected to the synchronising resistance which 
is an ordinary rheostat. Under normal running 
conditions, this is in its middle position. "There 
are two other resistances, one on the turbine 
governor, and the other а fixed balancing resistance 
E. These are connected in series with the other 
two resistances and with a 100-volt direct-current 
supply from the station battery. Тһе contact arm, 
which is fixed to the governor-speed index, divides 


— — — — , ____ чу 2, ____ 254 


793 


the total resistance into two parts. Тһе ratiometer 
relay is connected асговз these two portions of the 
total resistance, the common terminal being in turn 
connected to the moving contact on the speed index. 
This gives à Wheatstone-bridge network, the opera- 
tion of which is unaffected by voltage variations. 

The values of the various resistances are 80 
proportioned that when the water level is midway 
between the operating limits and the synchronising 
rheostat is in its normal running position, the 
relay will cause the speed-adjustment motor to set 
the speed index in its mid-position ; under these 
conditions the network is balanced. Тһе speed 
variation device on the turbine governor is capable 
of varying the no-losd running speed of the turbine 
within + 5 per cent. of synchronous speed, and 
when the water available allows of increased output, 
the speed-variation device is moved towards an 
increase in speed. Тһе alternator being connected 
to the system with а constant frequency of 25 
cycles per second, increases in speed cannot occur, 
80 that the load increases instead. Assuming now 
that the water level rises and more water becomes 
available, the transmitting resistance will be altered 
and, the balance being disturbed, the relay will 
start the motor which varies the turbine speed and 
the speed setting will be altered until balance is 
again obtained. Increasing the speed setting will, 
of course, automatically increase the load on the 
generator and decreasing the setting, corresponding 
to reduced water level, will reduce the electrical 
load. 

The synchronising rheostat acts as a hand-operated 
transmitter, and is only used to adjust the speed of 
the turbine for synchronising purposes. It is after- 
wards returned to its normal position, so that the 
load of the generator automatically follows in accord- 
ance with the amount of water available. Both 
sets of control gear for the two turbines at Stone- 
byres are actually operated from one transmitter. 
The moving contact arm of the transmitter is con- 
nected direct to one pole of the supply and acts 
as а common feeder to both circuits. Ап additional 
transmitter F is provided, which is independently 
actuated from а separate float. This operates ап 
electrical level recorder, of the recording ratio- 
meter type in the station, and provides an inde- 
pendent record of the water level, во as to enable 
the operation of the automatic gear to be checked. 
The double-pole throw-over switches shown at H 
in Fig. 35, are for changing over from automatic 
to push-button control. 

As already mentioned, the alternators at both 
stations run at the same speed, the output per 
set at Bonnington being 6,150 kv.-a., and at 
Stonebyres 3,550 kv.-a. Asthe diameter is the same 
in both cases, the main features are common to all 
four machines. In view of the probability that 
frequency standardisation would be introduced, the 
machines, though originally arranged to generate 
at 25 cycles, were designed so that the change-over 
to 50 cycles could be made without trouble. For this 
reason the number and size of the stator slots were 
chosen to facilitate re-winding with coils of shorter 
pitch, and the rotor was designed so that it can be 
re-built with twice the present number of poles. 

Тһе bearing, which carries an unbalanced axial 
thrust of about 120,000 Ib., is of the Michell type, and 
is mounted on an upper bracket spanning the frame. 
It is surrounded by an oil bath, and is water-cooled. 
The exciter frame is supported from the top bearing 
bracket and the exciter armature is mounted on the 
alternator shaft. The rotor body is a steel casting 
shrunk on to the shaft, and has dovetailed grooves 
for carrying the laminated-steel poles. The poles are 
bolted between heavy manganese-bronze end plates 
which reduce stray losses and provide the extra 
inertia required to give good governing. At Stone- 
byres this arrangement also permits of the omission 
of turbine relief valves. All the revolving parts 
have been designed to withstand a runaway speed 
90 per cent. in excess of the normal speed. The 
machines are self-ventilating, by fans placed at both 
ends of the rotor shaft. 

The machines generate three-phase current at 
11,000 volts and, at Stonebyres. are connected 
direct to the line, the insulation of the phase end 
coils being strengthened by the omission of one 
turn. This device seems to have proved effective, 
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since the line has already been twice struck by 
lightning without the machine being damaged. 

The 11,000 volt oil switches have а rupturing 
capacity of 250,000 Ку.-а., and are each enclosed in 
a moulded-stone cell with iron doors. The ’bus-bars 
are in duplicate, with change-over selector switches 
for each generator and feeder. The route of the lines 
leaving the power station is shown in Fig. 1, page 767 
ante. Тһе northernmost of these connects Bonnington 
with the Clyde Valley Electric Power Company net- 
work at Overton. It consiste of six 0.15 8q. in. 
conductors arranged to give a 0-3 ва. in. split 
conductor line. The voltage drop is compensated by a 
470 kv.- a. booster at Bonnington, which is designed 
to give a boost of 815 volts. This booster has its 
windings split, so that it may form part of the 
split conductor protective scheme. A similar line 
connects Stonebyres with the Motherwell Station 
of the Clyde Valley Power Company. This is 
equipped with two 394 kv. -a. boosters to give a 
boost of 1,370 volts. A third transmission line, 
consisting of six 0-2 sq. in. conductors, also connects 
Stonebyres and Motherwell. This line is arranged 
as а split-conductor feeder, with boosters of 580 kv. a. 
capacity to give a boost of 1,500 volts. Two inter- 
connectors, each of 0-2 sq. in. section, connect 
Bonnington and Stonebyres. Іп order to com- 
pensate for the slight drop between the station, 
the former will operate at 11,300 volts and the 
latter at 11,000 volta. 

Each of the boosting transformers consists of 
three single-phase oil-immersed units, which are con- 
trolled by Brookhirst drum-type switchgear. Each 
set of three single-phase units is coupled by means 
of а shaft to а motor-operating pillar, which is 
controlled from the switchboard by means of push 
buttons, which are connected to contacts in the 
motor-operating pillar. 

In addition to the firms mentioned, our thanks 
are due to Mr. D. Macfarlane Macleod, and other 
engineers of the Clyde Valley Electrical Power 


Company, for their assistance in the preparation of 
this article. 


NonTH-WEsT MIDLANDS ELECTRICITY DisTRIcT.— 
After consideration of the evidence and representations 
made to them at an Inquiry held at Stoke-on-Trent, 
on May 15, the Electricity Commissioners have made an 
Order giving effect to the scheme for the North-West 


mitted to the Minister of Transport for 
Full particulare of the scheme have already been given 


Fic. 33. 


TURBINE RUNNER ON Тезт BED. 


I AH 


— ри | 
D s— — лг — — 22722 2 — — 227 
4 A 7, 


па (| Е 


" 
4 

bd 

1 


-- — m 


T 


— — —ÁÀ —Á —À — — —À — — — — e 


>44------ 


— — — — — — 


~ | 
* 2. 
D .7 — 
ом: 
8 ; 
zo: ͤ — — . t 
| 1— 
| ||| | 
і al | 
1 | . m 
| ШЕ: е 
ШЕ: А 
J ~ ‚|: є 
! | ~ 
| ма: | 
EU | | 
M! |: · ! * 
! du 2-4..-------4 5 
i N | - 


22 — 


-e > 


o зен 5:62 o ON 
1774 +) 7-6 


- 
(—————————— — o чи > 
. 


ON SWITCHBOARD = 
PUSH BUTTON 


CONTROL 
Fig. 35. 


FIXED RESISTANCE Е 


BB 
DPOT KNIFE 
SWITCH 


RESISTANCE CONTROLLED BY 
SPEED ADJUSTMENT ОМ TURBIN, + = 
GOVERNOR | 


| 
TRANSMITTER FOR 2 RELAYS "лане SPLIT RIELO |00 VOLT EC 


D.P.O. T KNIFE) SPEED ADJUSTMENT ОМ TURBINE 
SWITCH 


TRANSMITTER FOR LEVEL RECORDER 


RATIOMETER LEVEL RECORDER 
(ІМ POWER STATION) 


FIXED RESISTANCE 


JUNE 20, 1928.) 


THE TRENTON CHANNEL STATION|. 


OF THE DETROIT EDISON COMPANY. 
(Concluded from раде 785.) 


VENTILATING AND HEATING SYSTEM. 


OwiNd to the wide range of climatic conditions, 
the satisfactory ventilation and the prevention of 
undeeirable condensation in a plant such as that at 
Trenton Channel presents an interesting problem. 
Summer temperatures may range up to 94 deg. F., 
while in winter, as mentioned earlier in these 
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to improve the conditions by diluting the moist air 
in the turbine-room in winter with a supply of 
fresh warm, dry air, and to prevent condensation 
on Ше windows and roof by sweeping over these 
surfaces with currents of warm, dry air, so as to 
keep the inner surface at à temperature above that 
at which condensation would form. 

The general svstem installed is illustrated by 
means of the diagrams, Figs. 166 to 168. Dealing 
with winter conditions first, these are depicted in 
Fig. 166. This diagram shows the direct-current 
auxiliary set air supply from the fan bay being 
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articles, the temperature may fall at times to 
15 degrees below zero F. The elaborate system 
adopted at Trenton Channel was designed to fulfil 
the following requirements : (1) Complete freedom 
from condensation on windows and roof of turbine- 
room ; (2) some renewal of the moisture-laden air ; 
(3) ample ventilation of the turbine-room in 
summer. 

We have already described the air-cooling system 
of the main generators (see page 606 ante), and 
also the cooling system adopted in the case of the 

4,000-kw. direct-current auxiliary sets. Тһе former, 
being on the closed circuit system, do not affect 
the ventilation problem, but the latter contribute 
to it, the heated air leaving the generators being 
discharged directly into the auxiliary bay. 

In the solution of this problem it was decided 


discharged into the turbine-room. А number of 
other fans are placed on the same floor as those 
supplying the direct-current sets. This fan bay 
in winter is at slightly below atmospheric pressure. 
Air enters it through ducts in the roof fitted with 
steam-heating coils, fed by the main low-pressure 
heating system, supplied with bled steam from the 
auxiliary sets, as already described. Тһе fan room 
is kept at about a temperature of 65 deg. F., and 
the forced ventilation supply for the direct-current 
sets is at this temperature. 

The air employed for sweeping the roof and 
windows is raised further to а temperature of 
120 deg. F. and is discharged in a thin sheet from 
slotted ducts. In the case of the windows, a duct 
runs along the sill the whole width of the frame. 
In this duct is a narrow slot fitted with an adjustable 


т € MM —— M —— a M ͤDä1J— — — — — —— — 


damper of the type shown in Fig. 168. The supply 
of hot air is equivalent to 65 cub. ft. of air per minute 
per foot run of slot, at 4-іп. static pressure. This 
supply is furnished by three fan sets, one in the 
switch-room bay (to the left of the turbine- room 
in Fig. 166) and two under the main turbine- room 
floor, one at each end of the building for dealing 
with the large end windows. The two latter sets 
are each capable of delivering 11,000 cub. ft. per 
minute, one at 1} in. and the other at 1}-in. static 
pressure. These capacities are, in the first case, for 
& speed of 520 r.p.m., and in the second, 484 r.p.m. 
Both are direct-driven. In the first case the direct- 
current motor is of 2 h.p. to 10 h.p., with a speed 
range of from 440 r.p.m. to 600 r.p.m. Іп the 
second the capacity is 7-5 h.p. to 16 h.p., with a 
speed range of 370 r.p.m. to 490 r.p.m. 

The third window-sweeping fan draws air in 
through the outside wall, past concealed heating 
coils. This fan has a capacity of 25,000 cub. ft. 
per minute at 284 r.p.m., and again at 1]-in. ргев- 
sure. The drive is by а 4}-h.p. to 15-h.p. motor 
with а range of from 230 r.p.m. to 300 r.p.m. 


(688.D) 


Part of the supply furnished by this fan, and that 
by two other fans each of 18,000 cub. ft. per minute 
capacity in the auxiliary fan bay between the 
turbine-room and boiler-house, is used to sweep 
the turbine-room roof. This air is discharged from 
slotted ducts extending the length of the building 
along the lower edges of the roof. The supply is 
equivalent to 100 cub. ft. per minute per lineal foot 
of slot, at j-in. pressure. The roofing proper is raised 
slightly off the purlins so that the flow shall not be 
interfered with. This air moves towards the 
ridge, where it finds its way through an adjustable 
slot into a monitor containing a long, oval draw-off 
duct. This duct runs tbe length of the building and 
is connected with four large fans, each of 100,000 
cub. ft. per minute capacity at 109 r.p.m., and 
against j-in. static pressure, their outlet velocity 
being 1,700 ft. per minute. These fans are belt- 
driven by 8-25 h.p. motors with а range of from 
800 r.p.m. to 1,150 r.p.m. Together, these large 
fans can be worked at а capacity greater than the 
combined output of all the fans supplying the 
turbine-room. They discharge, in winter time, as 
shown in Fig. 166, into the boiler-house. In addition 
to the heated air, steam-heated radiators are placed 
at various parts of the turbine-room and basement. 

Passing now to the boiler-room, the general system 
is of air drawn in by the induced draught fans to 
be discharged with the gases of combustion up the 
stacks. This air is required for combustion. In 
winter time it is drawn in through monitors in the 
boiler-house roof and louvres in the stack housings, 
and passing downwards mingles with the fan 
discharge from the turbine-room roof, being thus 
warmed before entering the ducts in the boiler 
settings. 

Summer conditions are depicted in Fig. 107. 
At this time, air will generally be admitted to the 
turbine-room through the windows, and will be 
drawn off by the large exhaust fans and discharged 
above the roof, thus causing a large flow of fresh air 
through the building. These large fans, in summer, 
will also draw off heated air rising from the direct- 
current auxiliary sete through ceiling openings, 
closed by louvres in winter. In the boiler-house, 
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іп summer, air also generally enters through open 
windows and passes upwards to escape by the 
monitors and openings in the stack housings. То 
make conditions on the main turbine floor more 
pleasant in summer, one of the roof-sweeping fan 
sets is arranged to deliver fresh air at a height of 
about 5 ft. from the floor level, through a series of 
outlets in the auxiliary bay wall. 

These arrangements may be said to have worked 
out entirely satisfactorily in practice, and there is 
no trouble from roof condensation, but owing to the 
fact that great care has been taken gradually to 
eliminate all possible leaks of steam, the operation 
of the roof and window sweeping systems is only 
occasionally necessary. 

Tbe radiators above referred to are supplied in a 
manner to which some reference has already been 
made, either with bled-steam from the house 
generator sets, or with steam from the main system, 
taken off at reducing stations. Тһе pressure at 
the reducing stations is 15 lb. to 20 Ib. per sq. in. 
Normally the bled steam suffices for this service. 


SWITCHGEAR. 


Before describing the switchgear, which we now 
propose to do, it 18 necessary to recall the fact, 
already referred to on page 344 ante, that the whole 
output of the station is delivered to the 120,000-volt 
transmission system, there being no local distribu- 
tion. The fact that there is no connection between 
the main and auxiliay power systems at the 
station permits the bus- bar voltage to be regulated 
as required, in order to maintain а constant voltage 
at the distant ends of the transmission lines, irrespec- 
tive of the loading of the lines. Тһе electrical 
control of both the main and house generating sets 
for voltage regulation, synchronising, &c., is entirely 
centred in the main switch control room, which is 
located on the western side of the turbine room, 
and is provided with bay windows giving а clear 
view over the turbine room on one side, and of the 
outdoor switchgear on the otherside. Cross sections 
of the switchgear are given in Figs. 169 to 172, 
and the electrical connections are illustrated by the 
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diagram Fig. 173, in which, for simplicity, the three 
phases are combined into a single line in all cases. 
From the cross sections it will be seen that the trans- 
formers, main circuit-breakers, isolating switches, 
lightning arresters, &c., as well as the ’bus-bars, 
are all located out of doors. А photograph illus- 
trating the arrangement of the outdoor equipment 
is reproduced in Fig. 182, on page 806. 

From the diagram, Fig. 173, it will be seen that 
each of the six turbo-generators is separately con- 
nected to the "bus-bars through a synchronising 
switch, а bank of step-up transformers and а 
circuit-breaker, isolating switches being provided 
on each side of the latter. Similar circuit breakers 
and isolating switches are provided between the 
'bus-bars and the three transmission lines, which 
run to the Warren, Navarre and Brownstown sub- 
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stations, respectively. Each line carries two three- 
phase circuits of No. 000 copper wire, arranged on 
opposite sides of steel towers, 90 ft. in height, 
about seven towers being used per mile. 

normal voltage of the generators is 12,000, and 
each machine is connected to the transformers 
through three oil switches, designed for 25,000 volts 
and 4,000 amperes, and constructed by the General 
Electric Company. The switches, which are 

for the operation of synchronising, аге of the 
bottom-connected type, with oil ров 12 in. in 
diameter, and a stroke of 24 in. Fig. 174, on page 
797, shows the three switches for the No. 5 gene- 
rating unit, those for the No. 6 unit being seen in tbe 
background. Isolating switches are also provided 
between the oil switches and the transformers, 83 
indicated in the diagram, Fig. 173. These are located 
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in à chamber below the oil switches shown in the 
transverse section, Fig. 171, and were constructed by 
the Detroit Edison Company in their own shops. 
They are of the multiple-blade, lock type, and are 
rated at 4,000 amperes at 25,000 volts. То draw 
off any smoke or gases that might be produced by 
any accident to the oil switches, three pent-houses 
have been constructed in the roof of the switch- 
house, each provided with a disc fan having a 
capacity of 12,500 cu. ft. per min. and discharging 
outside the building. These fans can be started up 
from the switchboard gallery. 

The three transformers for each generator are of 
the single-phase, oil-insulated, water-cooled type, 
and are located just outside the switchhouse, as 
shown in Fig. 175. The transformers for generators 
Nos. 1, 2 and 3 have а continuous rating of 
21,000 kv.-a., while those for the other generators 
are rated at 25,000 kv.-a. In all cases, the ratio 
of turns corresponds to 12,000 volts delta on the 
primary, and 126,000 volts on the secondary, and 
each transformer has one end of its secondary 


winding earthed to the core and tank, so that , 


Fic. 177. 
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only one high.voltage bushing is required, as 
shown in Fig. 175. Тһе additional 6,000 volts, it 
should be explained, is intended to compensate for 
the voltage drop through the transformers, but the 
connections can be altered internally to give 120,000 
volts on the secondary, if required. Опе trans- 
former is provided as a spare for the whole plant ; 


*bus-bar fault with only a momentary loss of 
capacity ; an additional advantage is that the 
plant can be sectionalised if the voltage conditions 
or other circumstances should render that course 
desirable. The actual arrangement of the various 
components, however, can best be followed by 
examining the photograph reproduced in Fig. 182, on 


all the transformers were constructed by the page 806, in conjunction with the transverse sections 
General Electric Company. Figs. 169 to 172 on page 796. From these, it will be 

From the diagram, Fig. 173, it will be seen that seen that the 'bus-bars are carried by suspension 
generators Nos. 1 and 4 can be connected to either | insulators from horizontal lattice girders which аге, 
the eastern or western "Биз-Багв, while generators in turn, supported on lattice columns extended up- 
Nos. 2 and 3 are connected to the eastern 'bus-bar wards to carry the outgoing lines. Fig. 183, on 
only, and generators Nos. 5 and 6 to the western! page 806, shows, in the foreground, the three 
"bus-bar only. The connections for the three double- | Westinghouse-type isolating switches provided 
transmission lines will also be clear from the diagram between the circuit breakers and the western ’bus- 
without explanation. It should here be mentioned, bar for the No. 4 generator, and from this their 
however, that it is intended ultimately to make | construction and method of operation will be clear. 
provision for connecting each generator and each | It will be seen that the fixed and movable contacts 
line to either or both of the bus-bars. It will be for each phase are supported on vertical insulators, 
obvious, of course, that the dual arrangement of | and that the central movable contact can be rotated 
bus-bars adopted permits the plant to be kept in | about a vertical axis, to make or break the connec- 
operation, in spite of the development of a single; tion, by means of a system of rods and levers 
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operated by hand. АП the isolating switches are of 
the Westinghouse type, and of generally similar 
design, but in the case of some of those used for 
disconnecting the transmission lines, earthing blades 
are provided for the movable contacta, as shown in 
the diagram, Fig. 173. 

Some of the 120,000-volt circuit-breakers are 
shown to a larger scale in Fig. 181, on page 799, the 
six visible in that illustration being for the connec- 
tion of the Brownstown transmission line to the 
western 'bus-bar. Тһеу were constructed by the 
General Electric Company, and are of the full- 
automatic, trip-free type, rated at 400 amperes at 
132,000 volts; the standard rated interrupting 
capacity of each circuit breaker is 1,500,000 Ку.-а. 
One of the circuit-breaker bushings is shown 
removed from its casing in Fig. 180. annexed, and, 
from the presence of the man in this illustration, 
& good idea of its impressive dimensions can be 
obtained. 'lhe actual dimensions are given in 
Figs. 178 and 179, the former illustrating the circuit- 
breaker in section. Тһе oil tank, it will be seen, is 
provided with a double lining and the bushings, while 
the whole of the operating mechanism is supported 
by the cover, which also houses the current trans- 
formers. Тһе central operating rod, which works 
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the arc will be broken more rapidly іп the former 


case than in the latter. The circuit-breakers are 
operated by direct-current solenoids and trip coils, 
the latter being actuated either by balanced differ- 
ential relays installed on the paired circuits of 
each transmission line, or by the overload relays 
installed on each circuit. 


With regard to the protective equipment, it 


may here be stated that each main generator, with 
its synchronising circuit-breakers, step-up trans- 
formers, and 120,000-volt circuit-breakers, is pro- 
tected by differential current transformers and 
relays, as shown diagrammatically in Fig. 173. Тһе 
transmission lines are protected by selective dif- 
ferential relays and overload relays when operating 
in parallel, as is usually the case, or by over- 
load protection when operating singly. Current 
transformers of the bushing type are used on 
all 120,000 volt circuits, but no 120,000-volt 
potential transformers are employed. Each of 
the outgoing lines is protected from the effects of 
lightning discharges by arresters of the oxide-film 
type, a group of which can be seen on the left of 
Fig. 182. They were made by the General Electric 
Company and were designed for a maximum volt- 
age of 126,000. Knife-type switches, constructed 


in a guide, carries at its lower end a crosshead, and by the same firm, are provided for isolating the 


extending upwards from each end of the crosshead 
is a vertical contact rod, which, in the closed position, 
passes up through an explosion chamber into a 
fixed contact, of the spring type. carried by the 
bushing. Both the explosion chamber and the 
contact, as shown, are surrounded Бу concentric 
insulating tubes, which act as shields. When the 
circuit-breaker is opened, the arc is formed in the ex- 
plosion chamber, and the gases produced under very 
high pressure by the volatilisation of the oil blow 
out the arc as the moving contact leaves the entrance 
to the chamber. Since the quantity of oil volati- 
lised is dependent upon the current in the arc. it 
follows that the pressure produced when a heavy 
current is broken will be greater than that produced 
by breaking a smaller current, and consequently 


arresters, these switches being rated at 300 amperes 
at 150,000 volts and being arranged for operation 
by remote control hand levers. 

Views of the main switchboard, from which the 
entire electrical control of the main and house 
generating sets is effected, are given in Figs. 176 and 
177, on page 797. Аз shown, the board is composed 
of vertical panels, which are of dark Tennessee 
marble, arranged. in plan. in the form of a quad- 
rant of a circle. The board was constructed by the 
Detroit Edison Company in its own shops, the meters 
and most of the other equipment being supplied by 
the General Electric Company. Two panels on the 
right of Fig. 176, and three on the left of Fig. 177, 
are employed for the main generators, only five of 
final total of six machines being in service at the time 


[ JUNE 20, 1928. 


E t — — 3 23 


MICHIGAN, USA. 


Fig. 180. Вгзнгка ков 120,000- 
Уогт Cracurt- BREAKER. 


the photographs were taken. The panels, as shown, 
carry the indicating instruments and the push 
buttons for the remote control of the main and 
synchronising circuit breakers. On the left-hand 
side of the board, Fig. 176, are grouped the panels 
for the direct-current house generators, those for 
the alternating-current house generators being 
accommodated on the right, as shown in Fig. 177. 
The generator relays, watt-hour meters and inte- 
grating meters are mounted on two separate groups 
of panels behind the main board. All recording 
instruments and the station clocks, it is interesting 
to note, except the main unit voltmeters and field 
ammeters, which are operated by hand-wound 
clocks, are driven by synchronous motors from the 
mainsystem. In the event of the connection to the 
main system being broken, throw over service to 
the alternating current house supply bus, is pro- 
vided ; the change-over from one system to the 
other is effected automatically. The frequency, 1t 
should be mentioned, is carefully regulated with 
the aid of a master synchronous clock. 


CONCLUSION. 


It will naturally be expected that we should close 
our detailed description of the Trenton Channel 
station with some reference to performance. On 
the maintenance side, the record is a clean one 
except for two cases of sprung turbine shafting, 
both due to causes which have been remedied, and 
neither resulting in great dislocation, owing to the 
svstem of standardisation to which we have more 
than once referred. 

On the operating side, attention, as we have 
already noted, is concentrated on good overall 
results, and not on catch test figures. Tests are. 
of course, run, to show whether plant is working 
at its proper efficiency, and observations are always 
being made to ensure that if for any reason there 
should be a falling off, it will quickly become 
evident. The overall figures are those on which the 
company lays most stress, and of which it 1s most 
proud. These figures show that, for the whole year 
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1927, the plant output was 888,156,500 kw.-hr., and 
that the B.Th.U. per kilowatt-hr. of net output for 
the whole year worked out at 14,813 and the coal per 
kw.-hr. as 1:13 lb. Тһе figure for output is taken 
from recorders which are subject to constant 
checking, and the value of the coal is determined by 
frequent analysis. The figure of B.Th.U. per kw.-hr. 


is based on the total quantity of coal bought. А 


small error might possibly creep in in connection 
with the transfer of coal to and from the stock 
piles, but this would be only of the order of about 
1 per cent. Stock pile weights are liable to slight 
variation on account of the varying degree of 
wetness of the coal, but this will cancel out over the 
year. Тһе stock piles are usually found to contain 
rather more coal than is credited to them in the 
books, on the basis of weight of coal received. It 
will be understood from the above that the figure 
we have given covers everything about the station— 
it is power delivered against coal received. It 
covers all station service, yard lighting and every- 
thing which adds to the costs which have to be set 
against the kw.-hr. delivered from the switchboard. 

It may be stated that for the 30 minutes of highest 
load during 1927, the output was at the rate of 
191,000 kw., while that for the whole system was 
443,800 kw. Again, all four steam plants of the 
system together last year had an output of 
2,110,737,400 kw.-hr., the fuel averaging 1:33 lb. 
per kw.-hr. and the B.Th.U. per kw.-hr. being 17,386. 

Other figures of interest for 1927 relating to 
Trenton Channel are as follows : Overall thermal 
efficiency of plant, 23:07 per cent.; water rate in 
lb. рег kw.-hr. delivered, 11:08; overall boiler room 


to net delivered kw.-hr., 5:1 per cent.; coal соп- 
sumed, 1,003,122,000 1b. ; coal consumed per day, 
2,748,000 Ib.; average calorific value of coal, 13,115 
B.Th.U.; ash content, 8:8 per cent.; average 
moisture in coal as received, 4:16 per cent.; 
average daily load factor, 67:4 per cent.; average 
inches vacuum in main condensers, 28-89; average 
temperature of condensing water, 52 deg. F. Тһе 
foregoing facts amply justify the claim that the 
station described maintains a consistently high level 
of commercial operation. This was the object in 
view when it was designed, and the company is well 
satisfied that this has been satisfactorily achieved. 
We cannot close this series of articles without an 
acknowledgment of our indebtedness to Mr. Alex. 
Dow and his staff, both at Detroit and at Trenton 
Channel, for the assistance so unreservedly placed 
at our service in connection with the matter. 
Where we received ready help on all hands it would 
perhaps be invidious to refer specially to individuals, 
though we feel it impossible not to make an excep- 
tion in the case of the President of the company 
himself. Mr. Dow, born in Glasgow, as a boy had 
an ambition to become a marine engineer. Circum- 
stances were, however, unfavourable, and at 
twelve he entered the service of one of the railway 
companies as a messenger boy. Тһе nearest he got 
to his ambition was some six vears later when he 
obtained employment in the Liverpool office of the 
Cunard company. This enabled him at least to 
spend some of his spare time in the engine rooms of 
large steamers. At the age of 20, he went to the 
United States, first of all joining the Baltimore 
and Ohio Railroad, and then turning over to tele- 


efficiency, 87-3 per cent.; ratio of auxiliary kw.-hr. | graph work—his first connection with electrical 
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engineering. Не has been associated with Detroit 
since 1893, when he went to that city from Chicago 
to superintend the construction of the first public 
lighting plant there. He has now been President 
of the Detroit Edison Company for a number of 
years, and this year has also the distinction of 
being the President of the American Society of 
Mechanical Engineers. 

Having thus been prominently connected with 
electricity supply in the city for so long, it is not 
surprising that Mr. Dow's personality has impressed 
itself upon the staff. While it is not usual for 
us to discuss men, it is within our province to 
discuss their speeches or writings, and we feel 
that this occasion warrants at least some reference 
to the principles which Mr. Dow has set for himself 
in his public life, and which necessarily have in- 
fluenced others around him. 

On the subject of business principles, we quote 
the following from a letter to а lady stockholder : 
“Іп all these years I have held that the duty lay 
upon me to protect not only the interests of ту 
stockholders, but those of my employees, and so to 
manage my relations with the public which pur- 
chases my product that while the public was well 
served and got relatively low prices, it neverthe- 
less paid enough to let me distribute a fair return 
to stockholders AND а satisfactory wage to em- 
ployees. To do this with fair dealing between the 


three parties—Capital, Labour and Public Service 


—has been not only my first duty, but my whole 
duty. Because all the other duties merge into 
this." 

On the rather more personal side we venture to 
give two quotations which not only go far to 
explain Mr. Dow's cheery personality, but the 
general atmosphere with which the company and 
its staff is infected. In an address to young men 
we find the following :—'' Man's purpose on earth 
is to find such happiness as is available on earth, 
provided that in doing so he shall not detract 
unfairly from the happiness of others. I have 
reduced this assumption to a formula which ге- 
quires me во to conduct myself that the sum total 
of human happiness may (if possible) be increased 
by my conduct, and that in no case shall it be 
reduced." Апа again: “It is well to remember 
that the prophet who gave us the most concise 
of all written rules of conduct, bade us do justly 
and love mercy. He did not bid us love justice 
and do mercy. And he bade us walk humbly, 
which is, alike in business and out of it, the most 
helpful precept ever given to humanity.” 

It seems to us evident that these things lie at 
the root of the enthusiastic support given to Mr. 
Dow by those around him, and explain the team 
work which has placed the company where it stands 
among the great supply corporations in the United 
States. And here we may fittingly leave the 
subject, closing out articles with a word of grateful 
thanks also to Mr. У. Н. Patchell, Past Pres. 
I. Mech. E., M. Inst. C.E., Westminster, Consulting 
Engineer in this country to the Detroit Edison 
Company, for help given both in Detroit and since 
in this country. 


THE INSTITUTION OF GAS 
ENGINEERS. 


(Concluded from page 171.) 


SOME APPLICATIONS OF (CHEMISTRY IN 
GAS-MAKING. 


Тне first paper on the list for Thursday, June 14, 
was one bearing the above title. It was contri- 
buted by Mr. H. Hollings, M.Sc. In introducing 
his paper Mr. Hollings remarked that he wished 
neither to discuss any particular chemical pro- 
blem nor to describe any new analytical process, 
but rather to outline attempts made in several 
directions to apply the results of purely chemical 
research in the art of gas-making and to em- 
ploy deductive methods for the interpretation of 
daily observations. Correlation of cause and effect 
was difficult when attempts were made to obtain 
increased thermal vields of straight coal gas, which 
might result from тоге complete carbonisation, 
from the elimination of mechanical losses by leakage. 
and from secondary decomposition of liquid products. 
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Ав regards horizontal retorts, four years' ехрег!- 
menting showed that the largest possible charges, 
compatible with efficient heating and free gas flow, 
offered advantages. With heavy charges, higher 
combustion-chamber temperatures degraded the 
tars less than the prolonged heating periods did. 
The heavy charge gave more tar, and not less gas. 
Ав the charge was increased from 28-6 lb. per 
cubic foot of retort space to 37 lb., the proportions of 
paraffins in the spirit were found to increase, and the 
benzene to decrease, while toluene and xylene 
increased. High temperature and light charges 
favoured the formation of carbon disulphide. 
Matters were different in the vertical retort, where 
the thermal decomposition was much less drastic. 
That had already been pointed out by Colman, and 
caution should be exercised in considering proposals 
for the recovery of motor spirit from vertical-retort 
сав. 

Analyses of waste gases, which was commonly 
employed only in connection with control of 
the secondary-air supply for the efficient com- 
bustion of producer gas, could also be utilised 
for estimating the thermal equivalent of the coal. 
џав leakage, provided the ratio of combustible 
carbon to combustible hydrogen were known. The 
gas pressure in the retort should ideally be main- 
tained equal to, or slightly in excess of, the pressure 
in the combustion chamber surrounding the retort 
during the later stages of slow gas generation. The 
ideal condition might be approached by providing 
each retort with a separate governing device, or by 
sectionalising the hydraulic main. The same 
condition might be attained by working with 
a common liquor level in the hydraulic main, 
but with а vertical adjustment arranged for each 
dip pipe. This last promising expedient was under 
trial, the dip pipe being fitted with a movable 
sleeve. The waste-heat boiler could be used as a 
yas-meter for measuring the volume of waste gas 
leaving the retort settings. Mr. Hollings also 
explained the calculations necessary for determining 
the gas leakage from steamed vertical retorts, which 
ought to give better results than were now 
obtained with them. It had been found that there 
was considerably more coal-gas leakage when strong 
swelling Durham coal was carbonised than when а 
less swelling Yorkshire coal was used. With respect 
to the ammonia recovery from the liquor, it was ad- 
visable to increase the strength of the liquor in order 
to reduce the transport charges and for other rea- 
sons, and the temperature of both gas and liquor in 
the ammonia-recovery plant should therefore ђе 
kept low. In the arrangement recently adopted 
for recovery, the gas passed successively through 
atmospheric condensers, an exhauster, and water- 
tube condensers. The temperature control at the 
fractionation points was effected by means of gas 
valves, cutting out one or more vertical tiers of the 
condenser. The arrangement also reduced the 
quantity of effluent to a minimum, since no water 
was used for gas washing. Mr. Hollings finally 
explained a new method of differentiating the 
thermal yields of blue-water gas and of gas derived 
from the enriching oil of carburetted water-gas by 
calculations based upon analyses. 


CARBONISATION. 


We may refer, at this stage, to some other reports 
on cognate matters which were read on the 13th and 
14th inst. The report of the Livesey Professorship 
was presented by Professor J. W. Cobb, who accen- 
tuated the importance of the best possible scientific 
training which the university could give for the 
technical needs of the fuel industry; no student 
who had taken his diploma in gas engineering at 
Leeds Univesity was without а post. Тһе report 
of the Institution Gas Research Scholar, Mr. F. J. 
Dent, B.Sc., was also presented by Professor Cobb. 
It dealt with the reactivity of cokes made with 
and without the addition of inorganic constituents, 
prepared by the carbonisation of coal heated up 
gradually to the maximum temperature in З hours, 
and then maintained at that temperature for another 
3 hours. Such eokes bad the maximum reactivity 
when carbonised at 800 deg. C.; carbonisation at 
500 deg. C.. and still more at 1,100 deg. C., gave 
distinctly lower reactivity. Тһе reactivities were 
but little influenced by heating the coke to higher 


temperatures in nitrogen, but the presence of hydro- 
carbons and other gases, hydrogen, methane, ethy- 
lene, and carbon monoxide, during this heating had 
considerable influence. СоКев previously treated 
with hydrogen or CO lost in reactivity, but were 
reactivated by 2 hours' gasification in СО,. Methane, 
and still more ethylene, lowered reactivity in a 
marked degree, especially at higher temperatures 
(800 deg. to 900 deg.), though a decomposition of 
methane could hardly be detected by analysis. The 
experiments were interpreted to show that heating 
and maintaining а coal at à maximum temperature 
impressed а certain structure on the coke, which 
subsequent heating in & neutral atmosphere, unless 
continued for days, would not materially alter; but 
the presence of hydrocarbons, and particularly the 
deposition of bright (so-called methane) carbon оп 
the coke, lowered the reactivity while the carbon 
was being gasified. 


REFRACTORY MATERIALS. 


The report of the Refractories Joint Committee 
of the Institution and of the Society of British Gas 
Industries, was presented by its Chairman, Mr. John 
P. Leather, M.Inst.C.E. The lengthy report gave 
very useful summaries of work done by members of 
the committee and of last year’s publications of the 
British Refractories Research Association compiled 
by Mr. A. J. Dale and others. As regards the 
behaviour of clay-bonded and of lime-bonded 
silica bricks, Messrs. W. J. Rees and W. Hugill 
found that both these kinds of bricks could be 
made by the same processes and should not differ 
much in the ratio of conversion. Clay-bonded 
bricks resisted spalling better, but were less durable 
when exposed to slag and corrosive dust (particu- 
larly if basic); but this latter inferiority was 
not noticeable in the early stages of exposure. 
According to Mr. A. E. J. Vickers, ceramic 
mixtures containing iron became more and more 
liable to soften on heating in reducing atmo- 
spheres as the iron content increased ; the effect of 
different atmospheres on the refractoriness (as 
determined in air) increased in the following order : 
CO, SO, CO, H, H,O. А mixture containing 
3-7 per cent. of iron (estimated as Ее,О,) softened 
in an amosphere of water vapour at 1,170 deg. C., 
and in oxygen at 1,400 deg. C. 

The thermal insulation of retort settings was 
being investigated by Messrs. Dale and A. T. Green, 
who referred, in the report, to the work done by 
the Fuel Research Board, especially with regard to 
losses by radiation. These were difficult to separate 
from convection and draught losses and errors, 
and were generally determined simply by difference. 
As the temperature of an uninsulated vertical setting 
rose from 1,080 to 1,260 deg. C., the heat dissipated 
from the setting increased from 4°72 therms per 
hour to 6:56 therms. Of the total heat supplied 
at the higher combustion-chamber temperature, 
11:77 per cent. was returned to the setting, 
4-88 per cent. was lost by radiation and сопуес- 
tion from the regenerator, 25-94 per cent. was 
lost in flue gases, and 41-20 per cent. was lost from 
the setting by convection and radiation, leaving 
18-05 per cent. utilised in the carbonisation. Similar 
figures found for horizontals justified the general 
application of thermal insulation. Of the materials 
at disposal for this insulation, slag wool and diato- 
maceous (infusorial) earths were the best ; but the 
former was apt to sag and broke down by fusion in 
prolonged use above 700 deg. C., while the latter was 
much deteriorated by its common mineral impurities, 
lime, iron oxide, and clay. The essential property 
for heat insulation was а fine cell-wall structure 
with many minute and evenly distributed air cells. 
Some insulating bricks baked at temperatures above 
the usual 800 to 900 deg. C. were also good. Bricks 
were mostly used for walls, and might be strained bv 
expansion and contraction though not supporting 
other loads. Тһе insulation might be incorporated 
in the design of the setting or be applied as an after- 
thought; in the latter case great care should be 
exercised. Metal work might cause surprisingly 
high losses of heat. The use of large tongued-and. 
grooved insulating slabs in preference to normal- 
size bricks would diminish heat losses by radiation 
through opened joints or by convection through 
jointing cements. 


Gas EDUCATION SCHEME. 


The report of the Gas Education Scheme Com. 
mittee pointed out that the devolution scheme 
adopted last year, when the Gas Education Scheme 
was revived, and the setting up of District Gas 
Education Committees, had quickened interest all 
over the country. It had been resolved that posses- 
sion of the higher-grade certificate and the diploma 
should go a long way towards securing the holder's 
admission to Institution membership; under the 
charter the education scheme would become an 
integral part of membership. Another important 
step to be mentioned was that the Board of Educa- 
tion had arranged for a week’s course for the train- 
ing of teachers and prospective teachers. The 
numbers of entrants for the higher grade and diploma 
in gas engineering showed a satisfactory increase, 
but the numbers of candidates for the higher grade 
in gas supply was disappointing. The number of 
centres for approved major and minor courses was 
steadily increasing. 


MISCELLANEOUS REPORTS; Gas HOLDERS, 
WROUOHT-IRON Товтма, COAL ANALYSIS. 


On behalf of the Gasholder Construction and 
Deterioration Committee, Mr. Doig Gibb stated 
that the formation of their committee had probably 
been hastened by the recent gasholder accidents at 
Pittsburgh, Truro and Manchester. Ап enquiry into 
the Manchester accident had been opened in 
February, at which the Institution was represented 
by Mr. C. S. Shapley, of Leeds, and the committee 
would report further in due course. The report of the 
Wrought-Iron Tubing Committee was presented by 
Mr. С. F. Botley, of Hastings, and Mr. F. Р. Tarratt, 
of Newcastle-on-Tyne. It mentioned that the speci- 
fications had been drawn up and were now in the 
hands of the makers, and that the corrosion problem 
had been taken up. On behalf of the Coal Analysis 
and Sampling Committee, Mr. W. J. Smith, of Bolton. 
stated that the committee had been formed on the 
instigation of the British Engineering Standards 
Association, and that they were anxious to secure 
the co-operation of the coalowners. 


THE PORT OF SOUTHAMPTON.* 
Ву Е. E. WENTWORTH-SHIELDS, O. B. E. 


„ Амоха the seaports for which our home country 18 
justly famous, Southampton occupies a remarkable 
position. In point of size, it is comparatively small. 
Тће present dock estate covers only 240 acres, and 
contains some 4 miles of quay. As compared with the 
30 miles of quay in London, or 37 miles in Liverpool. 
4 miles seems insignificant, and yet Southampton has 
the proud record of being the premier passenger port 
in the Kingdom, f and the third in the matter of tonnage 
of vessels entered and cleared. Moreover, its record 
for the rapid handling of cargo is by no means poor. 

Natural Adrantages. Nature has been kind to 
Southampton. Тһе 15 miles of approach to the docks 
along the Solent and Southampton Water are all land. 
locked and sheltered from every quarter. For the 
most part, this approach is naturally wide and deep, 
and, where necessary, it has been improved by dredging. 
This natural formation has a curious history. It seems 
that at one time Southampton Water and the eastern 
part of the Solent were a fresh-water river, well above 
sea-level, but fed by streams much greater than those 
which enter it to-day, so much that they eroded the 
valley to a width of about 3 miles and to a depth, in 
places, of about 100 ft. At a comparatively recent date, 
(one authority says about 1,400 в.с.) a land subsidence 
took place, and the valley, which had been the route of à 
great stream of fresh water, became submerged and 
changed into the deep arm of the sea which it is to-day. 

Another natural advantage possessed by the port 1 
the double high tide. A second high water, occurs about 
two hours after the first. Between the two high waters 
the sea-level falls slightly, but so little that the practical 
effect is that of a prolonged high water, lasting about 
three hours. This phenomenon is of great value for 
certain operations, such as manœuvring а very large 
ship into drydock—a process which occupies an hour ог 
more, and calls for quiet water while it is being carried 
out. It also ensures that there is no fear of even the 
deeper-draught ships running aground in the 35-11. 
channel, provided that they avoid times of extreme 

ПВП ВН НА ae усе 

Paper read at the Summer Meeting, at Southampton. 
of the Institution of Mechanical Engineers, on June 20, 
1928. Abridged. | 

1 533,723 passengers passed out and home in 1927. 


JUNE 29, 1928.) 


low water. The berths are generally dredged to such a 


depth that the vessels lie afloat all the time. 

Recent Developments.—Although the port has been 
of both military апа commercial importance, it was not 
until about ninety years ago, when the docks and 
railway were first built, that it began to take its 
proper place. At tbat time, the Southampton Dock 
Company was formed, and was fortunate in securing the 
services, ав engineers, of Francis Giles and his son 
Alfred, to whose courage and foresight the success of 
the docks is very largely due. They built the Inner 
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oldest, are still in active use. The Outer Dock, which] Zichen Quays, Berths Nos. 30-33.— These quays were 


was opened in 1842, has a depth of 18 ft. at L. W. O. S. T. 
and 13 ft. more at H.W.O.S.T. The steamers which 
use it belong to the Southern Railway Company and 
convey passengers, mails, and cargo to the Channel 
Islands апа the northern ports of France. А large 
homeward traffic is also carried. А fair amount of 
goods is brought over from France for transhipment 
to America. | 
Inner Dock.—This dock was opened in 1851. It is 
the only basin іп the port which is not tidal. It is 
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and Outer Docks, the Itchen Quay Extension (Berths 
Nos. 29-33), the Empress Dock, and four graving docks. 

In 1892, the docks had fallen into financial difficulties. 
The London and South Western Railway was, at that 
time, managed by Sir Charles Scotter, a man of vision 
and energy, and he persuaded the company to advance 
capital for the building of the Empress Dock, and 
eventually to buy the docks as а going concern. The 
railway company subsequently furnished the whole 
estate with machinery and equipment, and built 
additional quays. Тһе docks as they exist to-day are 
shown in the plan annexed. Тһе quays shown on the 
plan and the traftic which they accommodate may now 
be briefly described. 

Outer Dock.—All the docks and quays, even the 
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approached from the Outer Dock by a passage closed 
by a single pair of gates, and consequently vessels can 
only enter it at high tide. On account of the double 
tide, however, the gates are open for about six hours 
every day. The northern side of the dock is devoted 
to the grain trade. At present this is small, but a 
scheme is under consideration for improving transport 
facilities in the hope of increasing it. The south side 
of the dock is used for the import of foreign fruit, which 
is landed at the quay and taken into the shed alongside. 
At one end of the quay are large sale-rooms and offices, 
where the cargoes are sold as fast as they enter. The 
arrangements are such that the fruit can be delivered 
within a day or so of its arrival. The west side of the 


built in 1875; they were widened and deepened in 
1905, and now have a depth of about 30 ft. at L. W. O. S. T. 
They are used as the home terminus of the Canadian 
Pacific Steamship Company, who carry passengers and 
cargo to and from Montreal in the summer months, and 
to Halifax in the winter, when the port of Montreal 
is blocked with ice. They are also used by vessels of 
the Rotterdam Lloyd Line, which call at Southampton 
on their way to the Dutch East Indies and on their 
return. 

Empress Dock.—The Empress Dock has a depth of 
about 26 ft. at L. W. O. S. T., and is used by the Royal 
Mail Steam Packet Company, the oldest shipping 
company in the world, whose Charter of Inco tion 
dates from 1839. Among the vessels which the 
company ran to South America are the motor-ships 
Asturias and Alcantara, each having а gross tonnage of 
22,000. The company bring home a large quantity of 
chilled beef, which is dispatched direct to various towns 
in the United Kingdom. 

Itchen and Test Quays, Berths Nos. 34—40.—These 
berths are used chiefly by the Union Castle Company, 
who make Southampton the home port for their e 
to South Africa. On their homeward voyages they 
bring cargoes of fruit, wool, hides, grain, and sugar. 
Some of the wool is sent off to the Continent by special 
steamers. 


Ocean Dock.—Opened in 1912, the Ocean Dock is 
the resort of the largest passenger vessels that traverse 
the Atlantic Ocean to and from New York. It has 
a depth of water of 40 ft. at L.W.O.S.T., and сап 
accommodate four of the largest liners &t one time. 
It is used by the WhiteStar Line and Cunard Company 
for their weekly services to New York. 

The traffic isthus of a varied character. Southampton 
is essentially a passenger port, and the rapid tranship- 
ment of passengers to their destination is always in the 
forefront of its activities. In the case of а large pas- 
senger vessel, however, not only have the paesengers 
themselves to be embarked or disembarked, but their 
baggage, and stores and fuel for the ship itself have 
also to be dealt with. The long-voyage vessels carry 
a fair amount of cargo, and this has to be collected 
and dispatched by rail, road, and steamer. Again, a 
port that has facilities for quick transit attracts special 
traffic that demands rapid handling, such as fruit and 
chilled meat. Southampton being a terminal port, 
facilities have also to be offered for survey and repairs 
to the largest class of vessels. Owing to the large 
amount of capital represented by а large passenger 
steamer, the owners of these ships are naturally anxious 
that their stay in port shall be as short as possible, 
and all these operations have to be carried out, as 
far as possible, simultaneously. The arrangements and 
equipment have, therefore, to be of a very simple and 
flexible character. 

Approach Channel.—Although the approach channel 
to the docks is naturally good, the Southampton 
Harbour Board have done good work in dredging 
and lighting it. It is now everywhere at least 600 ft. 
wide and 35 ft. deep at L.W.O.S.T. 

Tidal Quays.—Here it may be remarked that our 
predecessors were wise in laying out the docks in such 
а way that practically all vessels can enter or leave 
their berths without having to pass through locks or 
wait for tides. 

The tidal berth, of course, necessitates the vessel 
having to lie in some cases in a tideway with а current 
of 2 to 3 knots, and having to rise and fall the 13 ft. 
of the spring range. This, however presents no serious 
inconvenience. Probably the chief drawback of tidal 
berths is that where the water is still a certain amount 
of silting takes place, owing to the fact that а new 
supply of silt-laden water enters with every tide. But, 
on the whole, аб Southampton, with its moderate 
rango of tide, the advantages far outweigh the draw- 

cks. 

Graving Docks.—There are six masonry graving docks, 
varying in length from 280 ft. to 912 ft. The largest, 
known as the Trafalgar Dock, was opened in 1905, 
and in 1912 it was found necessary to widen it in order 
to accommodate the Olympic. The entrance is closed 
by a double-faced sliding caisson, which allows the 
level of the water to be maintained inside the dock, 
even though the tide is falling outside. A vessel can 
thus be kept afloat indefinitely if required, as any 
leakages of water can be replaced by means of a 
special impounding pump. The pumping station has 
recently been remodelled and changed from steam to 
electric power. For dewatering, two 48-in. centrifugal 
pumps are installed, either of which will discharge 
450 tons per minute against a varying head of from 
0 ft. to 37 ft. One of these is driven by an alternating- 
current motor of 1,200 brake horse-power, running at 
231 r.p.m., supplied with current at 6,600 volts, three- 
phase, 50 cycles per second. The other is supplied 
with direct-current at 480 volts; the motor in this 
case runs at variable speed from 213 to 245 r.p.m., and 


dock is used for unloading sea-borne coal and timber, | this pump is used when slow and intermittent pumping 
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is called for. The impounding pump is designed to 
discharge 200 tons per minute against a maximum 
head of 10 ft., and is driven by & motor of 350 brake 
horse-power running at 214 r.p.m. The dewatering 
pumps were designed to suit inlets and outlets which 
already existed, and gave some trouble at first owing 
to the high water velocities involved. "These troubles 
have now been largely overcome. The pumping 
station also contains а 12-in. pump for dealing with 
so&kage water from the dock, priming pumps, and a 
small sump pump to dry the building itself. Тһе dock 
is provided with a travelling crane on one side, capable 
of lifting 50 tons from the centre of а vessel within it. 
No capstans are fitted, as it is found that ships are best 
hauled in themselves with their own winches. Тһе 
walls of the dock are provided with the usual altars 
for the reception of side-shores, but in view of the 
fact that side-shores have been entirely abandoned for 
docking large ships on the floating dock, it seems 
quite likely that the costly process of inserting them 
will before long be abolished for large ships. Such 
ships have to be placed on three lines of keel blocks, 
and this arrangement seems to render side-shores 
superfluous. 

Floating Dock.—The graving dock just described 
was not quite large enough to accommodate the 
Majestic, and, in 1924, a floating dock, the largest that 
has yet been made, was built for the port by Messrs. 
Sir У. С. Armstrong Whitworth and Company. It 
has been fully described elsewhere,* and it need only 
be recalled that it has an overall length of 960 ft., an 
inside width of 130 ft., and a lifting capacity of 
60,000 tons. On the whole it has been а success. 
It was adopted in preference to à masonry dock on 
the ground that it could be built quicker and (at the 
time) more cheaply. The saving in first cost has 
been heavily discounted, however, by the cost and 
trouble of removing silt from the deep berth in which 
it lies. This drawback is, of course, incidental to its 
віќе, and would not necessarily occur elsewhere. Other 
minor difficulties have arisen. It is perhaps less easy 
to centre а ship accurately on а floating dock, and 
although the absence of gates and its great width 
allows the free admission of light and air, the admission 
of air, when a gale is blowing, is rather too free. 

Floating Crane.—A floating crane was built by 
Messrs. Cowans, Sheldon and Company, of Carlisle, 
in 1924, to deal with heavy lifts of up to 150 tons. 
The machinery is all electrically driven, and direct- 
current at 480 volts is supplied either from shore or 
from & steam generating set on board. It has three 
separate hoisting gears, namely, a pair of 75-ton hoists 
which can be united to lift 150 tons at а maximum 
radius of 106 ft., and a hoist of 40 tons with a maximum 
radius of 131 ft., besides a 10-ton hoist on a trolley 
travelling along the underside of the jib. Particulars 
of the motors are as follows :— 

Brake Speed 
Horse-Power Feet per Minute. 
75-ton hoists (two) ... 


40-ton hoist ... 80 20 
10-ton hoist ... ins 60 60 
Slewing hoista (two) ... 30 

Luffing hoists... 885 16 


The pontoon is 170 ft. long and 80 ft. wide, and is 
equipped with electric capstans and an anchor winch. 
This machine can go alongside the floating dock and 
lift a 40-ton load from the centre of a vessel on the 
dock. 

Coaling and Oiling. At the docks, vessels are 
provided with fuel at their own berths, so that this 
operation can be carried on simultaneously with others. 
The coal is both sea-borne and rail-borne, but mostly 
the former. For large vessels, the coal is in either case 
brought alongside in barges. 

A large proportion of the big ships now use oil fuel. 
This is sent alongside in special tank barges by one 
or other of the oil companies, who have depots in the 


ort. 

4 Lay-Out of Sheds and Roads.—In spite of the great 
increase in the size of vessels during the past eighty 
years, the lay-out of sheds and roads differs very little 
from the arrangement first adopted, which was then 
peculiar to Southampton, but has since been followed 
at other ports. Usually the space between the cope 
line and the cargo shed is about 35 ft. to 50 ft., and is 
occupied by а quay-crane track and two wagon tracks. 
The shed itself is 120 ft. to 150 ft. wide, and is usually a 
single-storey building. It contains two wagon tracks, 
and its floor slopes gently upwards from front to back 
во that the wagon track at the back of the shed is plat- 
form high." "This greatly facilitates the entraining 
and detraining of both passengers and cargo. 

Quay Cranes. Though cargo-handling machines have 
been freely introduced, their number is not so great as 
at some important ports. Тһе present equipment is 
the result of much careful thought, and of many 
experiments. It will be realised that to deal with 
the big passenger traffic and miscellaneous cargo, the 
JJ И АВА АНА с Бана 


* See ENGINEERING, vol. схуй, page 789. 
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handling machinery must be of à very flexible character. 
For instance, mechanical conveyors in sheds, which 
have been found so useful at certain places, would be 
worse than useless here, because it seems impossible to 
design а conveyor capable of dealing with all the 
various size packages which come out of а mail steamer, 
or of performing the complicated movements necessary, 
even inside а cargo shed. А conveyor which will not 
deal with practically the whole of these movements 
would occupy space far better devoted to storage and 
But there are two types of 
machine which have been found invaluable for quick 
handling, and are so flexible that they do not interfere 
These are the 


to passenger movements. 


with movements other than their own. 
quay crane and the electrically-propelled truck. 


A once-famous controversy as to the relative merits 
of electric and hydraulic quay cranes has perhaps been 
settled. Many ports, including Southampton, have 
decided in favour of electric cranes, though the hydrau- 
The hy- 
Some of the 
hydraulic cranes which were installed in 1893 are still 
In cases where cranes are seldom 
used, or where the rams are not worked to their full 
stroke, there is, however, trouble due to internal 
There has also been some trouble from the 
This can generally be avoided by 
laying no mains less than 4 in. in diameter, and, if 
possible, laying all as ring mains without closed ends. 
These minor troubles are no doubt due to the fact 
that the water used for transmitting power at South- 
The electric crane is also durable, 
though perhaps not quite so simple as the hydraulic 
crane, but its great flexibility, and the fact that the 
same current which supplies it can be used to feed 
motors of all kinds for use both on shore and on board 


lic crane is still used and has many merits. 
draulic erane is foolproof and durable. 
in good order. 
corrosion. 
corrosion of mains. 


ampton is salt. 


ship, gives it ап undoubted advantage. 


Nearly all the berths for larger ships are now equipped 
The earliest were built in 1911 
by Messrs. Stothert and Pitt of Bath, for use at the 
Ocean Dock, where there are а range of six 5-ton and 
eight 2-ton cranes. They are mounted on high gantries 
and have а maximum radius of 60 ft., which means ап 
outreach from the quay cope line of about 48 ft. At this 
radius, the height of the hook above quay level is 60 ft., 
апа enough rope is provided on the barrel to lower to 
The hoisting speeds are 
100 ft. per minute for the 5-ton cranes and 200 ft. per 
These speeds have been 
found very satisfactory. Тһе cranes are of the free 
barrel type, which admits of rapid lowering. Тһе 


with electric cranes. 


30 ft. below quay level. 


minute for the 2-ton cranes. 


power consumption is low, four or five cycles of opera- 
tion consuming one unit of electricity. Separate 


motors are installed for slewing and lufting, the latter 
movement being effected without altering the level of 


the hook, by means of the Mitchell-Williams gear. 
Direct-current is provided &t 480 volts and is fed by a 


flexible cable from junction boxes placed 40 ft. apart 


on the quay. The cranes travel by hand-gear. 


New cranes recently made by the same firm to replace 
hydraulic cranes on Ше Itchen and Test Quays differ 


in some respects from those just described. The radius 
is greater, generally 86 ft., and the rotating portion of 
the crane is pivoted on a footstool-bearing below the 
gantry top, instead of resting on a ring of live-rollers. 
The jib is balanced, and the luffing is effected by a 
bell-crank mechanism so arranged that over-luffing is 
impossible. The level luffing is effected by the Toplis 
gear. The newer cranes travel by power. A detail of 
some interest is the design of the track for these large- 
radius cranes, the gauge of which has been fixed at 18 ft. 
All rails have to be sunk flush with the quay, and it is 
found that the best track is made with а pair of 90-1Ь. 
rails similar to those used as check rails on the main 
lines, the crane wheels being provided with centre 
flanges which run in the groove between them. 


Electric Trucks.—For the conveyance of cargo 
between quay-side and shed, and shed and train, the 
old-fashioned hand truck is still largely used, and, on 
account of its great flexibility, is still the most economical 
vehicle in many cases. But for certain movements 
great advantage in speed and cost has been gained by 
the use of electric-battery propelled trucks. The 
type adopted at Southampton, after many trials, is the 
Ellwell-Parker elevating-platform truck, of 2 tons 
capacity, working with wooden tables or trays on low 
legs. The trucks are propelled by Edison nickel-iron 
accumulators, charged by means of a five-wire balancer 
supplied from the 480-volt mains. The charging is 
done at night and the power thus supplied is sufficient 
for an eight-hour day. The trucks can be given a 
boosting charge at mid-day if longer service is required. 
1 8 travel at 8 miles per hour, and have a small turning 
circle. 

Other Electric Vehicles.—Battery propulsion is used 
for lorries which convey odd packages from one shed 
to another and stores for dock use, two of which are 
tipping lorries. Electric batteries also operate two 
small tractors which are most useful for hauling odd 
wagons, ships' gangways, &c. 
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Locomotives.—For hauling trains between sheds and 
the marshalling grounds, and for marshalling, nothing 
has been found to excel the steam-locomotive. The 
type in general use is the four-wheeled side-tank 
locomotive, with cylinders 16 in. in diameter and 22 in. 
stroke. It has a 7-ft. wheel-base, and weighs about 
35 tons. The boiler pressure is 140 lb. per square inch, 
and the tractive force is about 9,850 lb. 

Wool Conveyors.—Though, as has been said, little 
machinery is used inside the cargo sheds, mention шау 
be made of a set of three wool conveyors recently erected 
in & double-storey cargo shed at Berth No. 34, by 
Messrs. Spencer, of Melksham. These convey wool bales 
between the ground and the upper floor. Each con. 
veyor is of Ше endless-belt type, and is about 55 ft. 
long and 4 ft. wide. It is suspended on a fulcrum at a 
point about one-third of its length from the upper end, 
апа so balanced that, when not in use, it can be easily 
hoisted out of the way, traffic passing beneath. The belt 
is of rubber-faced canvas, provided with heavy slats 
4 ft. apart, and rests on transverse channel.irons 
supported by two side chains on rollers, which run on 
angle-iron paths secured to the main plate girders. To 
prevent shock to these rollers when a bale is thrown 
on to the belt, à central longitudinal channel is tixed 
under the transverse channels, which momentarily 
takes part of the weight if the latter are deflected. The 
chains and belt are driven by a 5 h.p. reversible motor, 
fixed іп а frame suspended from the upper floor, and 
running at 750 r.p.m.; by means of gearing it gives a 
belt speed of 50 ft. per minute. This means that the 
slats pass at the rate of 750 per hour, but the number 
of bales travelling per hour is, of course, limited by the 
rate at which they can be fed to the belt and removed. 
To prevent bales rolling down the belt when descending, 
а hinged-flap ''retarder"' is fixed above it near its 
upper end. This is lifted out of the way when the 
bales ате travelling upwards. Тһе angle of inclination 
of the belt can be varied, so that it is always fed at 
floor level but discharges a little above floor level. The 
power consumption is about 23 units per hour. 

Cold Storage.—On Berth Хо. 40, facing the River 
Test, are placed the cold-storage buildings, which are 
owned by the International Cold Storage and Ice 
Company, and have a net storage capacity of 1,200,000 
cub. ft. Тһе main building is 400 ft. long and 150 ft. 
wide, and contains four floors surmounted by a flat 
roof partly covered with a receiving shed. Each floor 
is divided into halves by а central corridor, and sub- 
divided into rooms about 50 ft. square by insulated 
partitions. Access to the corridors, and hence to the 
rooms, is given by four 30-cwt. cage lifts, which serve 
all floors and the receiving shed. Оп the ground floor, 
these lifts serve а long platform alongside a rail siding 
which runs throughout the length of the buildiug. 
They also serve & shorter platform at the south end 
of the building where road vehicles are loaded. Produce 
can be fed into the building direct from a ship at the 
berth alongside, by cranes оп to the roof, or through 
chutes on to the basement floor, and by trucks thence 
to the lifts. Overhead runways are provided on the 
ground floor, on which 10,000 quarters of beef can be 
hung. and by means of which meat can be run direct 
to the railway platform with а minimum of handling. 
А large amount of meat is sent to London in this way 
packed in containers. Оп reaching Nine Elms, these 
are transferred to motor lorries and taken at once 
to market. 


Cooling the rooms is effected by the ammonia direct- 
expansion system, except on the first floor, where each 
room has its own system of forced circulation of dry 
air, the air being cooled over a battery of ammonia 
pipes placed in а small chamber. Тһе engine room 
adjoining the main building contains a De la Vergne 
twin vertical double-acting ammonia compressor, Iz 
in. diameter, and 20 in. stroke, with & capacity of 45 
tons of ice in twenty-four hours, and three York single- 
acting vertical twin compressors, 16 in. diameter an 
20 in. stroke, each with a capacity of 70 tons of ice in 
twenty-four hours. Each set is driven by а compound 
steam engine. The ammonia condensers are on the 
flat roof of the building, and consist of coils of 2n. 
diameter pipe cooled by water which is pumped from 
the river, and, after passing through the steam-con- 
densers in the engine room, returns to the estuary. 
The engine room also contains plant for providing 
electric light and power for working lifts, &c., and 8 
set of valves for controlling the ammonia supply to. 
and hence the temperature of, each room 1n the store. 
An installation of electrical distant-reading thermo- 
meters is fitted, so that the temperature of any jus 
can be read in the engine room. Other fittings ша е 
steam pressure, temperature, and СО; recorders, ànd à 
Lea recorder for registering the amount of water 
evaporated by the boilers. Steam 18 provided by three 
Babcock and Wilcox boilers, each of an dead 
capacity of 8,000 lb. per hour. They are fitted wl! 
automatic continuous chain grates and guperheaters. 
Coal is supplied from an overhead bunker con 
315 tons, and is fed from ground level by 8 30% 


JUNE 29, 1928. 


driven continuous bucket.chain elevator. Аггапре- 
ments are made for admitting hot ammonia gas into 
the expansion pipes in the various rooms when it is 
required to remove the snow from them. 


Electric Supply.— Until 1923, the docks were supplied 
with electricity from а generating station on the 
estate, where plant with а maximum output of 1,600 
kw. was installed, giving direct.current at 480 volts. 
This was distributed оп the three-wire system. At 
that time, the 60,000-ton floating dock was being built, 
and arrangements had to be made for an increased 
supply. It was also decided to increase the number 
of electric cranes and to electrify the graving-dock 
pumps and other machinery hitherto worked by steam. 
This necessitated an immediate supply of 3,500 kw., 
and arrangements were made with the Southampton 
Corporation for bulk supply at high tension. A 
scheme for its distribution was evolved by Mr. 
H. Wauchope, the Docks Electrical Engineer. Briefly, 
the Corporation supply, at 6,600 volts, three-phase, 
50 cycles per second, is received at the pumping 
station of No. 6 graving dock. At this point, a 
portion of it is converted to the standard docks 
voltage of 480, direct-current, by means of three 1,000 
kw. rotary converters. The converted current serves 
the greater part of the dock estate with lighting and 
power for cranes, workshops, and other purposes, as 
well as for the floating dock and for one of the large 
dewatering pumps of No. 6 Graving Dock. High- 
tension current is also distributed here for working 
the other two pumps at No. 6 pumping station, and to 
the pumping stations, Nos. 3, 4 and 5. At No. 3 
station, the current is transformed to a voltage of 415, 
three-phase, to drive a pair of 24-in. dewatering pumps 
which empty any one of three graving docks. It also 
works a ү of hydraulic-power pumps. At No. 4 
station, the current is similarly transformed во as to 
drive another pair of dewatering pumps which empty 
either of two graving docks. At No. 5 station, the 
same transformation is also effected, so as to drive a 
pair of 48.in. dewatering pumps emptying a large 
graving dock. Неге, too, are placed two rotary 
converters, which transform а portion of the current 
to 480 volte, direct.current, to drive another set of 
hydraulic-power pumps, and also to provide light and 
power for general use at the south end of the dock 
estate. It may be said that the bulk supply is con- 
verted to direct-current for use in cranes, small pumps, 
lighting, and for general purposes, and is used as 
alternating current for the large pumps. 


New Dock Extensions.—A start has been made with 
а large scheme of dock extensions which is to be carried 
out on the Western Shore. Тһе scheme involves the 
reclamation of 407 acres of mudland in the bay of the 
River Test, about two miles long and extending from 
the Royal Pier upstream to Millbrook Point. Тһе 
river face of this reclaimed ground will be, for the most 
part, formed by a deep-water quay wall, 7,400 ft. long. 
Outside the quay wall, the berths апа approach channel 
will be dredged to а width of at least 500 ft., and to 
а depth, where necessary, of 45 ft. at L.W.O.S.T. The 
soft mud thus dredged will be dumped at sea, but the 
harder materials will be used to form the reclaimed 
ground. Facing the quay will be six large cargo sheds, 
each about 1,000 ft. long and 120 ft. wide, and served by 
rail tracks and vehicular roads. The site is во arranged 
that it will be possible, in future, to construct, a jetty 
about 5,000 ft. long and 400 ft. wide running parallel 
to the new quay wall and 600 ft. away from it. Vessels 
will be able to berth on both sides of this jetty, and the 
complete scheme will give accommodation for 20 
additional vessels of the largest size. At the upstream 
end of the reclaimed area, a space is reserved for the 
construction of two large graving docks. Two соппес- 
tions are to be made to the main line. One will be at 
the upstream or western end of the new reclaimed агеа, 
where a siding will leave the main line аб Millbrook 
station by which passenger and goods trains can be run 
direct into any of the new sheds, or to a group of 
marshalling sidings which will be laid down behind 
them. The other rail connection will be at the down- 
stream or eastern end of the reclaimed area, where а 
new siding will link up with the Harbour Board's rails 
at the Royal Pier, and thus connect the new docks with 
the existing docks. Тһе work involves the reclamation 
of 116 acres of mudland which belong to the South- 
ampton Corporation, most of which will be returned 
to them on completion. About 10 acres of this land 
аге to be used as а recreation ground. Тһе work also 
involves the construction of a new quay wall, about 
400 ft. long, between the Royal Pier and the Town 
Quay. 

This wil be given to the Southampton Harbour 
Board for their use, aa it will replace the older quay wall 
which is being used by the new eastern railway approach. 
As this approach is to pass through the site of the 
existing Toll House at the entrance to the Royal Pier, 
this building is to be demolished and rebuilt. The 
work will include the widening of the vehicular road 
between the Royal Pier and the Town Quay, which, at 
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present, is dangerously narrow. Fortunately there are 
not many buildings along the existing foreshore, as most 
of it is bounded by the Southern Railway Company's 
main line from Southampton West to Bournemouth, 
but such buildings as there are will be cut off from their 
access to the sea. Among these is the Corporation’s 
electric power station, which, at present, obtains a large 
quantity of sea water for condensing purposes from the 
mudland adjoining, which is covered at every high 
tide. To meet their requirements, two culverts about 
1,000 yards in length and 7 ft. in diameter are to be 
constructed from the power station to the edge of the 
reclaimed area, where they will have their outlets in 
deep water. These culverts will be used alternatively 
for supplying and discharging as much as 200 cub. ft. 
of water per second, if and when required. A third 
culvert of the same size is being added to deal with 
storm water from the town, which, at present, discharges 
through various pipes and culverts mainly near the 
West Station. This culvert will be provided at its 
outlet with a pumping station, which will come into 
operation during times of very high tide and of excessive 
rainfall, so as to obviate the flooding which even now 
sometimes takes place near the West Station, and 
would otherwise be aggravated under the new сіг- 
cumstances. The three culverts are to be built in a 
deep trench, one beneath the other, for the greater 
portion of their length. The two culverts supplying 
the electric power station will also be used to supply the 
Corporation’s swimming baths situated adjacent to the 
power station. 

The first portion of the work is now in hand, and 
involves the construction of 3,500 ft. of the deep-water 
quay, together with the reclamation of about half the 
bay, including the whole of the land belonging to 
the Southampton Corporation. It also includes the 
dredging of the berths alongside the new quay wall, 
and of the approach channel to connect them with the 
existing deep-water channel off the docks, and the con- 
struction of the two main railway connections and 
sufficient sidings to serve the new berths. Three of 
the cargo and passenger sheds, and the culverts and 
70 570 incidental works which have been described, will 

ilt. 

Methods of Reclamation.—Already part of the new 
channel has been excavated, and about 18 aores of 
land have been reclaimed with the best of the dredged 
material. This area was first surrounded by ап 
embankment of dredged gravel, which was partly 
dumped from hopper barges into а cutting dredged 
through the soft mud, and partly built up by a special 
transporter which conveyed the gravel from barges to 
the upper part of the bank. "The seaward face of this 
embankment was protected by means of fascines, and 
eventually by stone pitching. Into the enclosure thus 
formed, gravel, sand, and clay have been filled in by 
pumping through a long pipe-line. The pumping plant 
was mounted on а special pontoon containing four 
pumps. Two of these fed water into the barge to be 
emptied, in order to dilute the earth, and the other two, 
which could be used alternatively or in series, sucked 
out the earth thus diluted and discharged it through 
the pipe-line on to the ground to be reclaimed. For 
part of the time, two such planta have been in use. 

The author has to thank several friends for help in 
preparing this description of the activities of the port, 
particularly Mr. E. H. Dashper, the Superintending 
Mechanical Engineer at the docks, Mr. H. Wauchope, 
the Electrical Engineer, and Mr. B. T. Aitken, the 
Manager of the Cold Store. 


BRITISH PRODUCTION OF Pig IRON AND STEEL.— 
According to a recent d en issued by the National 
Federation of Iron and Steel Manufacturers, Caxton 
House (East), Tothill-street, Westminster, S.W.1, the 
number of furnaces in blast at the end of May was 148, 
а net decrease of one since the beginning of the month, 
two furnaces having gone into blast, and three having 
ceased operations. The production of pig-iron amounted 
to 591,500 tons in May, compared with 563,100 tons in 
April and 720,100 tons іп Мау, 1927. Тһе production of 
steel ingots and castings in May amounted to 752,700 
tons, compared with 644,100 tons in April and 884,600 
tons in May, 1927. 


ELECTRICITY SUPPLY АТ CLACTON-ON.SEA.—Às іп 
numerous other districte, the rural areas round Clacton- 
оп-Зеа are now receiving a supply of electricity from the 
undertaking in the town. Тһе resulting increase in 
load has recently led to the installation of two 750-kw. 
three-phase alternators, supplying current at 6,600 volts 
and 50 cycles. These are driven by Diesel engines. Ав 
the supply in the town is on the direct-current three- 
wire system, two rotary converters, with outputs of 
500 kw. and 250 kw., respectively, have been installed 
to render the arrangements more flexible. Ав regards 
the rural supply, the generator pressure is stepped up 
to 11,000 volts by two 250-kv.-a. transformers for trans- 
mission to Little Holland, where, at present, two 100 kv.-a. 
transformers are installed in а brick-built substation. 


The generating and converting plant and switchgear 
necessary to carry out these extensions were supplied by 
Messrs. Crompton Parkinson, Limited, of Guiseley, 


near Leeds. 


tight, even when it is not exposed to pressure. 
pipes can be laid rapidly in water, since all that is 
necessary is to push one length of pipe into the other. 
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THE BILLE JOINT FOR REINFORCED- 


CONCRETE PIPES. 


PriPES constructed of concrete, either with or with- 


out steel reinforcement, are gaining favour among 
engineers, especially in the larger sizes and on runs 
where numerous junctions are not required. Such 
pipes, especially when silicified under pressure with 
silicate of вода, are, experience shows, water and gas 
tight under the highest pressures used in practice, but 
ап important obstacle to their extended employment 
has been the lack of з cheap and efficient joint for 
connecting the various lengths together. 


This difficulty is said to be overcome in the joint in- 


vented by Mr. Léon Billé, of Nogent-sur-Marne (Seine), 
France, illustrations of which, applied to & 40-in. pipe, 
are given in the accompanying sections, Figs. 1 and 2. 
Ав shown in Fig. 1, the ends of the two pipe lengths 
which it is desired to joint are cast so that when put 
together they form a dove tail, the joint being actually 
made by using а rubber grummet of special shape, 


which, in Fig. 1, is visible resting on the right-hand 
portion of the pipe. The upper end of this grummet 
is splayed out to allow of greater flexibility, the two 
parts being compressed together when the joint is 
made, as shown in Fig. 2. The lower portion of the 
grummet also consists of two arms, which are, however, 
not fully closed up when the joint is complete. The 
space left between them, as is clear from the lower 
part of Fig. 2, is thus exposed to water pressure, 80 
that the grummet is pressed against the wall of the 
pipe. The unshaded longitudinal portions shown in 
these drawings represent the reinforcing bars. 

Mr. Billé states that the joint has been tested on а 
12-in. pipe at a pressure of 100 kg. per square centimetre 
(1,422 Ib. per square inch), the pipe being meanwhile 
subjected to vibration without a leak being discovered, 


even when the outer surface of the joint was covered 


with soapsuds. It has also been found to be water- 
The 


The same type of joint can be used when а connec- 


tion is made between а reinforced-concrete and a cast- 
iron pipe, a suitable collar being formed on the latter 
for the purpose. 
а reinforced-concrete sleeve, which is poured in situ. 
A collar of this kind is also recommended where the 
pipe line ís laid in marshy ground. 


In this case, the joint is covered with 


BRITISH STANDARD SPECIFICATIONS FOR PAINTs.~-In 


continuance of their programme for paints, varnishes and 
paint ingredients, the British Engineering Standards 


Association have just issued the following specificationa— 
Green Oxide of Chromium. No. 318—1928; Vandyke 
Brown, No. 319—1928: Vermilion, Хо. 320—1928 ; 
Paste Driers, No. 331—1928; Liquid Dryers, No. 332— 
1928; and Red Lakes, Хо. 333—1928. The specifica- 
tions contain clauses regulating the composition, and 
also standard reception tests for the purchase of these 
materials ; appendices are also included, giving standard 
methods for carrying out the tests. The first stage of 
the work of the committees is now being brought to a 
conclusion, but the question of gloss paints ia still out- 
standing. This question is under consideration by a 
sub-committee and, at the present moment, research is 
being carried out with a view to establishing some relation- 
ship between physical tests and performance. Copies of 
these six new specifications may be obtained from the 
B.E.S.A., Publications Department, 28, Victoria-street, 
London, S. W. I, price 24. 2d. each, post free. 
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ENGINEERING TRAINING AND 
EDUCATION. 


Royal Scholarships and Free Studentships. We 
have on numerous occasions referred in this column 
to the Royal Scholarships and Free Studentships 
offered annually by the Board of Education, and 
tenable at the Imperial College of Science and Tech- 
nology, London. We are now informed that the 
examination for 1929 begins on April 24. Intending 
candidates are required to make application on the 
prescribed form, which may be obtained from the 
Board of Education, Whitehall, London, S. W. I, 
not later than January 15, 1929. Full particulars 
regarding the examination will be found in the 
“ Syllabus of the Science Scholarships Examination, 
1929," which may be obtained, price 3d. net, from 
H.M. Stationery Office, Adastral House, Kingsway, 
London, W.C.2. 

Whitworth Scholarships.—A number of scholarships 
and prizes on the Foundation of Sir Joseph Whitworth 
are offered for competition annually, to candidates 
possessing handicraft experience obtained іп а mech- 
anical-engineering workshop. These comprise two 
Whitworth Senior Scholarships having an annual 
value of 2601. and tenable for two years; six Whit- 
worth Scholarships having an annual value of 1257. 
which may be increased in special cases, and tenable 
for three years; and Whitworth Prizes, not exceeding 
25 in number, to unsuccessful competitors for the 
Scholarships whose work appears to deserve гесор- 
nition. Full details regarding the Scholarships are 
published in ** Regulations for Whitworth Scholarships, 
1928," which may be obtained, price 24. net, from H.M. 
Stationery Office, Adastral House, Kingsway, London, 
W.C.2. Candidates intending to sit for the 1929 
competition are reminded that applications for admis- 
sion must be made, not later than January 15, 1929, 
on the prescribed form, to be obtained from the Board 
of Education, Whitehall, London, S.W.1. 


ECONOMIC CONDITIONS IN 


PARAGUAY. 


SITUATED in the far interior of the South American 
Continent, the Republic of Paraguay has an area 
about equal to that of England and Wales, and a 
population of 800,000, or less than that of the City 
of Liverpool. Roads, as we know them, are practically 
non-existent, and there is only one public railway 
line, the Paraguay Central Railway, which is а British 
enterprise, and runs from Asunción, the capital, to 
Encarnación, 232 miles distant on the Alto Parana 
river, where connection is made with the Argentine 
railway system. It will be readily understood, 
therefore, that the internal] development of the country 
must be very slow for the present. 

Cattle raising, agriculture, and the exploitation of 
forest products are the chief industries of Paraguay, 
the export values of each of which, during 1926, 
were 1,022,8381., 763,0411. and 1,297,683/., respec- 
tively, which figures are slightly lower than those 
for the previous year. Тһе long-continued drought 
has brought serious loss to the agricultural community, 
and both cotton and tobacco growers have suffered 
during the last two years. The demand for hardwoods 
in the Argentine has also declined, and prices now 
are far from encouraging. 

А table is included in a report from His Majesty's 
Consul at Asunción, giving the total values of the 
imports and exports during the years 1925, 1926 
and 1927, which may be quoted as follows: Exports, 
3,133,235/., 3,099,5001. and 2,856,408/. : and imports, 
3,530,559/., 2,441,056“. and 2,395,55%., respectively. 
During these years the exports to the United Kingdom 
were 36,0171., 21,378“. and 46,73 L., respectively, while 
the principal countries of origin of the goods imported 
into Paraguay were as follows: Argentine, 801,823/. ; 
United States, 444,78 1.; United Kingdom, 262,8927. ; 
Germany, 229,350.; Spain, 167,054/.; and Italy, 
129,829]. The figures given in each case are those 
for 1927, but that for the value of imports from 
the Argentine is rather misleading, as it should ђе 
remembered that Buenos Aires is the chief scaport 
from which many European and other consignments 
are reshipped to Paraguay. 

Among the British manufactures imported into 
Paraguay, textiles and hardware are the more 
important, and in both these lines the United States 
and Germany have gained ground. Manufacturers 
should realise that whereas the confidence with which 
British goods and methods are regarded leaves little 
to be desired, sales are not infrequently lost owing to 
the fact that quality and price are both higher than 
the market can afford. | 


Сохтваста—Мевзгв. Haggerty, Lawrance and Com- 
pany, 237, Mansion House Chambers, Queen Victoria- 
street, London. Е.С.4, have recently received an order 
from «ће London County Council Tramways for four 
Bull arc-welding sets, 
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CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade. — The Cleveland pig iron 
trade presents no new feature of moment. Recognised 
values are well upheld by the strong statistical Position of 
makers, notwithstanding the absence of buyers from the 
market. The restricted output continues to be absorbed 
largely by makers’ own consuming plants, and stocks, 
which are at a very low ebb, are unlikely to increas, 
at all events for the next few weeks. A rather disquieting 
factor, however, is the successful competition, in certain 
markets, of the products of other home iron centres. 
Comparatively cheap parcels of Northamptonshire iron 
are going to customers in Scotland who have been drawing 
supplies from this area. Fixed quotations stand: 
No. 1 Cleveland, 68. 64.; No. 3 g. m. b., 66s.; No. 4 
foundry, 65s. ; and Хо. 4 forge, 644. 64. 


Hematite. —Excessive supply and rather heavy stocks 
hamper East Coast hematite makers, who, however, are 
tempted to endeavour to take a slightly firmer stand, 
following а few small sales to home firms and to overseas 
customers. Prices are not fixed and are unsteady, the 
figures named being substantially below cost. Nominally 
recognised market rates are ruled by mixed Nos. at 
695, but while customers claim that they can place 
orders on lower terms, at least one firm of makers is 
holding out for the equivalent of 70s. for mixed Nos. 


Foreign Ore.—Transactions in foreign ore are few and 
small, but & threatened shortage upholds values, Beat 
rubio is 224. 6d., c.i.f., Tees. 


Blast- Furnace Coke.—W hile local consumers of Durham 
blast-furnace coke are somewhat less disinclined to 
negotiate for supplies, parcels are not taken up at all 
freely. A moderate export business is, however, still 
passing. Good average qualities are 17s. 6d. to 178. Bd., 
delivered to works in this district. 


Manufactured Iron and Steel.—Conditions in the various 
branches of manufactured iron and steel keep far from 
satisfactory, and hope of early revival is fading. Conti- 
nental competition is not formidable, most overseas 
firms being во well sold that they can only give forward 
delivery, but tho situation abroad is not diverting orders 
of importance to this district. Semi-finished steel pro- 
ducers, however, report more business passing. Common 
iron bars are 101. 58.; best bars, mi 108. ; best best 
bars, 101. 158.; iron rivets, 11/. 58,; packing (parallel), 
71. 10s.; packing (tapered), 10/.; steel billets (soft), 
6l. 154.; steel billets (medium), 71. 24. ва. ; steel billets. 
(hard), 71. 12s. ба. ; steel rivets, III.; steel ship plates, 
8l. 78. 6d.; steel angles, 7l. 17s. 6d.; steel joists. 
7l. 178. 64.; heavy sections of steel rails, 8. 10а.; 
black sheets (No. 24 gauge) 10:.; and galvanised 
corrugated sheets (No. 24 gauge), 131. 5s. 


THE INSTITUTION OF NAVAL ARCHITECTS.—Members 
of the Institution of Naval Architects will be pleased 
to hear that the Council have acquired the freehold of 
two houses in Adam-street, Adelphi-terrace, thus secur- 
ing for the Institution а permanent home in the same 
neighbourhood as before. On and after July 1, all 
correspondence should be addressed to the Institution 
of Naval Architects, 2, Adam-street, Adelphi-terrace, 
London, W.C.2. 


BRIDGE AND STRUCTURAL ENGINEERING CONGRESS.— 
The first International Congress for Bridge and Structural 
Engineering was held at Zurich in September, 1926. 
We now learn that а second congress will be held at 
Vienna from September 24 to 27 next. 16 will be opened 
on the first day, at the Viennese Academy of Sciences, 
and will be continued at the Technische Hochschule. 
and аб the Osterreichischer Ingenieur und Architekten- 
Verein. Members of prominent civil-engineering institu- 
tions have been formed into an honorary committee. the 
English representative of which is Lieut.-Col. J. Mitchell 
Moncrieff, President of the Institution of Structural 
Engineers. The president of the Congress Committee 18 
Professor F. Hartmann. The first two days of the 
Congress will be devoted to a consideration of reports 
dealing with fundamental probleme connected with steel 
and reinforced-concrete construction. Sectional meetings 
will, it is anticipated, also be held. The secretary of 
the Congress Committee is Dr. F. Bleich, Technische 
Hochschule, Wien, Austria, from whom further particu- 
lars may be obtained. 


INTERNATIONAL FEDERATION OF CONSULTING ENGI- 
NEERS.—We understand that the Fourth International 
Congress of Consulting Engineers will be held at Amster- 
dam from September 12 to 15 next. The business meet- 
ings will commence at 10 a.m. on September 13, when 
various matters affecting the consulting engineer s 
sphere of operation will be discussed. At 2 p.m., E 
question of international standard specifications w 
be discussed. At 8 p.m., a lecture, illustrated Бу lantern 
views, on the Zuider Zee and other large Dutch public 
works will be delivered. Оп September 14, the question 
of “ Relations between Consulting Engines асы 
and Contractors, notably on Matters Concerning Centra 
Heating,” will be discussed. The afternoon of Septem- 
ber 14, and the whole of September 15, will be devoted to 
visits and excursions to works and places of interest я 
the vicinity of Amsterdam. The official ЕН be 
the Congress are French, German and English. Fur ed 
information regarding the Congress may be реа 
from the Secretary of the Organisation Committee, 
Mr. V. W. van Gogh, 125, Heerengracht, Amsterdam, 
Holland. 


JUNE 20, 1928.) 


— ——v—ü— С Сыз 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel. Uneven conditions continue to operate 
іп the steel апа engineering trades. Тһе demand for 
raw and semi-finished materials is still on the light side. 
Output at furnaces, while in excess of that of last year, 
is only about 50 per cent. capacity. Large stocks of 
pig iron are accumulating at works owing to the hand- 
to-mouth policy of purchasing. There is a poor demand 
for steel bars, strip, rods, and wire. The railway roll- 
ing stock departments are experiencing better times. 
The outlook, too, is much brighter. Contracts have 
been booked on home account, and prospects of orders 
being received from South America are considered to be 
bright. There is only a moderate demand for ship- 
building requisites, while the armament branches con- 
tinue to receive their share of the limited amount of 
work in circulation. Manufacturers of electrical plant 
report a heavy demand both on home апа foreign 
account. India, Australia, and New Zealand give hope 
of placing some big contracts locally for hydro-electrical 
plant, while electrical development schemes in other 
parts of the world should also prove beneficial. Agri- 
cultural plant is not in such active request as the early 
part of the season promised. Output of the various 
classes of special steels shows an increase, despite keen 
competition from abroad. The tool trades are doing 
better. Engineers’ tools are good lines, while road- 
making implements, and also crushing plant and cement 
making and mixing machinery are all stronger. 


South Yorkshire Coal Trade.—While the home demand 
for the various classes of fuel is only moderate, attrac- 
tive export prices—due to the coal marketing scheme— 
have resulted in better business being done on overseas 
account. Industrial fuel is very erratic, the market 
generally showing little change. An early improvement 
is improbable. With the advent of warmer weather, 
the demand for house coal has weakened, with the 
result that colliery sidings are well stocked. Blast- 
furnace coke is about the same, but both foundry and 
furnace varieties show improvement. Gas coke remains 
steady. Quotations :—Best branch hand picked, 265. to 
274. 6d.; Derbyshire best bright house, 198. 6d. to 
208. 6d.; best house coal, 185. 64. to 208.; screened 
house coal, 168. to 175.: screened house nuts, 14s. to 
158. 6d.: Yorkshire hards, 14s. 94. to 165. ; Derbyshire 
hards, 14s. to 16s.: rough slacks, 85. 64. to 95. 6d. ; 
nutty slacks, 5s. to 63. ; smalls, 38. to 48. 6d. 


THE MARKING оғ IMPORTED СОРРЕВ.--Тһе Standing 
Committee, General Merchandise, appointed by the 
Board of Тгаде will hold an inquiry аз to whether 
imported copper plates, sheets, strips and other rolled 
sections, rods and wire (other than insulated wire), and 
tubes should bear an indication of origin, at 11.30 a.m., 
on Monday. July 23, and at 10.30 a.m. on Tuesday, 
July 24. Тһе inquiry will be held at the Board of 
Trade offices, Great George-street, S.W.1, and com- 
munications should be addressed to the secretary, 
Mr. E. W. Reardon, at that address. 


TEÉNDERs.-—We have received from the Department of 
Overseas Trade, 35, Old Queen-street, London, S.W.1, 
particulars of tenders invited by various bodies in the 
British possessions and in foreign countries. Further 
details and information relating to these may be obtained 
on application to the Department at the above address, 
the reference number given below being quoted in each 
ease. Tenders, to be presented by July 18, are being in- 
vited by the Municipality of Salisbury, Southern Rhodesia, 
for the supply, delivery and erection of one sluice gate, 
complete with superstructure, and а water depth trans- 
mitter and recorder. Local representation is essential. 
(Ref. Хо. А.Х. 6407.)— The South African Railways and 
Harbours are inviting tenders, to be presented by August 
9. in Johannesburg, for the supply and delivery, at Cape 
Town, of six electrically-driven overhead travelling 
cranes. Local representation is essential. (Ref. Хо. A. X. 
6409.)—It ін reported from Bogota that а firm in Меде!. 
lin. the capital city of the Department of Antioquia, 
Colombia, intend to врепа the sum of 150,000 pesos in the 
purchase of а fleet of motor buses. (Ref. No. A.X. 
6412.)—-Particulars have been forwarded from Lourenço 
Marques of а scheme for the introduction of irrigation on 
agricultural properties in the Province of Mozambique, 
indicating а possible demand for boilers, engines, pumps, 
cast-iron or lap-welded steel piping, semi-portable 
engines, and boilers of the combined-locomotive type, &c. 
(Ref. No. А.Х. 6436.)—It is reported by the commercial 
secretary at Buenos Aires that the tenders invited for 
the construction of а part of the branch line La Paz- 
Feliciano-San Jaime have to be presented by July 16. (Ref. 
No. А.Х. 6448.)-А company has recently been formed 
in Roumania with the object of establishing & jute and 
hemp spinning and weaving mill. Firms desirous of 
offering jute and hemp spinning and weaving machinery, 
&c., of British manufacture, can obtain the address of 
the company on application to the Department of Over- 
secas Trade, quoting reference number А.Х. 6449.— The 
State Electricity Commission of Victoria is calling for 
tenders, to be presented by October 31, for the supply 
aud delivery of water-tube boilers with auxiliary and 
accessory equipment. (Ref. No. A.X. 6453. —Specifica- 
tions have been forwarded from Bogota relating to calls 
for tenders by the Colombian Ministry of Public Works 
for supplies for the railway and road services under Из 
charge. The material required includes shovels, rails and 
fishplates, pumps, steel tanks, cranes, locomotives, air 
compressors, road rollers, lorries, &c. Application for 
further particulars should be made without delay to the 
o nent of Overseas Trade, quoting reference number 
^. 2800. 
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NOTES FROM THE SOUTH-WEST. 


CanDiFF, Wednesday. 


The Coal Trade. Exccedingly quiet conditions have 
characterised the Welsh steum-coal trade during the 
past week. The Buenos Aires Great Southern Railway 
has placed & contract with а London firm for 90,000 
tons of Monmouthshire large, to be delivered from July 
to November, otherwise the market was devoid of any 
feature of particular interest. Inquiries circulated very 
sparingly. and business was insufficient to absorb even 
the lessened output, caused by the fact that many pits 
were idle, while the majority of those working were 
compelled to effect numerous temporary stoppages 
owing to the general lack of demand. Тһе unsatisfac- 
tory state of affairs was reflected in the clearances for 
the week, which, at 377,030 tons, showed a reduction of 
129,000 tons on the previous week, when the best figures 
for the year were shown. Each of the porta. with the 
exception of Swansea, shared in this decline. Shipmente 
аб Cardiff were lowered from 291,840 tons to 248,570 
tons, at Newport from 110,820 tons to 52,910 tons, at 
Port Talbot from 48,670 tons to 18,780 tons, and at 
Llanelly from 8,480 tons to 7,270 tons. А further 
indication of the general slackness is the fact that the 
Great Western Railway Company, the owners of the 
South Wales Docks, have given notice to some 2,000 
shopmen, placing them on short-time working from July 2, 
on account of reduced maintenance work consequent 
on the reduction in traffic. The men, instead of working 
from Monday to Saturday midday, will commence on 
Tuesday and finish on Friday. What demand there 
was for coal was generally confined to the best classes of 
large, with the result that best Admiralty large and 
Black Veins were able to realise about 3d. рег ton above 
the minima. Other descriptions of large were, however, 
plentiful and obtainable at the minima, which salesmen 
refused to break despite numerous temporary stoppages 
at the pits through lack of demand. Smalls, though in 
reduced supply, were sufficient to meet requirements, 
with prices ranging from 118. to 12s. 8d., according to 
quality. Sized coals have also developed irregularity, 
and even dufís, which have been very scarce, have become 
more freely available. 


Iron and Steel.—Shipments of iron and steel goods 
in the past week totalled 32,002 tons, which was the 
second highest figure this year. Exports of tinplates 
and terne plates were raised from 8,424 tons to 13,417 
tons, black plates and black sheets from 844 tons to 
5,458 tons, galvanised shcets from 4,164 tons to 4,340 tons, 
and other iron and steel goods from 6,606 tons to 8,788 
tons. 


Мотов Suow, BUENOS AIRES. -A report оп the winter 
motor-car exhibition of closed cars at Pabellon De Las 
Rosas has been prepared, by the Department of Over- 
seas Trade, from information furnished by the com- 
mercial secretary at Buenos Aires, and issued to firms 
whose names are entered on its special register. United 
Kingdom firms desirous of receiving a copy of this 
report, together with particulars of the special register 
service, should communicate with the Department of 
Overseas Trade, 35, Old Queen-street, London, S. W. I. 
quoting reference number A.X. 642]. 


THE AMERICAN MICA TRADE DURING 1927.— According 
to a report of the United States Bureau of Mines, 
Department of Commerce, the total quantity of uncut 
mica sold by producers in the United States in 1927 
was 7,036 short tons, valued at 322,621 dols.. and of 
this quantity 756 tons was sheet mica, the rest being 
ветар mica. Аз compared with 1926, the total sales of 
uncut sheet писа showed а decrease of 30 per cent. in 
quantity and 47 per cent. in value, while that of scrap 
mica showed & decrease of 11 per cent. in quantity and 
19 per cent. in value. 


MEASURING-TaPE TESTS AT THE UNITED STATES 
BUREAU OF STANDARDS: ERRATA.—With reference to the 
abstract of Cireular No. 328 of the United States Bureau 
of Standards, dealing with the methods used by that 
body in testing measuring tapes, and published on page 
623 of our issue of May 18 last, we regret to find that 
two slight errors need correction. Тһе tapes for precise 
geodetic work are not tested on Ше steel bench, аз 
stated on line 3 of the abstract, but on the geodetic 
comparator described in the second and third paragraphs. 
Also the coefficient of expansion of 0:0000116 рог 
deg. C., mentioned on line 12 of the abstract, applies to 
ordinary steel tapes and not to Invar tapes, as stated, 


PERSONAL. -We understand that the address of the 
London office of Messrs. Hopkinsons, Limited, Britannia 
Works, Huddersfield, is now 34, Norfolk-street, Strand, 
W.C.2.—An agency arrangement has been concluded 
between Messrs. Automatic and Electric Furnaces, 
Limited, Elecfurn Works, North-road, Holloway, N.7, 
and Messrs. Alfred Herbert, Limited. of Coventry, for 
the sale of Wild-Barfield electric furnaces in the Republics 
of Chile, Bolivia, апа Peru.—The Great Western Най. 
way Company has opened a new docks and passenger 
office at 84, Leadenhall-street, E.C.3.—Engineer-Captain 
W. Onyon, M. Inst. C. E., has recently joined the staff 
of Messrs. Vickers- Armstrongs. Limited, Barrow-in- 
Furness, in a consultative capacity, and will represent 
them in London.—The Leicester address of Mesars. 
Brook Motors, Limited, Empress Works, Huddersfield, 
із now Allen House, Newarke-street, Leicester.— Mesara. 


Reavell and Company, Limited, of Ipswich, have con- 
vened Messrs. В. L. Quertier and К. Reavell to their 


directorate. 
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NOTES FROM THE NORTH. 


Guascow, Wednesday. 
Scottish Steel Trade.—-Business in the Scottish steel 


trade is still extremely quiet, and prospects are not very 
bright. The hardening of Continental prices has had little 
or no effect on conditions here, апа steel makers cannot 
see any possibility of improvement in the demand before 
the holiday stoppage in mid-July. Тһе shipyards are 
consuming a fair amount of material, but the total 
tonnage is & long way short of capacity, and steelmakers 
are not getting many new specifications from that source. 
The export trade is also very quiet, and the half-year 


ust closing must be written down as very disappointing. 
n the black-sheet trade the conditions have altered little, 


but & fair amount of business is going through for the 
higher grades. Ordinary qualities are slow, апа galva- 
nised sorts keep moving with the latter а trifle firmer. 
The following are the current market quotations :— 
Boiler plates, 101. 10s. per ton; ship plates, 84. 7s. 64. 


г ton; sections, 71. 178. 64. per ton; sheets, $ in., 


81. 12s. ба. per ton; and galvanised corrugated sheets, 
24 b.g., 131. 78. 64. per ton, all delivered Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland 


malleable-iron trade the conditions continue dull and 
lifeless, and dealings are of a restricted nature. In the 
steel re-rolling branches business is also quiet, and prices 
have an easier tendency. “ Crown bars are quoted at 
101. 5s. per ton for home delivery, and 9/. 158. per ton for 
export; and re-rolled steel bars are priced at 71. 58. per 
ton for home delivery, and 71. per ton for export. 


Scottish Pig-Iron Trade.—The demand for Scottish 


pig iron is scarcely any better this week, and considera- 
tion is being given by some makers to a further reduction 
in output, Prices continue firm, but current production 
cannot be absorbed by the demand, and it is doubtful if 
to-day's levels can be maintained, even though they 
show little or no margin. Тһе market quotations are as 
follows :—Hematite, 748. per ton, delivered at the steel 
works; foundry iron, No. 1, 75s. to 764. per ton, and 
No. 3, 708. to 718. per ton, both on trucks at makers' 
yards. 


Scottish Pig-Iron Shipments.-—The shipment of Scottish 


рі шор from Glasgow Harbour for Ше week ending 


aturday last, June 23, amounted to 626 tons. ОГ that 


total, 600 tons went overseas and 26 tons coastwise. For 
the corresponding week of last year tho figures were 
215 tons overseas and 122 tons coastwise, making u total 
shipment of 337 tons. 


INTERNATIONAL AERONAUTICAL EXHIBITION.—The 


eleventh International Acronautical Exhibition at the 
Grand Palais des Champs Elysées, Paris, France, was 
opened this morning, and will continue until July 15 next. 
In addition to French aircraft manufacturers, British, 
Gorman, Dutch, Italian, Czechoslovakian and United 
States constructors are participating in the Exhibition. 


THe Port оғ HaMBuna.—Originally founded as a 


fortress, Hamburg came into the possession of the 
Emperor Charlemagne in А.р. 804. 
part of the Frankish kingdom, and its importance fw 
steadily during the decades which followed. 

being subject to a succession of feudal overlords appointed 
by various States, Hamburg regained her freedom in 


he town becaine 


fter 


1227, &nd, subsequently, as & member of the famous 


Hanseatic League, became one of the most important 
trading centres in Middle Europe. In more recent 
times, Hamburg has developed into а centre of inter- 
national commerce, and the consequent growth of her 
docks and port works during the past 50 or 60 years 
is very fully described in а handbook, 

of Hamburg, by Dr. L. Wendemuth and Mr. W. Bottcher, 
and issued by the Deputation für Handel, Schiffahrt und 
Gewerbe, and the Baudeputation, Sektion für Strom- 
und Hafenbau, Hamburg. The book, which is printed 
in English, also contains & great deal of information 
regarding the loading and discharging facilities, ware- 
house accommodation, and the mechanical equipment 
of the port. It is well bound and clearly printed, and 
includes several maps and plans, as well as numerous 
illustrations; the publishers are Messrs. Meissner und 
Christiansen, Hamburg. 


entitled The Port 


ELECTRICITY SUPPLY IN SHANGHAI.—It is not sur- 


prang that the total sales of electricity by the Shanghai 
| 


unicipal Electricity Department were less in 1927 


than in 1926, but it is surprising that the output only 


fell from 408,245,310 kw.-h. to 400,343,385 kw.-h., 
а decrease of 1-93 per cent. The installed plant сара- 
city was 121,000 kw., but, as recently announced (вее 
p. 685, ante), this is being extended by 40,000 kw. Тһе 
maximum load recorded during 1927 was 90,000 liw. 
the load factor being 59-91 per cent. as against 61-79 
per cent. the year before. Taking everything into 
account, this can only be described ав а inarvellous 
result, especially as в large percentage of the output 
was used for power, the part of the load that was most 
adversely affected by the political situation. Оп the 
other hand, the consumption ior heating and cooking 
rose from 4.310,227 kw..h. to 06,902,643 kw.-h., an 
increase of 60-15 per cent., the connections under this 
heading amounting to 26,789 kw. "The total number of 
premises connected were 59,363, or 5,092 more thun the 
year before, while the number of consumers increased 
from 43,378 to 47,018. The connected load was 
174,919 kw., 14,822 kw. being added during the year. 
The coal consumption per kw.-h. generated was 1-8 №. 
compared with 1:68 lb. in the previous year, and the 
overall efficiency fell from 17-87 to 17:41 per cent. 
Considerable progress was made in modernising and ex- 
tending the transmission and distribution systems, 
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IN MEMORIAM. 


NIXON.—On July 3, 1926, at Finchley, Frederick A. Nixon 
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1926, he was respousible (ог the whole of the 1913-14 extensions 
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in entíre charge of all the engineering work and scheme in con- 
nection with the new Witbank Power Station. 


| Не also planned 
extensions for the Wankie Colliery Company, Limited, and for 


the Chinese Engineering Company, Limited. 
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MATHEMATICS AND ENGINEERING. 


In “ Тһе Autocrat of the Breakfast Table," Dr. 
Wendell Holmes affirmed that his respect for the 
mere mathematician had been materially diminished 
by the invention of the Babbage calculating 
machine, "a thing without brains or heart, too 
stupid to make a blunder.” Henceforward he felt 
that he " could hear the whecls clicking in the 
caleulator's brain." This confusion of the computer 
with the mathematician is far from uncommon and, 
indeed, even seems in some degree to be shared 
by Dr. J. A. L. Waddell, of New York, who in an 
address delivered а couple of vears since to an 
International Congress held at Toronto, observed 
that a knowledge of mathematics was of less value 
to the consulting engineer than a gift for expression. 
Men could, ће said, be readily hired to make calcu- 
lations, but it was not easy to find anyone able to 
explain engineering projects clearlv to a client. 
Ав a matter of fact, the really difficult problems of 
the structural engineer are not mathematical, 
and he is able to employ mere eomputers for much 
of his work, mainly becausethe mathematics required 
are elementary, and the really important matters 
are settled by judgment and experience rather than 
by calculation. 

Indeed, experience shows that the gift of compu- 
tation is often associated with quite а mediocre 
intelligence. Afamousexample is that of Тот Fuller, 
а negro slave born in Virginia, who, though he could 
neither read nor write, astonished 18th Century in- 
vestigators by his feats in mental arithmetic. Jaques 
Inaudie again, who could multiply four figures by 
four figures in his head as rapidly as a skilled 
operator could perform the feat with a machine, was 
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merely ап imperfectly educated ant from 
Piedmont. He could also give the product of still 
larger numbers, but the advantage then lay with 
the machine. Some eminent mathematicians have, 
of course, also shone as computers, and Euler must 
have had marvellous powers, of what Bidder called 
“registration,” since he was able to pursue his 
mathematical researches after the loss of his sight. 
Possibly, however, the liking for long arithmetical 
calculations shown by some noted mathematicians, 
arose from the fact that the operation being largely 
mechanical, formed a relief to the hard thinking 
involved in their normal work of research. 


From the engineer’s standpoint mathematics is 
simply a tool. He is concerned little with the 
soundness of the logic to which the modern profes- 
sional mathematician attaches such extreme 
importance. Unlike him he does require to know 
what he is talking about, and must have reasonable 
confidence in the truth of his assumptions. Hence, 
proofs based on geometric or physical intuition 
not merely suffice for his needs, but are, to him, 
actually more convincing than the rigorous demon- 
strations of the standard text books. "The engineer- 
ing student has, therefore, a legitimate claim to 
approach the study of mathematics by a less abstract 
path than that which recommends itself to the 
specialist. It was Lagrange, we believe, who made 
the boast, that in one of his treatises there was not 
a single explanatory or illuminative diagram. Тһе 
spirit thus displayed, would be wholly out of place 
in the teaching of mathematics to students of 
engineering. Fourier asserted that the most fruit- 
ful source of mathematical discoveries lay in the 
profound study of nature, and in fact, almost all the 
mathematics required in directing the great forces 
of nature to the use and convenience of man has 
originated in practical problems. That unity can 
be expressed as the sum of a Trigonometric Series, 
is apt to appear of purely academic interest, unless 
the student be shown, at the very outset, that this 
procedure originated in the attempt to calculate 
the distribution of heat іп а conducting solid. 
Elaborate investigations into the convergency of 
series are particularly unnecessary. It is generally 
sufficient for the practitioner to know that divergent 
series exist, since the fact that he always requires 
numerical results makes it nearly impossible for 
him to meet with serious trouble by an inadvertent 
use of a divergent series. 


As already noted, little but elementary mathe- 
matics is required in structural engineering, but 
increasing use of the more advanced branches of 
the subject is being made daily in other branches 
of the profession. Even in the case of pure statics, 
the aeroplane designer has to determine stresses in 
spars loaded both axially and transversely, and in 
which, therefore, the rule, invariable elsewhere, 
that deflections are proportional to the loads, no 
longer applies. 

He needs, moreover, some knowledge of partial 
differential equations if he is really to assimilate 
the fundamentally important work of Jowkowski 
and Prandtl on the flow of fluids round wing forms, 
whilst those engaged on the design of high-speed 
machinery have, as matters stand, to acquire some 
knowledge of the theory of vibrations. Ав invari- 
ably happens, however, when machinery is made 
in large quantities, the need for elaborate analvses 
in eonnection therewith, rapidly diminishes. An 
experienced steam turbine designer сап form, on 
mere inspection, a very fair idea of the strength 
of a rotating disc, or of its liability to dise vibration, 
whilst one new to the subject, however adequately 
equipped mathematically, would require several 
days to reach corresponding conclusions. New 
problems are, however, constantly arising in regard 
to which experience is lacking, and these can seldom 
be solved economically, unless those in charge of the 
work have a reasonable knowledge of physical and 
mathematical principles. 

Probably as time goes on, more and more use 
will be made of models. Тһе increasing favour 
with which monolithic structures of reinforced 
concrete are regarded, has brought about a situation 
in which computation i8 becoming commercially 
impracticable. In a certain Swiss bridge recently 
completed, the number of redundancies was no less 
than 27, and the determination of the stresses by the 
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usual methods ЖЫШ have involved Ше solution of 
the same number of simultaneous equations. Some 
computers, no doubt, seriously advocate, in such 
cases, the introduction of joints solely for the pur- 
pose of rendering the arithmetic more manageable, 
but few engineers аге as yet prepared to sacrifice 
the rigidity and endurance of their structures, merely 
to facilitate the calculation of the stresses. Аз ап 
alternative it is usual in the absence of model tests, 
to ignore the rigidity of many of the connections 
between members, but actual test shows that the 
stresses calculated in this way may be 50 to 100 per 
cent. in error. This is fortunately not a matter of 
much importance, since such errors appear to be 
practically always on the side of safety. 

In the note already referred to, Dr. Waddell 
suggests that engineering students should have an 
engineer as their mathematical tutor, but admits 
the difficulty of securing the right type of man. 
He makes, in fact, some somewhat severe strictures 
on technical teachers generally, of whom, he 
maintains, the majority are greatly overpaid, whilst 
the few exceptional men are far from adequately 
remunerated. "There certainly is a difficulty here, 
because in the very nature of things, colleges and 
universities must pay the post rather than the 
man, and, in order that the few exceptional men who 
are capable of really original work shall not be, 
discouraged from adopting the teaching profession, 
it is necessary that reasonable salaries shall be 
attached to the various chairs. 


THE BASIC-STEEL INDUSTRY. 


THE present year, it is interesting to recall, marks 
the fiftieth anniversary of the successful completion 
of the now famous experiments of Messrs. S. G. 
Thomas and P. G. Gilchrist, on the elimination of 
phosphorus from steel The introduction and 
subsequent rapid progress of the basic process is so 
well known that further comment upon the subject 
seems hardly necessary. In this jubilee year, how- 
ever, we may fittingly draw attention to a few facts 
and figures, and a general consideration of the position 
will prove instructive. In 1878, the world’s output 
of steel amounted to some 24 million tons, and 
Great Britain headed the list of steel-producing 
countries with a total of nearly one million tons, 
more than four-fifths of which were made by the 
acid Bessemer process, the remainder being acid 
open-hearth steel. The world production of steel 
ingots and castings, during 1927, as pointed out by 
Mr. B. Talbot in his recent presidential address to 
the Iron and Steel Institute, was about 99 million 
tons, and that this enormous increase, as compared 
with 50 years ago, is largely due to basic-steel 
manufacture is shown by the fact that over 84 per 
cent. of the total consists of basic steel. 

In all probability no two countries have derived 
greater benefit from the basic process than Germany 
and the United States. Тһе first-named country 
produced 460,000 tons of steel—naturally all acid, 
during 1878; in 1900, the output of acid steel was 
370,000 tons, but that of basic material totalled 
6 million tons. During the years which have ensued, 
the annual total for acid steel has remained more 
or less stationary at about 400,000 tons; that for 
basic steel, on the other hand, reached ‘nearly 18 
million tons in 1913, which total constitutes a high 
record. The figures for 1927 are, acid steel 190,000 
tons, and basic steel 154 million tons. A considera- 
tion of the statistics published in a paper by Professor 
а. B. Waterhouse, read recently in New York before 
the American Iron and Steel Institute, shows that 
the United States is in a position similar to that of 
Germany. While the production of acid open- 
hearth steel has consistently averaged one million 
tons per annum during the past 30 years, that of 
basic open-hearth material has risen from 24 million 
tons in 1900 to nearly 40 million tons in 1926, and 
to 37 million tons in 1925 and 1927. 

Probably the only steel-producing country in 
which the new process was not taken up with great 
enthusiasm was that in which it originated, namely, 
Great Britain. Although it rendered the large 
deposits of Cleveland ore available for the manu- 
facture of steel, it cannot be gainsaid that many 
British steelmakers and steel users, the latter being 
no doubt chicfly concerned, looked upon basic 
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steel “with кенен akin to scepticism and sus- 
picion. In fact, until a few years ago, acid steel 
was habitually specified in a great number of 
orders for steel, and a considerable number of users 
insisted upon receiving supplies of this material to 
the exclusion of all others. Of course, it should be 
remembered that when the basic process was given 
to the world, the steel industry in Britain was already 
firmly established and the materials and processes 
employed were considered quite satisfactory by 
makers and users alike. The Cumberland and 
Spanish ores employed were pure and low in phos- 
phorus, and were thus eminently suitable for the 
manufacture of acid steel. When, however, the 
British steelmaker saw other nations outstripping 
his own in the matter of steel production, he was 
apt to reflect somewhat bitterly that the wherewithal 
to accomplish this had been placed in the hands of 
foreign metallurgists by an Englishman, and that, 
if the basic process had not been invented, the 
British steel industry would still have been supreme. 
The answer to this charge is that nothing can 
stay the inexorable wheel of progress. Furthermore, 
it must be admitted that, until comparatively 
recently, the basic process has not been given the 
attention it deserved in several of our steel-producing 
districts. In the past, basic furnaces have too 
often been regarded as convenient receptacles for 
pig iron, scrap, and other raw materials, of indifferent 
or inferior quality, which could not be used in the 
acid furnaces of the plant. We have, in fact, 
heard the name “ destructor " applied to the basic 
furnace. The term was not intended to be taken 
seriously, nevertheless it is an indication of the 
attitude adopted by some metallurgists, and is 
another illustration of the correct application of the 
old saying that many a true word is spoken in jest. 


During the European war the overseas ore supplies 
became somewhat precarious and uncertain, and 
increased attention was paid to the Jurassic limonites 
occurring in Lincolnshire, Northamptonshire, Ох- 
fordshire, and Leicestershire. "These ores consist 
of hydrated oxide of iron, and are yellowish or 
brownish in colour; they are either sandy or clayey 
in texture, and usually contain from 20 per cent. to 
30 per cent. of iron, together with varying percent- 
ages of phosphorus. Many thousands of tons of steel 
have since been manufactured from this material, 
and that its usefulness has been definitely established 
may be gathered from statistics. While, for instance, 
in 1913, the steel made by the basic open-hearth 
process aggregated 2,251,793 tons, and represented 
only some 29 per cent. of the total output, that 
manufactured during 1920 totalled 4,682,000 tons, 
and represented over 50 per cent. of the total steel 
production. Again, during 1923, 1924 and 1925, the 
years immediately preceding the disastrous coal 
stoppage, some 5 million tons of basic steel, equiva- 
lent to upwards of 60 per cent. of the total output, 
were produced annually in this country. 


Perhaps the most interesting paper read at the 
recent spring meeting of the Iron and Steel Institute 
was that which described the new plant of the Apple- 
by Iron Company Limited ; this was reproduced at 
the time in our columns. This extensive and modern 
installation is entirely devoted to the utilisation of 
our Midland ores, and the large amount of thought 
and care taken in the design and lay-out of this 
and of similar plants in the Middlesbrough district, 
and in various other localities, indicates that the 
British basic-steel industry has now come into its 
own. It is no exaggeration to say that when 
trade conditions improve, the basic process will be 
responsible for a large and steadily increasing share 
of our national output of steel. Before closing 
our consideration of this aspect of the subject it 
may be of interest to point out that reserves of high- 
grade ore, suitable for the basic process, exist in 
many part of the Empire. The Wabana ores of 
Newfoundland may be cited as an example; this 
material contains from 50 per cent. to 55 per cent. of 
iron, and usually about 2 per cent. of phosphorus 
pentoxide. 

The growing interest taken in basic open-hearth 
| practice is evidenced by the number of contributions, 
dealing with some phase of the process, presented at 


meetings of the various technical and scientific 


societies. We have before us a paper entitled, 
The Use of Pulverised Coal in Basic Open-Hearth 
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Spring meeting of the American Society of Mech. 
anical Engineers, held at Pittsburgh. The principle 
of coal-dust firing, as applied to metallurgical 
furnaces is not, of course, new. We believe that ак 
long ago as 1872, a rotating-hearth puddling furnace, 
heated by this means, was in operation at Woolwich 
Arsenal, and proved satisfactory in many respects. 
In those far-off days, however, the facilities for 

grinding the fuel were not developed as they are 
to-day ; the coal dust produced in the early ‘seventies 
was not as fine as it could now be made, with the 
consequence that, occasionally, small pieces of 
coal were found embedded in the finished iron. 
Needless to say, this depreciated the value of the 
metal. 

Mr. Herndon’s paper, though all too brief, con. 
tains some interesting facts. Не states, for 
instance, that the introduction of pulverised coal 
as fuel for the basic furnaces of the firm with 
which he is connected, namely, the Eastern Steel 
Company, Pottsville, Pennsylvania, was by no 
means a voluntary measure. Pulverised coal was 
first used some thirteen years ago because the oil 
fuel previously employed had become prohibitive 
in price. A change appeared to offer considerable 
advantages, since the only alteration which seemed 
necessary in the lay-out of the furnaces was the 
replacement of the checker-chamber brickwork by a 
series of arches, and the provision of suitable burner 
equipment. The reason for substituting arches for 
the usual checkerwork was that the latter became 
filled with ash. It was realised that this could not 
be prevented, consequently the checkers were 
discarded and arches built in their place on account 
of the greater space which they provided. The 
arches are placed about 18 inches apart in rows, 
one above the other, with a gap of about 3 ft. between 
the rows. The plant comprises four 50-ton and two 
80-ton basic furnaces. Mr. Herndon states that 
the operation of these furnaces does not now present 
any great difficulty; in ease of working they 
compare favourably with furnaces utilising producer 
gas. The life of each furnace is of the order of 
200 heats for one roof, and the coal consumption 
ranges from 500 lb. to 600 lb., per ton of finished 
Steel ingots. 

Although the author gives few details, it may be 
gathered that much trouble and many disappoint- 
ments were experienced before the present satis- 
factory running conditions were established. He 
believes, however, that pulverised coal is the best 
fuel to use under the particular conditions obtaining 
at Pottsville. In the United States, a great varietv 
of fuels, each no doubt suited to the conditions 
involved, are used in open-hearth practice. These 
include such materials as natural gas, mixtures of 
tar and fuel oil, and mixtures of coke-oven gas. 
natural gas, tar and fuel oil. Progress in this 
country lies, we believe, in a fuller use being made 
of coke-oven and blast-furnace gas. Mixtures of 
these two gaseous fuels have been used successfully 
in steel furnaces. and there is no reason why the 
practice should not be considerably extended. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN examination of the list of the 71 summer 
meetings of the Institution of Mechanical Engineer 
from the first one, held at Glasgow in 1856, to that at 
Birmingham in 1927, reveals the fact that, in this 
long period, only 28 cities or towns have been 
selected for а visit by the Institution, and of these. 
11 have but a single year recorded against their 
names. Generally speaking, the choice is made 
because of the attractions with which the centre 
appeals to the professional interests of the engineer. 
and the selection this year of Southampton will 
bring to the notice of members the increasing 
importance of this place as an engineering се centre. 

The meeting opened with the assembly of the 
members and friends in the Chantry Hall on 
Tuesday, June 26, and here the Institution ще 
officially welcomed by Тһе Worshipful the uu 
Southampton, Alderman Mrs. L. M. Foster Welc 
J.P., and the members of the Southampton Кесер 
tion Committee. In expressing gratification tha 
the Institution had honoured Southampton with its 
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presence, and alluding to the ubiquitous nature of 
the work of the engineer, the Mayor said that 
apart from the historic interest of Southampton, 
its inhabitants were proud of its docks in the develop- 
ment of which they were grateful to the Southern 
Railway Company. 

In responding to the address of welcome, the 
President, Mr. Richard W. Allen, C.B.E., said that 
as the success of а meeting depended on the way in 
which the visitors were received, the one then 
commencing promised to be very successful. Other 
towns and seaports had been visited in the past, 
but he was the first President who had been received 
by а Lady Mayor. Southampton was generally 
associated with the large ocean liners which were to 
be seen in its docks, and it was useful to remember 
that marine transport problems were to-day essenti- 
ally those of mechanical engineering. He also 
thought, the inhabitante of a great seaport would 
reap some advantage through the visits of inland 
engineers and mutual understanding of one another's 
problems would be facilitated. 

At this point the Mayor retired, and the President 
announced that the proceedings of the general 
meeting would be commenced, and after the minutes 
of the last meeting had been read and approved, the 
only paper before the meeting was taken. 


SouTHAMPTON Docks. 


This paper entitled “ The Port of Southampton," 
was by Мг. Е. E. Wentworth-Shields, O.B.E. It is 
reprinted, abridged, on page 800 of the present 
issue. 

Mr. Asa Binns, who opened the discussion, said 
he wondered how many engineers realised the enor- 
mous amount of work which had been done at the 
large ports of the country in the last few years. There 
were, for example, the Gladstone Dock,* opened last 
year by H.M. the King, the great extensions to the 
Bristol Docks at Avonmouth,t opened a month or во 
ayo by H.R.H. the Prince of Wales, and a few weeks 
back the Tyne Commissioners’ extension at North 
Shields. Again, the Port of London Authority was 
in the middle of improvements involving an expendi- 
ture of 5,000,000/. He did not know how much the 
extensions alluded to in the paper were going to 
cost, but he thought all these developments 
demanded courage, faith and enterprise, because, as 
engineers they were also concerned with the practical 
question of how to get back the expended sums. 
This could not be done unless facilities were 
improved for dealing with imports and exports, 
and they must be ready to deal with the increasing 
volumes of these, which he believed would result as a 
matter of course when peace was reached in China, 
and Indian unrest had subsided. 

He had listened with much interest to the paper, 
and considered that Mr. Wentworth-Shields had 
made more important contributions to the litera- 
ture of the subject in the last 20 years than any 
other dock or harbour engineer. He could not 
find much to criticise. In some respects London 
was content to follow the lead set by Southampton. 
As an example, he might instance the purchase of 
а 150-ton floating crane. They would lose thous- 
ands of pounds a year on this, owing to the small 
demand for it, but the demand was there, and 
London could not afford to have it said that they 
could not lift more than 100 tons. It was for such 
reasons as this that port authorities required 
large sums of money, and he considered that 
Southampton was fortunate in having 80 powerful 
an organisation behind it as the Southern Railway 
Company. 

Mr. Cecil Bentham, speaking next, felt himself 
unable to agree with the statement in the paper 
that Southampton was the third port as regards 
tonnage. This distinction was claimed by some 
half-dozen other towns. In conceding, however, 
the claim that it was first as regards volume of 
passenger traffic, he thought that the fact that this 
traffic came almost too easily from natural advant- 
ages, had caused Southampton to neglect making 
ample provision for dealing with ordinary cargoes. 
There was really very little provision for landing 
goods and storing them. Other ports had been 
compelled to provide such accommodation, and it 
а а ш = кан NO pM cm 

* Sco ENGINEERING, vol. cxxiv, page 70. 
і See page 565, ante. 
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ман а fact that even when trade was bad storage 
accommodation paid for itself, even when shipping 
dues were not profitable. If Southampton had 
provision for dealing with general goods it might 
easily rival London, as it was geographically a more 
rational port for many imports. 

The accommodation for grain traffic, for example, 
was defective. Certainly, there were grain stores, 
but most of the grain ships of to-day could not 
enter the docks where these were situated and were 
not able to discharge grain easily. More grain 
import was required, particularly by liners. These 
would take grain as ballast, or in filling-up parcels, 
if it could be taken out readily at Southampton. 
Some kind of floating appliance was required for 
this purpose. Incidentally, Southampton was the 
only port of any size in this country without a large 
flour mill. 

He had appreciated the author’s reference to 
electricity in the working of port appliances, but 
considered the pride taken in the hand trucks, 
mentioned in the paper, was misplaced. They 
were slow in operation, and he would not himself 
assess their efficiency at more than 10 per cent. 
Nor could he agree with the statement that it was 
impossible to design a conveyor to handle mixed 
goods successfully. Of course, things like grand 
pianos and motor-cars must be excluded, but in 
an investigation he had carried out regarding the 
goods on liners from South America and South 
Africa, he had found that at least 90 per cent. 
could be dealt with by conveyors. Further, narrower 
passages were needed by conveyors than by hand 
trucks which had to have a way for the returning 
empty. He would like to comment on one or 
two other points. One was the movement of 
passengers in disembarking: could not this be 
improved in some way ? Another was the facilitat- 
ing of getting through the Customs. This wanted 
consideration. The method adopted at New York 
of filling in a declaration form at sea the day before 
landing seemed to help matters. He thought the 
new works were conceived on a large and generous 
scale, but too much with the passenger traffic in 
mind. Although Southampton had, as yet, no 
industrial hinterland, there was a general tendency 
for manufacturing industries to move southwards, 
and he thought that should be borne in mind. 

Mr. A. E. Marsh Hunn said that the author had 
made a serious omission by making no reference 
to Southampton as an air port. If the harbour 
had been deliberately designed as an air port, it 
could not have been more effectively done than 
it had been already by Nature. The two converg- 
ing rivers, and the two diverging branches of the 
Solent, made an X-formation which was ideal. 
Seaplanes had to take off head to wind, and 
hence the suitability of the formation just 
described. Southampton was the only air port 
operating at present in the kingdom, and the 
municipality, as in the case of the Liverpool 
developments, should realise the necessity of 
fostering the air traffic by financial aid. Air 
travel was rapidly growing in importance; the 
returns last year of the number of passengers 
travelling to Guernsey by air were surprising, and 
this year showed a further growth. 

The air-spirit was increasing, and it had a 
sound economic appeal to business men апа 
engineers. It was not enough for Southampton to 
receive 500,000 American passengers at her port 
yearly ; a great air port also should be built up. 
At present a business man could get to New York 
in four and a-half to five days. With large flving- 
boats having multiple engines, the passage could 
be made on the average in 25 hours. Further, 
every large Atlantic liner could, and probably would 
in future, carry seaplanes as part of her equip- 
ment. With such appliances а business man 
travelling to New York could save 26 hours on the 
normal passage by using а seaplane at each end 
of the voyage for 300 miles. Every municipality, 
such ав Southampton, on the seaboard should give 
this matter serious attention. 

Mr. Walter T. Dunn enquired if the Harbour 
Authorities had considered the question of high- 
pressure gas for illumination. He thought that it 
would be a sound economical proposition to study. 
Many people did not realise that nowadays the 
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best lighting was due to gas and not to electricity. 
Ав an instance, he mentioned that it was а general 
belief that the lighting at the Cenotaph at White- 
hall was by electric light, whereas it was by high- 
pressure gas. 

Мг. У. Н. Patchell said that he had been struck 
by the statement in the paper that provision was 
made for the supply of both alternating current and 
direct current at the dock works. Іп his early 
days, to think of anything but direct current was 
accounted a heresy, but there were advantages in 
the duplex supply. For large powers and steady 
вреедв alternating current was the best, but for 
intermittent work and "variable speeds direct 
current was difficult to beat. 

Sir Henry Fowler said he had been interested 
in the reference to the use of electric trucks. He 
had been responsible many years ago for the intro- 
duction of electric trucks in his company's service, 
and the first of them was still running. Never- 
theless, he had recently turned to the employment 
of petrol-driven trucks. One advantage was that 
various types could be obtained ; thus some could 
handle loads of 3 or 4 tons with a trailer in addi- 
tion, and others were very small and could be 
easily turned in practically their own length. 
He would ask whether the author had tried the 
petrol-driven truck ? 

Mr. Daniel Adamson wished to know if the slow 
charging rate of the iron-nickel cells of the electric 
trucks was not something of a drawback. He 
agreed with Mr. Patchell on the subject of the 
provision of both alternating and direct current, 
and had long held that this was often desirable. 
He believed in some cases alternating current was 
used in preference to the more suitable direct 
current just because it happened to be more easily 
obtained. 

Professor H. J. Spooner commented on Mr. 
Dunn’s remarks. He had, in 1911, attended as 
a delegate the Imperial Conference on Education 
at the Foreign Office, and had had to reply to two 
papers which had eulogised the work of Germany 
in gas engineering. He had even at that date 
pointed out that outside the windows of the meeting 
room was the best-lighted city in the world, and all 
was due to the genius of young British engineers. 
He would like to mention the outstanding work of 
George Keith in high-pressure gas practice, not only 
in lighting but in such appliances as jet-operated 
ovens, which had a large sale on the other side of 
the Atlantic. 

At this point the President called upon the author 
to reply, and in doing so, said he had been impressed 
by the statement in the paper that there would be 
future accommodation for 20 such large liners as 
now frequented the port. This seemed to imply 
great faith in the future of the country. 

Mr. F. E. Wentworth-Shields, in reply, said that 
he thought Mr. Binns had been too modest in his 
comment that London followed Southampton. 
There was certainly some friendly rivalry between 
them. In answer to the question regarding cost, 
he thought that the extensions, as far as they were 
being carried at the moment, which was by no 
means the full scheme, was in the neighbourhood 
of 3,000,000]. As to the possible loss on the floating 
crane at London, the same thing might occur at 
Southampton, but such appliances were necessary 
in order to attract trade. He could not agree with 
Mr. Bentham about the alleged inadequate storage 
for general goods at Southampton. They had ай 
that there was a demand for. For one thing, the 
class of goods dealt with did not need storage as 
there were such excellent facilities for despatching 
it straight away by rail. On the question of grain 
storage accommodation, Mr. Bentham's strictures 
were more justifiable, but the matter was under 
consideration, and it might not be very long before 
something in that direction was done. "There was, 
however, one point which made the authorities 
hesitate, and that was, the increasing tendency to 
import flour instead of grain. Ав to the use of 
hand trucks, he still preferred them. It paid best 
to distribute a load of, say, a dozen packages with 
different marks, and therefore different destinations 
in the shed, by hand. Не was also unrepentant 
about his remarks on conveyors, Nothing short 
of abolition would improve the Custom difficulties. 
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The question of high-pressure gas could not be then 
discussed, but the point was worth debating. Тһе 
information regarding petrol-driven trucks was 
interesting and new to him. In reply to Mr. Adam- 
son, they were fortunate in having excellent facilities 
for charging batteries. They had two stations and 
the work was done at night. They had felt no 
inconvenience from this source. 

The Secretary then read a list of persons and 
organisations to whom it was proposed to accord 
votes of thanks. Mr. Loughnan St. L. Pendred 
having moved, and Mr. W. H. Patchell having 
seconded, these votes, they were put to the meeting 
and carried with acclamation. | 


(To be continued.) 


BRIDGE STRESSES. 
By E. С. Coker, F.R.S., M. Inst. C. E. 


THE discovery by Sir David Brewster, in or about 
1815, of the artificial double refraction produced 
in glass when loaded, led him to examine а number 
of problems on the effects of heat and stress in 
various bodies, and among the very useful sugges- 
tions which flowed from this discovery was the 
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STRESS MEASUREMENTS. 


remark, in а paper he contributed to the Royal 
Society in 1816, that the stresses in arches could, 
no doubt, be determined by aid of models constructed 
of glass. This appears to have occurred to him 
from the experiments then recently made by Dr. 
Robison, to solve this problem by aid of model 
arches constructed in chalk, and mentioned in this 
paper. Although this suggestion did not арраг- 
ently lead to anything very definite at that time, 
yet, at intervals later, attempts were made to utilise 
the suggestion, although without much practical 
result. This was probably due to the fact that 
glass is а very intractable material to shape. It 
has, moreover, а low optical coefficient, so that 
stresses are difficult to see and measure, while its 
brittleness renders it extremely liable to fracture 
when & very variable stress distribution oecurs, 
such as is found in an arch. 

The most successful attempt that has been made 
on the lines suggested by Brewster is that of 
Mesnager, who, in 1913 or earlier, constructed a 
model in glass of a reinforced-concrete bridge over 
the Rhone, of 95 m. span, in order to check the cal- 
culations of the designers, about which there was 
apparently some doubt, and it was thought desir- 
able, therefore, to verify these by an entirely inde- 
pendent method. 

The construction of this model is shown, in 
diagram form, in Fig. 1, from which it will 
be seen that the arch rib, securely cemented into 
glass blocks at each end, is carried by а rectangular 
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glass frame, and the roadway is connected to the|in recent practice. А typical stress-distribution 


arch by glass plates fashioned to the form of the 
actual bridge. Тһе loads on the bridge, indicated 
by arrows, were applied by spring balances, and, in 
addition, & horizontal thrust could be applied by 
steel bolts spanning the horizontal members of the 
frame and capable of applying measurable loads 
or strains along the lines indicated. А noteworthy 
feature of the investigation was the use of а Babi- 
net compensator to measure the artificial double 
refraction produced in the stressed members, and 
although the measurements are in wave-lengths, 
and have therefore to be converted into stress 
intensities, yet there are some incidental advan- 
tages in the use of this instrument, especially here. 
When members of bridge models cut from plates 
are loaded, the distributions, at most cross sections, 
are linearly variable, and а Babinet compensator, 
placed in the field of view, shows this by а black 
band across the field, which is displaced laterally 
for direct compression or tension, according to the 
Stress, and if bending occurs as well, is displaced 
and also turned through an angle depending on the 
bending moment. 

This type of indication is very useful for а general 
survey, as was demonstrated by the author at the 
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recent conversazione of the Institution of Civil 
Engineers, in an exhibit to show the original sugges- 
tions of Brewster and the progress made since. 

À new piece of apparatus, also shown, is intended 
to obviate the difficulty, which is so often met 
with, of applying a definite measurable load to the 
edge of a plate model, such as an arch bridge, and 
leaving it free all round for an optical investigation. 
In models of arch bridges, the loads required are 
usually small and a dead weight is the most accurate, 
but is difficult to apply. This is, however, overcome 
by placing the weights А on a plunger B (Fig. 2) 
guided by annular diaphragms clamped to a con- 
centric casing C, and brought back to their zero 
undistorted positions when the load is on. This 
position is indicated by anindex finger, and the final 
adjustment is carried out by & screw D. In the 
arrangement, the weight of the plunger is included, 
unless some device is introduced to neutralise it. 
This may be effected by the introduction of an 
auxiliary plate spring Е, supported at its ends and 
pressing against the plunger by means of a nut F, 
which is adjusted to give а zero reading before the 
dead weight is applied, and is not altered afterwards. 
The final adjustment by the second screw D then 
ensures that the load on the model is only the dead 
weight applied. Modified arrangements of this 
apparatus have also been used with satisfactory 
resulte. 

This figure also shows a model of an unbraced 
arch which, in various modified forms, has been used 


diagram is shown in Fig. 3 of the central portion 
of this bridge, in which the stresses along the 
contours аге drawn with compression stress plotted 
outwardly from the boundaries and tension stress 
inwardly. Drawings of the indications of a Babinet 
compensator are also given confirming the stresses 


measured, and also demonstrating the approximate 
linearity of their distribution across various sections. 
It is important to mention, іп this connection, that, 
at and near a point in the model where members meet, 
these stress distributions usually cease to be linearly 
variable, and are then indicated by curved bands in 
the compensator, which are difficult to interpret, 
although the ability to determine the stress difference 
at а point remains unimpaired. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS: SUMMER MEETING. 


THE summer meeting of the Institution of Elec- 
trical Engineers was held this week in Scotland, at 
the invitation of the local Centre, and was attended 
by some 270 members and visitors. Originally 
it was proposed that this meeting should be held 
abroad, in Scandinavia, thus reverting to a success- 
ful pre-war custom. This idea had, however, to 
be abandoned owing to lack of support, and the 
change of dates which followed has led to an 
unfortunate clashing with the summer meeting 
of the Institution of Mechanical Engineers which. 
as the account given on page 808 of this issue shows, 
is also taking place this week at Southampton. 
As was the case with the last meeting held in Scot- 
land, in 1922, part of the time is being spent in 
Glasgow and part in the Western Highlands, while 
a short visit was paid to Edinburgh. The arrange- 
ments are in the hands of the Committee of the 
Scottish Centre, to whose Chairman, Mr. D. M. 
Macleod, and honorary secretary, Mr. J. Taylor, 
praise is due for the excellent organisation of the 
various functions, and for the care taken for the 
comfort of all the participants. | 

The meeting opened formally on Tuesday morning. 
with a reception in the University by the Lord 
Provost of Glasgow, and the Principal of the 
University, Sir Donald MacAlister. Owing, 85 
Sir Donald explained, to certain technicalities of 
local jurisdiction, he took precedence of the Lord 
Provost, and welcomed the visitors to what he 
termed the cradle of their Institution. They 
would find, he said, that Kelvin's memory was 
enshrined in many substantial structures and works 
within the University, and that electrical engineering 
had, since his time, become an integral department. 
which, within the last few years, they had endea- 
voured to equip in а way which even he would 
have hardly conceived possible. Тһе Lord Provost, 
who followed, hoped electrical engineers would 
induce the great iron works of the neighbourhood, 
which were polluting the city with smoke, to 866 
that electricity was more economical than coal. 
The President, Mr. Archibald Page, briefly thanked 
both the Principal and the Lord Provost for their 
welcome. 
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The party then travelled by motor coach to the 
hydro-electric stations at Stonebyres and Bonning- 
ton on the Clyde, a description of which was begun 
on page 767 of our last issue, and is completed on 
page 791, this week. During the course of this 
visit, they were entertained to luncheon and tea by 
the Clyde Valley Electrical Power Company, Sir 
Frederick Gardiner, the Chairman of the Company, 
presiding over the former function. In the evening, 
a conversazione was held in the Central Hotel. 

On Wednesday, а visit was paid to Edinburgh, 
the party travelling by train. Two concurrent 
visits were arranged, one to the Portobello 
generating station of the Edinburgh Corporation, 
and the other making a tour of Holyrood Palace, 
the Castle, and other places of historical interest. 
A full account of the genesis and initial equipment 
of the Portobello station, which is one of those 
* selected " under the Central Scottish scheme, 
has already been given in our columns.* Plans 
for this station were prepared by Sir Alexander 
Kennedy as long ago as 1913, when it was proposed 
that two 5,000-kw. sets should be installed, but 
in 1916, work was suspended, and when sanction 
to proceed was again obtained it was decided to 
re-design the station to accommodate three 
10,000-kw. sets with room for a fourth. This 
equipment was formally opened by H.M. the King 
on July 11, 1923. In 1926, the fourth 10,000-kw. 
set, with its complement of boiler plant, was 
added, while а 4,000-kw. set from one of the old 
stations was fitted with a new turbine and 
installed in the space originally intended for a 
second house turbine. Іп the same year, the 
Electricity Commissioners sanctioned the extension 
of the station to accommodate two 25,000-kw. sets, 
the first of which, with the necessary boiler plant, 
will, it is expected, be completed in October of 
this year. The Central Seottish scheme provides 
for the extension of this station by 30,000 kw. 
in 1937-38. Тће maximum load in December, 1927, 
was 48,400 kw., and it is estimated that the 
electricity sold during the year ended May 15, 1928, 
was 101,000,000 kw. hours. 

АНег lunch at the North British Hotel, the 
party was again divided, one portion proceeding 
to Queensferry, the Forth Bridge and the Deer 
Park of Hopetoun House, returning via Turnhouse 
Aerodrome and the Scottish Zoological Park, 
while the other visited the works of Messrs. Bruce 
Peebles and Company, Limited, at East Pilton. 
These works were originally founded in 1897, as 
the electrical department of a business established 
in 1866 at Leith by Mr. David Bruce Peebles. 
The first part of the present factory was completed 
in 1903, important additions being made in 1918 
and 1925. Most sizes and types of rotating electrical 
machinery and transformers are manufactured, 
including the La Cour motor converter. The works 
consist of a number of shops which are divided 
into bays and surrounded by galleries in the usual 
way. The main electrical shop comprises five 
bays, the centre one of which is devoted to large 
machine tools, heavy winding, and the erection 
and testing of the larger plant, lighter work and 
special processes being dealt with in the side bays 
and annexes, as well as in the galleries. The railway 
enters both ends of the shop, raw material and 
castings being brought in at the south and finished 
machinery being dispatched at the north. During 
its progress through the various stages of manufac- 
ture, the work is handled by light. railways, electric 
cranes and hydraulic hoists. There is а fully 
equipped testing department, and power is obtained 
from a private generating station. The largest 
plant, with individual parts weighing up to 30 tons, 
is dealt with in a separate heavy-engineering shop, 
while transformers are also manufactured in a 
special shop. This is provided with coil-winding 
machines, vacuum drying and varnish impregnating 
plant, centrifugal oil purifiers and testing plant. 

The party returned to Glasgow in the evening. 


(To be continued.) 


REGISTRATION OF MOTOR VEHICLES ім LITHUANIA. — 
According to information received from His Majesty's 
Consul at Kovno, the numbers of private motor cars 
and commercial vehicles іп use іп Lithuania, except 
Memel, on January 1, 1928. were 662 and 201, respectively. 
JJ ↄ dic э НЕ ЧИНЕ ͤ SY SES SNORT 


* See ENGINEERING, vol. exii, page 422 (1921). 
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THE VEREIN DEUTSCHER 
EISENGIESSEREIEN. 


THE fifty-eighth Annual Conference of the Verein 
Deutscher Eisengiessereien, Giessereiverband was held 
at Danzig from June 15 to June 17, under the presi- 
dency of Dr.-Ing. Е. Werner, of Düsseldorf, in which 
town the headquarters of the Association are situated. 

Тһе formal proceedings opened on Friday afternoon, 
June 15, with а lecture on “Тһе Danzig Shipping 
Industry," by Mr. Hemprich, who remarked that the 
first shipyard іп that town was founded in 1827 by 
Klawitter for the construction of wooden merchant- 
men up to 40 m. (131 ft.) long. Klawitter also built a 
wooden floating dock for the Prussian Government. 
In due course, iron ships, both for river and sea traffic, 
were also constructed at this yard, and, by 1890, vessels 
up to 3,000 tens burden were being built. In the same 
усаг, the Elbinger Schiffswert und Maschinenfabrik von 
F. Schichau established a yard at Danzig for building 
both war and merchant ships, while the Danziger Werft, 
established in 1844, was also concerned with the 
development of both paddle and screw vessels. It was 
at this yard that the Emden, as well as several other 
cruisers and submarines, was built. 

A lecture on ‘‘The Present Position and Future 
Prospects of Mechanisation in Agriculture” was then 
delivered by Professor Dr. Heuser, of Danzig, who 
remarked that increasing mechanisation on the farm was 
bound to take place. Locomobiles and motor ploughs 
were to-day rendering possible the cultivation of waste 
lands, and the movement was being intensified by the 
intense demand for labour which occurred during the 
summer. The capital already invested in agricultural 
machinery and equipment was considerable, and the 
future organisation of the work would be largely condi- 
tioned by the technical apparatus. The distribution of 
machinery in agriculture was naturally uneven. For 
instance, grass land required little machinery, and arable 
land a great deal. The employment of machinery re- 
duced hard physical labour, and, owing to the shortage 
of labour, its use was greatly increasing in Germany. 
The cost of agricultural machinery depended on the 
price, the life, the wear and the operating costs. On 
small ploughs the deterioration was very great, but 
the wear was small, owing to the short time they were 
in use. Economic considerations therefore marked the 
limit of mechanisation. Progress depended on the 
better design and standardisation of both parts and 
types. As 80 per cent. of the German agricultural land 
was in the hands of peasants, there was a large possible 
market for drilling, chaff-cutting, and manure-distri- 
buting machines. 

The third lecture, on Friday afternoon, was delivered 
by Dr-Ing. Geilenkirchen, of Düsseldorf, the manager 
of the Association, who took for his subject '' Present 
and Future Problems in Iron Foundry Work." He 
began by pointing out that though at the beginning 
of the present century cast-iron was being more and 
more replaced by steel, the recent successful attempts 
to improve the qualities of the former material had 
enabled them to regain à good deal of the ground that 
had been lost. For though cast-iron was not equal in 
quality, it was considerably cheaper than cast-steel. 
Recently, also, light-alloy castings had been used 
for many purposes in place of cast-iron, while in the 
electrical industry this material was being replaced by 
built-up structures of welded sheet steel. Under these 
conditions, therefore, the basic problem of foundry 
technologists must be to effect the melting and casting 
processes in such a way that the best results were 
obtained as efficiently as possible. 

Reviewing the progress made in the production of 
high-grade cast-iron during the last ten years, the 
lecturer said this was in the main due to the microscopic 
study of graphitic iron-carbon alloys, which had enabled 
the conditions under which cast-iron of high mechanical 
properties and absolutely homogenous fine-grained 
structure and great thickness, was produced, to be 
determined. By applying the results of these researches, 
the practical problem of producing this high-grade 
cast-iron had been solved. Іп all the processes now 
used in Germany for this purpose, it had been found to be 
indispensable tosuperheat the cast-irons, after melting, 
to high temperatures, such as had not previously been 
usual in iron-foundry practice. A related problem in 
the production of high-grade cast-iron was therefore 
the generation of high temperatures in the melting 
furnace. Besides the employment of modern melting 
furnaces, in which these high temperatures could be 
attained without difficulty, the melting process could 
also be conducted in the ordinary cupola furnace, so 
that the necessary superheating of the cast-iron was 
possible with the minimum expenditure of furnace coke. 
'This problem could also be said to have been solved at 
the present time, although the details of the ideal cupola 
furnace construction had not yet been scientifically 
determined, and although full agreement as to the most 
suitable lay-out of the subsidiary devices of the cupola 
furnace, especially the equipment for generating and 
distributing the blast, was lacking. 
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Another thermal problem in foundry work was the 
most suitable arrangement of the mould drying equip- 
ment. War time conditions had led to а design of 
drying oven, which gave the desired results with a 
small fuel consumption. 16 was, however, an open 
question at the present time to what extent the drying 
of the moulds need be carried, and on what scientific 
principles it was based. When this problem had been 
solved, it would be possible to apply theresultsinfoundry 
practice. In addition to the production of dry moulds, 
the production of cast-iron in green sand moulds 
was of importance. Тһе success, which had already 
been attained in this direction, had led to a speeding up 
of the work, better utilisation of the mould area and а 
considerable increase in the output. 1% was necessary, 
however, that а, greater number of foundries should 
make use of these advances, and also extend the 
employment of this process, which was at present only 
suitable for thin-walled castings, to thicker castings. 
This advance was largely dependent on the use of а 
suitable moulding sand, and research was necessary to 
discover how far the moulding sands available possessed 
the necessary properties of resistance to heat, strength, 
and permeability to gas, so that, by suitable treatment, 
corresponding mixtures could be obtained of sufficient 
thickness to allow the appropriate castings to be 
produced. Sand ramming was now being conducted 
mechanically on а number of machines. Which of 
these was best suited for a particular purpose had, 
up to now, been largely а matter of opinion, and it was 
necessary to place the method of operation of this 
equipment on a scientific basis, and to make it a matter 
of exact calculation. The problems of moulding machine 
and core machine design required consideration in a 
similar way, though the principles on which the two 
were based were quite different, since core sand had 
different properties from moulding sand. In соге- 
making, & considerable increase in output could be 
obtained by the use of wet sand and oil sand. 

The papers on the remaining days were devoted to 
the commercial aspects of the German foundry and 
allied industries, and we regret that our space will not 
permit us to deal with them here. 


THE NORTH-WEST ENGLAND AND 
NORTH WALES ELECTRICITY 
SCHEME. 


In accordance with Section 4 of the Electricity 
(Supply) Act of 1926, the Central Electricity Board, on 
June 23, published a scheme for North-West England 
and North Wales,* which they had received from the 
Electricity Commissioners. This is the fourth scheme 
that has been published since the formation of the 
Central Electricity Board, the others covering Central 
Scotland, South-East England and Central England, 
respectively.t Ав usual, the scheme was accompanied 
by a pamphlet of ‘‘ Supplementary Particulars,” which 
gives details of the financial and technical data upon 
which the scheme itself is based. 

Тће area covers 9,082 square miles, and its extent is 
shown in the map on page 812, which also indicates 
the positions of the “selected” and “ temporary 
arrangement generating stations and of the 132,000- 
volt and lower voltage transforming stations, as well 
as the run of the main and secondary transmission 
lines. The population of the area, at the last census, 
was 6,980,925, and it embraces important industrial 
district in which the textile, coal-mining, quarrying, 
engineering, shipbuilding and chemical trades are well 
represented. By way of contrast, there are wide tracts 
of agricultural territory and moorlands. In preparing 
the scheme, the Commissioners state that they have been 
confronted with а number of engineering and economic 
considerations of a special character, arising from the 
extensive electrical development which already exists 
in industrial Lancashire and from the numerous 
contracts for bulk supply, the activities of the North 
Wales Power Company, and the need for supplying 
cheap electricity to the textile industry. 

The scheme itself specifies the stations which are 
* selected ” and the main and secondary transmission 
lines which are to be erected by the Central Electricty 
Board. It provides for the standardisation of frequency 
to the extent necessary to carry out the scheme, and 
imposes on the owners of certain stations the obligation 
to work in accordance with the instructions of the 
Board as a temporary measure. It also authorises 
the Board to make arrangements for any additional 
transmission lines which may be essential for the 
scheme. Theschemeisaccompanied by fiveappendices. 
The first of these describesthe area. The second details 
the existing "selected" stations and the extensions 


_______ ———————— 
* North-West England and North Wales Electricity 
Scheme, 1928. [Price ls. 6d. net}; Supplementary 
Particulars. {Price 3s. 6d. net]. London: Н.М. Stationery 
Office. » 
* See ENGINEERING, vol. exxiii, pages 584, 636 (1927): 
vol. сххіу, page 464 (1927); and page 464 arde. 
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and alterations proposed to them between now and 
1940—41, and schedules the erection of two new stations 
а% Carrington, near Manchester, and at Clarence Dock, 
Liverpool, respectively. Тһе third gives the proposed 
routes of the principal and secondary main trans- 
mission lines and the positions of the sub-stations. The 
fourth deals with frequency standardisation, and the 
fifth gives a list of the stations with the owners of 
which temporary arrangements are to be made. These 
include the selected stations scheduled in the second 
appendix. 
tm According to the Supplementary Particulars, the 
maximum load in the area іп 1926-27 was 582,158 kw., 
and is estimated to reach 1,207,573 kw. at the end of 
1934—35 and 1,837,000 kw. by 1940-41. During the 
same year, the electricity sold amounted to 1,291.76 
million kw.-h., or 185 kw.-h. per head of population. 
It is estimated that the sales will reach 2,006-8 million 
kw.-h. іп 1934-35 and 4,790 million kw.-h. in 1940-41, 
these figures representing 429 kw.-h. and 686 kw.-h. 
per head of population, respectively. In each case, the 
gures for consumption per head of population are 
based on the 1921 census. The figures for growth do 
not include any increase that might occur owing to the 
transfer of the present or future railway load to the 
system of the Central Electricity Board. 
һе А6 the present time, there are 70 public generating 
stations in the area, and in determining which should 
be selected, the Commissioners, infer alia, considered the 
most economic method of relating the output from the 
hydro-electric stations of the North Wales Power Com- 
pany to that of the much larger output from the coal- 
fired stations. Twenty.seven existing and two new 
stations have been selected as follows :—Agecroft 
(Salford Corporation) Barton and Carrington (Man- 
chester Corporation), Chadderton (Oldham Corporation), 
Clarence Dock (Liverpool Corporation) Hartshead 
(Stalybridge Joint Board), Kearsley and Padiham 
(Lancashire Electric Power Company), Ribble (Preston 
Corporation), and Willowsholme (Carlisle Corporation). 
These will form the base-load stations. In addi- 
tion, the following have been selected to work aa two- 
shift or one-shift stations :—Accrington (Accrington 
Corporation), Ashton-under-Lyne (Ashton-under-Lyne 
Corporation) Atherton (South Lancashire Tramways 
Company), Bolton (Bolton Corporation), Bury (Bury 
Corporation), Lancaster (Lancaster Corporation), Lister 
Drive (Liverpool Corporation), Nelson (Nelson Corpora- 
tion), Percival Lane (Mersey Power Company), Radcliffe 
(Lancashire Electric Power Company), Rawtenstall 
(Rawtenstall Corporation), St. Helens (St. Helens Cor- 
poration), Southport (Southport Corporation), Stock- 
port (Stockport Corporation), Stuart Street (Manchester 
Corporation), Trafford (Stratford U.D.C.), Wallasey 
(Wallasey Corporation), Warrington (Warrington Cor- 
poration), and Wigan (Wigan Corporation) The 
scheme also provides for the working of six other 
stations under temporary arrangements. These are the 
Whitebirk station of the Blackburn Corporation (which 
may become a selected station if an agreement can be 
reached as to the proportion of the capital charges to 
be borne by the Board), and the stations at Barrow-in- 
Furness, Burnlev, Greenhill (Oldham Corporation), and 
Tanner Valley (Stalybridge Joint Board). The output 
from the two hydro-electric stations of the North Wales 
Power Company will be combined with the remainder 
of the output in the way most conducive to general 
economy of supply. It has been assumed that ‘‘ owing 
to the special conditions attaching to these hydro- 
electric stations, it will be necessary for the Board to 
come to an arrangement with the owners of the stations 
as regards the terms and conditions under which they 
are to be operated." It may also be possible to effect 
suitable arrangements for the utilisation of the waste 
heat in the area. 

Tbe plant at present installed in the 33 existing 
“© selected" and " temporary-arrangement " stations in 
the area, and in the two hydro-electric stations of the 
North Wales Power Company, has a capacity of 
1,227,974 kw., and no extensions are contemplated to 
it before 1930-31, when one 40,000-kw. set will be in- 
stalled at Barton (Manchester), and one 6,000-kw. set at 
Maentwrog (North Wales Power Company). In 1931-32, 
а 15,000-kw. set will be erected at Carlisle.* Тһе next 
extensions will be in 1934-35, when a 50,000-kw. set will 
be added to Percival Lane (Mersey Power Company), 
and to Ribble (Preston Corporation). In 1935-36, a 
50,000-set will be installed at Agecroft (Salford Corpora- 
tion), and in 1936-37 а set of the same output at 
Kearsley (Lancashire Electric Power Company). In 
1937-38, 50,000 kw. will be added to Hartshead 
(Stalybridge Joint Board), and а 25,000-kw. set to 
Willowsholme (Carlisle Corporation). Іп 1938-39, a 
50,000-kw. set will be installed at Chadderton (Oldham 
Corporation), at Ribble (Preston Corporation), and at 
Kearsley (Lancashire Electric Power Company), while 
іп 1940—41, а 50,000-kw. set will be erected at Percival 
Lane (Mersey Power Company). In 1934-35, the station 


¢ This set may be installed earlier in anticipation of 
the requirements of the зећете. 
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of the Manchester Corporation at Carrington will be 
started, with a capacity of 50,000 kw., and will receive 
further additions of 50,000 kw. in 1936-37 and in 
1939-40, making 150,000 kw. in all. The new station 
of the Liverpool Corporation at Clarence Dock will have 
an initial capacity of 50,000 kw. in 1030-31, and further 
sets of similar output will be installed in 1933-34. in 
1935-36, in 1937-38, and іп 1939-40. Іп 1940-41, 
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two 50,000-kw. sets will be added, making a total 
capacity in this station of 350,000 kw. Between now 
and 1940-41, it is proposed that, in all, 322,849 kw. of 
plant shall be withdrawn, so that the total capacity in 
the area at the end of the period will be 1,991,125 kw. 
The estimated cost of the two new stations and the 
extensions to existing stations is 4,207,6901. 

The transmission system which it is contemplated 
to erect is clearly indieated on the accompanying 
map, and need not be further described, except to sa 
that it is proposed that the carrying capacity of да 
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earning purposes of about 127,000 kw. of spare plant, 
representing about 2,159,000]. of capital. There аге 
to be twenty-four 132,000 volt transforming stations, 
varying in capacity from 180,000 kv.-a. at Barton to 
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10,000 kv.-a. at Nelson, Penrith and Rawtenstall, and 
containing in all 1,320,000 kv.-a. of plant. In addition, 
there will be 29 lower voltage transforming е 
varying in capacity from 60,000 kv.-a. at T 
*o 1,000 Ку.-а. at Glossop, Keswick, Ormskirk an 
Penrith, and having а total capacity of 359,000 K.-A. 
The cost of the transmission system and sub-stations, 
up to 1934-35, is estimated at 4,834,7181., and 9 5 
hoped that the full advantages of the scheme сап | 
secured with a saving of about 2,144,7621. оп capita 
expenditure up to that year, as compared with Ше 
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capital expenditure that would be necessary if the 
present system were continued. 

The only undertaking in the area in which standard- 
isation of frequency is essential is that of the Staly- 
bridge, Hyde, Moseley and Dukinfield Tramways and 
Electricity Board, which now operates at 40 cycles. 
It is estimated that this will cost 45,0001. gross, or 
99,5004. net, after allowance for the repayment of 
ante-dated capital expenditure. On the basis of 
interest at 5 per cent., and a 40-year sinking fund 
computed at 3} per cent., the annual capital charges 
will be about 25,0002., which will be borne by all the 
authorised undertakers in the country. 

Dealing with the financial aspects of the scheme, 
it is estimated that, by the end of 1934-35, the total 
capital expenditure will have been 9,531,838)., of which 
399,500/. is for frequency standardisation, 4,834,7181. 
for transmission lines and transforming stations, and 
4,297,6201. for generating stations and plant. On the 
basis of individual development, it is estimated that 
about 9,118,000]. would have to be spent on generating 
plant before that year, and that 127,000 kw. of plant, 
worth about 2,159,0001., will have been released for 
revenue-earning purposes. On the balance, then, 
omitting the cost of frequency standardisation, the 
proposed system of interconnection can be effected 
for 4,834,718l., ав compared with 6, 979, 480“. under 
the present individual arrangements. The expenses of 
the Central Board are averaged at 0-033d. per kilowatt- 
hour sold, and are to be capitalised until the end of 
1933-34. After that, a sum varying from 415,623. 
to 432,798l. per annum is set down for capital charges. 
The expenditure increases from 791,213/. іп 1929-30 
to 4,938,454/., during which time it is estimated that 
the electricity sold will increase from 1,699-23 to 
5,390 million kilowatt-hours. 

Another series of tables shows the estimated expendi- 
ture and revenue of the Board, and indicates a pro- 
gressive reduction in the annual costs of generation 
from 0-3681d. іп 1930-31 to 0.32434. in 1934-35, 
while there is а similar reduction in the charge per 
kilowatt-hour sold to authorised undertakers from 
0.42414. tc 0- 37734. in 1934-35. 
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LoNpoN UNDERGROUND RAILWAY AND OMNIBUS 
GumE.—We have received а copy of a useful little book 
entitled The Tube-Bus Guide to London. Compiled by 
Dr. J. C. Willis, F.R.S., the Guide gives details regarding 
the location of almost every place of general interest 
in London, and indicates the best way of reaching each 
of 42 much-frequented places from any of the other 
41. The value of the book is enhanced by a series of 
neat and clearly-printed maps. It contains 170 pages, 
and, measuring 24 in. by 3} in. by ] in., is, in the true 
sense of the term, а pocket book. The publishers are 
Messrs, W, Hefier and Sons, Limited, 4, Petty Cury, 
Cambridge, and the price is 6d. net. 


BnrrisH Солі Exports.—The Trade and Navigation 
returns issued on Junel3, by the Board of Trade, confirm 
the views generally held as to the real seat of the trouble 
in the British coal industry. Those European countries 
that, until recently, imported large quantities of coal from 
these islands, have discovered that it can be obtained 
more cheaply from other countries on the Continent, or 
from their own mines, апа the problem of regaining these 
lost markets for this country is one of very great difli- 
culty. For the first five months of this year, British 
exports fell by nearly 1,800,000 tons, as compared with 
1927, although the figure for each month this year 
shows an increase over its predecessor. Exports to the 
three principal Scandinavian countries have decreased 
by 951,000 tons, owing principally to competition from 
Poland. Italy, owing to reparation coal from Germany, 
has taken 400,000 tons less. France, Belgium and the 
Netherlands, between them, have taken 532,000 tons less, 
&nd Spain 356,000 tons less, in spite of all the protesta- 
tion about no restrictions. The only country to record 
и гіне of imports is Germany, with an increase of 516,000 
ons. 


CHAIR or HIGHWAY ENGINEERING, LONDON UNIVER- 
SITY.— The secretary of the Institution of Municipal and 
County Engineers informs us that arrangements have 
heen made to establish, for а minimum period of five 
years, a Chair of Highway Engineering at the City and 
Guilds (Engineering) College, the engineering section of 
the Imperial College of Science and Technology, London. 
The professor will be appointed as soon as possible, and 
work will commence with the new session in October. 
lt has been estimated that the interest оп a sum of 
30,0001. will suffice for establishing the Chair in per- 
petuity, and part of this sum has already been raised. 
There remains, however, а sum of about 15,0001. still to 
be found. As the benefit of the better education of the 
highway engincers of the future will acerue to the high- 
way authorities, the Council of the Institution hopes 
that every one of these will forward а contribution from 
its funds. The Council states that if each Local Govern- 
ment authority will send ll. for each 10,000/. of its 
rateable value, aa many have already done, the permanent 
establishment of the chair will be assured. The Institu- 
tion itself is subscribing 1,0004. from its own funds. 
Further information regarding the project may be 
obtained from the Secretary of the Institution, 99, 
Victoria-street, London, S. W. I. 
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ENGINEERING. 


NOTES ON NEW BOORS. 


The name of Maurice d'Ocagne is known to engineers 
the world over as the inventor of alignment charts. 
M. d’Ocagne has, moreover, for years past been 
recognised as a leading authority on graphic and 
mechanical methods of calculation. А third edition 
of his authoritative treatise on Le Calcul Simplifié 
has just been published by Messrs. Gauthier-Villars 
et Cie., Paris, the price of issue being 20 francs. Тһе 
volume has been thoroughly revised and much new 
matter incorporated. The introductory chapter is 
largely historical, and we note in it а description of 
8 most ingenious modification of Napier's bones, 
which was invented by M. Genaille in 1903. With 
the ordinary Napier type certain additions have 
commonly to be made before each individua] product 
can be read off. This necessarily is entirely eliminated 
in the Genaille type, and lacking the introduction 
of the modern arithmometer, these improved bones 
might well have found important practical appli- 
cations. Successive chapters of the treatise deal 
with arithmometers, integrators and  integraphs, 
and with various developments of nomography. 
The many types of slide rule are also fully described. 
Quite a number of machines have been devised for 
the solution of algebraic equations, but owing to 
their limited range have been interesting rather 
than useful. The author gives an account of the 
ingenious Torres machines of which the first made 
gave the real roots of certain equations of the sixth 
degree, and references are made in the text to machines 
due to many other inventors. An appendix to the 
volume gives a detailed description of the Tchebichef 
continuous motion"  arithmometer in which ап 
ingenious application is made of differential gearing. 
In another appendix M. d’Ocagne discusses the 
theory of the Scheutz difference engine, and the 
volume concludes with a historical note on logarithms. 
Throughout the volume the text is clearly written, 
and is supplemented by many engravings. The 
work will be found fascinating by all interested in 
graphic and mechanical methods of calculation, 
and will be almost indispensible to anyone who may 
be tempted to enter himself into this field for 
invention. 


The 1928 edition of that well-known guide to the 
export and import, shipping and manufacturing 
industries, namely, Kelly's Directory. of Merchants, 
Manufacturers and Shippers of the World, has just been 
published, by Messrs. Kelly’s Directories, Limited, 
186, Strand, London, W.C.2. The work is now in its 
forty-second edition, and its contents are well-known 
to the commercial world. Nevertheless the fact should 
be emphasised that, in addition to comprising more than 
one and a-half million names, and dealing with over 
20,000 places, the directory constitutes a gazetteer, 
and contains а wealth of facts and figures of the greatest 
value to the business man, no matter in what class of 
merchandise he may bo interested. The book is arranged 
in two volumes; as the title implies it covers the 
whole world and is very efficiently indexed in four 
languages, English, French, German and Spanish. 
Volume I deals with foreign countries and their posses- 
sions, while Volume II concerns Great Britain, India, 
and the British Dominions, Colonies, Protectorates 
and Dependencies. The portion in Volume II, which 
is devoted to Great Britain, has been subdivided into 
three sections headcd, respectively, England, Scotland 
and Wales; London; апа lreland. Each of these 
three subsections has again been divided into five 
divisions, namely, alphabetical, classified trades, 
telegraphic addresses, exporters, and importers. The 
practical use of the Directory is rendered easy by a 
concise series of instructions given at the commence- 
ment of the book in the four languages mentioned above. 
A practical illustration of the correct way of consulting 
the directory is also included. Needless to say, the 
information contained in the volumes has been care- 
fully corrected and amended wherever necessary. 
Bound in the usual red-cloth covers, the Directory 
is priced at 643. post free, for the two volumes. 


Since we noticed, on page 31 of our issue of July 1, 
1927, the first volume of the Lectures on Theoretical 
Physics delivered at the University of Leiden, by Professor 
Н. A. Lorentz, in their English translation by Dr. L. 
Silberstein and Mr. A. P. H. Trivelli, the great physicist 
has passed away, as we announced on page 175 of our 
issue of February 10. The second volume of this 
translation (London: Macmillan and Company. 
Price 218. net) contains four courses of lectures. Тіс 
first on Thermodynamics, was edited in Dutch by 
Mrs. Т. С. Clay-Jolles, in 1921; the second, on Entropy 
and Probability, by Dr. С. А. Crommelin, in 1923; 
the third, on the Theory of Radiation, by Dr. A. D. 
Fokker, in 1926. The fourth, on the Theory of Quanta, 
edited in 1919 by Mrs. G. L. de Haas-Lorentz, Ph.D., 
has less of the self-contained character of the 
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other lectures, in as much as it is supplemented 
by sections on the chemical constant, dissociation, 
Nernst’s determinarion of gas equilibria, the law of 
Guldberg and Waage, spinning molecules and rotation 
spectra and remarks upon the mechanism of the 
absorption in the infra-red. These sections are, how- 
ever, brief and the lectures are largely mathematical. 
The preface states that the translations are literal; the 
very few and short additions made by the transalators 
are marked by brackets. We may presume, however, 
that the simple similia, by which Professor Lorentz so 
happily used to elucidate his expositions, have not been 
reproduced in print, which would generally be difficult. 
We notice in this fourth lecture Lorentz’s own 
suggestion that the absence of radiation from the 
revolving Bohr electron might be accounted for by 
supposing that the electron was a ring-shaped charge, 
distributed over the whole orbit, or that a large number 
of electrons formed a closed electron ring. Lorentz, 
however, found that these assumptions would not 
explain the fine-line structure of spectra, which was 
cleared up by Sommerfeld on the principle of rela- 
tivity; nor would it explain the wobbling of the 
nucleus, and above all would not explain the absence 
of radiation. We should mention that the difficulty 
of explaining interference on the quantum theory 
is not discussed in this lecture, nor in that on radiation ; 
this latter lecture consists of five sections on the 
laws of Kirchhoff, Boltzmann, and Wien, and on the 
formulae of Jeans and of Planck. 


The fifth edition of the Motorship Manual (formerly 
The Motorship Year-Book), edited by A. C. Hardy, 
B.Sc., and published by the Motorship, 220, West 
42nd-street, New York., epitomises the progress of the 
marine type of internal-combustion engine and craft 
in the year 1926-7. An illustrated chapter is devoted 
to “Typical Motorships for 1926-7," and supplies 
brief particulars and illustrations of various types of 
motor vessel within that period. "They range from the 
Royal Mail passenger liner Asturias (22,500 tons 
gross, and 20,000 h.p.) to & new type of motor and 
bevel-gear driven stern-wheel ferry boat. Particulars, 
also are given of the first Diesel-electric ferry boats, 
one of which has а length of 256 ft., and of the long- 
distance Diesel-engined 13-144 knot cargo vessels; 
Malayan Prince and sister ships of the Prince Line, 
and the Silverash of the Kerr Line. А chapter of 
nearly forty pages deals with various forms of Diesel 
and oil engines, including surface-ignition types for 
marine craft, and gives particulars of indirect drives by 
gear and electric transmission. The layout of motor- 
ships is discussed in a series of short succeeding chap- 
ters, the matter covering equipment and repairs, care 
and filtration of fuel and lubricating oils, and other 
technical details. А further dozen pages are occupied 
with the classified details of Diesels revised and issued 
by the American Bureau of Shipping. This is followed 
by ап“ Alphabetical Register of Motor Vessels of the 
World," and the *''Motorship Marine Register.” 
These two sections account for about 25 per cent. of 
the text, and contain a list of the world's yearly output 
of motor vessels of above 300 h.p. since, and includ- 
ing, 1904, under the following heads :—Ship’s name: 
owners; builders; dimensions of hull; tonnage 
gross, and deadweight; type of engine and maker, 
with number of cylinders and bore and stroke ; number 
of engines installed per vessel; and total horse-power 
per vessel. The output in 1926 included the novel 
rotorship Barbara of 2,800 tons d.w., with twin sets of 
M.A.N. six-cylinder Diesels of 1,060 h.p.; seven ferry 
boats, one of them with a Diesel-electric drive; five 
Diesel-electric tugs and three large simple Diesel tugs ; 
two tugs converted from steam power, four tankers, 
one oil barge, and four submarines. Motor yachts figure 
increasingly іп these returns, and their tonnage, power 
and cruising capacity have greatly increased. British 
ownership is increasingly prominent in the yearly 
output of mercantile vessels, several of which аге 12,000 
to 15,000 tons d.w., with engines of 6,000—8,000 h.p. 


BRITISH STANDARD SPECIFICATION FOR FIRE Hose 
CovPLINGS.—À standard specification Хо. 336 -1928, 
has been issued by the British Engineering Standards 
Association for fire hose couplings Тһе necessary 
dimensional particulars for three types of couplings 
are given, namely, the round thread, the V-thread, 
and the Morris instantaneous type. The sizes of the 
two former are 2]-in., 23. in. and 24-ш., and for the latter 
24-1. and 2}-in. diameter, with interchangeability. 
The committee responsible for the work feel that, 
while it has not been found possible to reduce the 
types and sizes of the couplings to а smaller limit, 
а satisfactory agreement has been arrived at between 
the makers and the users of fire hose couplings. "The 
specification should be of service to the many fire 
brigades and insurance companies all over the country. 
not only in checking the existing equipment. but when 
new fire protection appliances are being specified. 
Copies of this specification may be obtained from the 
Publications Department, B. E. S. A.. 28, Victoria-street, 
London, S. W. I, price 2s. 2d., post free. 
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LABOUR NOTES. 


As was anticipated, the General Council of the Trades 
Union Congress, at its meeting in London on Tuesday, 
rejected the proposal to discontinue the industrial 
peace talks with Lord Melchett and the prominent 
employers associated with him. Six members voted 
for ending the negotiations, and fifteen for continuing 
them. Тһе resolution which was defeated was in the 
following terms:—" That this meeting decides that 
the conversations with what is known as the Mond 
group, having in our opinion reached the limit of their 
usefulness, be forthwith discontinued, and that the 
Mond group be so informed. At the same time, we 
declare our willingness to engage in discussions with 
representative employers of Great Britain upon 
questions affecting industry as a whole between em- 
ployers and employees." 


The meeting also received and adopted, by 18 votes 

to 4, & report of the Industrial Committee, containing 
an account, to date, of the Mond-Turner conferences. 
· Amongst the items in the report were provisions for 
the setting up of а National Industrial Council which, 
it was suggested, should be fully representative of the 
employers of the country nominated Бу the National 
Confederation of Employers’ Organisations and the 
Federation of British Industries. The trades union 
representation would consist of the full membership 
of the General Council. Тһе functions of the national 
joint body would include the establishment of concilia- 
tion boards, and the investigation of such trade disputes 
as might be referred to it by the parties engaging in a 
dispute, before the dispute actually arrived at the point 
of alock-outorastrike. Тһе machinery, it was pointed 
out, was intended to be entirely voluntary. 


The conference between the Allied Association of 
Bleachers, Dyers, Printers and Finishers, and repre- 
sentatives of the five unions that agreed to negotiate, 
ended in the drafting of settlement terms. "These were 
subsequently ratified by both sides. 'The main points 
of the agreement are :— 

(1) Establishment of collective piecework in the 
industry to provide for an increase of 25 per cent. 
on present base wages. (2) Setting up of а joint 
committee of employers and employees to deal 
with any dispute which arises in the installation of 
piecework. (3) Until piecework schemes are set up, 
advances to adult male time workers, for week of 
48 hours, as follows :—(a) Where cost of living wages 
are paid on the flat-rate system: 3s. where rates аге 
less than 318. ; 28. 64. from 31s. to 33s. ; 2s. over 338. 
but not more than 34s. (b) Where cost of living 
wages are paid on а percentage on basis rates : 38. on 
rates less than 314.; 28. 6d. from 318. to 324. ба. 
(c) Advance of ls. per week of 48 hours to female 
time workers, aged 18 vears and upwards. (4) The 
existing scale for male and female juvenile workers 
is cancelled, and those up to 174 years suffer a reduc- 
tion of from ls. 64. to 28. 6d. per week. For piece- 
work juveniles up to 174 years, the cost of living will 
be reckoned on the new base instead of on total earn- 
ings. There is no alteration in wages of juveniles from 
174 to 21 years. (5) The adjustment in wages to 
take effect оп the first pay day in July. (6) These 
arrangements, unless varied by mutual consent, to 
remain in force for one year, and until determined 
any time thereafter by three months' notice in writing. 


The Executive Committee of the National Union of 
Textile Workers—whose members are on strike— 
considered the matter at a meeting in Bradford, on 
Mondav, in the light of the foregoing settlement. 
A long official statement was issued at the close of the 
meeting, in the course of which the Executive said :— 
`` We are prepared to meet either the individual firms 
or the emplovers' associations with a view to discussing 
terms to arrive at a settlement of the dispute." Тһе 
statement is to be submitted to mass meetings of the 
members for the purpose of securing their opinion 
on the following questions :—(1) Are you prepared 
to remain out on strike if the employers refuse to 
negotiate with vour Executive Committee 7 (2) Are 
vou prepared to accept the final conclusion of your 
Executive Committee, and abide Бу its decision with- 
out taking a ballot vote of the members 7 


The Riga correspodnent of T'he Times states that 
the Soviet Labour Commissariat in Moscow has passed 
a resolution for an increase of the total amount for 
all forms of unemployed relief“ by 127,000,000 
roubles for the present Budget year. Тһе number 
of unemployed receiving relief will be increased by 
half-a-million, who will receive on an average five 
roubles а week. Тһе latest official report states that 
the registered unemployed total about 2,000,000. 


ENGINEERING. 


Mr. Citrine makes a good point against the Minority 
Movement in the course of some comments in the June 
issue of The Industrial Review, an organ of the Trades 
Union Congress General Council. He says that in 
Russia, it is quite certain no such latitude would be 
given to dissident members of the trade unions as has 
been given to the Minority Movement’s adherents here. 
Any trade unionist in Russia who ventured to exercise 
the same freedom in criticising and opposing the rule 
of the majority that the adherents of the Minority 
Movement have exercised in British trade unions would 
have short shrift. Exile and imprisonment are the 
penalties of disobedience, indiscipline and disloyalty to 
the ruling authority in Soviet Russia. Swift action 
was taken against Trotsky and his associates when they 
tried to organise a minority movement, and there is no 
good reason, in Mr. Citrine's opinion, on grounds of 
logic or equity why the admiring representatives of 
Russian Communism in this country should be allowed 
to organise minority movements here. 


The International Federation of Trade Unions 
recently circulated a questionnaire amongst its affiliated 
centres with the object of ascertaining how far the trade 
unions in the various countries were able to influence 
legislation directly affecting conditions of labour. 
Eight countries— Belgium, Czechoslovakia, Germany, 
France, Holland, Spain, Sweden, and Switzerland— 
were able to state that they had special institutions, 
on which the Trade Union Movement is represented, 
for drafting social legislation. Canada, Denmark, 
Great Britain, Hungary, and Latvia reported that they 
had no special institutions, but the advice of the 
unions was often, though not invariably, asked in 
Great Britain, Hungary and Latvia. 


The most thorough-going of the special institutions 
indicated is the National Economic Council of Germany. 
This body consists of 126 representatives of the employ- 
ers, 126 representatives of the workers, and 74 repre- 
sentatives of the professions, the Civil Service, the 
consumers, co-operative societies, &c. АП but twelve 
of the members are appointed by the Minister of Econo- 
mics, and these twelve represent the Government. "The 
trade unions nominate for the workers' side, and any 
committee formed by the Council must give proportion- 
ate representation to the workers. Тһе National 
Economic Council drafts and gives its opinions on all 
labour measures, operating through committees, and the 
questions with which it deals include housing, settle- 
ments, agriculture, and food supplies. Apart from 
the influence exerted through this organisation, the 
German National Trade Union Centre and the great 
trade unions exert à considerable amount of pressure 
on the Government, when bills are being prepared, 
which will affect the workers either socially or economi- 
cally ; ава rule the Government takes the initiative in 
inviting the unions to give an opinion on such measures 
before thev go to the Economic Council. 


Very similar functions belong in Austria to the 
Chambers of Manual and Non-Manual Workers, which 
in this case, however, consist solely of members elected 
by the workers. These chambers are constituted by 
law on an equal footing with the employers' organisa- 
tions, the Chambers of Trade and Industry, and take 
cognisance of practically all matters relating to industry. 
Alllabour measures must be submitted to the chambers 
before passing into law, and the authorities are also 
obliged to assist the chambers in their work. Оп their 
part, the chambers are called upon to render any 
assistance required to the autonomous authorities. 


The Machinists’ Monthly Journal, the official organ 
of the American International Association of Machinists, 
deals in its issue for the current month with the question 
of the five-day week. While, it savs, organised labour 
is convinced that there are a number of things which 
could be done to lessen the number of unemployed, the 
five-day week seems to it to offer the quickest means of 
relief. Firm in the belief," it proceeds. that 
example is better than precept, a number of large 
international labour organisations, including the 
Г.А. of M., will in June begin to practise what they 
preach by granting their emplovees the tive-day week. 
If others will do likewise the number of unemployed 
will be diminished, and a crisis which is fast approaching 
will be averted.” 


On the proposition of Mr. Champ, Canadian Em- 
ployers’ representative, the following resolution was 
passed by the lnternational Labour Conference at 
Geneva :—‘* Whereas enquiries undertaken in certain 
countries in particular industries and on the uational 
scale have made valuable contribution to the improve- 
ment of production and of working conditions, thereby 


enhancing the prosperity of employers and employed | 
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alike; апа whereas increased production is prevented 
by such causes as accidents ; inadequate attention 
to ill.health and physical defects; irregularity and 
instability of employment ; mutual fears and gus. 
picions ; and barren conflicts which might be avoided 
by better understanding between employers and em. 
ployed ; and whereas such causes, by affecting pro. 
duction, finally reduce the volume of wages which 
employed and the community might otherwise enjoy; 
therefore be it resolved that, in the common interest 
of employers and employed, this conference requests 
the governing body to consider the advisability of 
instructing the International Labour Office to collect 
reliable and detailed data regarding methods adopted 
to decrease or eliminate the various causes of decreased 
produetion herein enumerated, referring, however, to 
other organisations of the League of Nations or to the 
Internationa] Institute of Scientific Management such 
portions of the subject as may be considered to come 
under their competence.” 


Another resolution, for which Mr. Champ was likewise 
responsible, was also adopted by the Conference, viz: 
“ Whereas it is contended that a policy of active 
collaboration between employers and employed, such 
as exists in certain countries, has resulted both in an 
improvement in the level of real wages and workiny 
conditions, and also in greater and more economical 
production ; and whereas the economies resulting from 
such collaboration can also be made available for the 
benefit alike of the employers, employed and the 
community as а whole ; therefore be it resolved that 
this conference requests the governing body to consider 
the advisability of instructing the International Labour 
Office to follow with due attention the progress of the 
spirit of collaboration between employers and em- 
ployed, and to report on the subject from time to 
time. 


Particulars of three proposals for the alleviation of 
unemployment in the United States are given in the 
weekly official organ of the International Labour Office. 
On March 19, Mr. Bacon presented to the Committce 
on Labour of the House of Representatives, a Bill 
designed to stabilise labour conditions by providing 
for preference to be given to local workers and especially 
mechanics in the execution of Federal construction 
projects. He affirmed that the present practice, 
according to which contractors move their men from 
one State into another, upsets the conditions of the 
labour market and deprives the local skilled workers 
of employment. On the same day, another Bill was 
submitted by Mr. Berger, providing for the institution 
of compulsory unemployment insurance. The scheme, 
based on contributions from wage-earners, employers 
and the Government, would be administered by the 
Employment Service, and would provide a benefit 
equal to 50 per cent. of workers’ average earnings. 
Senator La Follette introduced, оп May 2, а resolu- 
tion providing for an enquiry by a committee of the 
Senate, which it was proposed, should investigate and 
report to the Senate on the possibility of continuous 
collection and interpretation of adequate statistics of 
employment: organisation and extension of systems of 
public employment agencies, Federal, State or private : 
establishment of systems of unemployment insurance or 
other unemployment reserve funds, Federal, State or 
private; the planning of public works with regard to 
stabilisation of employment and the manner of co- 
operation between the Federal and State authorities 
and private agencies. 


“ It is of interest to note " (says Industrial and Labour 
Information) “а certain evolution in the attitude of the 
American Federation of Labour to the problem of 
unemployment. Its late President, Samuel Gompers 
was definitely opposed to the institution of an unen 
ployment insurance system. According (0 him, 
unemployment was the result of a maladjustment т 
industry whieh could be completely eliminated by à 
better organisation of production. To accept an 
insurance scheme would mean to recognise that un- 
employment was inevitable. The American un 
tion of Labour still maintains that the object to 1% 
aimed at is the stabilisation of employment to Е 
achieved through a more rational organisation © 
industry, but it now considers it desirable to ши 
the evils of unemployment by insuring against it until 
such time as it will be possible to realise stabilisation. 


INSTITUTION or Суп. ENGINEERS’ UAE TS 
ADDENDUM.—In our report of the discussion on Elec и 
Traction аб the recent Conference of Ше Institution у 
Civil Engineers, page 700 ante, а contribution 3 
H. N. Gresley, C.B.E., was unfortunately abbrev) SR 
in such а way as to obscure the speaker's point. мы, 
Gresley stated that he believed that the overhead M m 
was preferable for high voltages such as 1,500. e ғай 
low voltages of 650, һе considered that Ше thir 
was eminently suitable. 
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THE WORKS ОЕ MESSRS. METROPOLITAN-VICKERS ELECTRICAL 
COMPANY, LIMITED, MANCHESTER. 


(For Description, see Page 815.) 


Ета. 150. СОМТАСТОВ-ТУРЕ CONTROL BOARD FOR Fic. 151. 1,500-Үогт Direct CURRENT TRUCK-TYPE 
ROLLING Мил, SWITCHBOARD. 


Го. 152. DESK-TYPE SWITCHBOARD WITH MIMIC Fre. 153. CaM-OPERATED CONTROLLER FOR VARIABLE- 
DrAGRAM OF CONNECTIONS, SPEED Мотовз. 
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ұла. 154. INDUSTRIAL ELECTRIC FURNACE AND На. 155. МотоЕ-ОРЕВАТЕр 50,000-Уогт AtR-BREAK 
CoNVEYOR. IsoLATING SWITCH. 
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IHE WORKS OF MESSRS. METROPOLITAN-VICKERS ELECTRICAL 
COMPANY, LIMITED, MANCHESTER. 


(For Description, see Page 815.) 
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Fic. 156. ASSEMBLY оғ METAL-CLAD Сомғросхр-Епл,Ер SWITCHGEAR IN E AISLE. 
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THE WORKS OF MESSRS. METROPOLITAN-VICKERS ELECTRICAL 
COMPANY, LIMITED, MANCHESTER. 


(For Description, see Page 815.) 
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Fic. 158. MxTAL-CLAD SWITCHGEAR FOR PORTOBELLO POWER STATION; REAR VIEW. 
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Fig. 159. Метаг-Срар SWITCHGEAR FOR PorTOBELLO Power STATION ; Front VIEW. 


JUNE 29, 1928.] 


— — — — 


THE TRAFFORD PARK WORKS OF 
MESSRS. METROPOLITAN-VICKERS 
ELECTRICAL COMPANY, LIMITED, 


(Concluded from раде 766.) 


IN making a digression in order to describe the 
transformer department in our last article the 
account of the main machine shop was left incom- 
рјеђе. А considerable number of different depart- 
ments are housed in its three galleries, which are 
known as Aisles С, H, and К. The former is the 
most easterly one and is occupied, for the most 
part, by the insulation and winding departments 
described on pages 403 to 407 ante, but small 
generating sets for train lighting, together with 
relays and other apparatus for electric railway 
signalling and point operating, are assembled at 
its north end. The extent and nature of the work 
done in this section is well shown in Fig. 146, on Plate 
LXXX. The next aisle, H, has also already been 
partially described on pages 277 to 280 ante, in 
referring to the main tool room and gauge room. In 
addition, it contains а large section set apart for 
automatic lathes, and others devoted to the manu- 
facture of commutators, of medium and small sizes, 
with brush gear, contactor control gear, outdoor 
type air-break switchgear, and traction control gear. 
A control board of the contactor type is seen in 
Fig. 150, on Plate LXXXI, the particular example 
shown being for an electrically-driven rolling mill 
equipment for a steel works. | 

The air-break gear department manufactures 
isolating switches for voltages up to 220,000 volts, 
and а comprehensive range of switches, fuses, 
choke coils, lightning arresters, &c., for the equip- 
ment of distribution lines in rural districts. An 
example of the work done is shown in Fig. 155, 
on Plate LX XXI, which shows а motor-operated 
50,000-volt isolating switch. Another view taken 
in this aisle, Fig. 147, on Plate LXXX, shows ex- 
amples of traction control gear. At the extreme 
right and left are master controllers for the 
2,600-h.p. Great Indian Peninsula Railway freight 
locomotives, and for locomotives for other coun- 
tries. This section is allied with the signalling 
section mentioned above. There are also some 
important sections for the machining, assembly, 
and test of small motors. These include general 
utility motors for such apparatus as churns, 
washing machines, sewing machines, oil separators, 
&c., and special motors for loom driving. 'The 
various sections overflow into the transverse 
galleries at the ends of the shop, and tool and 
material stores for each section are provided. 

The western gallery, aisle K, is that primarily 
set apart for the manufacture of industrial control 
gear and switchgear. Тһе work done in this depart- 
ment, having outgrown its accommodation, the large 
switchgear assembly, will shortly be transferred to 
à new building, 400 ft. by 220 ft., termed the West 
works. Тһе equipment will include testing facilities 
up to 500,000 volts. Тһе several departments in K 
gallry may be divided into feeder, test, and as- 
sembly sections. The feeder sections include one for 
plating, equipped for grinding, buffing, plating and 
lacquering processes, and one for machining opera- 
tions, equipped with large numbers of capstan 
lathes, drills and milling, shaping, and planing 
machines, the most recent of the latter being a 
4-ft. machine with double-loading tables and with 
full push-button single-motor electric control, 
generally similar to those on the machine shown in 
Fig. 112, on Plate LX XIV ante. 


The test department is a large fenced-off enclosure 
with all the necessary apparatus for testing com- 
pleted circuit-breakers, controllers, and starters. 
&c., up to pressures of 100,000 volts. It is also 
provided with a number of portable testing sets, 
which are moved about the gallery as required for 
tests on completed switchboards. The assembly 
departments contain, first, a controller section 
devoted to the manufacture of industrial and tram- 
way controllers of all kinds, a typical standard 
industrial watertight controller being illustrated in 
Fig. 74, page 405, ante. 

A further example of control gear is given in 
Fig. 153, Plate LX XXI. This shows one of 16 cam- 
operated controllers for eight forced-draught fans. 
each of which is driven by two variable-speed motors, 
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respectively of 110 h. p. and 64 h. p., and eight 
induced-draught fans, also with two variable-speed 
motors, &c., of 350 h. p. and 190 h. p., respectively. 
Equipments for oil-well motor control may be 
instanced as а type of the special produets. This 
section is intimately connected with the contactor 
type control gear section in the south end of H ” 
gallery, and part of the end transverse gallery 
already alluded to. Adjacent to the controller 
section, the manufacture of resistances, rheostats 
and metallic and liquid starters of all kinds is carried 
on, such apparatus being made in large batches for 
stock, except in large or special sizes. Next come 
two sections for the assembly of air-break and ой- 
break switches and circuit-breakers, and for various 
industrial patterns of ironclad switch-gear. This 
section of the gallery is shown in Fig. 157, on 
Plate LXXXII. 

The north, and final, section is used for switch- 
board assembly. Here may be seen panel-type 
switchboards as used for such small plants ав those 
for country-house lighting, and switchboards for 
large power stations. For use with electrically- 
operated circuit-breakers, the switchboards become 
control and instrument boards. These may be of the 
normal vertical type, or of the desk type, the latter 
being usually placed to give the operator a clear view 
of the engine room. Ап example of a desk-type 
switchboard is shown in Fig. 152, Plate LXX XI. This 
has an electrically-operated diagram of connections 
ав an automatic tell-tale device. Тһе instruments, 
meters, and relays are the firm's own make. Тһе 
steel cubicle-type switchboard, with interlocks to 
prevent access to internal parts, unless the circuit- 
breaker is in the off position, is increasing in 
popularity and the draw-out truck type, illustrated 
in Fig. 151, Plate LX ХХІ, is now one of the firm’s 
staple products. The truck is interlocked to prevent 
withdrawal when the circuit breaker is closed. 
With it open, the truck can be withdrawn and a 
spare one substituted. Withdrawal of the truck 
covers all live metal within the cubicle by automatic 
shutters. Тһе switchboard shown in Fig. 151, is one 
of a number supplied for 1,500-volt direct current 
service in railway substations, but similar cubicle 
boards are supplied for service on alternating current 
systems up to 11,000 volts. 

Metal-clad compound-filled switchgear is also 
largely manufactured. The smaller units are 
assembled in K gallery, the larger at the north ends 
of D aisle and E aisle. Examples of such switch- 
gear in E aisle are given in Fig. 156, Plate LXX XII, 
which view, together with Figs. 158 and 159, Plate 
LXXXIII, illustrates the congested nature of the 
present switch-gear department, the large units 
having to be assembled wherever space happens to be 
available. On the right of Fig. 156 are à number of 
circuit-breakers in course of construction. Such 
circuit-breakers are made, for either indoor or out- 
door service, for voltages up to 220,000 volts, and 
with up to 1$ million kv.-a. breaking capacity. 
The largest included in the figure weighs about 14 
tons without oil, and 28 tons with it. Тһе large 
metal-clad compound-filled switchgear units shown 
in Figs. 158 and 159, are 3 out of 12 units for the 
Portobello Generating Station for the City of Edin- 
burgh. Тһе total weight of the 12 units will be 
372 tons. The generator circuit-breakers are rated 
at 3,500 amperes and 6,600 volts, but the chambers 
are made sufficiently large to accommodate appara- 
tus for both larger currents and higher voltages. 
Each circuit-breaker has a breaking capacity of 
13 million kv.-a., and we believe both individual 
units and the entire apparatus to be the largest of 
the kind yet manufactured in the world. 

Some other departments in the two upper storevs 
of the building occupied at the ground level by the 
brass foundry, pattern stores. and machine mould. 
ing foundry, now call for notice. Тһе first of these 
departments is a fullv-equipped machine shop which 
combines the manufacture of magnetic brakes for 
tram cars with that of such general spare parts as 
are not available from stock. It is also laid out 
for the overhaul and repair of all classes of appa- 
ratus manufactured by the firm, it having been 
found that such work is more expeditiously per. 
formed here than in the manufacturing departments 
concerned. Тһе next department is laid out for the 
mass production of many varieties of both alternat- 
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ing and direct-current fans, including desk, cabin, 
and ceiling types. Other products are fractional 
horsepower motors, which include machines down to 
1/40th-h.p. in capacity, and a special high-speed 
vertical type of motor for use in spinning natural 
and artificial silk. 

The cooker and heater department is engaged, 
not only on the production of electric domestic 
cookers of the Metrovick Cosmos type, but also on 
that of baking ovens, both of the conveyor and peel 
types, and industrial drying, baking. heating, and 
annealing ovens with and without conveyors, and 
also electric furnaces. Of these latter, a typical 
example is shown in Fig. 154, Plate LXXXI. It is 
provided with а conveyor and is in continuous work 
in the firm's heat treatment department, for a pro- 
cess employing temperatures up to 1,000 deg. C. 
The heating effect is obtained by passing the 
electric current through а suitable resistance 
material. Other furnaces, of the induction type, 
are also made. In these, high-frequency currents 
are passed through а copper coil surrounding a 
crucible containing the metal to be melted, which 
operation is effected by currents induced in the 
metal itself. As the products of the heater and 
cooker department involve the use of large quanti- 
ties of sheet metal, it is placed adjacent to the tin 
shop which also supplies sheet-metal parts to all 
sections of the works. Тһе tin shop is laid out to 
deal with all types of sheet metal up to mild steel 
plate 4 in. in thickness, and із equipped with a 
number of guillotines, bending machines, presses, 
rolls, and drills, as well as spinning lathes for making 
such parts as motor slip ring covers, etc. It is also 
furnished with appliances for both electric and acety- 
lene welding. 

The meter, instrument, and wireless depart- 
ments occupy the major portion of a three-storey 
building, 512 ft. long by 75 ft. wide, in which the 
pattern shop is housed, as described on pages 123 and 
124 ante. The work in these departments is in striking 
contrast to that already described. In its shops, 
instead of the heavy machinery parts во familiar 
elsewhere, there are delicate clockwork mechanisms, 
requiring the use of watchmakers' lenses in their 
manufacture, and the microscope in their inspection. 
Many parts weigh only a few ounces, and numerous 
spindles are carried on bearings consisting of a jin. 
steel ball mounted between two sapphires or rubies, 
with the lower half supported on a spring seat to 
avoid injury in transit. A further instance of small 
work is in a prepayment mechanism weighing 11 lb., 
with no less than 312 parts in 35 cub. in. of space. 
The machine shops differ in like degree, and Fig. 148, 
Plate LX XX, shows the type of bench lathe and 
sensitive drill employed in work, which, produced in 
mass, requires a very high standard of quality. The 
machines in the left-hand corner of this figure, and 
partly obscured by lampshades, are particularly 
interesting. They are a portion of a row of gear- 
cutting machines, which turn out each year many 
millions of small gear wheels and pinions, a parti- 
cular instance being a pinion of less than + in. 
in diameter, having 12 teeth, and of which over 
half-a-million are made yearly. 

The testing room for meters, instruments, voltage 
regulators, and protective relays, is shown in Fig. 149, 
Plate LXXX. Situated in the top storey of the 
building to be as free from dust as possible, it is 
noteworthy for the completeness of its equipment of 
both fundamental and secondary standards, which 
is arranged to ensure great accuracy in the routine 
testing of large numbers of instruments and meters 
for very wide conditions of climate and temperature. 
The testing room has its own motor generator sets 
in a separate section of the building. In addition 
to the meter machine shops, assembly, and coil- 
winding shops, there are, in this building, sections 
for drawing offices and general offices, besides 
departments for grinding, buffing, plating, dipping, 
and lacquering, and processes for baking enamelled 
meter cases in electrically-heated ovens, one with 
special ventilating arrangements in which cellulose 
paint is applied to certain internal parts, packing 
sections, and so forth. The only section selected 
for special mention, however, is one devoted to 
development which has a special machine shop of its 
own. Here much work has been done throughout 
recent years in the design of relays for the 
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automatie protection of electrical machinery, and also 
in the development of new meters, of which a recent 
example is a new master summation meter for use 
on complex distribution circuits. The wireless pro- 
ducts of the firm, which are also manufactured in 
this building, and for which there is provided an 
experimental laboratory, are marketed as Metrovick 
Cosmos sets. It may be noted here that the first 
Manchester Broadcasting Station was established 
in these works in November, 1922. 

The chromium-plating shop combines experi- 
mental work with production. It is under Research 
Department control, and is set apart for the applica- 
tion of nickel, cadmium, and chromium plating 
where specially finished, or corrosion-resisting, or 
wear-resisting surfaces are required. Тһе process 
of chromium plating developed in this department 
is operated commercially with success. Of other 
buildings not vet referred to, those west of the main 
machine shop may be mentioned. They include а 
one-storey canteen. and a large two-storev building, 
used below as а packing and storage warehouse 
for goods awaiting shipment, and above as a canteen, 
and а switchgear drawing office. А note may here 
be made about the canteens, the task of catering 
for so large à number of people as those employed 
being one of considerable magnitude. Works and 
staff canteens are provided, separate accommodation 
being set apart for men and women. Тһе total 
seating capacity is sufficient for nearly 4,500 people, 
and approximately 5,000 meals are provided every 
day. Actual cost prices are charged, and the 
canteen service is run entirely without profit. 
А striking feature of the service rendered is illus- 
trated by the fact that the Works Canteen, which 
is empty at 12 o'clock, takes only about 3 minutes 
to fill with from 1,500 to 2,000 people. Next to 
the warehouse is а large box-factory and cabinet 
shop, the only features of which worthy of particular 
mention being that the equipment includes a special 
drying plant for timber, and that all machines are 
electrically driven by motors mounted beneath the 
floor of the shop in order to leave as much ground 
space free for working as possible. Тһе dimensions 
of these buildings are shown in Fig. 1, on page 64 
ante. 

More than one reference has been made to the 
substation in the works, from which the yearly 
supply of some 17,000,000 units of power, purchased 
locally, is distributed to the 800 motors and other 
electrical apparatus in the shops which have a total 
capacity of over 10,000 brake horse-power. The 
station 18 а one-storey building of red brick and 
concrete, 143 ft. long by 41 ft. wide, and 20 ft. 
high to the roof trusses. It has & basement and 
well-planned cable tunnels. Delivery to the 
station is made as a three-phase 50-period supply 
at 6,600 volts. There are four high-tension cubicles 
for the incoming feeders, two for the metering 
equipment, and ten for supplying rotary converters, 
or connecting to the various beds in the works. 
The main switches are of the firm’s oil circuit- 
breaker type, with a breaking capacity of 145,000 
kv.-a. The major part of the motors used in the 
works are either of the three-phase squirrel cage 
or slip-ring type, and are supplied with current from 
the main distribution board at 440 volts. This is 
stepped down in three 3-phase air-cooled trans- 
formers of 1,875 kv.-a. capacity each. The direct- 
current required for variable-speed machine-tool 
motors, batterv-charging, plating, &c., is obtained 
from two 1,000-kw. and one 1,500-kw. compound- 
wound rotary converters providing а three-wire 
250/500-volt supply. Two machines are of the 
self-svnchronising type, and the other is fully 
automatic. А 125-volt direct- current supply is 
provided for magnetic chucks, battery-charying, &c., 
Бу a motor generator set, the alternating end of 
which consists of a synchronous motor of 50-kw. 
capacity. The lighting supply is taken from an 
independent transformer on the 50-cycle supply, 
and in event of failure pilot lighting can be switched 
over immediately to the station battery. The high- 
tension control board is of the desk type, and the low- 
tension switchboard and the rotary converter control 
panels of the vertical type. The introduction of 
the substation involved the substitution of 50-cvcle 
motors for the 25-cvcle ones which were, up to that 
time, the prevailing type in the works, 9,500 h.p. 
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being replaced by 7,600 h.p., and, owing to a variety 
of improvements, the change has resulted in an 
increase of the average power factor for the whole 
of the works from 0:75 to 0-95, and the overall 
running efficiency has been improved by 3 per cent. 
This change-over in frequencies has no doubt 
afforded valuable experience for what may be 
anticipated to occur in certain districts under the 
Government Electricity scheme. This interesting 
station was planned and carried out by the staff of 
the Works Engineer. 


The administrative organisation may now be 
briefly outlined. One important basic feature is 
that the business is split vertically into separate 
departments, the more important of which may be 
enumerated as follows :—Turbine and condenser ; 
large electrical machines ; motor; traction motor ; 
transformer ; instrument and meter; switchyear ; 
industrial control; and traction control. Each of 
these departments is under the joint control of а 
departmental chief engineer, а commercial sales 
manager, and a shop superintendent, and each 
department has its own separate trading account, 
and profit and loss account. Тһе sales organisa- 
tion is under the control of a central head, to whom 
the departmental sales managers are responsible, 
and who is in charge of the sales organisations for 
both home and overseas business, and of the pub- 
licity department. For home sales, which are about 
one-half the total, managers are stationed in 
numerous branch offices throughout Great Britain 
and Ireland. Overseas sales are organised through 
the Metropolitan-Vickers Export Company, which 
has branch offices throughout the world, staffed 
generally with direct representatives, but in a few 
instances with agents. In the great majority of 
cases the company’s representatives, both at home 
and abroad, have been trained in the firm’s works 
at Trafford Park. The sale of wireless apparatus, 
lamps, glassware, fittings, domestic electric appli- 
ances, fans, and similar articles is carried on through 
the medium of the Metro-Vick Electric Supplies 
Company, Limited, much of the supply apparatus 
being sold under the trade name of Cosmos. 

The engineering organisation consists of the 
departmental chief engineers with their assistant 
engineers, draughtsmen, and clerical staffs, who are 
responsible to a chief electrical engineer and a chief 
mechanical engineer. At this point reference may 
be made to specialist engineering sections, with a 
large independent drawing office staff, responsible 
for power supply work such as the lay-out of 
generating stations, sub-stations, and transmission 
lines ; for industrial applications such as electric 
winders, rolling mill drives, and textile mill drives ; 
and also for electric locomotives and electric trac- 
tion problems generally. Тһе works organisation 
is under the control of a general manager of works, 
to whom the departmental superintendents, together 
with the foremen and employees under their charge 
are responsible. Other superintendents responsible 
to the general manager of works include those in 
charge of inspection, process and rate-fixing, main 
production, erection, «гаће and employment. In 
addition there is à works engineer in charge of 
maintenance and extensions, and two supervisors 
of women workers, for shops and offices respectively. 
It is not proposed to refer in any detail to the work 
of the above superintendents, except with refer- 
ence to inspection. 


In our previous articles we have had occasion to 
refer to the strict watch maintained on work in 
progress at all stages, and on finished work by the 
firm's inspectors, and in this connection it is of 
interest to note that the inspectors are in no wav 
controlled by the departmental superintendents, but 
report to their own chief, who has equal status with 
the departmental superintendents, and is responsible 
jointly to the chief electrical and mechanical engi- 
neers and the general manager of works, Research 
work is coupled with education under а manager, 
with leaders in charge of various sections. Account- 
ing work is under a comptroller, having under him 
а general accountant and a cost accountant, the 
latter dealing with inter-departmental accounts ав 
well as costing, wages, and time-keeping. Тһе pur- 
chasing and main stores departments, as already 
stated on page 189 ante, are grouped under the charge 
of а combined head purchasing agent and store- 
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keeper, who has an assistant storekeeper and an 
assistant purchasing agent. 

As described above, the staff may seem rather 
loosely organised especially in view of the great 
extent of the works, and the complex and diversified 
nature of its products. In reality, however, the 
spirit of co-operation has been developed with 
conspicuous success partly by a system of joint 
meetings of those concerned, and also, it may fairly 
be stated, owing to the broad-minded leadership 
of the principal officials of the Company. The 
meetings above referred to take various forms. 
On the engineering side, there are frequent meetings 
of all the departmental chief engineers. On the works 
side may be noted weekly meetings of the manaver 
of works with all the departmental superintendents, 
and further gatherings, known as efficiency meetings, 
between the works manager, superintendents, 
foremen, and others, held at monthly intervals, 
immediately after working hours. А further series 
of meetings held at regular intervals by each main 
department consists of group meetings attended 
by the commercial manager, the chief engineer, 
and the shop superintendent, with other interested 
persons. Supplementing the above regular meetings 
reference may be made to standardisation work, 
particulars of which were given on page 190 ante, 
and to other committees set up for special purposes 
for example :—to deal with schemes for new develop- 
ments, and also to consider suggestions for improve- 
ments that have been submitted by employees, 
and to make money awards for such suggestions 
when merited. 


The works committee, which has been in exist- 
ence for nine years, forms a direct link between 
the employees and the management, and very 
few questions and difficulties arise which are not 
settled within the works. Its successful operation 
will be more fully appreciated when it is re- 
membered that at least 24 separate Trades Unions 
are represented among the employees. This com- 
mittee includes 17 workmen who are trades 
unionists, and shop stewards, and are elected by 
their fellow workmen in the various departments. 
The remaining members consist of the managing 
director, the works manager, the superintendent of 
labour, a shop superintendent, and one of a selected 
number of shop foremen. The committee meets 
during working hours each Wednesday, and typical 
subjects considered include, housing, transport 
facilities, smoking in prohibited areas, pilfering 
and irregularities of any kind, canteen questions, 
rate fixing, bad time-keeping, damage to property, 
lectures and concerts, safety-first matters, bonus 
schemes, &c. Parallel with this committee is à 
staff committee, consisting of 16 executive members 
appointed by delegates representing each depart- 
ment, and two representatives of the management. 
This committee deals with similar problems as 
the works committee, and fulfils the same duties, 
both committees working together in matters of 
common concern. | 

АП matters of domestic policy іп sales, engi- 
neering, and works activities are referred to an 
executive board of management which meets at 
the works аб fortnightly intervals, and is preside 
over either by the chairman of the company, T 
Philip Nash, K.C.M.G., C.B., M. Inst. C. E., or by 
the deputy-chairman, Mr. Bernard Dudley Frank 
Docker, J.P. Besides the chairman and deputy 
chairman, the executive board is composed of the 
head of the sales organisation, the general manager 
of works, and the chief electrical engineer, all of 
whom are directors of the company, and also of 
other special directors representing respectively the 
mechanical engineering, traction, research, purchas- 
ing, storekeeping and the comptroller’s departments, 
with the treasurer of the company as the secretary. 

Important assistance in the work of administrat" 
is given by the comptroller's departments, which, 
in addition to the usual routine work, prepare statis- 
tical and financial statements at frequent Шепа 
all accounting returns being treated in fixed ll 
of four weeks. Тһе returns show in detail 8 
financial features that call for special commen 
and are issued promptly with the aid of m 
tabulating machines. Аз examples of such ен 
ments, mention may be made of periodical 1 
sheets and trading accounts, segregating results 
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departmentally and territorially, stock reports and 
the rate of stock turnover, commercial and factory 
overhead expense statemente, comparisons between 
estimated and actual costs for all instances where 
sufficiently important differences occur, and financial 
forecasts. Further assistance is given to all depart- 
ments by a statistical section which extracts and 
plots in graphical form information essential for 
managerial control. 

An interesting procedure concerning factory 
overhead charges is that in which the returns are 
made in three sections, as follows : A, representing 
charges for items over which the foremen have 
control; B, charges over which the superintendent 
has control; and C, charges over which he has no 
control but particulars of which are furnished to 
him along with those of B. Тһе foremen are fur- 
nished with particulars of charges A, and may be 
called upon to discuss them with the shop super- 
intendent concerned. 


Space allows only brief reference to the costing 
work of the department, but mention may be 
made that factory indirect charges are allocated on 
the machine hourly rate or hand hourly rate basis, 
rather than as a fixed percentage relative to the 
cost of labour, and also that whilst charges for 
materials are posted as incurred, labour costs are 
recorded on tabulating-machine cards which are 
filed together for each job so that only one final 
posting is necessary, except in the case of large jobs 
where postings may be required at the expiration 
of fixed periods. Тһе detail postings eliminated 
by this system amount to some millions per annum. 

А special feature in the Metropolitan-Vickers 
organisation is the care given to apprentices, for 
whom there are three courses—termed college, 
school, and trade. The college apprenticeship 
course i8 designed for those who have taken & good 
university degree or college diploma. In the two 
years allotted to it some thoroughly practical 
engineering experience is first obtained, followed 
by work in the second year to prepare the apprentice 
for the particular branch, e.g., design, commercial, 
research, works administration, be may wish to 
take up on concluding it. Тһе school course is 
arranged for boys who bave remained at school 
until 18 years of age, and have at least matriculated. 
It is for four years, and a similar practical training 
is given as in the college course. Apprentices 
are expected to make satisfactory attendance at 
the Manchester College of Technology, and on 
attaining a sufficiently high standard they are 
allowed one day per week, on full wages, to attend 
the college for its associateship. Тһе trade course 
is intended for boys from 14 years to 16 vears of age, 
who have attended clementary, central, secondary, 
or junior technical schools, and is arranged to 
give adequate training to the future fitter, turner, 
moulder, pattern-maker, armature-winder, tool- 
maker, «с. There is a school in the works for 
these apprentices, with specially-selected instructors 
in the various trades. The boys are encourayed to 
attend evening classes at the Manchester College 
of Téchnology and other local institutions, and 
those who show special promise are given every 
facility to extend their training and have, in 
later years, opportunities for gaining experience 
in the drawing offices, research department, com- 
mercial departments, &c. Twenty scholarships, 
covering fees, books and wages, are given yearly 
by the company to those who reach the “day 
course " standard at the Machester College of 
Technology. 

It may be added that apprentices are taken from 
overseas as well as from this country, that there 
is no premium for apprenticeship, and that all 
receive reasonable wages. There are, as a rule, 
about 10 applications for each vacancy. А large 
proportion of apprentices remains with the company, 
quite a third of the technical staff at present having 
passed through one or other of the courses. Further, 
apprentices who have shown special ability are, 
under special circumstances, granted facilities for 
further extended training for & year, at the same 
rate of pay as they would have received had they 
joined the company's staff at the conclusion of 
their apprenticeship. There are large number of 
girls employed in the works, and for these suitable 
classes are arranged in the winter session. The 
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Education Department keeps in close touch with 
all universities and public schools in the British 
Isles, and schools of all types in the locality. It is 
represented on the Local Juvenile Employment 
Committee. 

The total number of employees of the Metro- 
politan-Vickers Electrical Company is approxi- 
mately 15,000, of whom about 2,000 are distributed 
among the firm's traction motor and gear works at 
Attercliffe, Sheffield, and the subsidiary concerns of 
the Cosmos Works at Brimsdown, near London, 
making lamps and wireless valves, &c., the Harcourt 
Works in Birmingham, making domestic electrical 
apparatus, artistic fittings for electric lighting, 
brackets, chandeliers, and so forth, and a sub- 
sidiary company manufacturing many kinds of the 
firm's standard products in Australia. It is impos- 
sible to deal adequately with the welfare side of such 
a large personnel, and а mere list of the numerous 
sports and recreation clubs and other societies, 
self-supporting and flourishing, would occupy 
much more space than we have at disposal, but one 
or two groups of activities intimately in contact 
with the management deserve mention. А Works 
Benevolent Fund, set-up in 1921, was, іп 1927, 
contributed to by 8,589 employees, and 7,443 pav- 
ments totalling 4,6951. were made in that year. А 
Staff Benevolent Fund paid 1,3641. to members, апа 
both funds subscribed a total of 5251. to hospitals. 
А thrift scheme, inaugurated in July, 1926, has a 
present membership of over 4,000, and replaced 
many of the numerous holiday clubs, with а more 
substantial means of saving. This scheme is 
operated on Savings Bank lines, and all employees 
may make regular deposits bv authorised deductions 
from wages and salaries. Interest is granted at 
5 per cent. per annum, and is guaranteed by the 
company on the maximum balance maintained to 
credit. 'The funds are in care of Trustees. The 
Staff Pension Scheme provides for both life and 
pension insurance. For each policy taken out by 
any employee the company takes out a corresponding 
poliey, the employees benefiting from both policies 
after 15 years service. 

Apart from the recreative and social side of the 
work's activities, there are several other means by 
which the employees keep in touch with one 
another, such as the Foremen's Association, with 
250 members, the Apprentices’ Association, with 
over 600 members, and a magazine of its own, the 
Overseas Association, and the Long Service Associa- 
tion, with nearly 1,000 members who have completed 
over 20 years service with the firm, and with a 
steadily increasing membership. At the meetings 
of some of these associations, papers on engineering 
subjects are read and discussed. Further contri- 
butions to technical knowledge are made in the 
firm's monthly magazine, The Metropolitan- V ickers 
Gazette, while the recreative and social societies 
have their own Club News. 

In concluding this series of articles, it should be 
understood that our account is by no means 
exhaustive. Had space permitted, several parts, 
but lightly touched upon, could have been expanded 
with advantage, and other features of the organisa- 
tion, not mentioned at all, introduced. We have 
endeavoured, however, to cover the main features of 
general interest, and are not without hope, moreover. 
that the articles may prove of some educational 
value to those younger engineers whose experience 
has not been such as to enable them to visualise 
the way in which mechanical and electrical engine- 
ering are nowadays interlinked. 16 is our final 
duty, and a pleasant one, to acknowledge both the 
generous way in which Messrs. Metropolitan- 
Vickers Electrical Company have provided us with 
facilities for obtaining the necessary information, 
and the courteous manner in which the staff has 
interpreted the intentions of the firm ; particularly 
are we indebted to Mr. Frank Walker, the Technical 
Editor to the Publicity Department, for his pains- 
taking assistance. 


AUSTRALIAN SEA-BORNE TRADE.—The total value 
of the goods imported into Australia during the month 
of April, 1928, was 9.246,324/., while the value of the 
exports, over the same period, was 8,467,788/., out 
of whieh the value of Australian. produce amounted 
to 8,299, 0761. 
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CONVEYING LOADS IN BARROWS. 


IN recent years & revival has occurred of endeavours 
made in the eighteenth century to place the use of 
muscular energy on а physiological foundation. The 
most recent of these is described in a report published 
by the Industrial Fatigue Research Board on the 
transport of bricks in wheel barrows.* 

The observations described in the report were con- 
ducted at the works of Messrs. Itter Limited at King's 
Dyke, near Peterborough, which are engaged in the 
production of Fletton bricks. In the course of a day 
a single barrow worker moves some 10,000 burnt 
bricks or 8,000 green, and the day's work of each man 
amounts to moving something like 25 tons of bricks from 
25 to 75 yards. The observations made were confined 
to the journey from the kiln to the siding. The 
methods by which this labour was measured was to 
determine the normal consumption of oxygen of the 
man while at rest, and immediately afterwards the 
consumption while performing the work under inves- 
tigation, using а respiratory apparatus, which included 
a Douglas bag for collecting the expired air. The 
barrows were of the one-wheel type, and the legs were 
14 in. to 16 in. high. The path from the kiln to the 
siding was often iron plated, but did not always run 
direct, and the change of direction was sometimes 
abrupt. 

Some results of practical importance were obtained. 
For a journey of about 50 yards, for example, done by 
а normal man at а brisk walking pace, the percentages 
of the aggregate work done in raising and lowering the 
handles, stopping and starting, and maintaining speed 
were respectively 7:75, 21-55 and 70-7, во that any 
intermediate stop added about 30 per cent. to the work 
involved in the journey. 

А series of experiments, made with varying loads 
over equal distances, showed clearly that а total load 
of 530 lb. including the barrow took а smaller 
oxygen consumption than either a lower load or а 
higher load. Іп another series of experiments, the 
vertical tension on the arm was measured for various 
heights of the handle and for various loads. Тһе 
measurements of tension on the worker's arm were used 
for caleulating the work done in raising the handle to 
various balance points, determined by the amount and 
arrangement of the load, from which it appeared that 
among ordinary loads and arrangement this work might 
vary from 89-8 ft.-lb. to 57-8 ft.-Ib. for burnt bricks, 
and from 85 :5 ft.-lb. to 47-2 ft- Ib. for green bricks, 
suggesting that some economy of effort might be 
attained by increasing the height of the barrow legs, so 
as to reduce the lift, or by altering the position of the 
axle and the length of the handles. A number of 
experiments made on different rates of wheeling showed 
that a normal brisk walking pace was the most econo- 
mical in oxygen consumption, and that faster walking 
entailed a greater physiological cost than gentle running. 

Аз the result of these observations, a practical trial 
was given in the works to certain alterations in the 
length of the barrow legs, and it was found that better 
results were got by increasing it to 18 in. The arrange- 
ment of the load so as to give a balance of the height 
suitable to the stature and length of arm of the worker 
was also found to give an improvement in the work of 
men who had not used it previously. In fact, how- 
ever, experienced men were found already to have 
adopted for their own use the arrangement which was 
recommended afterwards from the physiological point 
of view. On the strength of the observations as to the 
relative proportion of energy absorbed in starting and 
stopping, it was recommended that the track should 
be so arranged as to avoid intermediate stops during 
a journey, The 18-in. barrow leg has been adopted 
in the works, and fitted with an iron shoe so as to 
keep the height fairly constant. Arrangements have 
been made for fresh workers to have their load so 
built up as to balance the barrow at a height suit- 
able to their height and length of arm. 


CANADIAN AUTOMOBILE PRopUCTION.—It is pleasing 
to note that both the number and the value of the 
automobiles produced in Canada during the month of 
March show an increase over those of February, the 
figures being 17,478 cars valued at 12,709,616 dols., and 
12,504 cars valued at 8,442,206 dols., respectively, which 
give ап increase of 39 per cent. in number and 51 per 
cent. in value. 1% should be noted, however, that 
in March, 1927, the production totalled 23,250 cars, 
valued at 15,348,063 dols. Compared with the previous 
month, March production showed an increase in all 
types of cars with the exception of open passenger сагв, 
which dropped to 1,445 from 1,788. Closed-model 
passenger cars rose from 8,292 to 12,805, lorries from 
211 to 257, chasses from 2,213 to 2,967; and four 
omnibuses were produced. 


¢ Industrial Fatigue Research Board: Report No. 50. 
The Physiological Cost of the Muscular Movements In- 
volved in Barrow Work. By С. P. Crowden, M.Sc., 
M. R. C. S., L. R. C. P. Н.М. Stationery Office. (Price 
18. net.] 
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AMERICAN INSTITUTE OF MINING 
AND METALLURGICAL ENGINEERS. 
(Concluded from page 697.) 


IN our issue of the 8th inst. we gave & number 
of abstracts of papers from among those taken at the 
February meeting, of the American Institute of Mining 
and Metallurgy, іп New York. Тһе papers then dealt 
with were concerned for the most part with metal- 
lurgical and manufacturing matters connected with 
steel, and with the extending use of geophysical 
methods in locating minerals. We now give a further 


selection of abstracts dealing with various other 
subjects. 


Оп, PRODUCTION ву Means ОР COMPRESSED AIR 
AND Етооотха. REFINING. 


In 1914, the Bundred Oil Corporation decided to 
adopt the Smith-Dunn process, first tried at Marietta, 
Ohio, апа often known under that name, in order to 
increase the oil production from some nearly depleted 
pools in Pennsylvania. In a paper on Ten Year's 
Application of Compressed Air at Hamilton Corners, 
Professor C. R. Fettke, of the Geological Survey, 
dealt mainly with core studies of the producing 
sands taken at depths down to 56 ft., reckoned from 
the top of the sands, which Не between 350 ft. and 560 ft. 
below the surface. Success of the method depends 
largely upon the porosity of the sands, which was found 
to increase fairly regularly with the uniformity of grain ; 
the average oil content of the sand samples was 22 per 
cent. of the pore space (45 per cent. being then occupied 
by water), but this was а minimum estimate, the actual 
oil space of very porous sand being probably much 
greater. The first. plant, а 75-h.p. gas engine and a 
single-stage compressor, had later been doubled, and 
the pressure, 60 lb., raised to 110 Ib.; higher pressures 
involved greater by-pass losses. There were 21 air wells 
and 76 pumping wells. Theinitial daily production of 
1916 was 0-1 barrel per well, and this had been in- 
creased to 0-4 barrel, and was still near its maximum, 
after ten years working, in 1926. | 

Oil production by flooding was legalised in Pennsyl- 
vania, after 20 years' practice, in 1921, though the 
system is still regarded with suspicion. Неге again, 
ав Mr. P. D. Torrey, а geologist, pointed out па paper, 
the lithological character of the reservoir rock and the 
porosity of the sands were the important factors. Sands 
of high porosity but low permeability, i.c., fine grained 
and of small-sized pores were best for flooding because 
they held the oil well. Vertical variations in the 
porosity would cause trouble. Water generally travelled 
most rapidly in the direction of the structural strike 
of the sand, and variations in the sand thickness both 
at the top and bottom had to be studied. The best oil 
production was from wells located on high parts of the 
sand. | 

Producing wells were first driled іп а circle 
round а water well; then producing wells were stag- 
gered on both sides of a line of equally-spaced water- 
wells, and а triangular spacing was also adopted. The 
Success achieved on the Bradford pool had not been 
realised in some other pools, and it was too early yet 
to speak definitely about the advantages of artificial 
water pressure, the use of sodium carbonate or of 
air pressure further to increase the yield of watered 
wells, and of forcing cement into the upper unsaturated 
parts of sands before drilling. 

For petroleum refining and cracking, Mr. А. Е. 
Nash, of the Alcorn Combustion Company, Philadelphia, 
recommended in another paper, screened radiated heat. 
in order to avoid superheating of parts of the structure 
by both radiated heat and hot gases. Inthis system, gas, 
oil or powdered coal is burnt with а small excess of pre- 
heated air in a carborundum furnace, consisting of a 
tunnel, outside of which the air-feed pipe is run. 
The incandescent carborundum radiates its heat on to 
а primary row of cracking tubes arranged under a 
screen roof. The hot gases, completely burnt in the 
tunnel, enter a vertical chamber at the end of a 
tunnel, pass upward through a perforated carborundum 
arch and heat other tubes by convection, but 
further heat is supplied by secondary radiation from 
the screen outside which the tubes are fixed in 
several rows. | 

Тһе Acid Sludge Problem іп ОП Refining, which 
Mr. J. R. Rather, of the Standard Oil Company, 
reviewed, is still a serious matter. The sludge 
from the treatment of oils with sulphuric acid was 
discharged into rivers and sewers, and onto waste 
ground, or barged into the sea, as long as this was 
tolerated. Numerous processes for separating the 
sludge from the oil residue bv means of water, heat, 
pressure and neutralising chemicals, into acid to be 
concentrated and tar, have been worked out for 
batch and continuous operation, since 1859. Ву cook- 
ing the sludge from lubricating oils, pitch has been 
obtained, which, however, corrodes the boilers under 
which it is burned. Direct burning of the sludge 
proved as objectionable as the acid concentration 
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had been, until vacuum processes were adopted; even 
Cottrell electric precipitators do not arrest gaseous 
sulphur dioxide when not absorbed by water. Many 
attempts have been made to avoid the use of acids 
in refineries. Most of the substitutes for sulphuric 
acid, clay, bone charcoal, activated carbon, and silica 
gel, are auxiliaries rather than substitutes. Other 
substitutes are really solvents for removing certain 
unsaturated constituents of the oil. Of these, the 
liquid sulphur dioxide process invented by Edeleanu 
in Rumania some years ago, and now used also on the 
Pacific Coast, appeared to be the most promising to 
Mr. Rather; he also considered that the Gray vapour- 
phase clay process might completely dispense with the 
use of sulphuric acid. 


Ілогір OxYGEN BLASTING IN CHILE. 


Blasting by the aid of cartridges containing carbon 
soaked in liquid oxygen was tried in Germany soon 
after the Linde Company had placed liquid oxygen 
on the market. Although liquid oxygen proved effec- 
tive as blasting agent, this application made slow 
progress owing to the difficulties of transporting, 
storing and handling the highly-volatile liquid. The 
manner in which these difficulties have been overcome 
in the Chuquicamata mines of the Chile Exploration 
Company, was explained by Messrs. H. C. Schultz and 
F. K. M. Hunterin a paper read by them. Soft rock 
was blasted in the mines with black powder ; hard rock 
was blasted with an ammonia dynamite. The latter 
explosive was being replaced by the so-called L.O.X., 
made on the spot in a plant supplied by L'Air Liquide 
Company, of Paris, on the Claude system. 

The air is compressed to 835 lb. per square inch іп 
а three-stage Ingersoll-Rand compressor, and is after- 
wards scrubbed, thus reversing the usual process of 
scrubbing first. Another deviation from the ordinary 
practice is that the work done by the expansion 
engine is not merely dissipated in heat, nor utilised 
to drive an electric generator, but is made to run а 
* gurpressor," in which part of the air to be treated 
is compressed to 2,845 lb. per square inch in order to 
facilitate the liquefaction process by its subsequent 
expansion. The plant yields 73-5 litres (16 gallons) 
of liquid oxygen per hour, running continuously day 
and night, Sundays included. Mr. Bedortha, of the 
Purox Company, of Denver, when consulted about the 
storage of a stock of 1,000 gallons, estimated that it 
would require а thickness of cork board, of no less 
than 10 ft., to insulate the tank as effectively as 1 in. 
of vacuum space, with a gas pressure of 0-0001 mm. 
of mercury between the double walls; but the vacuum 
method had not been tried on such large containers. 
The cork, or similar material, would be liable to pack 
and to lose its porosity, and would necessitate outside 
protection and the use of long pipes for filling the tank. 

The vacuum space, on the other hand, involved great 
difficultes in the matter of tight joints, contraction, 
transport, «с. Yet three 1,000-gallon, vacuum-insulated 
tanks were ordered and made by the American Welding 
Company, with double-steel walls, $ in. thick, lined 
inside with mirror-polished sheet copper. For the 
transport of the tanks, the vacuum space was filled 
with nitrogen; after the installation, charcoal was not 
put in the space to serve as an absorbent, however, 
because its renewal would be troublesome. 'The vacuum 
is produced and maintained by a Cenco Hyvac oil pump 
and & Gaede mercury diffuser pump. 

The liquefied oxygen flows by gravity into the tank 
through a 3 in. copper pipe, jacketed with a 3-in. hair- 
felt insulation, cooled by a stream of compressed oxygen 
on the countertlow principle. Тһе tanks are discharged 
at 15 lb. per square inch, through 14 in. metal hose, 
cotton covered, and a manifold, into four soaking 
boxes. Тһе absorbent used for the cartridges is the 
Holderer mixture (of the Air Reduction Company) con- 
sisting of 65 per cent. of ** bugbird" carbon (coarse 
charred wood pulp) and 35 per cent. of fine Huber gas 
black, to which the soaked material owes its high rate 
of detonation. The cartridges are made in the works 
of No. 8 cotton duck, in two sizes, 7 in. diameter and 
20 in. long, weighing 8 lb. complete for column loading, 
and 9} in. by 12 in., weighing 34 Ib., for drill hole 
loading. Тһе soaking boxes, 72 in. by 22 in. by 36 in., 
holding 50 of the large cartridges each, are insulated 
with 1 in. hairfelt or, better, with 4 in. of balsa wood. 
The complete saturation of the large cartridges with 
oxygen would take 40 minutes; it is found more profit- 
able not to impregnate them fullv, because there is а 
good deal of dirty residual liquid. Of the oxygen 
entering the soaking boxes, 41-8 per cent. is, in the 
small cartridges, actually utilised in the explosion, 
64-8 per cent. is absorbed, 23 per cent. is lost by 
evaporation, and 12-7 per cent. is the dirty waste 
which is afterwards filtered. These figures refer to 
blasting 14 hours after taking the cartridges out of the 
soaking boxes. Blasting with these cartridges, intro- 
duced in 1926, has been entirely satisfactory, aud 
though the expense works out somewhat higher than 
was expected, а distinct saving is being effected. 


FLOTATION AND FLOTATION CONCENTRATES. 


Flotation practice has much been simplified of late, 
with respect to both the number and the quantity of 
the reagents made use of. But various frothing agents 
are still recommended for specific purposes, and why 
certain mineral particles will float without either oil 
or reagent is even now no better understood, than is 
the real nature of the preferential adhesion of gas 
bubbles to certain crystals. The suggestion of differen. 
tial electric attraction finds at present more advocates 
than chemical interaction between gas and mineral. 
Mr. A. S. Adams, of Colorado College, suggested in 
his paper on Gas Sorption in Flotation, that all heavy 
floatable particles are distinguished by a marked power 
of condensing or adsorbing gases on their surfaces. 
He connected this property with the coefficient a in 
Van der Wanls' equation of state, and he had studied 
it by desorption tests. Small samples of ores were 
crushed under degassed water, to which oil could be 
added, or in the air, and the ease with which bubbles 
of different gases (air, hydrogen, etc.) picked up those 
particles was determined, but so far without conclusive 
results. | 

The metallurgist complains that floated concentrates 
reach him either as a wet, sticky mud, frozen intolumps 
that may have to be blasted in winter, or as dry dust, 
equally unsuitable for furnace treatment. А process 
was described by Mr. Arthur S. Dwight, of Messrs. 
Dwight and Lloyd, New York, of submitting the con- 
centrates to а previous sintering or blast-roasting 
operation, or to two such treatments; in the latter 
case the sulphides formed during the first sintering 
are crushed and again moistened. The ore is spread 
in а thin layer on a grate, ignited on the surface, and 
the hot blast is drawn through it downwards ; the ore 
is oxidised, semi-fused and whipped by the blast into 
cells with thin walls (- in. to z;45-in. in thickness), 
forming а coke-like porous mass (sinter) With а 
layer of 4-іп. thickness, the oxidation proceeding 
downward will take 15 minutes. To make flotation 
concentrates sufficiently pervious to the air, they 
are steamed and rubbed through j-in. screens, or are 
passed through pug mills mixed with coarse ore or 
with sinter returns, and sometimes also with slag. Such 
preliminary treatments are less necessary for copper 
smelting in reverberating furnaces than for zinc and 
lead concentrates. The zinc sulphide may be super- 
ficially oxidised and difficult to ignite, however, unless 
mixed with 5 per cent. of carbon; but the sintering is 
said not to involve zinc losses by volatilisation. 


CoaL CLEANING. 


А paper on Cleaning Bituminous Coal, by Mr. J. R. 
Campbell, pleaded for the standardisation of methods in 
estimating the washability of a given coal and measuring 
the performance of & coal washer. Too much time 
or money, he thought, could hardly be spent on fuel 
surveys. А sufficient number of gravity fractions 
should be made to determine particularly the character 
of the intermediates, the middling or bone product, 
between the lower specific gravity of about 1:30, 
showing the inherent ash and sulphur, and the rock 
end, above 2:00. Тһе total sample was quartered 
for convenience and sized over standard screens; each 
size was then submitted to а series of float and sink 
tests in liquids of increasing density; each portion 
separated was washed, dried, weighed and analysed for 
ash and sulphur. From the tabulated results the wash- 
ability curves were deduced indicating, for instance, the 
variation in ash content with variation in gravity at 
which the separation was made. The slopes of these 
curves showed the washability of the sample. Mr. 
Campbell very briefly reviewed: the many methods in 
actual use, of dry, wet and also combined washing and 
hydraulic classification. Dry cleaning (on tables) had 
attractions, and avoided the need of subsequent 
drying ; but even coke-oven men did not consider that 
expense as very important, unless the coal were dripping 
wet. The sludge recovery was easier than dust 
recovery. Bag-house dust collectors were much more 
efficient than cyclone collectors, but also more expen- 
sive. Coal could be efficiently wet-washed at a total 
cost (including all items) of 20 or 25 cents per ton. 

The hindered-settling classification of feed to coal- 
washing tables, on which subject Messrs. B. M. Bird and 
H. F. Yancey, of the Bureau of Mines, contributed two 
papers, is really concerned with a kind of elutristion 
process, t.e., the separation obtained when а bed of 
particles is held in a uniform state of suspension DY 
an upward current of water, continuous or pul ting, 
just sufficiently strong to keep the bed in а mobile con- 
dition. Іп classification, the fine-size raw coal is not 
fed direct toa table, but is first sent toa classifier which 
groups it according to the rate of settling, into, вау, ВХ 
separate products, all of which (except the sixth, 
which is refuse) are, after dewatering, raised to 4 
separate feed bin and washed оп a separate oe 
The experimental investigation of Messrs. Bird an 
Yancey was made with the aid of a full-size table and & 
semi-commercial classifier, a sorting column of six 
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compartments, so arranged in the upper portions that 
each part of the column could be supplied with water of 
an upward velocity suited to the sizes of particles at that 
point; thus hindered-settling conditions were main- 
tained for materials at all settling rates. The table and 
the classifier act in different ways. Тһе washing table 
separates according to both specific gravity and to 
size, and when the feed is unsized, the two separations 
oppose one another. Classification of the table-feed 
gives а size-gravity relationship such that gravity and 
size separation assist one another. The classifier 
smooths out irregularities in the rock content of the table 
feed and gets over the baffling difficulty of maintaining 
а uniform ash content in the washed coal. When the 
coal is iteelf more friable than its associated impurities, 
the impurity particles are relatively coarser and table 
washing is difficult. The classifier increases the range 
of fine sizes that the table can deal with and increases 
the table capacity. 

The second paper showed the advantages to be 
obtained by re-treating middlings from coal washing 
tables by classification. The classifier used was either 
a tube, a simple sorting column, 8 in. square (with 
glass windows) for a continuous upward flow water, 
or a larger column for various currents, of the type 
mentioned. Such classifiers might be built for plant of 
any size at a cost of about 0-7 cent per ton of coal 
washed; they require little additional floor space, 
about 1 sq. ft. per ton per hour of coal, and, being 
practically automatic, demand very little supervision. 


Gas WASHING. 


Mr. Arthur J. Boynton, in a contribution, urged the 
use of blast-furnace gas, alone or mixed with coke-oven 
gas, for many purposes in iron and steel works, which 
now, he stated, generally comprised a coke-oven plant 
and a rolling mill. The gas was, or could be, used for 
regenerative heating of air for blast-furnace, for steam- 
raising, in gas engines for blowing and power, for 
underfiring coke ovens, for the manufacture of open 
hearth steel and for mill heating. For stove heating, the 
ordinary cleaning by means of wet scrubbers and fans 
was sufficient, though it did not admit of a high 
efficiency. But for many purposes fairly complete 
dust removal was imperative. 

Special plants of high standard for the secondary 
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washing of blast-furnace gas had long been the rule in 
Germany. The usual practice was to provide a dry 
dust catcher, of larger size than those used in America, 
for each furnace and to concentrate the other equipment 
in а central installation involving frequently long gas 
mains, constructed at considerable expense on a large 
scale for the minute control of every operation. Control 
of burners and gas-air ratios was impossible with semi- 
washed gas. Тће regulation of а hot-blast stove 
required separate flow-meters for gas and air, and for 
combustion and for cold blast, maintenance of a 
constant pressure, and complete analyses of the gases 
of combustion ; & controlled stove might last ten years 
without repairs. Ву using а rich mixture of coke-oven 
gas and blast-furnace gas in open-hearth steel manu- 
facture for the melting period and а poorer mixture 
for the boil and finish, seventy-ton heats of 70 per 
cent. scrap and 30 per cent. pig could be made in 
six hours. In mills no coal was burnt outside the 
coke oven except for the narrow-gauge locomotives on 
the premises. 

The maximum dust content permitted in cleaned 
gas was 0-04 grain per cubic foot. But some disin- 
tegrators and the Halberg-Beth dust bags brought that 
figure down to 0-002 grain, and 0-009 was frequently 
the limit tolerated. These bags were filters of cotton 
or wool fabric stretched on frames arranged in two rows 
on either side of chambers of а capacity of 12,000 
cub. ft. per minute ; the gas was forced inward. Тһе 
first cleaning was generally done in & pre-cooler or 
spray-tower, and the secondary washing by means of 
bags, disintegrators of the Theisen drum type, or 
electric precipitators. Scrubber-towers with rotating 
spray devices were not in favour. In the centrifugal 
disintegrators а system of bars attached to the rotating 
shaft revolved between stationary bars fixed to the 
casing, or between other bars revolving in the opposite 
direction (Schwarz- Bayer); the spray issuing from the 
shaft converted the dust particles into globules of 
water; the fan was installed outside the disintegrator. 
The sludge was clarified with the aid of lime or other 
means for re-use of the water, but the dirt was merely 
dumped and not made further use of. Тһе cleaners 
of Dinnendahl and Zschocke were double-entry fans 
adapted to gas washing by mounting a turbine wheel 
on the shaft in each gas inlet; the outside of the wheels 
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was open, and a feed pipe entered the fan just below the 
shaft, so that the water waa projected into the fan along 
with the stream of entering gas. Electric precipitators 
were made chiefly by the Siemens-Schuckertwerke 
and by the Elga Company (Zschocke-Dillingen). Тһе 
former firm was now adding a plant for 118,000 cub. ft. 
per minute to former installations, to deal with new 
Krupp works; the latter had installed а 35,000 cub. ft. 
plant at Witkowitz, and were building a 186,000 cub. ft. 
plant for the Mannesmann А.С. Both firms worked 
with gas at а temperature below 100 deg. C. and 
required pre-coolers. Mr. Boynton stated that Hal- 
berg-Beth bags were probably 40 per cent. more 
expensive than wet-washing systems, and slightly 
more expensive than the electric precipitators. In 
America, gas cleaning still usually implied scrubber 
cleaning, but fine cleaning would pay. 


THE BHIRA STATION OF THE TATA 
HYDRO-ELECTRIC POWER COMPANY. 


(Concluded from page 771.) 


TuRNING now to the electrical side of the plant, the 
main alternators generate three-phase, 50-cycle current 
at а terminal voltage varying from 9,400 volts at no 
load to 11,000 volts at full load. Тһеу have a соп- 
tinuous rating of 17,500 kw., 21,900 kv.-a., 0-8 power 
factor lagging, and a 10-hour overload rating of 
21,000 kw., equivalent to 26,250 Ку.-а. at the same 
power factor. The temperature rise is guaranteed not 
to exceed 60 deg. F. after а full-load run, and is 
measured by embedded temperature detectors in the 
stator and by the increase of resistance of the rotor. 

The main constructional features of the machines 
are shown in the drawings, Figs. 16 and 17, page 820, 
The stator winding is of the two-layer or basket type, 
and is insulated with mica throughout. Each coil 
consists of a single conductor built up of thin copper 
laminations. The insulation of the parts of the coils 
which Бе in the slots consists of a mica wrapping pressed 
to gauge in & hot mould to form а solid mica cell 
extending well beyond the ends of the core. То prevent 
any possibility of ionisation in the minute air films 
between the coil and the side of the slot, the external 
covering of the coil and the slot lining are treated with 
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а conducting material which definitely ensures that | with the track оп Ше frame, so аз to permit rotation of 


the whole dielectric stress is taken by the mica wrap- 
ping. The parts of the coils beyond the core are 
insulated with mica tape sealed between layers with 
а non-hygroscopic varnish. In addition to this, the 
air clearances are large. and the completed machines 
during а high-pressure test of one minute's duration at 
23,000 volts. were free of any brush discharge or 
ionisation. The end windings are supported against 
the stresses arising on short circuit by mica-insulated 
iron rings carried by brackets bolted up to the stator 
end-plates. 

The stator core is built up of thin segmental punch- 
ings of silicon iron, secured to the frame by dovetails 
fitting into slots milled in axial bars on the inside of 
the frame. The plates are insulated from one another 
with а heat-resisting material, and are built up into 
narrow packets, graded in length so as to secure equal 
temperatures throughout the length of the core. The 
intervening spaces act as radial ventilating ducts for 
cooling the core. The core is supported by cast-steel 
end-plates and secured by studs to the ends of the 
frame. The stator corea were built in halves, but 
on account of shipping limitations they were wound on 
site, so that it was not possible to take tests on detailed 
losses іп the works. Each core, however, was magneti- 
cally tested before shipment to ensure that no part of 
the iron had been damaged during manufacture. 

'The stator frame is a substantial iron casting designed 
to form a collecting duct for the air discharged from 
the core. 16 is cast in two halves, bolted together 
on the horizontal diameter. In order to afford facilities 
for inspecting the lower part of the winding, which is 
below floor level, the frame is provided with а machined 
track, and rollers are mounted on slides below the 
machine as shown in Fig. 17; the weight can be 
taken on these while the stator is rotated by a crane. 
The stator feet are, therefore, separate castings 
spigoted and bolted to the main frame, and can be 
removed after the rollers have been made to engage 


the frame. 

The rotor is designed to withstand an overspeed 
of 80 per cent. above normal, i.e., 675 r.p.m., and all 
machines were tested at this speed before shipment. 
In this overspeed test it was found that the power 
required to drive the rotor at its maximum speed was 
slightly more than 1,000 kw. At this speed, although 
the peripheral velocity of the rotor is 22,000 ft. per 
minute, in no part of it is the factor of safety less than 
4, based on the ultimate strength of the material 
employed. 

Simplicity of design was a guiding feature in the 
construction of this rotor, the number of individual 
parts being reduced to а minimum. Тһе flywheel 
effect is no less than 2,300,000 Ib. ft. (W.R.2). 

Thé poles are built up of special high-grade sheet 
steel laminations, bolted between semi-circular steel 
endplates, and secured to the rotor by carefully designed 
dovetails. These dovetails are an accurate fit in 
slots milled in the rotor periphery, and are hydraulically 
pressed into position without the use of keys. Тһе 
field coils consist of annealed copper strip wound on a 
sheet steel spool with brass outer flanges and insulating 
inner flanges at top and bottom, and are completely 
insulated with micanite between turns and to earth. 
In order to prevent undue stresses in the copper, а 
coil support is fitted between each pair of poles. "These 
supports consist of manganese bronze castings secured 
by dovetails to the rotor body. Тһе rotor body соп- 
sists of four cast-steel disc-type wheels shrunk on to 
individual shaft seatings and driven by rectangular 
keys. The rough-turned weight of each wheel is 
approximately 14 tons, and the material used had the 
following physical properties :— 


Ultimate strength 35 tons per square inch. 


Yield point ux г as X 
Elongation on 2-in. test 
piece.... 20 per cent. 


The shaft is a high grade steel forging, having а 
finished weight of 20 tons, and is supported in two jour- 
nal bearings 22 in. diameter, 40 in. long. Each end 
of the shaft is extended to provide a seating for the 
overhung turbine runner which imposes a tangential 
thrust of 33 tons on the extremities of the shaft. The 
centre of the shaft is drilled out to permit inspection 
of the material at the centre of the forging. 

The rotors had to be entirely dismantled before 
shipment. The method adopted for putting the hubs 
on to the shaft with a sufficient interference fit to 
ensure that they remain in contact under overs 
conditions, was to expand each hub on to its seat. 
The necessary expansion was obtained by heating the 
periphery of the wheels by currents induced in them by 
а primary coil wrapped round its surface. It was 
found that by this means the hubs could be easily 
pushed on or off their seatings without damage to shaft 
or keys, and an interference fit was readily obtained 
under controlled conditions, which it would have been 
impossible to secure with pressing tackle. | 

The journal bearings, which are relatively short in 
length compared with their diameter, are spherically 
seated, and are supplied both with oil rings and with a 
continuous supply of oil from a gear pump driven by 
belting from the shaft. Each machine has an indepen- 
dent lubricating system, the oil for the two bearing: 
being pumped from the oil reservoirs in the bedplate, 
through a tube type cooler, to the bearings. 

The stator and the bearing pedestals are mounted on 
а massive cast-iron bedplate, containing the oi] reser- 
voirs, the combined weight of the two pedestals and 

| bedplate being no less than 30 tons. 

The machines are ventilated by fans mounted at 
each end of the rotor body, and are totally enclosed. 
The incoming air is led into the pit through ducts ш 
the foundations and directed to the fan inlets by auxili- 
ary shields bolted up to the main shields. After 
passing through the machine into the back of the das 
the air is discharged through cores in the underside 
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Two exciter sets are 
provided consisting of 
500-kw.  direct-current 
generators driven by a 


the commutators. А general view of the interior of 
the station is reproduced in Fig. 15, page 819. 


ZAGREB SPRING Клан. Нав Majesty's Consul at Zagreb, 
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were tested at an overspeed of 80 per cent. 
account of the large current and the relatively 
high speed, special shrink rings were required on 


of the frame to a sheet metal duct leading to an exhaust 
duct in the foundations. Each machine is estimated 


to draw in 65,000 cub. ft. of air per minute. 


turbine overhung at one 
end of the shaft. At 
the opposite ends of the 
shafts 50-kw. auxiliary 
direct-current generators 
are coupled. The ex- 
citers are rated for а 
normal current of 2,600 
amperes, 190 volts, and 
have а 10-hour overload 
rating of 2,800 amps. 
210 volts. They are 
further capable of dea- 
ling with a current up 
to 4,000 amps. for 3 
minutes. Drawings of 
these are reproduced in 
Figs. 19, 20 and 21, 
and а photograph of 
one as installed in the 
power house in Fig. 18. 
These exciters аге 
standard 8-pole direct- 
current machines, run- 
ning at 600 r.p.m., and, 
like the main turbine, 
On 


Croatia, has forwarded to the Department of Over. 
seas Trade а copy of the official final report issued by 
the committee of the Zagreb Spring Fair of 1928, dealing 
particularly with motor cars, lorries, motor cycles, 
bicycles and agricultural machinery. British manu- 
facturers can obtain a copy of this report on application 
to the Department of Overseas Trade, 35, Old Queen. 
street. London, S. W. I, quoting reference number 
А.Х. 0414. — S 

ASSOCIATION OF CONSULTING ÉNGINEERS.— The report 
of the committee of the Association of Consulting Епрі- 
neers for the year 1917-1928, shows that, on April 30 
last, the membership stood at 115. The accounts show 
an income for the year of 492/., and an expenditure of 
475l. During the year the Association has been admitted 
as an affiliated institution of the Joint Engineering 
Council. The honorary secretary of the Association 
is Mr. A. Н. Dykes, of Messrs. Handcock and Dykes, 
11, Victoria-street, London, S. W. I. у 


CONFERENCE ON BrruMINOUS COAL.—We understand 
that, among the British scientists who have tentatively 
accepted invitations to speak or read papers at the 
forthcoming second International Conference on Bitu. 
minous Coal, Pittsburgh, U.S.A., are Professor W. A. 
Bone, Mr. E. €. Evans, Mr. H. A. Humphrey, Dr. C. H. 
Lander, Dr. R. Lessing, Lord Melchett (formerly Sir 
Alfred Mond), Mr. Harald Nielsen, Dr. E. У. Smith. 
and Mr. F. S. Sinnatt. The Conference will be held at 
the Carnegie Institute of Technology, Pittsburgh, during 
the week commencing, November 19, 1928. 
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“ 9 rollers m mounted on journals formed оп or attached to | integral with the plungers 4, carry caps 13, в b 
ENGINEERING ILLUSTRATED the blades ћ, as shawn: o, о are additional tracks on | helical compression springs 14 from caps 15, adapted in 
PATENT КЕСОКР. the end covers to limit the inward movements of Ше | the operation of the motor to be е ed alternately by 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919, 
ТМ number of views given in the Specification Drawings is stated 

es where none is 5 


Where incentions are communicated from abroad, the Names, фе., 
of the communicators are given in Males. 
3 тау be obtained at the Patent Office, Sales 
алс fins Southampton "Y Buildings, Chancery-lane, W.C.2, at 
of 16. 
The dale ој the advertisement of the acceptance of a Complete 
Speci floation is, іп each case, given after the abstract, unless the 
4 F foret мив пе мое ne NI арғы 
person тау, at any time within two months from 0 
‘the advertisement of the of a Complete Specification, 
ve notice at the Patent O 07 орүонбок to the grant ога 
Patent on any of the grounds menti in the Acts. 
ELECTRICAL APPARATUS. 


279,935. N. M. Rust, Chelmsford, and Е. Р. 
Swann, London. Frame Aerials. (4 Figs.) August 3, 
1926.—The invention relates to frame aerials for wireless 
telegraphy and telephony, and has for ite object the 
po in & eingle unit of two frame windings having 

ifferent natural wave-lengths апа arranged во that 


Lm 


there i$ substantially no interaction between the said 
windings. According to the invention, a frame aerial 
comprises two frame windings 1, 2 suitable for different 
wave-lengths and arranged mutually perpendicular. 
The frame windings 1, 2 are each wound upon ite 
own supporting frame 3, 4. The frame aerial, as а 
whole, with its two windings, is mounted on a vertical 
spigot 5 7, so that it may be rotated in the usual 
way. (Sealed.) 

280,253. W. Reavell, Ipswich. Rotary Compres- 
sors. (4 Figs.) Мау 17, 1926.—The invention has refer- 
ence to rotary compressors of the crescent. chamber + 
апа the object is to prevent the sliding blades of the 
rotor, when driven outwards by centrifugal force, from 
pressing or rubbing against the fixed caeing or stator. 


d 


According to the invention, balls or rollers carried {by 
the blades co-operate with tracks that are themselves 
free to rotate upon other balls or rollers and serve to 
guide the blades and prevent their tips bearing against 
the casing or stator, though they move in close proximity 
thereto. a is the stationary cylindrical casing, d, d are 
the two end covers provided with eccentrically disposed 
bearings e for the driving spindle f of the rotor, carrying 
the radially sliding blades h. k, k are tracks mounted оп 
pall bearings J in the end covers d, concentric with the 
interior of the casing a, and serve as guide tracks for 
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blades when the machine is at rest or revolving slowly, 
as when starting up. Accepted November 23, 1927. 


GAS ENGINES, PRODUCERS, HOLDERS, с. 


281,106. Coventry Climax Engines, Ltd., 
Coventry, and J. T. Wooddisse, Sparkhill, B - 
ham. Internal Combustion Engines. (2 Figs.) 
December 21, 1926.—The invention relates to detachable 
water-cooled cylinder heads for internal combustion 
engines of the kind in which the valves do not seat upon 
the cylinder head. According to the invention, the wall 
of the combustion chamber is a sheet metal plate stamped 


f | to the required shape and provided with a flanged edge, 


which is secured to a cast-metal cover which forms the 
water jacket. A sheet 2 of steel is pressed to the required 
shape, which involves four indentations 3 corresponding 
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to the four compression spaces of the four cylinders. 
These indentations are separated from one another by 
portions 4 of the sheet, and they are surrounded by 
similar flat portions. These flat portions form jointing 
surfaces, which make a water and gas-tight joint with the 
top of the cylinder block in the well-known manner. 
Resting at 5 on the edge of this indented sheet is а cover 6 
of cast metal, having а flanged edge 7 which rests on the 
flat edge of the steel plate. Тһеве two edges are then 
joined together by turning the edge of the steel plate 
over the ge of the cast cover. To accommodate the 
sparking plug, а large hole 9 is formed in the cylinder 
head and & neck 10 projects upwards from the steel sheet 
2 through the hole. (Sealed.) 


HYDRAULIC MACHINERY. 


281,472. Brown Brothers and Company, Limited, 
Edinburgh, Scotland, and W. Wallace, Edinburgh, 
Scotland. Hydraulic Motor Control. (4 Figs.) 
November 30, 1926.—The invention relates to a hydraulic 
motor equipment installed on board ship with provision 
for controling а hydraulic cylinder adapted to effect 
raising and 555 There is connected 
to each end of the cylinder 1, a control valve 2, having a 
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through port 3 and a plunger 4. Ports 6, 7 at the upper 
and lower ends, respectively, of the cylinder 1, are each 
connected to one end of the through port 3 of the relative 
control valve; the other end of the port 3 of the upper 
control valve is connected to a fluid supply or return 
pipe 8, and that of the lower control valve is connected 
to a fluid return or supply pipe 9. The inner end face 
of the plunger 4, of the upper control valve, is open to 
the fluid pressure in the pipe 9 by way of a сговв-соппес- 
tion 10 and the inner end face of the plunger 4, of the 
lower control valve, is open to the fluid pressure in the 
pipe 8, by way of а eross- connection 11. Spindles 12 


tappets 16 carried by the piston rod 18. The piston 19 
in the position shown has just commenced its downward 
stroke, $.е., pressure fluid is being admitted by the 
pipe 8 through the port 3 to the upper end of the өзіде 
1. The pl r 4 of the lower control valve, which was 
closed by thelower tappet 16, has been moved to the posi. 
tion in which ite port 3 is open, by the pressure fluid from 
the pipe 8 passing through the cross-connection 11, Asthe 
paston 19 descends, the fluid on its underside is expelled 

y way of the port 7, port 3 and pipe 9 until, when 
nearing the lowermost limit of its downward stroke, the 
upper tappet 16 engages the сар 15 of the upper control 
valve and moves the relative plunger 4 downwards to 
close the upper port 3 and cut off the supply of pressure 
fluid to the upper side of the piston 19. To effect the 
upward stroke of the piston 19, pressure fluid is admitted 
into the lower end of the cylinder 1 from the pipe 9 
through the lower control valve, which is in the open 
position. The upper plunger 418 now moved so as to open 
the upper control valve, by peu fluid from the pipe 9 
acting on the inner face of the plunger by way of the 
cross-connection 10. Upward movement of the piston 19 
expels the fluid from the upper end of the cylinder through 
the pipe 8 by way of the upper control valve, which is 
held open by the fluid pressure in the pipe 9 and соппес- 
tion 10. When nearing the end of the upward stroke, 
the lower tappet 16 engages the cap 15 of the lower 
control valve and moves the plunger 4 upwards closing the 
lower control valve and cutting off the supply of pressure 
fluid to the underside of the piston 19.  (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, 
«сс. 


278,860. The British Thomson-Houston Com- 
pany, Limited, London, and С. J. Morton, Coven- 
try. Shaft Bearings. (1 Fig.) September 13, 1926.— 
A sealing device for a rotating shaft comprises a sur- 
rounding hollow cylindrical member 3, а bearing 2 for 


supporting the shaft 1 in the cylindrical member, and 
а cup-shaped washer 5 of flexible material which is 
secured to and rotates with the shaft and adapted 
when the shaft rotates to prees at its periphery against 
the inner surface of the cylindrical member to form 8 
seal. The сир-вћаред washer 5 is held in position on 
the shaft between two annular washers 6, 7.—(Sealed.) 


MISCELLANEOUS. 


280,644. John Spencer, Limited, Wednesbury, 
and Sir T. H. Spencer, Wednesbury. Pipe Joints. 
(3 Figs.) August 19, 1926.—The invention refers part. 
cularly to the making of joints in pipe lines subjected 
to pressure, and in some cases heat also. The pipe 
ends a, 5 are thickened by the employment of rings с, 4 
screwed thereon. The ring d is turned with an internal 
recess (1 to receive the ring с and is undercut at Ф. 
Both rings с, 4 and the ends of the pipes a, b are bevelled 
and when the rings have been screwed on the pipe ends 
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the annular triangular section recesses formed between 
a, c and between 6, d are made up by welding the та 
to the respective pipe ends. These welds may be mace 
and the end faces turned if required in the pipe work 
before the pipes are sent out. The pipes а, b thus have 
thickened ends, providing shoulders for clamping, to геш: 
force the welded joint which is made in esu. The рр 
аге assembled апа temporarily Supe and the wel 
is made around the undercut edge di of the ring d on 
to the ring c. After welding the joint at @ a ae 
flanged and internally screwed ring e is placed on t 
pipe a behind the thickening ring c and ie screwed а 
the ring d to relieve the joint at d! of longitudinal san 
other strains coming on the pipe. À w veid 
е1 may be drilled in the collar e to ensure that the wel 
at di is steam or fluid tight after the loose collar 18 
screwed home. (Sealed.) 
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t^ == АТ: CRADLEY HEATH, STAFFS. 9158 T % е Кв: YEOVIL, E 3903 RAILWAYS. magnificent opportun , & 4 — occupied ; | | 
ұла "Өл Y ww. TM. s | The buildings are қа with up-to-date Appl THOS W poranit, 22 D LT "Y | | 
ank Locomotives,|— 777 | plant and machinery, cranes, ete. Sheiheld, 79 = Ш 
| А PORTION OF THE WORKS, WHIOH у _ | 
Specification and Workmanship equal to AYGOOD- TIS] MIGHT BE SOLD SEPARATELY, COM. | 
Маш Line Locomotives. W PRISES NEW BUILDINGS OF NEARLY ew. Churchill No. 2a | 
в.а W. HAWTHORN, LESLIE & CO., LTD., | 000 SQUARE YARDS GROUND FLOOR HORIZON um 
ENGINEERS, NEWOASTLE-ON-TYNH. 4371 EA. ADMIRABLY SUITED FOR GEN- ZONTAL DRILLING, BORING, 
Upon ST ERAL ENGINEERING WORK, MOTOR MILLING АХО TAPPING "MACHINE, 
RANES. All T IFTS 4429| BUS AND САВ CONSTRUCTION, OR FOR у ng | 
| s y pes. HEAVY GAKAGING ACCOMMODATION. 8-in. “FORBES” “Туре PIPE SCREWING ' 
Apply : MACHINE eight sets of dies. English thread. 
GEORGE RUSSELL 4 00., LTD., A. RASER, Chief District Representative. VERTICAL BORING AND TURNING MILL 
Motherwell. 4308 SIR W.G.ARMSTRONG, WHITWORTH & Co.,LTD. by FRANZ BRAUN, maximum dia. to be 
64 & 55, FETTER LANE, LONDON, Е.04, 74, York Street, GLASGOW. U 692 turned 6 ft. Faceplate 5 ft. 3in. dia, 
Bever, Dorling & Co., Ltd. and Principal Provincial Cities and Abroad. Lapointe No.2 BROACHING MACHINE. = 
Works — BRADFORD. Lond om 2 7 
ке PAP eos, дер, „Оке eadowhall. Ironworks. | e; sers Loco улогмо paino 
ew Paten COLM KEUERHEE | 
ROLLER PUMP and HIGH CLASS ENGINES, etc. The Glasgow Дана : DIM N FREEHOLD _ IRONWORKS 9. 3 "TYPE STEAM LOCOMO | 
55247 A En ineerin ош апу, 145,000 square feet of warehouses and buildings. TIVES(KERR STUART), cylinders 6-in. diam, | | 
Steam Hammers (with or миг кайс В. Р LTD., | 11 acres. Siding connections with L.M. & 8. and by 9-in. stroke; 140 Ibs. P., 1922 make. ! 
without guides). Hand-worked ог self-acting London Office—12, Victoria та, S. W. L. & N. E. Rlys. Several high-class nearly new SCOTCH MARINE ; 
‘TOOLS for SHIPBUILDERS & BOILERMAKERS. MANUFACTURERS Splendid Offices. To be sold or let in lota to BOILERS, 10 ft. 9 m. long by 13 ft. 31n. diam. 
4385 | RAILWAY CARRIAGE, WAGON & TRAMWAY = purchasers. for 125 Ibs. work: ng pressure; in first-class 
DAVIS & PRIMROSE LIMITED, LEITH, EDINBURGH. WHEELS & AXLES. Apply, THOS. W. WARD LTD., Albion Works, condition and complete with fittings, ready for 
— — CARRIAGE & WAGON IRONWORK, ‚ано. > Sheffield. 4608 Immediate delivery. і 
E. iy Davis, МІМеһЕ) амен од — For . | 
G . 
Reported ој Ы ео i een Tel. THE GLASGOW ROLLING Втоок AND PLANT WORES. SPACIOUS FACTORY with approximate floor PRESSURE RECEIVERS, 24ft. by 4ft. 6 in. ( 
let i 36 & 1727, Wire: “Rapidising, London.” urst Nelson 4 Со А Ltd , spins 2 40, Аро. ue құз — ета diam. Ауаны tested to 800 Ibs, per [ 
а *» | siding to wor u М ? 
re Бабата Road. * E о Nebon ро WAGONS —— trade. 1 Ample др for extension if saves, чери? 4 
ELECTRIC CARS, AND EVERY OTHER DESCRIPTION | Large Lancashire boiler, abundant water supply on G 0,000 tion 5 
For Your Rep alrs Or any ОР RAILWAY and TRAMWAY ROLLING STOCK. nn — excellent storage. The present sub-lettings OLTALOQUE ЈА Lots) on applica ~ 
SPECIAL MACHINERY, try Makers of WHEELS and AXLES, RAILWAY PLANT,| amount to £850 per annum, which, however, could Я 
| THOMAS HUNT & SONS, FoRGINGS, SMITH WORK, IRON & BRASS CASTINGS, | be easily double without impairing the present floor hos ard td L 
Albion Ironworks, PRESSED STEEL WORE OF ALL KINDS, Od 8382 | space. Price Me Freehold, £40 000.— For further < “, 
West, Battersea, 8.W.11. Reg. Office and Chief Works: Motherwell. London | d. tails apply, Т G. GOLBY. Estate Offices, Mill . 
Est. 1854 4670 Office : 32, Great. St. Helen's, Bishopgate, E. 0,8. Hill, N. W.7 “Phone : Mill Hill 1458. X 392 ALBION WORKS, 3038 SHEFFIELD. У 
Iron and Steel i 
& W. MacLellan, Ltd., ee М Ч 8 4 
ЕР. ULUTHA WORKS, GLASGOW. ubes апа Trittings. Davip Brown ARRYAT COTT < 
RAILWAY CARRIAGES AND WAGONS Sole Licensees in Great Britain for Ше manufacture & SONS (HUDD.) LTD., BUDDERSFIELD [ 
or EVERY DESCRIPTION. of “ Armco” Ingot Iron Tubes. a 24 1 FTS 
 BAILWAY IRONWORE,BRIDGES,ROOFING,&c. The Scottish Tube Co.. Ltd. suthorities on ЕА. 
1 * опот. 290, Troaqate, Glasgow. d dr e Aink ** Ж гч XAT) | зсотт, LTD. m 
Nae ew ^ Pros |.” ase Advertisement, 7 4122 (X EARIN GO“ Ба OE x, LONDON, E. хост 


W. 1 Od 8547 See Advertisement, page 60. 
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2 . 
| | Ме Manchester Steam Users’ 
ASSOOIATION. 
For the prevention of Steam Boller Byplosions and 
for the t of Economy in the application of 


Steam. 9, MOUNT Втъввт ОНИВТВЕ. 
Chief Engineer: Mr. TELFORD PETRIE, 
D.80., A.M.I.0.E., ete. 
Founded 1854 by Sm WILLIAM FAIRBAIRX. 
Oertificates of Safety issued under the Factory 
oun Act, 1901. Com п for Damages 
and Liabilities paid in case of Explosions. Engines 
and Bollers inspected during construction. 4528 


јр reparation for Examinations 
—Mr. A. J. ANIDO, B. Se., A.C.G.I., specialises 
in the personal preparation of Candidates for all Ше 
examinations by the Institutions of umi 
Mechanical and Electrica] Engineers. Күш ao 
—60, Саон ^ 5 


Correspondence work я 
W.C. Telephone: Holborn 5776. 


Прве University of ‘Sheffield. 


SESSION 1928-29. 
Vice-Chancellor.—Sir HENRY HADOW, C. B. B., 


D.Mus., LL.D 
DEPARTMENTS OF MECHANICAL, ELEC- 
TRICAL, AND CIVIL ENGINEERING, METAL- 
LURGY, MINING, FUEL TECHNOLOGY, AND 
GLASS TECHNOLOGY. 


The Courses in the above Departments extend 
over three or four years and students to 
bécome specialists in one or other of these branches 


of Applied Science, 

The LECTURE COURSES in all the De mente 
ate supplemented by Practical Training in Labora- 
tories and Worksbope, which are fully equipped for 
the purpose of advanced scientific teac inves- 


ation, and research. : 
art-time courses are arranged for students who 
desire to take special portions of any of the regular 


courses, 

In Min Engineering and in certain of the 
Courses in Mechanical and Electrical Engineering, 
and in Glass Technology, ts are made to 
enable studentes who come to the University from 
works or collieries to take six months’ courses of 
study at the University and six months’ practice at 
the works or colliery each year for а od of four 
years. During tho First Year such studente should 


spend three terms at the пшн. 

RESEARCH Fellowsbips and olarships аге 
awarded шщ. 
s, 1588 LECTURE COURSES commence ОСТОВВВ 

Tbe TECHNICAL LABORATORY COURSES 
commence SEPTEMBER 25, 1928. 

Particulars of Entrance and Research Scholar- 
ships available will be sent on application. 

For further details of the Courses and for particu- 
lars of the Deg Associateships, Diplomas, and 
Certificates awarded on their successful completion, 


application should be made to 
W. M. GIBBONS, Registrar. X 250 


MANCHESTER MUNICIPAL 


College of Technology. 


x ed ұс: 
B. MOUAT JONES, 0.8.0., М.А. (Oxon.). 


UNIVERSITY OF MANCHESTER 
(FACULTY OF TECHNOLOGY). 
DEGREE COURSES IN TECHNOLOGY. 

The Pros es particulars of the Courses 
lead! to the avchester University Degrees 
B. Sc. Tech., M. Sc. Tech., and Ph.D.) and Certificates 

the Faculty of Technology, the following 
Departments :— 


MECHANICAL ENGINEERING: 
(Prof. ПвмрвтЕв SMITH, M.B.E., M. Sc. Tech., 
M. I. M. E.). 


ELECTRICAL ENGINEERING : 
(Prof. MILES WALKER, M.A., D. 80., M. I. E. E.). 


MUNICIPAL AND SANITARY ENGINEERING: 
(G. 8. COLEMAN, D. Sc. Eng., A. M. Inst. C. B., 
A. M. Inst. M. & Cy. E., F. R. San. I.). 


APPLIRD CHEMISTRY, including General Chemi- 

са! Technology, Chemistry of Textiles 

Hleaching, Dyeing. Printing and Finishing), 

aper Manufacture, Metallurgy and Assaying, 

Chemical Technology of Brewing, Electro- 

Chemistry, Photography, Colouring Matters, 
Foodstufis and Fuels. 

(Prof. James KENNER, D.8c., Ph.D., F.R.S.) 


TEXTILE TECHNOLOGY: 
(Prof. W. E. MoBTON, M. Se. Tech.). 


INDUSTRIAL ADMINISTRATION (Post-Graduate 


Course): 
(J. А. Bow, M.A., D.Litt.). 


Prospectus will be forwarded free on application 


to the REGISTRAR, College of Technology, 
Manchester. X 241 


— — — — — — + — -———— •Æ—B 


(Correspondence (Соптвев 
От 


PREPARATION 
FOR THE 


xaminations 
OF THE 


INST, OF CIVIL ENGINEBBS, 
INST. OF MECHANICAL ENGRS., 
INST. OF STRUCTURAL ENGRS., 
UNIVERSITY OF LONDON, &c. 


ARE PERSONALLY CONDUOTED BY 


Mr. Trevor W. Phillips, у 
niversity, 


B.Sc., Honours, Engineering, London 
Assoc.M.Inst.C.E., A.M.LStruct.E., M. R. S. I., 
F. R. S. A., Chartered Civil Engineer, &с.. 

For full particulars and advice, apply to:— 
8-11, Тваттокр CHAMRERS, 58, SOUTH JORN ST., 
LIVERPOOL. (Tel. Bank 1118). 
LONDON OFFICB:—65, CHANCERY LANE, м" 
45 


ngineers,—Do You Want а 


_4 GOOD JOB? “THE ENGINEER'S GUIDE 
TO SUCCESS” will tell you how we have helped 
over 10.000 Engineers aud we can help YOU. Send 
for free copy to-day. 40 Engineering Courses 
arranged for home study fully described. Prepara- 
tion for A. M. I. Mech. E. and all Engineering exams. 
Tuition antil pass. No time iimit. Advice free, 
THE TECHNOLOGICAL INSTITUTE, Баб. 1918. 
18, Temple Bar House, London, Е.С.4. W 89 


by арр 
Lt4., 78, Queen Victoria Street, Е.С.4. 


r['enders for Providing 


N 
BOILERS, 


STRAM PIPES. 


. ь 7 я. + 


СЕ, ом xe LH c. E N 


ENGINEERING. 


TENDERS. 


DRYDOCKING, ETC., OF R.A.8." RED CROSS.” 
The METROPOLITAN ASYLUMS BOARD invite 


enders for Drydockin and 
H 


REPAIRING the LL and FITTINGS of 


the River Ambulance Steamer “БЕП CROSS." 


Specification, Conditions of Contract and Form of 


Tender may be obtained at the Office of the Board, 
Victoria Embankment, Е.С.4. 


Tenders, addressed as noted on the Form of 


Tender, must be delivered at the Office of the Board 
со заг than Теп а.ш. оп Wednesday, 11th July, 


ALLAN POWELL, 
Clerk to the Board. X 409 


THE ASSAM-BENGAL RAILWAY COMPANY 


LIMITED is prepared to receive 
nders for :— 


15 BOGIE PETROL TANK WAGONS. | 
oations and Tender Forms may be obtained 


at the Offices of the Company, Bishopsgate House, 
80, Bishopsgate, E.C.2. A fee of £1 14. 1s charged, 
which cannot, under any circumstances, be returned. 


Drawings may be 
lication to Messrs. Норава BENNETT & Co., 


at the cost of the tenderer, 


Tenders must be delivered at the Company’s 


Offices not later than Noon on Wednesday, the 18th 
J шу, 1928. 


е Directors do not bind themselves to accept 


the lowest or any Tender. 


By order of the Board, 
THOS. C. BRETT, 
X 304 


TO BOILER AND PIPE COVEREBS. 


The Board invite 
and 


APPLYING NON-CONDUOTI COM- 


POSITION to Steam, Hot Water Supply and 
Heating Piping, Boilers, etc., at the Southern Fever 
Hospital, 
Specification and Drawing 
COOPER, 
Chief. 
Tonder may be inspected at the Office of the Board, 
Victorla Embankment, E.C.4, on and after Ten a.m. 
on Wednesday, June 27th, 1928, and can then be 
obtained upon муше of a deposit of £1. 
amount of the деров 

the receipt of а bona-fide Tender sent in accordance 
with the instructions on the Form of Tender and 
ща ho Speciâcation and the Drawing have been 
returned. 


ford, Kent, in accordance with the 
repared by Mr. T. 

M. Inst C. E,, M. I. Mech. E., Епдіпеес-іп- 
Тһе Specification, Drawing, and Form of 


The 
it will be returned only after 


Tenders addressed as noted оп the Form must ђе 


delivered at the Office of the Board not later than 
2.80 p.m. on Tuesday, the 10th Сат of July, 1928. 


ALLAR POWELL, 
Olerk to the Board. X 369 


NESTON AND PARKGATE URBAN DISTRICT 
COUNCIL 


SALE OF WATERWORKS PUMPING PLANT. 


The Council have TWO LANCASHIRE BOILEBS, 


PUMPS, CRANE, &oc., FOR DISPOSAL, and invites 


"Телдегв for the same ав, and 


where, they stand st The Waterworks, 
eshire 


eston, Оһ А 
Two Lancashire Boilers, 18 ft. by 

616. 6 iu., complete with Mountings 

and Fittings. Working pressure, 

100 Ibs. (By Danks, of Пифеу.) 
About 80 ft. of 8-іп. Steam Pipes. 
FEED WATER One Feed Water Heater, 5 ft. by 
H BATER. 18 in., exhaust heated. 

ENGINES. One single Horizontal Steam Engine, 
12-1р. cyl., 23-10. etroke, with crank 
shaft and two spur gears. (By 
Robinson, of Rochdale.) 

One single Rotary Steam Engine and 
4 іп. double-acting Ram Pump. 
(By Clarkson Bros., Glasgow.) 

Two 9-in. single-acting Bucket Pumps, 
8-In. stroke, with foot valves and 
top clack valves and air vessel. 

` About 100 ft. of 9-in. С.І. flanaed 

rising main and 30 ft. of 6-0. 

suction pipes. 

One geared hand Crane, 18-In. drum, 

Tue Plant bg chal 300 1 10. кора: ч 

е шау серес оа appointmen 

The successful Tenderer wil! be held responsible for 

any damage to persons ог property of the Council 

or third parties during the removal of the Plant, and 
will be required to remove the Plant at his own risk, 
within s limited period. 

Tenders may be for the whole of the Plaut, or the 
two Lancashire Bollers, or any portion separately, 
and must state the period within which the same 
will be removed. 

Tenders, in writing, must be delivered at my 
Office not later than first post on Friday, July 20. 

The Council does not bind itself to accept the 
highest or m Tender, and will not be responsible 
for any costs incurred by persons tendering. 

By Order of the Council 

HARRY G. WILLIAMS, 


РОМРВ. 


CRANE, 


Clerk. 
Urban District Council Offices, 
2, White Friars, Chester. 
June 27, 1928. X. 388 


^ “BOROUGH OF DARTMOUTH. 
COMBE IMPROVEMENT SCHEME. 
The Corporation invites 


r['enders for Piling and the 


CONSTRUCTION ой a ROADWAY in 
BEINFORCED CONCRETE in accordance with 
the Drawings prepared by tbe Joint Consulting 
Engineers, Mr. H. KEMPTON Dyson, 25, Victoria 
Street, Westminster. S. W.1, and Mr. GOWER Рум, 
12. Queen Square. Bristol. 

The Specification, Bills of Quantities and copies 
of the Drawings, together with Conditions of Con- 
tract, can be obtained upon application to the 
undersigned, accompanied by a deposit of Ten 
Guineas, which amount will be returned after the 
recelpt of a bona-fide Tender aud return of the 
Documents and Drawings. 

Sealed Tenders made out on the Form provided, 
and accompanied by the priced Bills of Quantities, 
must be delivered at the Town Clerk’s Ottice, Dart- 
mouth, on or before Noon, on the 14th day of 
August, 1928, In the envelope provided. 

The Corporation does not bind itself to accept the 
lowest ог апу Tender. 

Dated this 27th дау of June, 1928. 

GILBERT JONES, 
Town Clerk. 


X 421 


BARODA & CENTRAL INDIA 
RAILWAY COMPANY. 
Directors аге prepared to receive up to Noon 
и өп 5 July. 


enders for the Supply of :— 
1. GIRDER BRIDGES (100 feet В ), 
and up to Noon on Friday, 13th July, TENDERS for 
the BUPPLY of 
9. AXLES for Carriages and Wagons, 
3. TYRES for Carriages and Wagons. 
Tenders must be made on forms, copies of which, 
with Specification, can be obtained at these Offices оп 
yment of 20s. each for No. 1 and 10s, each for 
Ros. 2 and 3 (which will not be returned). 
The Directors do not bind themselves to accept 


Tender. 
the lowest or any Ten 8. G. 8. YOU ка, 
г 


Offices: The White Mansion, 
91, er ынк», Westminster, S. W. 1. 
27th June, 1928. X 405 
SOUTH SHLELDS UNION. 


А OLD PLANT FOR SALE. 
The Guardians of the above-named Union have 


the following 


d Plant for Dismantling and 
DISPOSAL at their Harton Institution, near 

Tyne Dock. Ins 

to the Master, 


tion may be had upon application 
arton Institution, South Shields," 
from whom any further information required may 
be obtained. 
sealed Tenders for the whole or part of the material, 
as and where It at present stands, addressed to The 
Clerk to the G lans, South Shields,” and endorsed 
“Tender for old Plant," should be delivered by 
Tuesday, the 10th July. 
Two Lancashire Boilers, each 22 ft. long by 
6 ft. 6 Ins. dis... 
One Lancashire Boiler, 28 ft. long by 6 ft. 6 Ins. 


(Complete with all mountings. 25 years old. 
Purchase price to cover “оп present seatings.“) 
One Tangye Feed Pump (now at work), 9 in. 
steam nd, 6 іл. water end. 
One Worthington Feed Pump (now at work), 
6 10. steam end, 4 in. water end. 
One Cylindrical Storage Tank, 10 ft. 6 in. long 
by 6 ft. dia. by 4 in. plate. 
One Rectangular Storage Tank, 6ft. by 6 ft. 
by 4 ft. by + in. plate. 
One Dressing Sterilizer complete with containers. 
One Belt Driven Fan and Hot-air Heater, 
complete with trunking. 
One Steam Fumigator. 
Cast tron per cwt. 
Wrought Ітоп per cwt. 
Brass per Ib. 
Copper per Ib. 
Lead per Ib. 
Zinc per Ib. 
The Guardians do not bind themselves to accept 
the highest or any Tender. | 
Ву Огдег, 
J. W. COULSON, 
Clerk to the Guardians. 
X 877 


BOMBAY. 


GOVERNMENT OF NORTHERN IRELAND. 
NOTIOR TO SHIPBUILDING CONTRACTORS. 
The Ministry of Fance invites 


‘Tenders for -the Construction 


and Free Delivery of a DREDGER and PLANT 
as detailed below :— 

1. One Tug of the sea-going type, built to all 
Board of Trade requirements, to be fitted with 
Internal Combustion engines either of the Diesel 
or Semi-Diesel type, and to be equi with sufi- 
clent power to be able to tow the two Hopper barges, 
Dredger and Rock-Drilling barge specified іп clauses 2, 
8 and 4, а short distance coastwise in reasonable 
weather, draught not to exceed 5 ft. 6 in. aft. 

2. Two Steel-butlt Towing Hopper Barges, each 
capable of а | 200 tons deadweight, or with a 
hopper capacity of approximately 180 cub. yards, 
draught not to ex 5 ft. 6 in. loaded, and the 
extreme beam not to exceed 19 ft. These vessels 
are to be of the flat-bottom type, suitable for lying 
шо und, and capable of discharging their cargoes 
at sea. - 

8. One Steel-built Grab Dredger, non-propelled, 
beam not to exceed 19 ft. and draught 4 ft., to be 
fitted with a suitable dredging crane, capable of 
working 1 cub. yard water measurement dredging 
bucket, with a working radius of 25 ft., arranged that 
it can be worked either over the stern or on either 
side of the vessel, with a dredging depth up to 40 ft.. 
to be quite seaworthy, апа to be of the flat-bottom 
type, whereby the craft can lie safely aground. 

4. One Steel-bullt Rock-Drilling Barge of the flat 
bottom фуре, suitable for lying aground, capable of 
working six jumper drills. The power for working 
these jumper drills to be of a suitable motor type of 
engine. e beam not to exceed 19 ft. and draught 
not to exceed 2 ft. 6 In. fully loaded, complete ready 
for work, together with all the necessary hand 
manouvring winches, &c. The drills to be of 
assorted lengths for a total drilling depth up to 
80 ft. for each drill. 

5. GENERAL CONDITIONS.—All! firms tendering 
should submit with their tender a full specification 
of the tug. barges, grab dredger and rock-breaking 
plant which they propose to supply, giving leading 
dimensions, 5120 ОГ scantlings, thickness of plating, 
«с., and a list giving full particulars and make of the 
fittings included, together with drawings showing 
general craft arrangements, апд mid-ship section. 

6. DELIVERY.—Free delivery of the five craft to 
be made at the Port of Belfast, and firms tendering 
should state the time thcy require for such delivery. 
AM the vessels рей to be fitted with the latest 
Board of Trade life-saving apparatus, together with 
navigation lights, &c., ав suitable and customary 
for dredging vessels of this description. 

Each Tender shall contain separate prices for each 
unit detailed. The envelope containing the Tender 
js to be addressed to the Secretary, Ministry of 
Finance, 15, Donegall Square West, Belfast, and 
marked“ Tender for Dredger and Plant." Tenders 
will be recelved ро but not later than Three p.m. 
on the 20th day of July. 1928. 

The Ministry 18 not bound to accept the lowest 
от апу Tender. Preference will be given to firms on 
the King's National Roll. 

The Contractor whose Tender 18 accepted shall 
execute a Deed of Contract in the form to be pre- 
pared by the Ministry of Finance for Northern 
Ireland and agreed by the Contractor. 

R. Е. THORNLEY, 


Assistant Secretary. 
Ministry of Finance, ы 
15, Donegall Square West; 


Belfast. 
20th June, 1928. 
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the lowest or an 


made of 
and of 106. for each copy of 8 
of 2s. 6d. for each copy of Specifications Nos. 8 and 4. 


Offices of tbe Company's 
Mesar. 


obtain 


with whom F must be lodged before the 
28th. July, 1928. X 


UNIVEBSITY 


DEMONSTRATOR in 
mencing salary will be £300 per annum. 


her 
undersign 
and testimonials must be received on or beiore 


July 16, 1928. 


ap 


be obtained from the undersigned on receipt of а 
stamped addressed foolscap en 


JUNE 29, 1928. 


THE SOUTH INDIAN RAILWAY COMPANY, 
LIMITED. • 


` The Directors are prepared to receive 


Tenders for the Sup ly of :— 


. POINTS and 080881 я 
2. BOGIE PETROL TANK WAGONS 


M.G.). 
3. ТТ CRANKED FISHPLATES. 
4. COMPRESSED AIR MAINS, etc. 
Specifications aod Forms of Tender will be avail- 


able at the Com 's Offices, 01, Petty France, 
Westminster, 8. W.1. 


Tenders, addreseed to the Chairman and 


Directon 
of the South Indian Railway Company, Limited, 
marked :—'* Tender for Points and Crossings,” or за 
the case may be, must be left with the und 
not later than Twelve Noon on Friday, the 
July, 1928, in respect of Specifications Nos, 1, 3 and 
4, and not later than Twelve Noon on Fridsy, the 
20th July, 1928, in reapect of the Specification No. 2. 


за 


Тһе tors do Me bind themselves to accept 
ender. 
А e, which will not be returned, will be 
each copy of Specification No. 1, 
cation No. 2, and 
Copies of the drawings ma cree ee 
eert, 
ROBERT WHITE & ictoria 


91, P 
W ter, 8. W. I. 
27th June, 1928. 


' APPOINTMENTS OPEN. 


THE WORSHIPFUL COMPANY OF АВМОГЕ- 

ERS AND BRASIERS IN THE CITY OF LONDON. 

THE COMPANY OF ARMOUREBS AND 
BRASIERS 


ASIE are 
(Offering a Fellowship of 8300 


per annum, tenab!e from the 1st of October next, 


for Research Work in connection with Aeronantics. 


Full кеше and forms of application can be 
om :-- 
The CLARK, 

THE COMPANY ОР ARMOURERS AND BRAGIERS, 


81, Coleman Street, London, E.C.2 
424 
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COLLEGE OF SOUTH WALBS 
AND MONMOUTHSHIRE. 
COLEG PRIFATHROFAOL DEHBRUDIR 
СУМВО A MYNWY. 


The Council of the College invites 


A pplications for the Appoint- 


ENT of ASSISTANT LEC EB and 
Kngineering. The oom- 


peru may be obtained from the 
, by whom three copies of pi gros 


D. J. А. BROWN, 
University соло, 


June 20, 1928. Х 368 


HULL EDUCATION COMMITTEE. 
MUNICIPAL TECHNICAL COLLEGE. 
Principal E. P. BATES, М.А. 


W anted, to Commence 
3rd 


September, а HEAD of the ENGI- 


NEERING DEPARTMENT. 


Commencing salary £500 per annum, rising by 


annual increments of £20 to а maximum of per 
annum. 
Consultative work may be undertaken with the 


roval of this Committee. 
"orms of application and further particulare may 


ope and must be 
returned во as to reach these О ces Dot later tban 


11th July. 
В. 0. MOOBE 


· Director of Edu 
Education Offices, 
Gulldhall, Hull. 
28rd June, 1028. 


— — — — 


WO Drawing Office Estimators 


REQUIRED for service with Company 
operating la, the Near East. Mus have sound 
knowl of General Engineering 
осока, with experience in Drawing Office routine, 
accustomed to prepere estimates and неко 
engineering quantities ; should be prepared tbi 
a study of Cost Accounting generally as арр! 
large General Engineering works. Fot one "€ 


a knowledge of modern electrical reper gest 


X 301 


— 


PU ABE home, 
out messing), 

3 for one year, extendable to ori yr 
years.—Address, with copies of 3 
returnable), X 371, Omces of ENGISREBING. 


AIR MINISTRY. 


DIRECTORATE OF TECHNICAL 
i СТ DEVELOPMENT. 


ма А Draughtsman, 
Grade IT, Is EQUIBED 8 

Royal Aircraft Establishment ш я 

connection witn the design of аи in flight. 


in aerodynamic experiments on ми. cod teohnical 


Candidates must have bad m 
education. works ence and some experience 
tie design of scientiac Instruments. B.B., per saom 


£199 16). 


Salary £125 — #74 — £150, plus С. 
(present total starting remuneration 

Ex-service men prefe 

Write, quoting А 278. and 
to OHIEF 8UPERINTE 
Eatabtishment, South Fara 


JUNE 20, 1928. 


ROYAL NAVAL ENGINEERING COLLEGE, 
EYHAM (PLYMOUTH). 


| K 
A pplications are Invited 
ог the POST of DEMONSTRATOR 
in the Physics Laboratory, which will 
become vacant on 12th September next. Inclusive 
salary £250, rising by £20 iique to £850. Other 
things being equal. preference will be given to ex- 
service men.—Applicationa, accompanied by partic- 
ulars as to age, qualifications, and experience, copies 
of testimonials and references, should be forwarded, 
pot later than 12th July, to the sECRETARY ОР 
THE ADMIRALTY (C.E. Branch), Whiteball, S. W.1. 
X 863 


CIENTIFIC AND 
RESEARCH. 


| wo Junior Assistants 
(ENGINEE 


29: the Fuel Research Station, East Green- 
wich, 8.Е.10. Candidates must havea good honours 
degree щ Engineering or equivalent qualification, 
ether with some practical ог research experience. 

е of salary £175—15—£285 per annum, plus 

Civil 8ervice bonus; initial рау approximately 2265. 
Superannuation provision will be made under the 
Federated Superannuation System for Universities. 
Application forms to be obtained from the 
SECRETARY, DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESRAROH, 16, Old Queen Street, 8. W.1, 
to whom they should be returned not later than 
Monday, July 9th. X 881 


— —— — == 


МЕ raughtsmen Required, 


R. A. S. O. Training College, Aldershot. 
training automoblle engineering 


One with good practical and theoretical 

paring di in tve for [natrüotional 
адтае in perspective for inatructiona 

арос 8 and lectures. One for junior post. 
Salaries, Including bonus, 68s. 104. to 82e. a week. 
Preference given to ex-service men.— Write, М.Т. 
CHIEF INSTRUCTOR, above address, giving age, 
qualifications and copies of testimonials. X 366 
ма ENGINEER REQUIRED by the 
Government of Nigeria for the Public 

Works Department for two tours of 12 to 18 months’ 
service, with possible extension. Salary £480 for 
е years. then £510, rising to £720 by annual 
increments of £30. Outfit allowance of £60 on 
first appointment. Free quarters and passages 
and liberal leave on full salary. Candidates, age 
between 25 and 35, must have had a sound technical 
education and 5 to 10 years’ experience both in 
Drawing Office and in the Works on Marine and 
General Engineering, including pumping machinery 
and internal combustion engines (preferably motor 
vehicles) and have held the positions of Manager or 
Assistant Works POE CAD &t once, by letter, 
stating а andexperlence, to T ECROWN AGENTS 
FOR THE COLONIES, 4, Millbank, Westminster, 
S. W. I, quoting M/776. Х 398 


e c EE 
UNIVERSITY OF LONDON, UNIVERSITY 
COLLEGE. 


DEPARTMENT OP 8 
INDUSTRIAL 


— — .——̃̃ . j — — 


ssistant Mechanical 


APPOINTMENT OF LECTURER IN CHEMICAL 
ENGINEERING. 


The University College Committee will shortly 


„ Sppointa 
| ecturer 1n the Department of 
Chemical Engineering. which is under the 
direction of Professor W. K. GIBBS. The Lecturer 
should be a graduate in Engineering of а British 
и and have had some trainiug iu Chemistry. 
Indu-trial experience is aleo desirable. Salary £350 
to £450 according to previous experience. 
Particulars may be obtained from : 
C. 0. 8. DOUIE, 
University College, London 
- (Gower Street, W.C.1). 
M alntenance Engineer 
REQUIRED by the GOVERN- 
MENT of the GOLD COAST, for Water- 
works, for two tours of 12 to 18 months’ service. 
Salary £480 a year for three years,and then £510, 
rising to 2920 a year by annual increments. Outfit 
allowance of £60 on first appointment; free quarters 
апа passages; II leave on full salary. 
Candidates, 25 to 35, must be Studente or Associate 
Members of the institution of Civil Engineers, 
or hold the Testamur of the Institution of Municipal 
and County Engineers; bave been trained jn the 
Office of a Waterworks Engineer and/or have been 
employed in the construction and maintenance of 
aterworks and be competent to design and super- 
vise the construction of reinforced concrete storage 
tanks. — Apply at once, by letter, stating age, 
qualiücations and experience о THE CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, 
London, 8. W. i, quoting М/716. X 416 


X. 406 


Required, for Important 

British-owned Railway in Argentina, FOUR 
ENGINEERING DRAUGHTSMEN, must be neat 
and accurate and qualified as follows :— 

(1) Calculation and design of steel railway and 
road bridges and steel-framed buildings. 
Must have а sound practical knowledge of 
structural details and be capable of preparing 
working drawings and quantities, 

(2) Calculation and. design of bridge abutments 
and retaining walls, both in brickwork and 
armoured concrete. Must have а sound 
knowledge of the design of armoured concrete 
railway structures and ђе capable о! 
preparing working drawings and quantities 

(8) lreparation of permanent-way detail 
drawings. Must have а thorough knowledge 
of track construction and beacquainted with 
modern practice jn design and shopwork. 

(4) Planning of tracks in Stations, classiucation 
poe and goods yards. Must have a sound 

nowledge of general Railway construction, 
Including drainage and earthwork:. 

Salaries on three years’ Contract, £400, 450/500 
рег annum. Age not over 35. Reply, giving full 
ucation, training and experience, age, 
single or married, tovcther with copies (only) of 
testimonials, to BOX 7.Ү.Х. c/o Davies, 95, 

lshopsgate, London, E.C.2. X 395 


particulars od 


* 


R8) are REQUIRED at 


— 


ES Ро Ч < * 


О UM USN РОБОМ 
ces Ё ит, 33 СИ. ъф, 


E 
Тіл 


ENGINEERING. 


ии d Na. LN ON NA 


HANDBOOK OF 
MECHANIC 


des бш. ғы 6d, net. Тһе 
ous merits o erent methods 
of procedure, во 1 not be forced 7 
prejudice to obta y one theory. КА Se жылы. 


ELECTRICAL ENGINEERING 
ECONOMICS 


By D. J. BOLTON В.8с., A.M.J.E.E., author of “ Electri 

1 i 814 ре Пешу Вуо, 21a. net. гр 
mpies are given, embodying present-day figures and 

the book is illustrated by а number of original charts and 


METALLURGY | 
OF IRON AND STEEL 


By H. M. BOYLSTON, B.S., A.M., Met.E. 561 ges, 426 flgures. 
Demy 8vo. 258. net. Written primarily for those whe have knowledge 
of some special branch of the iron and steel industry, and who wish to 


broaden their outlook. 
ELEMENTS 
OF HYDROLOGY 


. MEYER. Second revised edition. 522 pages, 287 figures. 
258. net. Much new matter has been written on certain phases of 
hydrology. In the present edition there are about 40 pages of 


new material. K INEMATICS | 
ОҒ MACHINES 


By GEORGE І. GUILLET. 956 ages. 158. net. Contents: 
General Considerations ; r Velocity and Acceleration; 
Instant Centers ; Velocity and Acceleration in Plane Motion; Slider- 
Crank Mechanisms; Cam Mechanisms; Rolling Contact; Toothed 
Gearing ; Gear Trains; Flexible Connectors ; Miscellaneous Mechanisms ; 
Drafting Room Problems ; Index. 


$ 
LAREDO RAPIER AAPA АВАА АВА, 
Detailed Prospectuses EG4, on application 


CHAPMAN & HALL, LTD., 11, HENRIETTA STREET, LONDON, W.C.2. 
REQUIRED by the GOVERN- 


amb of CEYLON for the RAILWAY 


DEPARTMENT, for three years' service with 
possible extension. Salary £500, rising to £060 & 
year. 4600 may be allo 
service or on com 
is eariier, 
Free pas- 
and c 
the person selected. А rent 
guenan ате available. 


Measurin 
Many work 
ractice, and 
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istrict Engineers 


Candidates ould be 
rporate Members of the Institution of Civil 
Engineers or hold an Engineering eo or Diploma 
ee as nting exemption from sections A 
and В of the A. M. I. C. H. examination, and should, 10 
addition, have bad at least five years’ suitable 
experience on Railways, partly on 
partly on Maintenance of an o 
capable of taking charge of a district of about 200 
miles, carrying on any or all the duties of the 
District Engineer И and as required, or of taking 
charge as Hesident Engineer of large betterment 
works. They should be capable of designing all 
details in connection with such works as may be 
necessary during the execution of the work. Apply 
at once, by letter, stating age, ДАНОМ and 
experlence, to THE CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W.1, quoting 
М/414. Х 414 


BLYTH HARBOUR COMMISSION. 
ENGINEEB. 


The Blyth Harbour Commission invite 


plications for the Position 


of ENGINEER to the Board, which will be 
vacant on August 3186, 1928. 

Candidates, who should be under 50 years of age, 
must һауе had a good all-round experience іп the 
supervision and management of harbour work 
generally, including worksbops, plant, dredging, 
maintenance of quays, piers and waterways. 

Applications, stating salary required, age, qualifi- 
cations and experience, accompanied by copies of 
not more than three recent testimonials, to be sent 
to the undersigned not later than J шу 81st, 1928. 

C. E. BALDWIN, 
General Manager & Secretary. 
Harbour Offices, 
Blyth, Northumberland. 
June 28rd, 1928. 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH. 
unior Assistants аге 
REQUIRED at the NATIONAL 
PHYSICAL LABORATORY. 

Candidates must have а good Honours Degree ог 
equivalent qualification in Engineering or Naval 
Arc ure, and preferably some research or 
practical] experience. 

Scale of salary £175-15-£235 рег annum, M 
Civil Service Bonus; initial рау approximately £265. 
Superannuation provision will be made under the 
Federated Superannuation System for Universities. 
Application must be made on a form to be obtained 
from the egret? and must be received by the 
DIRECTOR, NATIONAL PHYSICAL LABORA- 
TOBY, Teddington, not laterthan July 14th. X 332 
ёз с з се TA 8 
PERAK RIVER HYDRO-ELECTRIC POWER 

COMPANY LIMITED. 
Applications are Invited (by 
etter only) from properly qualified candidates 
for immediate appointment in aya :— 
TWO INSPECTORS FOR REINFORCED 
CONCRETE WORK. 

Applicants must be experienced clerks of works, 
thoroughly conversant wi П general work connected 
with civil engineering, especially reinforced concrete | 
and levelling ; age 30-40 years; salary £450 to £550. 

Selected candidates for the above posts will only 
be appointed subject to passing strict medical 
examination. 

Agreement forabout 14 years and free second- 
class passage to Malaya, and home again, on satis- 
factory termination of service. 

Applicants must forward details of career, giving 
particulars of education (general! and technical), 
practical training, and subsequent experience, with 
names of employers, appointments held, and dates 
of such employment, together with coples only of 
testimonials, &c., to the undersigned as soon as 
possible, e will be considered as received, 
ut not later than 13th July, 1928. 

RENDEL, PALMER & TRITTON, 
Appointments Department, 
13, Dartmouth Street, 


X 397 


Westminster, S. W. i, 
INDIAN SERVICE OF ENGINEERS. 


THE SECRETARY OF STATE FOR INDIA IN 
COUNCIL wili in the near future appoint 


A Five Assistant Executive 


ee od. 


X380 


anted, Boilerhouse 
SUPERINTENDENT with up-to-date 


ENGINEERS for this Service, 
including, И possible, one Burman who 
will be appoloted to the India recruited branch in 


Burma. Except for this one appointment, every experience in the most modern methods of steam 
candidate must be a European British subject of | raising. Must havea good knowledge with regard 


to the means for, and obtainment of, the maximum 
Only first-class man will be 
rience, age, 
352, Offices 


non-Asiatic domicile. 

Candidates must have attalned the age of 
and must not have attained the age of 24 
13% January, 1928. 

They must either (1) have obtained one of certain 
recognised University degrees or other distinctions 
in Engineering, or (2) have passed Sections A and B 
of the Associate Membership Examination of the 
Institution of Civil Engineers or been exempted by 
the Institution from such examination, or (3) have 
passed the Associateship in Engineering of the City 
and Guilds Institute (Imperial College of Science and 
Technology, South Kensington) or (4) produce the 
required evidence that they are otherwise eligible 
under the Hegulatlons, They should, in addition. 
have bad about one year's approved practical 
experience of engineering. 

Applications from candidates must reach the India 
Office not later than 10th July, 1928. Printed forms, 
together with information regarding the conditions 


thermal efficiencies. 
considered.— Please write, stating ex 
and salary required, to reference В.Н., 
of ENGINBERING. 


21 years, 
years on 


Qurveyor. — Required, for 
4 вегујсе FIELD 


rocess Engineerand Ratefixer 
REQUIRED for Electrical Instrument factory. 


of appointment, may be obtained from (һе | Must have had experience in fixing plecework prices 
SECRETARY, SERVICES AND GENERAL by Time 8tudy methods. Knowledge of aem 
processes for small electrical apparatus essential. 


DEPARTMENT, India Office, Whitehall, S. W.1. 
India Office, 
1141 June, 1928. X 867 


required.— Address, 


State а age and salary 
X 819, Offices of ENGINEERING. 


Construction and 8 
pen line. Must be 


< au» 


3 


quired, 
to take complete meide 
» Applicants 
‚ Steam plants, 
гевзев, and Бате received training in 
Спеву, 9 and efficiency ha ve 
ommenclog salary £500 per annum. 

manng full particulars X 369, Offices of 


Wo 


control of 

must have 

hydraulic . 
les w 


orks Manager, small 

Cement Works, South America. Dry 
Process, Working knowledge Spanish desirable, 
not eesential. Salary according qualifications. Con- 


tinued ability work at altitude around 13,000 feet 
essentlal.— A , Х 370, Offices of ENGINEERING. 


Spec 
EN GINRE 
ng and previous travelling 
rite, giving full details as to 
een o. salary aure to 
New Bridge Street, E. C. 4. ale ' X 415 


— 


raughtsman, about 23, 


aceustomed to Crane Design. for Works in 
Manchester district.—Address, X 402, Offices of 
ENGINEERING. 


raughtsmen (Senior) 


REQUIRED in Midlands for Turbine and 
Hydraulic Details. Particulars of trainin 
абе, ealary required and 


к, experience, 
date free to be stated. 
fices of ENGINEERING. 


raughtsman, experienced in 

all classes of Pneumatic Conveying Plant. 

Only those thoroughly experienced nee apply. 

State salary required and send coples of recent 

testimonials. — Address, X 426, Offices о! 
ENGINEERING, 


Draushtsman, fully conversant 
with Water Tube Boilers and must be capable 


of designing and one ae vanou components 
ollers.— гезв, stating 


connected with W. T. 
salary and qualifications, together with references, 
RING. 


X 427, Offices of ENGINEE 


. State salary and qualifications, together 
Address, 28, Offices of 


ENGINBERING. 


uly Qualifed Engineer, 
Electrical and Mechanical, REQUIRED for 

large Petroleum Refinery in England, to take fall 
charge of Engineering Department; must be 
experienced in modern power production practice 
&nd capable of carrying out the design and con- 
struction of power and refining units.— Write, stating 
age and salary required, and giving full particulars 
of experience, to P. P., c/o STREETS, 6, Gracechurch 
treet, Е.С.8. Xx 884 


Required, by Leadin 
Engineering Insurance Company, YOUN 
ENGIN KEH, well educated and holding pete | 
degree with metallurgical works experience an 
ability to draw up clear and concise reporte. 
Salary according to ability and ехрепепсе.— Address 


X 401, Offices of ENGINEERING. 
Assistant in Office of Engineer 

engaged Іп manufacture of Motor components. 
Birmingham district. Drawing office ex lence, 
knowledge ot jigs and process work desirable. 
Prospects for alert man under 85.—Addresa, X 399, 
Offices of ENGINEERING. 


W anted, Millwright, with 

riii of electrica! machinery, for а 
Concentrating Mill In the South of Spain. Know- 
ledge of Spanish desirable. Salary £40 per month.— 
Write, stating age, experience and references, to 


09, WILLINGS, 183, М London, 
BOX L 6 ав oorgate, = ор; 
ineering Draughts- 

T 


E.C.2. 
(Civil Eng 

ASSISTA WANTED for 
Power Station construction and general work, 


MAN an 
N.W. England.— Address, stating age, experience, 
and salary required, X 379, Offices of ENGINEERING. 
raughtsman 


D REQUIRED by large engineering firm. 
Applicante must have sound mechanical engineering 
knowledge and preferably, but not imperatively, 
electrical experience on motors and generators. 
Address, with full particulars of age, experience and 
salary required, X 374, Offices of ENGINEERING. 


(Senior) 


unior and Senior Draughts- 

MEN, experience in Steel-frame buildings 

for works office near London. State experience and 

salary expected. — Address, X 417, Offices ot 
ENGINEERING. 


Required, First-class Jig and 
ool DRAUGHTSMEN, preferably with ex- 
perience on Jigs {ог Internai Combustion Engines. 
First-class men only peed apply Apply. statin 

age aud full particulars,to BRISTOL А ROPLAN 

COMPANY, LTD., Aero Engine Dept., Filton, 
Bristol. Х 872 


ugar Machinery Draughtsman 


REQUIRED. First-class senior map, with 
good experience. Must state ageand salary required. 
—Address, X 389, Offices of ENGINERRING. 


Appointments Open, фе., continued оң page 4. 


rise. Willing to learn а language and go abroad.— 


"Eongineer-Salesman, wide ex- 


E . Fully qualiüed and experienced on 
Mean xd Indian Oil Fields and open for post as 


or P utl 


"ТУЧА r 


” - МР 711 “лл 


ғ 


! | |: ауе пе Representatives Қо, 230201. “Improvements, 10, ad relating to| Poilers for Sale. we, Lax тосо, Сав, Ihe Proprietor of the-British 
REQUIRED for (А) London (Home and export) he O al Air Receivers and Feed Water Heaters.—Apply Patent No. 236213, for “ Improvements in or 
and South and East Coast districts ; (в). Birmingham | | ће Owner of the above Patent | бвактиам Вопжв & CRANE Co., LTD., GRANTHAM. | relating to Machines for Balin ‘is PREPARED 


Hay, 
tei Meade ът to ENTER into NEGOTIATIONS for the sale of tbe 


District, Midlands and Manchester District including "Ге New 5 Ме chanical Resilien + | Patent or iD the grant of Licences there кейде 


Leeds and Hull, for »ale of highest grade machine 

tools. M must have heid previous similar 

position with reputable machine-tool firm and have 

established connections amongst users. Salary, 
commission and travelling expenses offered. 

and permanent ДОНИ for live man. 

dress 


Li my in writing, giving full part 
Х 37 p Offices Ame: 
SITUATIONS WANTED. 


. din eri — 
Engineer, aged 30, single. 


ndentured 1 to Locomotives. 


is DESIROUS of ARRANGING by LICENCE 
or otherwise on reasonable terms for the manufacture 
and commercial develop: of the invention.—For, 
particulars address, RBERT HADDAN « Со., 
Chartered Patent Agents, 31 & 32, Bedford Street, 
Strand, London, W.C.2. X 411 


Мо. 181452. “ Improvements in Automobile Head- 
light Cover Glasses?” 


The Owners ofthe above Patent 


are DESIROUS of ARRANGING by LICENCE 

or otherwise on reasonable terms for the manufacture 
and commercial develo ment of the invention. For 
iculars address, RBERT HADDAN 4 Co., 
Chartered Patent Agents, 31 & 32, Bedford Street, 
Strand, London, W. C. 2. X 413 


Any enquiries to be addressed to C. & R., 24, 
WHEEL for all Motor Vehicles.—MANU- ldings, London, W. C. 
FACTURING RIGHTS, &c. &c. for this country Southampton Buildings, London, M. Cg. X 408 


Р. DISPOSAL.—Apply, HILL, Standard Bank ihe Proprietor of British 
of South Africa, Clement's Lane, London, ЕО Patent No. 50156218 PREPARED to BELL 


Mar ep tes | X208 | ine PATENT, or to license British Manufacturers to 


| 1 ‘lov | work thereunder. It relates to an improved process 

Modem Factory, with Railway for manufacturing packing for stuffing boxes and 
SOLD. Floor area 287000 ad. ы; DOORS. Purtuer| о stack Garde BOULT, WADE & ТАННАН, 
р. з of LEOPOLD FARMER & SONS, 112, Hatton Garden, London, EOT ха 
Factory Specialists, Auctioneers апа nude ir 
40, Gresham Street, E.C.2. 364 


2 
For Sale by the Liquidator. 


— ----- 


ears Bergeant Mechani nes) with (үш —— — 
ee ee e | VW»LIlLs bo 
| 0 од [] e ( » ас 4 : 

— on, ] fuel and до пое. for ај өй паз MOT hee Trucks 2 ft. біп, gauge, practicatly unused. Full 


ARRANGEMENTS by way of licence and otherwise 
on reasonable terms for the purpose of exploiting the 
same and ensuring its full development and practical 
working іп this countr All communications 
should be addressed іп the rst instance to Haseltine, 
Lake & Co., Chartered Patent Agents, 28, South- 
ampton Buildings, Chancery Lane, London, Ма 


.... — 
рве Рторгіебогв 0! British 


Patent No. 223553, dated 17th October, 1923, 
relating to“ Engine with Rotating ЕН arranged 
- TERING into 


articulars from E. MARTIN, Liquidator Байар | | НИ А 
yndicate Ltd. (іп Voluntary iquidation), 1 
south Place, London, E.C.2. X 39 


Т. yp 
SPECIAL CL EARANCE 
OFFE 


= guru LEICESTER ENC 
WIN BARSBY С; 


es, ще» 
И required, tech. trained, all-round expérience, good 
серии first-class references, аде 91.--А. dress, 
X 373, Offices of ENGINEERING. 


We have lying at the Musgrave Iron Works, Жау 
Street, Bolton, а pumber of Machine Tools for whic 

we would accept very low prices to avoid removal to 
our London Showrooms. 


These are all in good condition as left off work, 
and are avallablé for inspection at those works at 
any time, & representative being in constant 
attendance. 


There is incladed 12 Horizontal, Vertical and 
Plano type Mills by Richards, Kendall & Gent, 
Becker, Smith & Coventry, etc., 8 Lathes by 
Dean, Smith & Grace, Alfred Herbert, Haigh, etc., 
Hacksaws by Edward Herbert and“ Acme,” also 
6 ft. stroke Broacher, Summerskill Planer, 48 in. 
Noble 4 Lund Band Saw, Brown & Sharpe 
Universal Grinder, etc., etc. 


Full particulars, etc., will be sent on request. 


Go. Сонем, Sons’ & Co., LTD., 


Machine Tool Dept., 


PARK ROYAL ROAD, 
NORTH ACTON, LONDON, N.W,10. 


TELEGRAMS: “ COBORN, LONDON.” 
TELEPHONE: WILLESDEN 0944. 


HERBERT 


qp 


‘American Agricultural 


Machinery.—Young Engineer, 22, British, 
іс School, 24 years’ businers training (export to 
South America), 18 months’ engineering training, 

jalising in American (peg-drum) type Threshers, 
SEEKS CHANGE—Europe, Can.da, U.S. A., ог 
South America- Turn shortly due U.S, Quota.— 
Address, X 418. Offices of ENGINEERING. 


Address, X 418. Offices о? AO o 


— — 


тре Owners of the above Patent 


are DESIROUS of ARRANGI NG by LICENCE 

or otherwise on reasonable terms for the manufacture 
and commercial developmeut of the invention.— For 
iculars address, HERBERT HADDAN 4 Со., 
hartered Patent Apo 31 & 32, Bedford Street, 
Strand, London, W. C. 2. X 412 
— ͤ—— 


See also Front Раде. 


` 


50. Britain and Australla. Fully trained 
Shops, D.O.. Commercial, Technical. Purchases and 
es, Open immediate Eugagement.— Address, 
390, Offices of F'NGINEERING. 


etroleum ‘Technologist and 
PARTNERSHIPS. 
IF YOU ARE SEEKING 


A partner or partnership 


or wish to Buy or Sell а 
BUSINESS or WORKS 


Wheatley Ки Price & Со. 


46, Watling Street, London, E. C. 4. 
(ESTABLISHED 1850.) 4365 


Agent or Fields Manager.— Further particulars from 
X 400, Offices of ENGINEERING. 


Se и ћи наћи == ти = 22. 
ngineer, Scot, age 30, Single, 
4 2 sen experience іп turbines, гесіргоса- 
Ипа, uel and refrigeration. Extra Chief (B. O. T.) 
Engineer. Seeks Shore Appointment, —Address, 
X 404, Offices of ENGINEERING. 


а мияны ЙЕ -- 
Technical Assistant or General- 


Mechanical 9 25, Whit. Prizemsn, 
6 tech. train ма ~ 3 years D. O, also Foundry 
Smithing, Fitting, Sales and Office, Desires Change. 
— Address, X 419, Offices of ENGINEERING. 


А MICE. (4. highest 


references, extensive ex lence, 7 years 
London, 16 years respousible positions іп Kast, een, 
energetic and sound organiser, Seeks Post іп London 
area and opportunity to show ability,—Address, 
X 341, Offices of ENGINEERING. 


X 561, Offices of Se T -m 
Fyxperienced Mechanic Seeks 

situation light machinery, experimental work, 
tools, used to small shop, London district.— Address, 
X 493, Offices of ENGINSERING. 


———— — 


AUCTION SALES. 


еріт АМА EM ш 
WW heatley Kirk, Price & Co. 


(Established 1850 
SPECIALISE I 


Valuations & Sales by Auction 
F 
Engineering Works & Plant. 


LONDON : 46, WATLING STREET, E.C.4. 
MANCHESTER: 16, ALBERT SQUARE. 4365 
NEWCASTLE-ON-TYNE: 26, COLLINGWOOD STREET. 


Edward Rushton, Son 
AND KENYON, 


AUCTIONEERS, VALUERS, and FIRE LOSS 
ASSESSORS OF MILLS, WORKS and 
MACHINERY OF ALL KINDS. 


13, NORFOLK STREET, MANCHESTER. 
Tele. Nos. : 775 City and 5633 City. (Estab. 1855.) 


Telegrams: “ Rushtons, Auctioneers, Manchester,” 
and 21, Richmond Terrace, Blackburn. 480 


MACHINE TOOLS. 


MILWAUKEE No. 20 UNIVERSAL MILL, n 
single pulley automatic long. cross and t THE LANCASTER 
rs «nm даа by 10іп. by 18 in. 
s purchased) oes ... ... Т 
НЕВВЕКТ Ко. 8 НЕХАСОК TURRET S U P Е no ы l M | 
LATHE, 24 in. by 36 in. (Re-conditioned) 
GRIDLEY 3 in SINGLE SPINDLE 
AUTOMATIC, single pulley. (Ав 
purchased) ... ... 92% А * ei 
FELLOWS Хо. GEAR SHAPER, capacity, 
external gears, 85 in. by біп. by 4 D.P. 
(New) ... i Ке 244 ane T 
SOAG 9238 m. HEAVY DUTY CRANK 
SHAPER, single pulley gearbox drive. 
(New) ... da ^. Ue ъв өза 
COLCHESTER 74 in. by 6 ft. 6 in. “ STAN- 
DARD” GAP LATHE, 23 in. swing in 


gap, 9 ft. 3 in. between centres, (New) £120 the | 
WARNER & SWASEY No. 2 CAPSTAN They Overcome 

difficulties experienced 

| 


— — 


м сойз Ironfoundry Desire 
М ORDERS for C.I. CASTINGS in green and 
ана up to 30 cwta. yp 

est quality and good dellvery at reasonable 
prices. Mach ing if required. 
Repetition work a specialty. 
Address, X 6, Offices of ENGINEERING, 


--------- 


WANTED, &o. 


— — 


LATHE, cone pulley, 1 in. by 6 in. 


ä — — Р 
о ышы тата — FOR SALE (Re-conditioned) ... А £55 À f 
he Water Meter Company, 5. x HERBERT 6 ft. біп, MOTOR DRIVEN with the usual type о 


eam Bending & Straightening 

MACHINES in progress, 14 іп, with Dual 
Heads, 10 in. with Triple Heads, suitable motor or 
belt.— CHAMBERS, ВСОТТ 4 CO., LTD., Machine 


RADIAL DRILL, 34 in. capacity, minus 


motor. (New) . £600 piston rings, and meet 
(OFFERED SUBJECT TO PRIOR SALE). the increased 


$4, Fenchurch Street, London, E.U. 8, are 
PREPARED to APPOINT AGENTS in various 
districts for the sale of the ASTER POSITIVE 
WATER МЕТЕВ. Firms and Representatives 


calling оп Water Companies аге invited to apply | Tool Makers, Motherwell. U 66 Less 2}% for cash, carriage forward 
, , , 4 о 
No. 167738. “Improvements in the Process of Ask for Machine Tool Clearance List No. 25. at the P t tim д 


> Immediate Delivery. 
The Owners of the above Patent (Ко дати та elivery 


djustment accom | 
are DESIROUS of ARRANGING by LICENCE ALFRED HERBERT LTD., А Md oen ent readily 
or otherwise on reasonable term for tbe manufacture А р . P | 
and commercial development of the invention.—For| VERTICAL TWO STAGE TOTALLY EN- COVENTRY. of 
Wa ba a DEAN UNI PR ES Made for any diameter | 
artered Patent Agents, , Bedford Street, 3000 ft. per minute at 110 Ibs. Makers, elephone : Tele Me 
Strand, London, W. O. 2. Х 410 Fullarton Hodgart & Barclay. _ Condition grams cylinder. 


equal to new. Direct motor driven. Will 


8781 Coventry (10 lines). “ Lathe, Coventry.” 
sell with or without motor. ы - 


Тао Рим ра А LANCASTER & 


y | 


"(іе Owner of British Patent 


No. 937559, relating to ^ Improvements in or 
relating to Lubrication,"' is DESIKOUS of ENTER- 


CAM LEVER ТҮРЕ PUNCHING AND 


ä — 

ING into NEGOTIATIONS for the grant of licences ~ I A ТЕ). 
Қаланы шлык ТҰСЫ помала, plates, аа io ponch ам] ee A TONGE LIVs | 
Беде p Norfolk Street, Strand, with two cranes 221 radius, to сапу Пре Proprietor of British | ca га 
EP к —— tons. Patent No. 231299 is PREPARED to SELL PENDLETON ЦИЦИ 


the PATENT, or to license British Manufacturers to . 
work thereunder. It relates to a process for render- M ANCH \ | 
ing metal strips flexible.—Address, BOULT, WADE | ` * 
AND TENNANT, 112, Hatton Garden, London, E. C. I. 

X 387 


та - De. ——— A 
The Proprietors of British 
patents Nos. 155864, 173542 and | 
are PREPARED to SELL the ма що ^ 
license British Manufacturers to work thereunder. 
No. 155864 relates to removing gases from liquids by | 


Пре Owners ut British Patents 


No. 201556, entitled “ Improvementa relating 
to Fuel Atomizers for Internal Combustion Engines," 
No. 254704, entitled" “ Improvements relating to 
Automatically Operating Scavenging Valves for Two- 
stroke Cycle Internal Com bus! ion Engines applicable 
also to Compressors and the like," and No. 255040, 
entitled Improvements relating to Slide-valves for 
the Scavenging Air Pump and for the Starting Air 
in Internal Combustion Engines,” are PREPARED 
to MAKE ARRANGEMENTS for Commercial Ex- 


HYDRAULIC RIVETING MACHINE, 12 ft 
6in. gap, working pressure 1500 4bs., gives 
40, 85 or 130 tons on rivet heads. 


Muy, M Vinnie & Co. Ltd. 


- 


ploitation in Great Britain. transferring the liquid from а heat region вида 
Partiel obtainable from — TECHNICAL МАЗИ, to а vacuam теби, вой Nos. ЗАНЫ 175543 
RECORDS LIMITED, 59-60, Lincoln's Inn Fields, relato (о Nan Il Mete ШШ ШШШ 
London, W. C. 2. X 420 GLASGOW, s. w. E. C. 1. (H3 ndc 


ео D 
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А FEW SPECIAL BARGAINS IN ~ и 
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Accles & Pollock, 144. .. 31 
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British Industries Fair.. 50 | Craven Bros. (Manchester ' Ра TAUE РАСЕ 
Alexander, Herbert, & Co., British Laad Manufacturer a. «i " Pai амо Riway Eng Co.. Kennicott Water Sof s; Эче ы шша та: * 13 | Smith а Coventry (1927) i Unit Boperhester & Pipe а" 
e 4. ee ee aes . Й .. .. .. 7 tt © т E кај == “е 25 ое въ р ey, oe n eee я 
Тақта ТАНЫ МІС шас | ern aa, tg О Seg Я КН | оао 
: ‚ Ltd... h'BtedPüingOo; n F , ү, сү 51 | Glenfield а Kennedy, Ltd. 20 | Kerr Stunt stereo Eng. Co. LI. 40 | Smith, 7. & Вов, Ltd. .. 66 | Packing Oo., Ltd... .. 
Ашу, 5 а 65 "чин Steel Piling Co., = Crosby Valve & Bog. Со., Ld. 8 Goodwin, Barsby А Со. .. 4 Kings Patent Agency * 5 гага wd 28 .. 85 | Smith, T., 4 Bons (Rodley) United Water Softeners, 
Oorporation EXT э» vs 48 British Timken Ltd. 75 Фо rs H. 4 T., (Netherton) e Grafton а Co. .. .. .. 87 Krupp. Fried. Akt. Е 40 Peckett А Bona Ltd. ta. n 8 Ltd. ee э .. .. .. D Ltd. .. .. LET .. ee 31 
Amsler, А. J., Со. .. 9 | Broadbent, Thos., а Sons, Darlington Forge, Ld. (The) 48 | On ето Boller  Ствок | law. Drow а Co., Рем, Henry. .. 1: 89 | Bmulder 09... + И ости 
Anderston ‘ound LET .. .. .. .. ee man у ў е Prod ще PN ны 98 pi 2 68 Р % его е Вота М " d ' Grane es 
н Bromtord тебе, Ltd’. 6i Davis, R J 4 Gres & Bouidiog, ЦЫ. . W|iancete а Tonge, Ltd, — 4 Petters, Ltd . Tips пана си, „ 8 
а » • .. .. e ег в Да ү ДА 34 а ee • . .. .. .. .. . 4. .. .. .. .. 
pagas. bee . 28 Борзна ц 1. ИЛ ЕЕЕ a bute Ld dbi uou IE CEP I ЕСІ с 
a « А v u. Жа у Ltd. "i 7 .. .. .. . e. .. .. ee oe 
тоа Peg ee 4 воа боб DM i | H рота а Downie, Lid Би 67 Grieve, John, & Oo. E = 67 Leroy, F., а Oo.. Ltd. ки 55 Раси. тво. а Oo., 17 а .. .. 93 Veritya, Ltd. .. .. .. 83 
Asquith, Wm. (1980) Ltd. 54 | Browett, Lindley 4 Ca, Ld 12 E — Mu. то | Пен wake пе P a рита Bon, Ltd, s |. $ | Spencer Hopwood, Ltd. . 13 via eee sod 
9 122 Tool » uide ата ы. ot Dobbie, McInnes & Clyde, Hamworthy Eng. Ca. „ Pollard, Fredu. "rs N Ferial pori УУМ сюн Wadkin à Gos се: 60 
5 А MD Жат 67 | Lobnits& mae ' у : tam Ov loti PUN ш 
ine Ma ру +: iu D. & Sons, (Hudd.) А Donkin; The Bryan, Co., Ж Наши а Lueg ss ee .. 70| Lodge Plugs, 140 ИЛЕ” 5 Pollock Macnab 4 Highgate 18 On Le * 85 M ri xm b 09, п 
e, а .. .. .. .. .. .... +, .. .. .. ап 4 Басһапар .. #5 Lowe, Henry, 4 Bon, Ltd. 9 * . eee .. .. г. * ee .. бе oe ee 
Haboock & Wier 14. 34 Brown, Leno: 4 Go М4. 18 | Douglas Lawson А Oo. Ltd. 80 | Harvey Engineering С. b Lake. Henry, а Bon, е | Риос таке и l Со. o Bootland, | Walker, W. 0.,& Ca, .. 82 
Baller, & Wilcox, Ltd. ойор) | Dowson & Mason Gas Plant s Hasler Foundry а ва | Lath & Коеп Electric Co., Power Gas Corporation Ld. 19 | steal Pipe Oo., Lia. |) .. 73 IA * Henry, & Ce. 
, Ы ] . o .. .. .. .. ы А . a^. * "n ““ s n ще RS 25 ке B 38 е ғ eo ee oe ee ee .. .. 
Жы 3 P Ц Баса а рат ша. .. i Drayton Regulator А Instru- ‚В. & W., Leslie Lyle Barrs 4 Co, Ltd,.. 19 Fische Gare бі Engine . Robert, aud à Жегі, Н. W., а Co., © 
srolay, Andrew, а бо. Ld. Buller Ltd M. .. 18 | шеп Со. Ltd. . .. — 69 | and Со, Ltd... ^ 1 | Macfarlane Eng. Co., Ltd. 80 Co., Ltd.. Stewarts а Lloyds Ltd. 1 | Ward. Thos w., Le l.. 1 
, = , b Ва V rum Engineering Co., Heap, Joshua, 4 Co.,Ltd. 62 | Machine Tool А Eugineering | Ransomes& Rapier, Ltd. 83 Stothert & Pitt, Ltd " 1| Werne Robt. (Pampa) E 
Bean Oars Lia,” . 10 | Уа Delingpole& Co, | Ltd. .. .. .. . 7, a | Hea Шаш Rng Co. | ымын .. _ .. #3 | Reevell& Oo., Lid... 32 | Bie a E Pitt Ltd. вв | Lt. '.. 86 
мысы: PA щ e os 11. Drummond Bros. 144... 86 | Heatly Gresham Eng. Co., п | Међа P.a W. ма." 1 Reddaway, F., &Oo., Ltd. 75 | Sturtevant’ Eng. Co, ` Wateons (Metallurgiste), 
bte i, os s; 7 | Cambridge fnstrumant Go, | Dumkeriey, & C. бо. 18 | Honan а Fronde Lia :. de | Macherier Stag Us, 90 | Rice а Co (Laed), Lid". ei | вала lta, . . 35 wi ова“ ~ | 
Bellamy, Joba, Lui 00. 80 | Gammell, Lair. On, Ltd. 74 | Rast Ferry Road Engineer. — | Hendry, James Cane 5 88 | Manchester | „%% ᷑ кемек Tangre Limited ое ag Weise Sobre. .. 35 
C Campbells à Hanter, Lid. 1 | іш тота Са Ltd... 11 | Herbert. Alfred, . „ | Marryat а Scott. Ltd. .. 1 | Rose, Downs а Thompeon 78 | Taylor a силе Lid... 1 Wells, A, G. а Oo, ^ 
i А Tanfani .. .. ould M S Sods шу. areden, В. & Son. Ltd... 81 | Rotherham å 8o 6 9 кукла 5 у 
J E Engineering SupplieeLtd. 63 Bingley, М. а Bons Ltd 16 Marshall, Bons а Oo, Ltd. 26 се, ла а 008144, 30 Thacker, h.. à Od., Ld, 3 мен Сані 1 20 
ee ee ee ee ee les eae ee oe ee oe uest, Ltd. es Maxw Fago ee .. 68 1 11 1 8 зы У y И Whea 8 Price | 
Bever, Dorling à Oo. Ltd, 1 | Овен A Taf. 00.144, 20 Expenied L. C. Led. 11 Hopkins 200,14. 12 | Mechans hans Ltd, e eoe 7 Rabery, Owen або. 1689 Thomas а Bishop, Lia. |. op | “елу, Kirk, T a 
в . . » .. D T * a, es ыш е 2% s XN 9 R | Ж .. .. se oe 
Sham Rettery А Metal Со. 88 | Clayton, Вап & Co.,Ltd... 84 | Fellows Broa., Ltd. . | | Howell & Co., 144... .. 34 | Merryweather & Sons, Ltd. 69 ыы санету a 88 rye (Balaton) ~ — те А % 
„James 4 Со. (1916), Oleveland Bridge&EngOe. 4 Ferguson Bros. (Port Glas- Hunt, Thoe., 4 * 1 | Metallic Valve Co. .. .. 69 | Beottiah Tube Со, 144. 1 а 60 bampton) Ltd -. 37 | Wiggins, F., А Boos — .. 19 
Beth, J 4 въ таа 18 | Синопа Baird, Ltd. .. 90 | gow) Ltd... .. 24 | Hurst, Nelson & Oo., Ld. 1 | Michell Bearings, Ltd. .. 8 | Beriven А Со. (Leeds) Ld. 8 | Theraton, А. G., Ltd .. В| Williams, J. H., &Co. /. 6 
mooth, Јов. А Bros., Ltd. 18 | Clifton а Waddell... . 20 FerodoLtd, |. 83 | Ingersoll Rand Co., Ltd... 39 | Mitehell Conveyor and Beagers Ltd. . .. .. 68 | Thernyeroft & Co. Lid. es | Wilson Bollermakeru. 
ов & Paul, Ltd. 20 Clyne Engineering Оо, Ld. 67 Fife Co. Ltd. .. 19 | International Combustion Transporter Со., Ltd... 1 | Sellers, Wm. 4 Со. .. 10 | Trewent, F.J. & Proctor L4.1 Ltd. 19 
Бото 2 On; Ltd. .. .. 16 | Cochrane а Co., Ltd... . ‚ & Bons, . еә во .. 67 | Motherwell Bridge and Bimon-Carves, Ltd.. . 74 | Trier Bros., Ltd. .. .. 71 Wonham Inc, .. .. .. 33 
waite & Oo. Lid... 78 | Cohen, Geo., Bom d Co. 4 ws: .. .. 40, 41 & 43 | Johnson, Rd., Clapham 4 Engineering Co., Ltd... 8 | Simon, Henry, Ltd... .. 68 | Trist. Ronald А Oo. Worthington-Simpeon, 
Brecknsll Munro & Rogers 90 | Coles, Henry J., Ltd. . 26 | Poster Brothers, Ltd 5: | | Morris, Ltd. . . .. 13 | Muir. Wm., А Со, Ltd... 86 | Simon, Richard А боп „ : 10 т 
Brightside Foanéry&Eng, Coltman, Walter W., 4 Oo. Foster, Joseph, 71 | Johnson, W. F., & Co. .. 8 | Mumford, A.G., Ltd... 1| Led... 6 Triumph Stoker, Ltd. .. 85 | Wynn, Timmins a GG. 
А па сй» пее Ltd... . .. .. .. 60 | Priedenthals Ltd . . 69 | Jones & Machine Musgrave & Со, Ltd. 15 Simons, Wm., & Со., Tullia, John, 4 Son, Ltd. . иа 85 
Brit. Electric Transformer Consolidated Pneu. Tool Go. 61 Gardner, L, & Bon, Ltd. 56 KR Ca ба" 8 Newalls Insulation Oo. La. 49 | Тад... .. „. .. “ТЇ тла... .: .. .. .. 66 | Yarrow Oo, ма.” 1 
ЖА wev ue caa. "gg veyor eva bs era ectric Co., у. Jaa, 5 А ile-Bement-Pond Оо... 88 | Smedley B „Ltd. 24.24 rpace 5 Кеһіге Соррес 
Brit. Hele-Shaw Patent Coventry Chain Co., Ltd. 75 Ltd. ......... 62 | Keith, J., а Blackman, Co. North Eastern Marine Smith E. то. a Co (Metals), : тун RE В ue .. 84 "M бее 5 
Clutch Co., Ltd. .. .. 14 | Crankless Engines Ltd. 29 | Gibbins, Richard С. à Co. 87 tess ee 411 Engineering Со. Ltd... e 194... .. .. .. .. 80 | Turton, Thos., 4 Bons, Ltd. М Young А Bon. Ltd. .. .. 74 
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CLASSIFIED DIRECTORY OF CURRENT 
А NEW EDITION, in compact book form, is NOW READY: 
Advertisers, also Trade Names of Articiee Advertised. 
Е aa ad ip Soares chica 


CONTROL AND DIRECT YOUR AIR SUPPLY WITH 
THE THERMOTANK PUNKAH LOUVRE SYSTEM. 


А 


MOST important 
апа direct the air 
Patent Inductor Sys 


supply. 
tem fully 


effective current of fresh or 
strength. These new systems, 


FANS of every description. 


Schemes submitted on application for all classes of Ventilation, Heating and Cooling on up-to-date lines. 


THERMOTANK LIMITED, 


HELEN STREET, GOVAN, GLASGOW, S.W.1. 


point in ideal ventilation is to be able to control 
The new Patent Punkah Louvre System and 
enable this to be carried out, giving an 
heated air wherever desired, at the required 
as fitted in all the latest liners, greatly 
economise in initial and running costs as well as giving very high efficiency. 
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« vorks 


The Electrolux 


ADVERTISEMENTS, 


It contains the Telegraphic Addresses, Cedes and Telephone Numbers of our 
and Glossaries for the use ef Foreign Buyers in French, Italian, Spanish, and German, 
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hire” Copper Tubes for Domestic 
Refrigerating Plant 


The **Electrolux'' Refrigerating Appliances 
are too well-known in the trade to need 
comment. It is interesting to note, however, 
that all the “ Electrolux ’’ Models are fitted 
with “ Yorkshire °’ Copper Tubes. 


О RK SH ІК 


n 


я : = е 55 N GH, 72 { 7 , 
Baby Model Refri- |) Nothing биг Tubas | 
; % 2 25 4 » жк” . A А А PE LE; at 
: Я e та (о/о) Р Е R WORK 
LEEDS, ENGLAND. 
Telephones : 20031, Telegrams: “Tubes, Leeds." 4484 
LONDON OFFICE: 53, New Broad Street, E.C.2. z 
Contract to the Admiralty and all Government Departments. 
ут” 3 Т2 = — — e- eee. к 
— 7777 Ml dn. 8 Ай. iu. iiit dii. diim. Чи. Аи — М : ER 
» » » E pe „A — 4 ; 22 — — и — ы” p e ~ 
г xd 7 - — , а , ~ И 4257, M \ / 2% ух” 
,, V & A $ % 7 7 ЖЖ д 4 
344 2, ; 
2t 2 2 2 % 7, 
2 Ж 7 2. жу; wa A 52 
Ж 4 РА FA А > e , - 2 Я % 2 TZ 2 Ж 5 22 “”“ 2 А 7. ` ж PP 
- 5 май 4, 4 2 1 7" Ж жж . 6 
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Telegrams: BULL BRIOGE WOR Telephone : 
Ae Accrington, 81 Мо, 2779. 


Accrington.” 


CONTRACTORS TO H.M. GOVERNMENT. 


SPIRAL CONVEYORS, BUCKET ELEVATORS, Etc. 


UPWARDS em 
Telegraphic Address: BRAKE, MANCHESTER. 200,000 Telephone: CENTRAL No. 613. 


GRESHAM’S PATENT 


INJECTORS 


OF ALL CLASSES NOW IN USE 
GRESHAM & CRAVEN, LTD., 


HEAD OFFICE AND WORKS: | 4353 
3 жане R MANCHESTER. 
LONDON OFFICE = = - = æ а 40, WOOD STREET, WESTMINSTER, S.W. I. 


GLASGOW OFFICE: Wu. LESTER & SONS, 11, WEST REGENT STREET. NEWCASTLE-ON-TYNE OFFICE: FRED CRIPWELL, 18, BIGG MARKET. 
BELFAST OFFICE: R. PATTERSON & SONS, 13 & 15, BRIDGE STREET. 


OVERSEAS AGENTS: 
FRAN BELGIUM, SPAIN AND PORTUGAL: Walter Strapp, 15, Rue de Madrid, Paris. HOLLAND: Th. Н. M. De Grtjs, 811, Uis oes аа The piae ITALY : Giovanni ск 
Piazza Sicilia, 1, Milan. али? Adams 4 Co., 521-523, Collins St., Melbourne. INDIA: Heatly & Gresham, Ltd., 204, H Hornby Rd om ay» 0 о adway, Madras ; 6, мысы 7 
сысы” 9, Egerton R , Lahore. SOUTH AMERICA: Evans, Thornton & Co., 465, Calle Defensa, Buenos Ayres. POLA ND, ROUMANIA, AND 13 NEW STATES: British Engi 


Traders Syudioate, Lia, Australia House, Strand, London, W.C.2. SOUTH AFRICA: Jenkins & Co., 12-14, Greenmarket Square, Cape "Town; 352, Smith Street, Durban ; Ginsberg 
Chambers, Johannesburg. 


THEY STAND THE STRAIN 


Both economy and efficiency follow the use of tools designed for 
specific classes of service. Williams’ Clamps provide for the needs 
of individual jobs or any combination of jobs. 

Vulcan for heavy service— I sizes. 

„Agrippa for general service—/ sizes. 

Неа Service for utility—7 sizes. 

All are drop-forged from tough steel and heat-treated for extra 
stiffness and strength. 


LIOMT -SERVI 


J. H. WILLIAMS « СО. 
% The Drop-Forging People 
BUFFALO, N.Y., U.S.A. 


Export Office : London Representative : 
122, Greenwich St., Benj. Whittaker, Ltd., 
New York, U.S.A. Aldwych House, Aldwych, 
London, W.C.2. 


Joint Stocking Distributors for Great Britain : 
BUCK & HICKMAN, LTD., 2-6, Whitechapel Road, London, E.1. 


WILLIAM 


5 


“ Williams Clamps are 
more than great 

Maximum Strength with 
minimum Weight ” 


CONVEYOR ELEVATOR (: 


— — eee — ———. 


і 
: 
! 
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Telegraphic Address :- 
“SIMONS RENFREW." 
->S ОПЕРЕ. 
“SIMONISM, LONDON.” | 
ToS 4 


Магіпе Dredge Plant 


OF ALL DESCRIPTIONS AND UP. 
TO THE HIGHEST CAPACITY. | 


22: © | | 
Constructors of | 
HOPPER AND BARGE- | 
LOADING BUCKET DREDGERS. 
BARGE-LOADING | 

RECLAMATION & 

* SIMONS " 

CUTTER SUCTION DREDGERS 


Proprietors of 
ALFRED WATKINS’ BRITISH 
РАТВИТ for ROTARY SPUDS 


— — — SE l CEES COGNO 


ENGINEERING. 


SIMONS“ 


PATENT 
СОТТЕК 
НОРРЕК 


Codes :— 
A B C (Bth Edition). 
| SCOTT'S (10th Edition). 
BENTLEY'S, | 


TRAILING SUCTION HOPPER 
Со DREDGERS, 


GOLD AND TIN RECOVERY 


DREDGERS. 


HOPPER BARGES, 


FERRY STEAMERS. 
REPLACE PARTS for EXISTING 
~ DREDGERS. 
INVENTORS AND FIRST 
' CONSTRUCTORS OF 
“HOPPER” DREDGERS AND 
ELEVATING DECK 
^ FERRY STEAMERS. 
BUILDERS OF DIPPER AND 


DRAG LINE DREDGRRS OF 
| LATEST TYPE. 


. RENFREW 


near GLASGOW. 


WI. SIMONS 


and CO., LTD. 


REDGER 


9188 


THE ILLUSTRATION 
SHOWS THE No. 7 
VICTORIA MIXER. 

7 C. FT. MIXED BATCH. 

LISTER 
PETROL ENGINE, 
POWER OPERATED 

SIDELOADER, 

AUTOMATIC WATER 
MEASURING TANK, 

ROAD WHEEL TRUCK 
WITH SWIVELLING 


London Orrice: 83, VicrORIA St. aw 


VICTORIA CONCRETE MIXERS 


VICTORIA CONCRETE 
MIXERS ARE MADE 
IN STANDARD SIZES 

FROM 3 CUBIC FEET 
TO 2 CUBIC YARDS 

MIXED BATCH 

CAPACITY, AND HAVE 

BEEN SUPPLIED FOR 

USE ON THE FAMOUS 


SENNAR DAM: 
NAG HAMMADI DAM ; 
LLOYD’S BARRAGE 


(Еэтавционао юго) 
MPXER DEPT 


ега тхе 
Hatch сарес д 


batch capacity 


QUARRY 


e pil за rotary 
. 
conveyors | 


etc 


TARMACADAM 


S 
FORECARRIAGE. PROJECT, 225 э” 
SUKKUR, INDIA; 
CALCUTTA PORT ‘PLANTS. 
IMMEDIATE DOCKS EXTENSIONS, 4 
DELIVERY ETC ETC With К тома 
ЕХ 5ТОСК. s 1 те 


ВАТН. 


STOTHERT 8 PITT, LTD., 


MIXER DEPARTMENT, 


Ф 24 ЈА | ) e 
PAVING 
PLANTS 
with boom 
dist mboters 


а ЕМСІМЕЕКІМС. | [JUNE 20, 1928. 
| | | — № White 6 Sons, Widnes, 


tthe МШЕ РАДУ ston || 


| m ebe, LE.. | | AERIAL ROPEWAYS 
THE WELLS’ SYSTEM | || раскине || | POINTS: CROSSINGS. 


OF SPRAY PAINTING. "à pu Ez — \ ӘСЕ ишин & 0; 
| 
| 


Model Pistol 
| ! | ows Boards ге & Set Squares, A LOCOMOTIVES %, services, 
Type No. 3 | КЕ yv Т and services. 
deals | l IN; CA 1 Toiegrams fal. —-4708 Darlington ; 00 — 
Codes— A Bngineering Standards, 


Telegraph. 
See our Шизнаш в Ади. Oct. 1. 1190 


efficiently 
with P SS BY 
Oil & Lead | ‚се А Це 
Paints, „Хо Samed. = МЕ ә, SPECIALITIES 
Е ћ Трач —— ————— = — — Ste AOvVERYISEMERT Чех” Ware 
Varnis es, р E | P » 995 ил OCW TE ab: OS СЯ А ЕНЕ зама алы ME Me ques Дора ^ ROSBY VALVE Е ENCINEERING Ce At 
Enamels, = ; — . — = E = — 44-42, Fo фу STREET, LONDON № 


Cellulose, etc. 


The Up-to-date instrument for 
every class of Spray Painting. 
British Manufacture. 
PORTABLE & STATIONARY PLANT. 


Machine Cut Gear Wheels 
THE REID GEAR 60. 


LINWOOD, near PAISLEY. 


A ROD PACKING 
THAT WITHSTANDS 
CAUSTIC SODA 
and 
SIMILAR CHEMICALS. 


WELLS’ 
LIME and 
COLOUR 
SPRAYING 
MACHINES 


^ (Wallwork and 
$ Wells’ Patents). 


All Machines 
МУН fitted with our 
high-grade 
nozzles. 


———— 
The Motherwell Bridge, & t Engineering Co., Ltd. | 


вещ, ps roi picis "Doek Gates, 
с Pressed Flooring, etc. | 


mim MOTHERWELL, N.B, "ага 


London né 82, Victoria St., oe 9.W.1. 
Grams: "Mobrieolim, Sowest, Londen.” 4168 Victoria, 
Sec illustrated advt. last and next Sak 4456 


15 made to resist the pm element of 
Caustic Soda and similar chemicals. 


Its lubricant can be relied upon to not only 
counteract the chemical destruction, but to also 
keep the pump so perfectly lubricated as to 
practically do away with rod friction. 

We can convince you of tke economy of using Style C 


packing if you will let us se end you а free working anne 
without any obligation on your part. Stale size require 


CAUSTIC SODA | 


w. Е. JOHNSON & CO., Agents, 
14/16, Farringdon Road. London, E.C.4. 
GREENE, TWEED & CO., Sole Manufacturers. 


WASTE OIL FILTERS 
with Patent Sight-Feed Syphons 


YOUR 
DIRTIED 
OIL MICHELL ‘BEARINGS, Lb. 
н BNOINBERS and 
пано Michell Thrust & learn Herbe 
Discarded, Registered Office and Werks: И! 
FILTERED South Benwell, Тум. 
Gee large Advertisement, page 79, Nov. 1. 


USE OVER ` | 
ANDOVER ҰН 
Made in 


various 
sizes. 


A. C. Wells & Co., Ltd., 


Carnarvon Street, 5 Manchester. 


» London Office 
75, Victoria St., Westminster, S. W. I. 


BOLTS, NUTS, 
SCREWS, STUDS 


REPETITION WORK OF ALL DESORIPTIONS 


en ALFRED BEEBEE, 
„ай. WEDNESBURY = 


SHEET METAL WORKING MACHINERY 
янь TINSMITHS’ TOOLS, erc. 


Send for Illustrated Price Lists, 


в. S. THACKER & co., ша, 


107, Newington Causeway, 


"HOP 5419. LONDON, $.Е.1. 
AMSLER 
TESTING MACHINES 


Send for catalogues to British Agents 


Т. C. HOWDEN & CO0., љ 


5 & 7, Fleet Street. Birmingham. 


= SEND FOR PROOF 
174 THAT THIS 18 THE 
SMOKE-CURE FUR. 
NAGE AND GIVES 
a Wari FUEL ECONOMY. 
rea al п: MELDRUMS 
OD" TIMPERLEY, Manehr. 


— —— 
LOOSE ARMS PREVENTED 


by installing the ‘ 


‘Duxbury ' ” and “ Stanley’ 
Patent Wrought Steel 
Patent No. 290008. 


“ Supported ” zd 
Pulleys. 


Sole 
distributors 
of 
Hamilton 
Patent Split 
Pulleys, 
3 inches 
to 
10 inches 
diameter. 


Makers :— 4211 
HENRY LOWE & SONS, Ltd., 


Power Transmission Specialists, 
ROYTON, OLDHAM. Tel.: 1585-6 Oldham, 


НОТНЕВНАМ 5 


FOR 


HIGH CLASS 


OILERS, ; 


«ы 


GREASERS апа SIGHT 
FEED LUBRICATORS 
IN ALL SIZES 
Suitable for the Engineering Trade. 


| Send for our 100-page Art Catalogue 
4700 


ROTHERHAM & SONS LTD 


COVENTRY. 


mn € 2 


ENGINEERING. 


HARVEY 


LngineeringCo., 


LATE LTD 


McONIE, HARVEY г CO., LT. 
Scotland Street Engine Works, 


Head (Ше: 224, West Street, 
GLASGOW. 


"ТО О ОО О О 


ШИ Зе A T 
да ESTABLISHED OVER 70 YEARS 
0 emm — 
о Е MAKERS ОҒ ALL KINDS OF 
b | A 
(1777772 9ЖШІШІІІ Г SUGAR 


MACHINERY 


HEAVY 
CANE CRUSHING PLANTS. 


HARVEY'S 


Multiple-Rifet . 
Evaporator 


Now in use in all Sugar Growing Countries. 
AND EVERY REQUISITE FOR 


Sugar Plantations. 


Model GE 


Whit. gas thread. 


Screwed 1 in, 


Price 35/- each. 


COMPLETE CANE 
AND BEET SUGAR 
FACTORIES AND 


On a motor car, non-stop runs 


only last a few hours. REFINERIES 

On a gas engine they may SUPPLIED. 

last a few months. Е — 
TN HIGH-CLASS 


ENGINES 


OF THB HEAVIEST TYPES, 


MULTITUBULAR, CORNISH 
AND 


LANCASHIRE BOILERS. 
TANKS & WROUGHT IRON 
WORK 


OF EVERY DESOBIPTION.: - 


^ GAS ENGINE PLUG 


in your engine you can rest 


assured that service will not 
be interrupted through р:ид 


4665 
trouble, 


Telegraphic Address: Maconie, Glasgow. 


Cable Codes used: ABC, Al, Liebers, Western 


ЗВАО Union, Engineering and New Business. 


LODGE PLUGS LTD. — | 
4440 


ENGINEERING. 


- == Е 


LOCOMOTIVE DRIFTING 
VALVE 


A safe, quick-opening, hand-operated locomotive 
valve to admit steam to the cylinder when throttle 
is closed while drifting. It may be installed 
inside or outside of the cab, and cannot be jarred 
open. И the valve is momentarily raised by 
excess compression in éylinder when drifting, it 
closes when the pressure is relieved. 

The valve can be ground or replaced without 
removal from pipes. ЈЕ is manufactured in 1", 
ір, 1j" and 27 sizes. | 


WM. SELLERS & CO. (INCORPORATED) 
Injector Dept. Philadelphia, U.S.A. 


the rods last 
N uu 


4% g. E. A. RINGS" до not act as а 
continuous brake, They only work 
on the power stroke, and rest with- 
out work on the return stroke. 


That's why they SAVE YOUR MONEY. 
LET US SEND YOU OUR LISTS: 


_ RONALD 
a TRIST & 


56, VICTORIA STREET, 
WESTMINSTER, LONDON, S.W.1. 


7 
" RESVYALAR, LONDON.” 


4250 


K 
Ж" MM а 
КОСИ, 4 "uade у Г "a Cu и х 


Up (915 Tons / 


W Contractors to:—Admiralty, War Office and the Principal 
EP PIT Railway, Shipping and Municipal Authorities. 


When you want castings made right and quickly, 
write or phone: 


BEAN CARS LTD. 


TIPTON, Nr. BIRMINGHAM. "Phone: 253 Tipton. 


2 — - 


B 
л Ф: «А. В Д 


18 in. and 10 in. MERCHANT MILLS 


“DAVY” MODERN ROLLING MILLS 


for cogging; plates, sections 1 
, rails, bars, sheets, tyres, wheels, etc. 
FORGING PRESSES ; STEELWORKS MACHINERY : STEAM BOILERS 


JUNE 20, 1928.) 
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AUTOTEED 


RATCH 


Patent Ratchet Вгасе 


with an Automatic Self-. 


Feed to Drill. The actual 

cutting-pressure is taken by 
the visible spring and over- 
7588 77 negatived by a 
riction clutch. 


There is provision for 
regulation of spring pressure 
to suit different sizes of 
drills and various materials, 
but in actual use the cut 
of the drill adjusts itself 
automatically. 


Special 
Advantages. 


Greater Production. 

Cleaner Holes. 

Constant Pressure. 

Self-sustaining, any 
position. 

Less Drill Breakage. 

Less Fatigue. 

All wearing parts of steel 


hardened where 
necessary. 
Ball-bearing 
spindle. 
Differential Ratchet 
Wheels. 
2 in. Feed without 
adjustment. 


thrust to 


Points 


. 


S XH 
И Y 
Let cs E лі 7, 1 


BE 
TT 


WSs 
Ж, 


No Stuffing~boxes, по Packing, no wear and tear on the 


юра мъ, мъ пи ш 
| Patent МО. 272385, | | Patent МО. 272385, | ' BR 
В Bb OUR Ња ћи АСЕ 


ЕКЕ is ап entirely new 


А revolution in Ratchet Brace 
design. Entirely of steel— will 
stand up to the heaviest work. 


Made in Three Sizes : 
— ERR 


PATENT 
SIDE. 

WAGON 
TIPPER 


„ to §°—12° handle, length 
њу head from centre to socket, 10" 


£2:5:0 


No. 2. 1" to ;"—14" handle, length 
of head from centreto socket, 104" 


£2:15:0 


No. 3. 3” to 14° —18° handle, length 
of head from centre to socket, 11° 


83:5:0 


Š Made like Е p Tool. 
ecial Note.— от M | 
7 days Free Tric. 


jPENCER(MELKSHAM)LO 2-7 


acturersa : 
FREDE -POLLARD & CO., 


8 ей | | Electrically operated and controlled, 
Corona Works, Leicester, dici and arranged with the receiving hopper 
London: 22, Martin's Lane, SPENCER above ground. 

Cannon Street, E.C. (MELKSHAM) 

Londen, Midland: and the ; 
Mr nel tuus Curb 2 F ae m The illustration shows a Tipper of this 
Machines. MELE TAN, type, constructed by us for the London, 
Also Sole Agents ге Gt. Briten for ENGLAND. Midland and Scottish Railway, together 


the Standard Том! Сотралу s Productions. 


with the Coaling Plant for steamers 
| at Heysham, of which it forms part. 


S8 = С?” ввамо 


Шен SPEED TwisT DRILLS. 


WE ARE EXHIBITING 


showing the many advantages of the 
а а 
Rheinhutte-Acid Pumps 
„F — ——ñ?:łͤ̃᷑ñüͤü —VGüp—̃———— 


hich there are по atuffing- boxes. 
. in Great Britain and abroad. 


GUARANTEED 18% 


TUNGSTEN. MACHINE TOOL 


& ENGINEERING 
EXHIBITION 

e PLEASE APPLY FOR 

$ LIST AND TERMS. 


Wali: 


pore 


ALSO MAKERS OF :— 
MILLING CUTTERS, 


shafts. 


No need of lubricating internal parts. 


No Acid Losses when working or when at a standstill. 
No injury to the material by the fluid dealt with. 

No removal of piping when overhauling the pumps. 

No wear in bearings; roller bearings. 


The Rheinhutte Acid Pumps are eminently suitable for 


in Silicon-cast iron, har 
Маз ай АКА! Aluminium, special Cast-iron, or with hard Rubber 


Lining. 


More than 700 pumps giving full satisfaction. 


WEISE SÓHNE, 


REAMERS, 
END MILLS AND 
OTHER SMALL TOOLS. 


dealing with 
Lead, Bronze, onel 


MACHINE TOOL MAKERS. 4679 


SMITH & COVENTRY (1927) LTD. 


GRESLEY AND PARK WORKS, 
TIMPERLEY, Nr. MANCHESTER. 


HALLE/S. 
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CONTRACTORS TO— 
BRITISH ADMIRALTY, WAR 
DEPT. and FOREIGN апа 
COLONIAL GOVERNMENT S. 


Manufaoturors of— 

MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes. 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of 
Home and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all 
requirements. 

SPECIAL STEEL of all kinds for constructive purposes. 


STEEL COMPANYo SCOTLAND 


57, RENFIELD STREET, 
GLASGOW. 


LIMITED. 


TELEGRAPH 8314 


ADDRESS 
“STEEL” GLASGOW 
e 


F. WIGGINS & SONS. 


Telephone : Royal 8029. 


FOR INSULATION, «ci T- 


Largest Stock in the топа. 
102, 103 & 104, Minories, LONDON. 


5 
о 


x) Ф.Ф, 
556 


50 
KS 


| The advantages of Technical оф сату“ 
: • . 1 ХА 
Experience ensure the right 55 
design. Careful control and Nes 
supervision of material and 
accuracy in detail go to make 
Johnson's Wirework so 55 ЖС 
distinguishable. SON 
Experienced Engineers апа 
Draughtsmen lay out designs for 


each problem in Wirework 
Skilled Craftsmen execute them. 


Write for particulars. 
MACHINE GUARDS. 


ENGINEERS ІМ WIREWORK. 


LIVERPOOL : 
6, Stanley 
Street, 


«1 


> 8 NEWTON HEATH, MANCHESTER J 
<7 


~ BIRMINGHAM: 17. Easy Row. 
MIDDLESBROUGH: Zetland Place. <7 
Қ» GLASGOW: 128, Hope Street. 7 


BOILER SCALE 


Пи 
The safest and surest method of removing scale from 


04.9884 


boilers is by means of FOLIAC BOILER GRAPHITE. 


There is NO CHEMICAL ACTION ; the tiny flakes break 
up existing scale and tend to prevent further formation. 


Corrosion is prevented, and froth or bubbles DO NOT go 
over with the steam. It isindependent of water hardness 
and its action is MECHANICAL. Write for booklet B.6. 


З BOILER GRAPHITE 


( is INERT 


n б 
7% 


GRAPHITE. PRODUCTS LTD., 
218-220, Queen's Road, 
BATTERSEA, LONDON, S.W.8. 8722 


Aird and Gas 
Compressors 


for a 


Purposes and Wutputs. 


SILENT RUNNING, — HIGH EFFICIENCY. — IN MAINTENANCE. 


AUTOMATIC 
CONTROL 
at 


ALL LOADS. 


* The above illustration shows a Motor driven 
Air Compressor similar to large numbers alreadg 
supplied all over the world." 


Suitable for drive by: | 
· BELT, MOTOR, STEAM, GAS ог OIL ENGINE. 


Write for Catalogue and Reprint No. С.904. 


Brow ETT: LINDLEY &Co. 2 
Patricroft A2 


MANCHESTER 


D 
d 
i 


| 


y H n 
^ Cr MI 


ШЕТІ 


B ЧИТ a М 


NN 
QUAM. ; 

N NN теі 
ЧУ a ~ 
А | | | 

4 _ w Км à it , 


УАП Шо 
NEN Dn 


D M. di 


“Mileage without Maintenance." 


8 wy. a 


“THE Davis Steel Wheel is a 

one piece wheel with a 
tough, wear-resisting mangan- 
ese steel tread integral with a 
soft safe centre. 


The Davis Steel Wheel is fluid 
compressed by centrifugal 
casting and scientifically heat 
treated. A lighter, yet stronger 
"One-Wear" wheel, which 


entirely eliminates tyre turning. 


ENGINEERING. 


~ a 
ты [4 
M 


Send for illustrated list. 


Sole Makers : 


costs. 


— 


JOHN BROWN 
COMPANY LIMITED. 


Atlas Works 


1.Р.5.—1. 


REVOLVING ог 
STATIONARY PANS. 
PERFORATED or 

SOLID BOTTOMS. 
Over or Underdriven 


E 
Edge Runner Grinding 
^ "руне 


2! | combined with 
Steam, ОП 


Write for a complimentary 
copy of the Davis Steel 
Wheel Booklet,“ which 
explains how the Davis Wheel 
gives maximum mileage 
with minimum maintenance 


Od 2814 


| T td., PER 
Smedley Brothers L 2 


Mills 


4038 


О: — ~ ~ САНЫНЫ [фу vaN Ғғ 


SPECIFY A "SPENCER - HOPWOOD." 


Low Working Cost. 


It isn’t what you pay for a boiler that 
matters, but what it costs for fuel, labour 
and repairs. 


For this reason decide upon a “ Spencer- 
Hopwood ” Boiler. No vertical boiler of its 
size has such a high evaporative capacity, 
or burns so little fuel. For any given duty 
you can use a smaller Spencer-Hopwood 
(which redüces your initial outlay) and 
obtain the зате output as from other boilers 
of larger size, because the Spencer-Hopwood 
is the fastest steaming vertical boiler made. 


Noother boiler, too, costs so little for repairs. 
Ask us to quote you for a suitable 


SPENCER- 
HOPWOOD 


PATENT WATER-TUBE 
VERTICAL 


BOILER | 


c p Ын 
SPENCER-HOPWOOD, LTD., HITCHIN, HERTS. 


“BOOTHS” CRANES 


FOR RELIABILITY. 


STEAM OR ELECTRIC OF EVERY DESCRIPTION. 


CRANES 


FOR DOCKS, HARBOURS, WHARFS, WAREHOUSES, 
SHIPYARDS, STEEL WORKS, ENGINEERING WORKS, 
CONTRACTORS, Etc. 


ALSO 
STEEL WORKS CHARGERS, MANIPULATORS, 
CAPSTANS, WINCHES & TRAVERSERS, ETC. 


MAKERS OF THE 


«КУ» ELECTRIC Loco. 


WE SPECIALISE IN 
COMMERCIAL ELECTRIC TRUCKS, LOCOMOTIVES, 
TRACTORS, Etc. 


JOSEPH BOOTH & BROS., Ltd., 


Union Crane Works, 
RODLEY : : LEEDS. 


Telephone: Stanningley 71168 4300 


.. 7 
Съ, “еш, 
ane, Ron з, 
еу, 2; 
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BCE MWA 


* For Openwork Flooring, 
ET Gangways, Platforms, 


EXPAM 


( REG.) 


EXPANDED METAL | etc. 


ve 


the motor қ 


8 out 


Overloade 


FU 
Ss 
S 
—— 


Metropolitan Electric Supply Co., Ltd., Generating Station, Willesden. 
" ЕХРАМЕТ " OPENWORK GANGWAYS. 


“ Expamet ” Expanded Steel is particularly serviceable for openwork flooring, 
Дыл. 9 like, and is cheaper than chequer plates; it affords a grip 
to the feet, allows of e иа mu ча гий "= Денс Seng Дже 3 гл 

ight; it has been adopt ipbuilders, ei as Works, 
ix | Stationary Engine Makers and others. 


WRITE FOR ILLUSTRATED LITERATURE. 


- 
~... 
- 


LC TT SU 
N ООО S N оке оуу VAT ve^ N ким 
У КАРИ WSs зъб DWE S 


THE EXPANDED METAL CO, LTD, ~ THE BRITISH HELE-SHA 


Patentees and Manufacturers of Expanded Metal, 


D 
Works : ы ша 5 years. 6013 MOLD H. E ENOL AN + 


5 гуа о Vs ВА ОУ ONNA 
SSH SAM XQ, зы ~ 
| BRO OM ү VADE 
4 ! 


| REGD. 


MOULDED PRESSINGS 


ALL KINDS OF MOULDED INSULATION WORK LARGE 
OR SMALL PARTS FOR WIRELESS, ELECTRICAL, 
MECHANICAL ENGINEERING AND MOTOR’ TRADES. 


Renowned throughout the 
world for high efficiency and 
absolute reliability, 
Broomwade Аш Com- 
pressors are designed and 
built to give TROUBLE- 
FREE SERVICE. 


There is а“ Broomwade”’ 
Compressor to exactly suit 


every duty — fixed or portable — any type of 
drive. 


years’ specialised experience is at your service. 


„% Broomwade ''—British made. 


“ Broomwade'' 
Air Compres- 
sors are made 
in fixed and 
portable types 
(о suit аі! 


duties. 


— Ты is 
E MEA — a 


| | 
| Information and advice readily given — оуст 25 | 


Submit your designs and we 
will quote you for any quantity. — 


THE ELLMAR MOULDINGS C0. 


Thimble Mil Lane, Birmingham" vet, GLASGOW" 
Sole Agent for Scotland Mr. D. LANDALE FRE. 45, НӨре Street, 


London Representative: DON, Е.С.4. 
Н. C. AMOS, M. I. Mech. E, 22, Martin Lane, Cannon Street, LON ái 


& WADE LTD. HIGH WYCOMBE. 


JUNE 20, 1928. 


Telephone : 
EAST 1221-2-3 4. 


| 


USGRAV 


ENGINEERS + BELFAST 
LONDON: CARDIFF-MANCHESTER 


( Registered Trade Mark) 


SIR ALAN COBHAM and 
FLIGHT ROUND AFRICA. 


Сору of telegram as received by из: 


The completion of the Sir Charles Wakefield 
twenty-three thousand mile fli.ht round 
Africa on the Short Rolls Royce All-metal 
Flying Boat is a further proof of the 
wonderful possibilities of your Duralumin 
for despite the six months exposure and 
twenty-three thousand miles covered 
Duralumin of the Short Rolls Royce Flying 
Boat is in perfect condition and craft is 
airworthy for another similar flight. 


ALAN COBHAM. 


All enquiries 10: 


JAMES BOOTH 
& СО, (1915) LTD 


Argyle Street, Necheils, 
BIRMINGHAM. 


Te/egrams : "BOOTH, BIRMINGHAM: 
Са ез: 
LIEBER'S SLETTER CODE. BENTLEY'S CODE. АВС. $T EDITION. 


ENGINEERING. 


AE [1 er 
Mechanical Draft 
ТТЫ = 


Mechanical Draft means cheaper steam. The 
Musgrave system, by improving combustion, 


gives a substantial 


Increase іп evaporation 


with a saving both in quantity and cost of 


fucl. 


System costs less to instal. 


C 4/14, or 


view and advice. 


Telephones; 


More efficient than chimneys the Musgrave 


It 


abolishes the smoke nuisance and 
will enable you to use low grade fuel. 


Write for Catalogue 
'Phone 
our nearest Branch 
for personal inter- 


BELFAST 4161-2-3. 
LONDON, Holborn 
886. 


"m MANCHESTER 


City 1838. 
CARDIFF 2236. 


7001 


& CY 
LTD 


| 5 
W. Е. DENNIS & СО., 70, Queen Victoria Street, London, E.C.4. 


Ecl a | oW 


COMPANY LTD., Saarbrucken (Territory of 
" X \ ----- < =~ m ET <. | 


Sarre). 


Aerial 
Ropeways 
and 
Conveying 
Plants 


Корг and Chain- 
driven Haulage 
Installations 

Railway Shunting 
Plants Loading 

and Storage Plants 
Mine Equipments 
for Increasing 
Output. 


ole Representatives in Great Britain: 4225 


4% 
4%. 


— 


AERIAL ROP EWAYS тее 


MONOCABLE - BICABLE — TRICABLE — FOR THE 
TRANSPORT OF MATERIAL AND PASSENGERS, 
CABLEWAYS, CRANES, FUNICULAR RAILWAYS, 
TELPHERAGE PLANTS, TELPHERS—ELEVATORS. 


2500 MILES OF PLANTS BUILT UP TO DATE. 
ONE OF THE LARGEST WORKS ON THE CONTINENT. 


3837 


16 ENGINEERING. 


* SOUTHERN с 


STORE STREET SAWMILLS, 
MANCHESTER. 


CR 


— 


УР & PACKING CASES. 
PATTERN-PINE 


'Phones : 
CENTRAL 
6691-2-5-4. 


PACKING-BOARDS 


In offering our large stocks of packing 
case boards and fine quality pine for 
pattern boards, we do so with the confi- 
dence of experience. We understand the 
needs of every engineer and give him the 
quality and service he requires. 


For quality—service—and the “ Knowing Ноу,” 


SAY SOUTHERN 


PACKING CASES 


Specialising in the Requirements of Engineers. 


BOVING & CO., LTD. 


Manufacturers of 


WATER TURBINES, GOVERNORS, PIPELINES, 
VALVES, etc., and 
PULP and PAPER MAKING MACHINERY. 


пе of three 9000 B. H. P. Units 4 upplied to «ће North Wales Power Company Limited. 


Head О се: 56, Kingsway, London, W. C. 2. 
elephone: Holborn 0411-2-3 (3 lin 


[eleg JENORTEN, Рноме, Lc 


4621 


ІШЕ 
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ТІ 
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HOW IT WORKS, 
Dirty oil is ured into 
Container B. when oil 
risesabove upper filter- 
ing chamber C filtrat- 
ion starts, Oil pee 
tng upwards vb 
perforated plate 


through upper perfor- 
ated plate іп lower 
filtering chamber Cl, 
cotton waste El, and 
finally dripping into 
filtered oil container, 
can be drawn off fully 
aa d, ready for use, 


sico Crane Chains, Slings, 


[JUNE 29, 1928. 


= WHYthrow awau 
Ес DIRTY OIL when 90? 


P. 


| —> 


сап be rendered fit 
for use Абан, Бу 
installi 


VALOR OIL "FILTER? 


* The Filter that works itself." 


AVE YOU considered how quickly the 
H so-called waste or dirty oil collects in 

a busy factory like yours, and how 
much money it represents? 


Has your storekeeper ever asked you how to 


Why continue to throw away or burn 
MONEY when you can—at a small initial 
outlay—install an up-to-date, simple and 
efficient method of salving 90% of the o! 
or money that is otherwise lost. 


Write to-day for fully descriptive 9490 
free leaflet 6) У 18. 


ЕЕ get rid of it and more often than not ended 
А by using it to help burn off the rubbish? 


Valor Works, Bromford, Erdington, 
LONDON: 120, Victoria St., 8.14.1. 


BUY BRITISH GOODS. 


VALOR rums 


гы THE VALOR СО. LTD, 


FORGED STEEL 
RINGS & BLANKS. 


86. 


im Netherton Iron. 
N.HINGLEY & SONS L 
Netherton Iron Works, DUD 


b 
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compound costs 
Ein а farthing per 
oint. 


Smooth-On No. 3 
ensures tight joints 

or an extra 
farthing. 
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Applied air makes 
dividend; / 


Air harnessed and put to work 
т a scientific manner pays big 
dividends. Economies can be 
effected, output speeded up, 
and many other benefits result 
through the correct application 
of air. 

We specialise іп applying 
air for all purposes in all 
industries; а few of ош 
specialities are listed below. 


Isn't it worth that extra farthing 

to make this joint tight for all time | 

T'S a farthing compared Smooth-On keeps joints tight 

with labour and material кана tallic bod 
costs in remaking a screw-thread ; : 8 У 
joint 2 That extra farthing cant dry out, crack, shrivel 


for Smooth-On means perfect or shrink—yet the joint can be 
service in after years. unscrewed. 


Ventilation Catalogue . D 1242 
Propeller Fans " .. D1067 
Heating and Ventilating M .. D 1123 
Dust Collecting М ... D 1094 


Smooth-On No. 3 comes ready to use. 


Sold everywhere in | and 5 lb. 
labelled cans. ~: 


| | Mechanical Draught .. D 1074 

W f à Ы | ” 

wbich exphin all ҮКУС "| заеме“ Forger&ForgeBlowi е 810 

what each can do. SERIAL Industrial Drying ші .. 01084 
Distributed by: Industrial Vacuum Cleaning „ ... D 1320 

WALTER P. NOT CUT T. LTD., ағ 

8, White Street, Moorfields, London, E.C., Any of the above publications sent 

and carried in stock by leading dealers and on request. 

supply houses. 


Made by Smooth-On Míg. Co., 
Jersey City, N.J.. U.S.A 3-10 


STURTEVANT 


ngineering Co. Ltd., 
149 QUEEN VICTORIA ST., LONDON, Е.<.4. 
Manchester : 196 Deansgate. Glasgow : 50, Wellington St. 


2153890, 


IRON 
CASTINGS 


84 ; Ғог 


АА. <n | 8 
т! * EL 
| ^ У Шу, Т me UTI PT 
; vo “әш ва. e. 


в“ Permit us to General 
GLASGOW Quote Engineering 
| It will be Work 
to your 
Advantage up to 5 tons 


in weight. 


Return Tube 
Dryback 
Steam Boiler 


Machined as 
required. 


PROMPT 
DELIVERY CAN 
BE GIVEN. 

* Я ч 1 ee Steam Boiler y E Enquiries 

| LABS A Invited. 


— 


Boilers of all Sizes. 
Pressures and 
for all Services 


AN. 


and Company Limitéd 
CALEDONIAN IRON WORKS 
=== | 


GLASGOW 


— — —— 


4352 


T IRON BEDPLATE 12 ft. diameter, 
за eight, 2-18-3-0. 


THOMAS РІССОТТ & С° L2: 


ATLAS WORKS, 
SPRING HILL, BIRMINGHAM. “ы 


Telegrams : Тејерђоце : 
“ATLAS, BIRMINGHAM.” B'HAM NORTHERN 1222 (8 lines). 


P 


— — 
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с. С. 
DUNKERLEY 


and CO, Ltd. 


[ron à Steel 


from 


WAREHOUSE STOCK. 


STEEL вт, JOISTS, 
94" x 7j to 3“ x 14" 
STEEL CHANNELS, 
15" x 4" to 24" x 1 3/16". 
STEEL ANGLES, 
& x Зи to 3“ x +. 
STEEL TEES, 
6" „ 6'to $" x +. 
STEHL FLATS, 
18" x }" to 1% „ 3/16". 
STEBL ROUNDS, 


У ду: T a е 
УА ЖАЫ 2 ама pe | 
Me: БИЛЕ d ~. TE а x 7 ы 
ТЫ MESE. 


8j" to i" dia. 
STEEL SQUARES, LOADING BRIDGES 
ee ре stationary or portable, of any type and span desired, байы according to local require- 


ments with mono or double-rail crabs, travelling motor hoists, slewing crabs, or slewing 
cranes moving on the gantries, are not only suitable for loading and unloading of cargo, 
but also for transport to adjoining storeyards, for serving the goods trains running 
on the jetty tracks, and to facilitate warehouse traffic. То enable vessels with high rigging 
to approach the quay wall without difficulty, the jibs on the waterside can generally be raised. 
The above illustration shows a series of eight loading bridges at a North Sea port. 


STEEL PLATES, 
3/16" ОҒ to 8 long. 
In all Standard Sections, cold 
straightened, lengths to 42 


A LARGE AND VARIED STOCK vf 


CROWN IRON, 
BEST, BEST SCRAP and 


BEST TURNING IRON, 


HOOPS, SHEETS, CONVEX, 
«с, «с. 


STEEL BRIDGE RAILS, 
BRIGHT STEEL, «с. 


GERMANY. 


IRON and STEEL 


HOOPS FOR BALING, 


Plain & Painted, a Speciality 


& CO., LTD., 
N EN FRE. 


SCOTLAND 


BUCKET 
DREDGERS. 


LOBNIT 


PATENT 
ROCKCUTTERS 


COMPOUND GIRDERS, 
STANCHIONS, ROOFWORK 


CONSTRUCTIONAL STEEL 
BRiveted up on the Premises from 


TRAILING 
SUCTION 
DREDGERS. 


CUTTER 
SUCTION 
DREDGERS. 


Stock Material. 
4624 
Tus . DIPPER 
“AJAX” DREOGERS. Дака 
PATENT CONVEYOR TANK BARGES 
fer handling Metal Scrap, Coal, &c. GOLD, TIN FOR ROCK. 
i : & PLATINUM 


PATENT ROCK 
DREDGERS. 


* DREDGERS. 
ENQUIRIES SOLICITED. 
Section Book on application. 


MARINE 
SLIPWAYS 


Telegrams: Telephone: 
“AJAX, MANCHESTER," 6490-6 (six lines) 


STORE STREET 


Codes : 
A.B.C.5th 4 Gth Editions 


Cable Address : 
iron and Steel Warehouses LOBNITZ, RENFREW BENTLEY'S 
: ^ 3 PATENT SELF-PROPELLING DREDGER. “ " ent 
SUUM of India, for work oa the Eastern Narra Supply Chanac) їл Sind. We are the sole WESTERN. UNION. 


manufacturers of this type of dredge. 


MANCHESTER. 


| 
— — ——— — ^ Ае ЧАТ, 
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BUCYRUS-ERIE Erecting 
Engineer at the wheel of а 
Humpmobile Four, touring 
the Lloyd Barrage and Canals 
Construction project in sind 
India, where 35 BUCYRUS. 
ERIES are giving unequalled 
service and results. [n the 
farthest corners of India, 
China, Siam, Russia, Austra- 
lia, Africa, South America 
the reliability of Bucyrus- 
Erie excavators has led to 
the very natural preference 
they now enjoy. 


REDUCED COSTS, 
CLEAN CONDITIONS, 
INCREASED OUTPUT. 


THE POWER-GAS CORPORATION, 
LIMITED, 


PARKFIELD WORKS, 


STOCKTON-ON-TEES, 4456 
UR 
“2 ТНЕ 
"а ANDERSTON FOUNDRY 
е: Со. | то. 
I1 100, CHEAPSIDE ST., GLASGOW 
а. ж And at MIDDLESBRO', 


Makers of— | 


STATIONARY STEAM ENGINES, | 
DRY VACUUM PUMPS, | 


MPRESSO 

А Union of Strength WIRE ¥ МА 
“Bucyrus” апа “Еве” 
each the most success- 
ful manufacturer in its 
particular field —consol- 


shovel meet 
Does Camel back test 2 


Telegraphic Address: AFOO GLASGOW." 4208 | 


1да ей Jan. 1, 1928. Тһе === Е 
unmatched resources of ERHAPS you have never worked an excavator in a desert — where any 1 
BucvRUS-ERIE assure repair parts would have to be carried by“ camel-back." If you had 
the buyer of Unequalled vou d certainly be careful to pick a reliable machine for that job ! 
маце, Моге Efficient _ But why not choose just as carefully for every excavation job? Even 
ыы i а i! your work is adjacent to 2 railway, extra repairs mean added cost— and, 
С е Manufacturer, what's far more expensive than the parts—lost time. 
and a More Complete ; À ; > ; 
Field Service. In any location, the excavating machine you can depend on to Stand 1 Р 
and Produce is the profitable machine to use. 
This explains why Bucyrus-Erie excavators are leaders throughout 
the world. 
These machines are built with Reliability as the first consideration. Сали — > >» | ||. 
Simple design, extra rugged construction, with a generous use of the proper 
alloy steels where extra strength counts most—assuring vou of a machine WILSON BOILERMAKERS 179. 
that does a bigger day's work and gets the work done. 
LILYBANK WORKS, GLASGOW. 
Е В У 7 E 2 4486 
| Representatives in all Windsor House, 
8 
\ YRU © parts of the World. 83, Kingsway, W.C 2. Water 
/ 4504 201 Heaters 
| — = ALL KINDS FOR 
» Exhaust & Live Steam 
„ — 
/ 
POLLOCK, 
| Specialities, MACNAB & 
АА «з HIGHGATE, 
BUILT AND SOLID Shettleston, | 
CRANKSHAFTS GLASGOW. 
FINISHED 
COMPLETE. 
TUNNEL 
SHAFTING 
ROUGH TURNED 
AND FINISHED 
COMPLETE WITH 
BOLTS & NUTS. 
QUICK DELIVERY 
OF PROPELLER 
SHAFTS FINISHED 
COMPLETE WITH 
| GUN METAL 
| LINERS — THE — 
LAND ENGINE | 
FORGINGS. қ Е ; 
у; a 7, | For Engineers | 
ГНЕ er” “ЖУА. Telephone : Мо. 2716. | Letters & Specifications | 


Telegrams : 


IFE FORGE COMPANY Г зі ЕЙ Ba" 


(тузу ЕРЕ uists. e РМ SCOTLAND: 


SEND FOR SAMPLE. 4607 


Lyle Barrs & (о, (Рази >=“) Ltd, | 


22, BALHAM HILL, LONDON, §.W.12. 


et 


8861 


ЕМСІМЕ 


BRECKNELL, MUNRO & ROGERS, LTD. 


Engineers and Contractors. 


CLIFTON г BAIRD, L^ 
Mete] Sawing Machine Specialists, 


EMPRESS WORKS, 
JOHNSTONE, — Ақты 


: C M er a Ker 


See next week's neue for 
“Clenfeld’’ Water Works Appliances. 


GLENFIELD. KENNEDYL” | 


А OLEVER INVENTION ҒОЯ 
RAISING WELL WATER 


The Boulton Water Elevator Пе а 
continuous stream of water from wells ol 


ungeea, cannot t freeze 
хей "s “о hour со vt skilled 
labou usands in daily use, 


write 22 catalogus 916. 
зло ви “> — — OR ЖА шы LTD., 


ie- 
Rit ене Dicis fte 
MACHIN NERY 


RITCHIB-ATLAS МЕГ со: 
ATLAS WORKS е TEMPLE о GLASGOW. 


M. F. M. FURNACES 


GAS, OIL, COAL on COKE FIRED. 


The MANCHESTER FURN ACES Ltd. 
Aston New Road, MANCHESTER. 


д 
JOHN SPENCER, L" 


WEDN ESBURY. 
IRON & ЕТЕРІ. 


PANTAGRAPH CURRENT COLLECTOR. (Air Controlled.) 


Specialists in Overhead Lines and Fittings for Electric Haulage Schemes. 


en STEAM maine, TUBULAR Мыз, а || Makers of Current Collectors for all purposes. 


ENTWISLE & GASS, LD., 


Engineers, BOLTON. 
Fer CENTRIFUGAL PUMPS. 
ла, биз МЕНЕ RIN 


Let us Quote for your Requirements. 
CATALOGUES ON REQUEST. 


Head Offices: THRISSELL STREET, BRISTOL. 


Telephone: 5448 Bristol 


ALEX. CHAPLIN ТІ ша LTD. 


CRANEMAKERS, 8500 
GOVAN: : = 3 GLASGOW. 


See our advertisement appearing on Page 72, Јаве 22 | 


Telegrams: ~“ Brecknell, Phone, Bristol." 


КУЛАКЕ 


SLUICE GATES 
АМ» PENSTOCKS 
for Irrigation Waterways, Power Plants, eto. 
SLUICE ALVES 
For Water, 3ewage and ОП, 
MACHINERY, FITTINGS AND IRONWORK 
for Sewage and Sewage Disposal Works, 
Valves and Fittings for ОП Pipe Lines. 
General O and Works: 
LANGLE GREEN, В' HAM. 
"Сгашз.: Penstock, Langley, Worcs. 
' Phone: Oldbury 87. 


London 
70, Victoria Street, 
"Westminster, 
8.W.1. 


UNI 


U 
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Mangles and ЗасКпеза 


 DOBBIE-M'INNES 


INDICATORS 
STEAM FR DIESEL 
ENGINES. 


Optical Indicators for High-speed Motors. 


“ TELEDEP” 
TANK GAUGES. 


BOURDON PRESSURE № 
and Vacuum Gauges. 


GAUGE TESTERS. 

DYNAMOMETERS. 

SPEEDOMETERS. 
Engine Room Clocks. 


DOBBIE MCINNES & CLYDE LTD. 


57, BorHwELL STREET, GLASGOW. 


QUALITY FIRST 


DROP FORGINGS, DEEP PRESSINGS, 
"RATIONAL" OIL & GAS ENGINES. 


IRON CASTINGS 


MACHINE MOULDED REPETITION WORK 
A SPECIALITY. 


LET US QUOTE YOU. 
PATTERNS, MACHINING, ASSEMBLING. 


Telegrams 


THESE apparently uncon- 

nected terms open up a 
little problem which will be of 
interest to those concerned 
with textile machinery. 


The illustration shows the 
mangle end of a non-jig Sten- 
tering Range. If the speed of 
the mangle and the speed of 
the stenter are out of step, 
there is undue slackness in the 
cloth. An idle roller, or com- 
pensator, in the bight of cloth 
falls as the cloth slackens. In 


pRO 


Branches: Birmingham, Bristol, Glasgow, Leeds, 


LIMITED 


РЕСКЕТТг: SONS, L= 


BRISTOL. 


Londea Representatives :— 


FERGUSON & PALMER, 9, Victoria Street, Westminster, S.W.1. 
ааа a 


SPECIALITY 


doing so it operates by chain a 
Brookhirst — “ compensator ” 
regulator, thus speeding up the 
motor and tightening the cloth. 
Ás the idle roller rises, it 
operates the regula'or in the 
reverse direction and slows 
down the motor. Slackness is 
thus automatically taken up. 


This is only one of many special 
or  semi-special Brookhirst 
control gears for textile drives ; 
others are described in Booklet 
No. 253A. 


QOKHIRST SWITCHGEA 


(61) CHESTER 
— Liverpool, London, Manchester. Suansea. 


Peckett, Bristel. 


TANK LOCOMOTIVES _ 


Of all Descriptions and any Size or Gauge. 


The Heatly-Gresham Engineering Co., Ltd. 


LETCHWORTH, HERTS, 


ет 4, Wood Street, Westminster, S.W 1. 


4213 


NUTS; SCREWS с ASH 


је every Industria! Need qr ж, 


! BURTON Bern 5 Со | то. 


MOSELEY ST. BIRMINCHAM 


ТТГ дома Са. салала Ope. 


—— т 


Full Partioulars оп Application. 


4450 


— —— “е Nü—2̃ — —í шл --- -- - 
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ELLE Н ERBER | НАИВНА 


THE LUMSDEN CUTTING TOOL SYSTEM. 


THE Lumsden System for 
making and maintaining 
lathe and planer type cutting 
tools gives the following 
advantages: 


[w)[w)[w) (а) (е) (а) [=] [€] [w] [m] (е. 


1. A considerable saving іп 
labour costs. 


2. Increased output from the 
machine shop owing 
to high efficiency of 
curved rake tools. 


3. A large saving of high 


Lumsden Oscillating Tool Grinder, made in four sizes. speed steel. 
№. 1 for tools up to 1j in. by 2 in.“ 
No. 2, „ „„ 2 in. by 3 in. 4. Great reductions in the — addis не 
No. 0 „ . біп. by 3 in. іп the machine shop. 2 in. by 1 in. up to 3 in. by 3 in. 
*Delivery from stock. Delivery from stock. 


We shall be pleased to advise on the adoption of this system in works of any size. 


| Ask for a copy of 
“А REALLY SUCCESSFUL CUTTING TOOL SYSTEM." 


[8] [8] [w) [e] oo [8] [и] [8] [w) [8] [u) [8] ALFRED HERBERT LTD. COVENTRY опооопсосоооссво 


[m] [m] Ге) Ге) Ге) Ге) [m] Ге) е) е) OO [m] е) Ге) [m Ге) е) е) Се) [w) Се Ге) Сев) е) OOOO е) Се) Гей Ге) Ге) Ге) [w][w] Гей [в] 


[m] [=] [=] (m) [m] [8] [2] [m] [8] (е) [m] Ге) е) Ге) [m] [m] (е) |] [m] [m] [m] [m] [m] [m] [m][w] 


Due to the tapered construction, Timken 


Bearings are capable of negotiating the 
heavy continuous Radial loads and 
Thrust loads encountered in Steel 
Mill Roll Necks, offering substantial 


reductions in power consumption. 


TAPERED R 
BRITISH 


Е 
Е 
La 


R | EARINGS We shall be pleased to collaborate with 


— y MADE. you in studying your bearing problems. 


Trade Mark — TIMKEN. 


BRITISH TIMKEN LTD., CHESTON ROAD, ASTON, BIRMINGHAM. 


Telegrams: “ BRITIMKEN, BIRMINGHAM.’ 


Telephone: EAST 1321 (6 lines). 


И ды 


127 


% 
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— ße 
ААА“ 
| | Telephone : 
| 8781 Coventry (10 lines). | Telegrams : 
“ Lathe, Coventry." 


MILLING MACHINES IN STOCK. 


АТ. the present ите we have a wide selection 
of шша machines for immediate delivery, 
including the following machines of our own make. 


No. 1 Pillar Milling Machine, 10 in. by 31 in. by 8 in. 


PLAIN HORIZONTAL. 


No. 3 о back-geared, auto. long. feed, 21 in. by 7 in. by 
n. 


No. 12 i back.geared, auto. long. feed, 42in. by 12 in. by 


No. 16 S.P. auto. long., cross and vert. feeds, with quick 
power traverse, 34 in. by 13} in. by 20 in. 


No. 22 S.P. auto. long., cross and vert. feeds, with quick 
power traverse, 48 in. by 18 in. by 22 in. 


UNIVERSAL. | 
Мо. 160 S.P. auto. long., cross and vert. feeds, 28 in. 
by 9411. by 18 in. 
VERTICAL. 
No. 1 C. P. auto. long. feed, 30 іп. by 12} in. by 20 in. 


No. 16 S.P. auto. long., cross and vert. feeds, with quick 
power traverse, 34 in. by 13j in. by 21 in. 


No. 22 S.P. auto. long., cross and vert. feeds, with quick 
power traverse, 48 in. by 18 in. by 26 in. 


No. 28V S.P. auto. long. and cross feeds, 62 in. by 38 in. by 


28) in. 
Herbert No. 16 High P Vertical Milling Machine with quick No. 8 C.P. auto. long. and cross feeds, 62 in. x 
power сатса "Capacity : 34 in. by 13} in. by 21 in. = 28} in. 8 ’ in. by 38 in. by 


In addition, we have 100 new, re-conditioned and used Milling Machines by well-known makers, offered at very attractive prices. 
Come to Coventry and inspect our 1500 machine tools under one roof. 


ALFRED HERBERT LTD. COVENTRY == 
ANDREW BARCLAY, SONS & CO., LTD., 


CALEDONIA WORKS, 


KILMARNOCK. 


All types of 


| LOCOMOTIVES. 


"X wn LITE DELIVERY OF 
| T ER STANDARD ENGINES. 


TELEGRAMS :—'' BARCLAYSON, KILMARNOCK.” 


"UCAR ESTATES LD | 
ме 5 


— 2 — — 


ALUMINIUM ALLOY PISTONS 


ІНЕ higb thermal conductivity combined with the low specific weight of Ше metal 
makes Specialloid Aluminium Alloy pre-eminently suitable for pistons for all types 
of internal combustion engines. | 

In addition to being exceptionally strong and durable Ше alloy, after heat treatment, 
is not subject to the usual excessive growth which forms the great objection to other 
Aluminium alloys as the coefficient of expansion is practically the same as cast iron, 
namely, ’’.000020/C°, cast iron being ’’.000016/C°. 

The special registered eight ribbed construction of Specialloid Pistons, which are of the 
rigid type, together with the high conductivity of Ше metal, enables them to get rid ot 
a tremendous amount of heat without reaching an unduly high temperature. 

Many other interesting points are also dealt with in our booklet, which we will be pleased 
to send you on receipt of a postcard. We are always pleased to give Designers and 
Car Owners the benefit of our experience on piston problems. | 


SPECIALLOID LIMITED, 


Telephone : 146/151, Friern Park, Telegrams: > 
Finchicy 0435 (5 snes). London, N.12. “ Specialloid, London. 
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ESCHER WYSS & Co., sa, Zurich (Switzerland) 


Zoelly Steam Turbines. 


Turbopumps. Turbo-Compressors. Water Turbines. 


Up to the 


LONDON OFFICE: 20, Grosvenor Gardens, London, S.W.1. 4506 ips 
Largest 
Dimensions and Capabilities. 
Grand Prize st London Exhibition, 1060. 


| DREDGING | ГАМ Gold Medal, Japan-British Ein, 194 


T" Bew aud Stern Well Centre and Side Ladder Bucket, Barge Loading and Heppor-Dredgers, Suction Pis gr Cutter Dredgers, Trailing Dredgers, Reclamation 
Dredgers, Grab Dredgers, Hydraulic and Mechanical Agitators, Discharge and Pontoons, Hopper Barges, нне Steamers, Caissons, Tugs, Ferries, 
Рад е and Screw Steamers. Delivered балык өг ын ја Зесйо 


— mfi 


У ar apt и ee 


ЖЛ; 

ut 

"А Сафо щъ | 
| . 
. ез а > У Г 


Spare Gear and Renewals Supplied. - 


FERGUSON" BROTHERS (ри би). LI) 


ФИ WAB OFFICE AND ADMIRALTY LISTS. NEWARK WORKS, PORT си РУ. W Gow. Tele. Address: DREDGER, PORT GLA 


00 
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STEEL TANKS 


BUILT FRONI 


STANDARD PRESSED PLATES 


1 METRE and 4 FEET SQUARE 
PROTECTED (by dipping hot) with 
our special “DURBIT” BITUMEN 

SOLUTION 
SUITABLE 
FOR STORAGE OF 
АШ. LIQUIDS. 


OUR PRICES AND 
DELIVERIES 
WILL INTEREST 


у О U. i PRESSED STEEL TANK 20 ff. by 20 ft. by 4ft. deep, 
| 10,000 gallons capacity оп 15 ft. high structure. 


COCHRANE & Co. LTD. 


MIDDLESBROUGH. 


# 4 " The hand that holds 
/ the VENUS’ 
plans the world 


The first rough suggestion—the skilful and 
accurate working out — the sharp, precise 
detail drawing, all the preliminary planning 
necessary to the carrying out of constructive 
effort calls for the use of VENUS" Pencils. 


Whether it be the building of a battleship or 
А: rem the design of a simple household article, the 
pencil is the first requirement—the “ VENUS“ 
the first Pencil. 


7-3, \CKLEAD DEGREES6B-QH 8 SUPER COPYING (elu meon 112 Зоран, 
VENUS COPYING (Medium & Fara) O "each 2/9ger dus. 
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MARSHALL, SONS & CO., LTD. 


Engineers & Boiler Manufacturers, 


GAINSBORO, LINCS. 
Makers of 


BOILERS 


of all leading standard types 
including 


LANCASHIRE, CORNISH, 
CORNISH-MULTITUBULAR, 
RETURN-TUBE, DRY-BACK, 
WATER-TUBE, 
LOCOMOTIVE - MULTITUBULAR, 
VERTICAL, «с. 


Having perhaps the largest modern boiler 

dept. in the U.K., we are prepared to 

quote other manufacturers for the supply 

of boilers to their own designs. 
| 


Note by accompanying illustration, our 
scope in one class, i.e., loco. type, ranging 
from small portable to huge boilers for 
excavators used on Sukkur Barrage 
scheme, and other similar works. 


We invite manufacturers herein interested 
to put their requirements before us; 
we also invite Power Users to send us 
their inquiries for Boilers. 


Catalogues and Prices 
on request. 


Dimensions of larger Boiler are: Length 20 ft. 7 in.. Barrel 6 ft. ? in. dia,, Height to top a fire-box end 10 ft. 6 in. Mention “ ENGINEERING. 


THE 


| | i 
TELEGRAMS; “ PUMPS,” MANCHESTER. 
TELEPHONE: OPENSHAW 1141. 


r жж" а CE” h 5" ___АЗК 7 ___ АЗ8Н 7 ___"АЧ ER 
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“ Biackman "' Patent Streamline Fan 


“ Blackman " Box-blade Fan Patent “ ine i 
with belt pulley. \ atent “ Streamline " Fan with 


“4 В [1] Ж 1 
with belt pulley. totally enclosed motor. lackman " Box-blade Fan with fume 


and water-tight motor. 
Ге ғ 


Immediate delivery of 
all sizes of electric 


FANS 
for 200 to 250 volts D.C. 


and all sizes of 
belt-driven fans. 


Early delivery of Fans 
for other voltages. 


HEAD OFFICE: : | Catalogue VI 
27, FARRINGDON AVENUE, | sent on request 9 
LONDON, E.C.4. | бай 
Telephones : CENTRAL 7091 to 7096. Telegrams: " JAMES KEITH, Рнохе, Lonpow.” TRADE MARK 
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OPKINSON'S 


patent STEAM TRAPS ana REDUCING VALVES 


ат mi PLF) 
i 


ia) tas ta ta: өш 


OUTLET 
Ф 
York I NON 
9 
"Ub pggsri£" 


INLET iš 
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| , HOPKINSON'S 
, HOPKINSON’S HOPKINSON’S PATENT | 
5 „RAD US STEAM TRAP. " DUPLUS * STEAM ТВАР. * METACENTRE” 
REDUCING VALVE FOR PRESSURES UP TO 120 Ibs. per eq. іп. FOR PRESSURES UP TO 350 ње. per sq. in. REDUCING VALVE. 
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FITTED : wearing, heat-resisting alloy, and is 
| I ЕО TELEGRAMS LIMITED. TELEPHONE : specially durable and practically 
| “РІ АТМАМ” VALVES & SEATS. | HOPKINSON H U D D E RS Е | Е LD. HUDDERSFIELD f ip destructible. 
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Concoures des Peches 
Maritime - - 1910 
Allahabad- - 1911 


ENGINEERING. 


Petrol, Parattin or Gas for Stationary or Marine Use 
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«ӨТЕР. ENGINES 


з zee Departments 
Awards — REM 
° Engine Dept. 
Gold Medals Stationa 
Paris. - 1900 or Portable 
E Но + 102 wor Me Petrol and Paraffin 
. 8 Engines 
Vienna - - 1 И метэа" — 
St. Louis usa 1904 Sumping Sa 


Compressor Sets 
Marıne Engine Sets 


Dipl 
ара 1905 Steam Dept. 
Grand Prix Aster Anthony 
(Two) Milan - 1908 Boiler Feed 
Franco-British 1908 ; ia Regulators 
Silver Medal CL | | | 
Allahabad - - 191 — — Е 
Certificate of Merit 35-40 B. H. P. Self-contained, Self-propelling Rail Welding Set. 4275 А.В.С. 5th Edition 
Allahabad- - 1911 LIEBERS 
MOTOR TRADE 
WORKS: | 8 280 

cree. ARROL JOHNSTON BASTER ræ- 

ii ENGINEERING Co. LIMITED. ыы | 
London Office: 224/229 Cecil Chambers, 86, Strand, London, \.С.2 Telegrams: „ Asterenge, Rand ^ | 


For all Purposes — For all Fuels. 


ADVANTAGES. 


High Speed of 
Rotation. 


Perfect Dynamic 


КЖ ^ Ж 1 СЕ 
Balance. | ; 


| X. 22 , 


— 


катіона (тыз А 


— 


—— z а 
—— — cmn zum 


Compact and d ec тты 0 
ER | = — — АР 
Rigid Construction. Sele НЕЕВЗ \ it 


« STROUD- ENGLAND РРА — 


— „ 


| 6 


—— 


Torsional Resonance of | 
Crankshafts Eliminated. и =й 


Reduced Weight and A Michell Crankless National Gas Engine driving a 
Cost per B.H.P. Michell Crankless Waller Gas Booster. 
10 Sets supplied, each 280 B.H.P. at 750 R.P.M. 


For Licence to Manufacture apply to: | | 


CRANKLESS ENGINES LTD.. 


20, GROSVENOR GARDENS | 
LONDON, SW. 


Telephone: SLOANE 3021. 
4497 
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* Broadbent " 


та HYDRO 
МР EXTRACTORS 


The World's Best 
Mechanical Drying Machines 


as used for 
Woollen & Cotton Yarns & Piece Goods, 


| 
Silk & Artificial Silk Yarns & Goods, 
Laundried & Dry-cleaned Garments, 


Raw Wool, Skins, Hides & Hair, 
Salts, Soda, Sugar, Nitrates, Crystals, 
Fine & Heavy Chemicals, Colours, 
and 
Granular Substances of every description. 


Full Particulars & Catalogues on Request. 


---- 4426 


МЕЕ Thomas Broadbent « Sons l“ 
T. Huddersfield. 


l 
D «а 


{8 ш. Suspended Direct Electrically-driven Hydro-Extractor for Drying Textile Fabrics, 
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ROYCE CRANES 


FOR ALL PURPOSES 


GOLIATH CRANES 
OVERHEAD TRAVELLERS 
WALKING CRANES 
JIB CRANES 
ELECTRIC CAPSTANS 


ELECTRIC WINCHES 
ETC. 


Сі LD 


EX QUICK DELIVERIES 
"ROYCE ZTON 80 0 COMPETITIVE PRICES 


MINIMUM © · 18 0 
z MOTOR ТҮРЕ HOISTING: 


ä LOW MAINTENANCE COSTS 


LTD ELECTRICAL AND MECHANICAL ENGINEERS, 
ROYCE " TRAFFORD PARK, MANCHESTER. 


4588 


R 


TELEGRAM S— 
WERFCONRAD, HAARLEM, 
DREDGCRAFT, AVE., LONDON. ° | 
CODES—LIEBRRS, АВС, 5th Ed. 
and MOREING 4 NEAL. HOLLAND. 
TEL. CITY, 257. y 


мем: MARINE WORKS, ла. FRIARS HOUSE, 39-41, NEW BROAD STREET, LONDON, Е.С. 2. 


| OF THE LATEST AND MOST IMPROVED TYPES, 
OF ALL DESCRIPTIONS, AND UP TO THE 
LARGEST DIMENSIONS AND CAPABILITIES. 
——;ñ?—ͤ 


BARGES AND FLATS BuiLT ім SEOTIONS FOR RE-EREOTION ABROAD. 


m ͤ— — — 


BUCKET HOPPER FLOATING CRANES. 
AND — 
| BARGE - LOADING COAL BUNKERING 
| DREDGERS. VESSELS. 
SUCTION PUMP HOPPER BARGES 
| DREDGERS. of any capacity: 
| COMBINED BUCKET ud 
AND n 
- PUMP DREDGERS. P" supplied. 
| nerd pue 
| SUCTION GOLD ж TIN 
р. CUTTING RECOVERING 
Е DREDGERS DREDGERS 
| for DREDGING jalit 
CLAY, &c. А Speciality. 


— оне 


4570 


COMBINED BUCKET and SUCTION HOPPER ОВЕОСЕЯ, bulit for the French Colonies. Hopper capacity 1350 Тола. 
DESIGNS, QUOTATIONS, AND ALL DETAILED INFORMATION, BOTH AS TO DREDGING PLANT AND 
| DREDGING GENERALLY, AND UPON ALL QUESTIONS AFFECTING THE RECOVERY OF GOLD, PLATINUM AND 
| TIN, ON APPLICATION. 


— _ 
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Water Purification | 


and Textile Industries, Laun k d th 
perfectly purified Water for public purposes, are filly met Е 
е Water Purification equipment manufactured cad installed 
by the Company. 


An illustrated descriptive Handbook will be sent on receipt of a postcard. 


NW Ea UN ЕФ Кый шш 
ALDWYCH HSE., LONDON. М. С. 2. 


Telephones : Holborn 3111 (8 lines). 1536 Telegrams : Aquadolce, Estrand, London, W.C.2 


EO. TUBULAR BOX SPANNERS 


There is an “Apollo” Spanner 
for every Engineering need! 


1 — Spanner for use іп Carpenter’s Brace 
2 and 4  Double-end Box Spanners 
3 and 5 “Bent and Necked " patterns 


6 — Тһе well-known ‘ Weasel” Spanner 

7 — Types of Peg Spanners 

8 and 9 Two sizes of the “ Ferret" Ratchet Spanner 

10 — Wireless Spanners 

11 — “Т” Spanner used as Carburetter Key ae 

12 — Slotted Valve Cap Spanner 

13 — Combination Box Spanner and Screw Driver 

14 — Telescopic Tommy Bars А 
15 — А few different types of Tommy Bars 1 


ІНЕ ILLUSTRATIONS INDICATE А FEW TYPICAL USES 
FOR "APOLLO" SPANNERS, BUT WE CAN MAKE ANY 
SPECIAL BOX SPANNER TO YOUR REQUIREMENTS 


OLDBURY BIRMINGHAM 
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THE LILLESHALL CO., L spopane. 


Telegrams—“ LILLESHALL, OAKENGATES.” Telephone—28, OAKENGATES. 


ENGINES 


FOR WINDING, HAULING, 
BLOWING, PUMPING, ROLLING. 


UNIFLOW ENGINES, 


GAS ENGINES, 
400 to 4000 B.HP. 


COKE OVEN PLANT. 


COMPLETE EQUIPMENTS — 
BLAST FURNACES. 
STEEL WORKS. 
ROLLING MILLS. 


| COLLIERY PLANT AND CONSTRUCTIONAL WORK. 


— — —. 


2|--- AIR (COMPRESSORS. —— 


The Illustration shows the latest type of 
the well-known “ Reavell " Quadruplex 
Compressor. It is a single-stage water- 
cooled machine suitable for pressures 
up to 120 Ibs. per sq. inch, and its 
volumetric efficiency and power con- 
sumption are quite as good as those 
of a two-stage machine. 


| 


We also manufacture many other kinds of Air 
Compressors to meet all requirements, such as 
Portable Sets for operating Pneumatic Tools, 
Marine Auxiliary Compressors for use in Diesel 
Engine Ships, small Hand Operated machines, 
Turbo- Compressors and Exhausters, etc., etc. 


| 
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REAVELL & Со. LTD. 
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~ TWO 
j MINUTES. 


is ample time in which to take apart and re-assemble the 
High Speed Series 
J&L HARTNESS AUTOMATIC DIEHEAD 


Not a single tool is required, and certainly no instruction book. To change the chasers is 
the work of a moment. Here is definite evidence of the absolute simplicity throughout. 
It means very few parts, and moreover the diehead is hardened throughout and ground on 
all operating surfaces and effective dimensions. Thus high accuracy 1s ensured and wear 
reduced to a negligible amount. But the greatest success is the chasers which, after 
hardening, are 


GROUND AND LAPPED IN THE THREAD 


This places the J & L diehead far in advance of any other tool of its kind. Every essential 


factor in diehead threading is changed for better and faster production. Never before has 


it been possible, 


to reach such remarkably high accuracy, 

to employ such high cutting speeds, 

or to obtain such extended length of chaser life. 
The J & L “ High Speed Series ” Diehead cannot fail to increase the quality and economy 
of your thread production. 
We suggest that this is worthy of your investigation. 


JONES & LAMSON MACHINE СО., 19, Water Lane, LONDON, Е.С.4. 


TRUE TEMPER TAPERED 
„КАП. JOINT SHIM 


TRUE TEMPER |. 


АР & HC97 
РАТ. АРРКО FOR 


А Simple, Inexpensive Remedy for Low Joints— Broken Bars — Costly Maintenance. 
Provides an Oil Tempered Bearing between Rail Head and Fish Plates—Exactly where the 
Greatest Wear takes place. Thickest at the centre, Tapering towards ends to replace Metal 
worn away in service. Easily Applied. Standard Equipment on many Railroad Systems 


in'the United States of America and Canada. 
FULL PARTICULARS ON REQUEST. 


М/ОМНАМ, INC., 44, Whitehall Street, New York City, New. Vork, U.S.A. 
Cable Address: STAPELV. NEW YORK.” 


Representative in England: G. Stephenson & Co., Ltd., 68/72, Windsor House, Victoria St., London, S. W. I. 
Tel: VICTORIA 4737. Ре 


XX ,, 
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Registered U.S. Pat. Office. 


-"LEADITE" - 


A satisfied customer for more than 20 years 


‘Chis one concern has laid more than 100 miles of c.i. bell and spigot water 
mains with Leadite joints. Working pressures exceeding 200 pounds. 


The Pennsylvania Water Company, Wilkins- The Pennsylvania Water Company usually 
burg, Pennsylvania, has been a satisfied user lays its pipe with its own forces, but the 


of Leadite for over 20 years. 


20" line, shown in the accompanying 


[t has laid more than 100 miles of c.i. bell picture, was laid by a contractor and with 


and spigot water mains 


with Leadite joints; sizes 
have varied from 4" to 42" 
іп diameter. 


It has working pressures 
up to and exceeding 200 
pounds per square inch. 

The Pennsylvania Water 
Company makes a system- 
atic water waste survey of 
its system each year, which 
shows the tightness of the 
mains laid underground. 


Specify and use 


LEADITE 


“at least (D |, 


most excellent results. 


à 6 > .- Ж fe om. = 
pedo. ВИС е 
^Y | ЛЕ € 


This line was tested and 
the leakage on this line 
ranged from 1/3 to 1/10 
of the allowable leakage as 
ordinarily specified. 


Mr. W. C. Hawley is 
Chief Engineer and 
General Superintendent 
of the Pennsylvania Water 
Company. 


Be sure it is 


LEADITE 


and accept no 


Section of 33,000 feet of 20 in. с.і. bell and spigot imitations 
water main laid by contractor for the Pennsylvania 

Water Company. Pressures ranging from 70 pounds 

to 225 pounds per sq. in. 


^ ү. ” «а 


The pioneer self-caulking material for - 
c.i. pipe. Tested and used for over 30 years. 


THE LEADITE COMPANY 


Land Title Building 5 ‘ PHILADELPHIA, PA., U.S.A. 


NO CAULKING 
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DEAERATOR 


км 
А: | ЈГ 
| Ж | 


— 
1 | 
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„ 


PIA ~" ТА 


The most up-to-date— 
the simplest—and the 
cheapest method of 
deaerating your Boiler 
Feed Water. 


Vw С a ж. 


Saves your boilers— keeps 
down upkeep—and repays its 
cost in a very short time. 


66TH tm 
пе era 


Can be installed in 
existingPowerStations 
with minimum ex- 
pense and dislocation. 


Let us quote for your require- 
ments. Results guaranteed. 


GtJ WEIR L^ 


CATHCART.........GLASCOW 
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Ј. PARKINSON & SONS, SHIPLEY. 


ОТТОР А АИК 


1 а Do it ona 
| WARD 


қ же 


> TAA I rd 
ДИР EATER У 
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Ап Interesting 
set-up on Ше 
Ward” №. 13 
Combination 
Turret Lathe. 


"M 


A 


K 


P с EIGN LETT ПОЛ LES 


This tool layout shows ап 87 lb. air compressor 
piston being machined in the very satisfactory time 
of 40 mins. per piece, floor to floor time. One 
chucking only being necessary with the “Ward.” 
Nine operations are performed and multiple tooling 
helps to get the above time. 


| Write for “ British Machine Tool Engineering,” 
No. 45, which gives full details of the above job. 


H. W. WARD & Co. Ltd., 


Selly Oak - - BIRMINGHAM. 


ТҮҮ —— 
КА: — а 4 X^ пролет TO қыз + . 
P IQ. 5 оо» Я за ви БЕ тд Hes Ур ХУН А УАР?» 
е “РА Я во TES PI — 
+ -- Ex р , 0 ыы ““ НЕ ~ — inl 


983108 
SNIWY31S 4009 
V 11 H3GISNOO 
M аму 3800 
| 1531Н9/75 зні 
мале LON бун 
Li *NOLLV11V.LSNI 
SLI 3ONIS АПНОЈ 
“ОУ4611У6 IS ON 
ONI4MHOM маза 
SVH H31IO8 JHL.» 


NGINEERING 


+ 


Е 


‘(wuy ‘OD 9 ле] 2 Ае а '51945! и! 4 
pue s ‘susydeajg “«реичил 
“SOUS XOIH.LVdMHIM 'S415S9|A) 
49|10g рэрчэ-ч$!А 
аМОобайоніа».. 
sių} 10 $4э$п ay} 
‘aunssaud Апер 
'Sq| 052 1e зледА 02 40; Buiyuom sayy 


8061 AVAA 


"рірлег “ig чәәп{у ‘ssurpying Aupedrouug + 121440 STIVM HINOS 


'£189 N dOHS 


"389M 36 Sury ‘эзпоН $s uy ~: 391340 WAISIHONVW 


- 


8061 Tung 
' > X9IHIS]'XINO 521714 € NITTHHS 


‚ УЗАМИ: © 58 x DNOTSOS © 


~ mem - 
ISS ud ININUM 


COZY T "Oei 
АНТ Y 081 


( 


"АЛМО SALV1d $ м TIAHS 


OLE) C ОСТ 
ү! ел 
9,6979 > "021 
= P 2N dOHS an ~ 0 2 
; 6199 «1 А. $9005 
8061 МУЗА ШЕ 
ITNE зато зна 1 


S i 
b. d ^ 
‘ul *3J 


"СМ “емвӛагу *esnog [eureduu] ~: 121410 моакот 


— — 
ос 


P * 
08 


OF 
0€ 
0% 
05 
05 
05 
1] 


ALVIGAWAI OJ Ad FAA 


58311108 Я9015 


‘aauNssadd ATIVA AI 082 ЛУ ЭМГЯЗОМ 1115 ANY МУЗА 02 МОЯ АаЯЯЯОМ SVH 


— ла 


ENGINEERING. 


AN ANALYSIS OF THE STATISTICS RECENTLY 
PUBLISHED BY THE ELECTRICITY СОММВ- 
SIONERS—YEAR ENDING MARCH, 1927—SHOWS 
THAT OF THE FIRST FIFTEEN STATIONS WITH 
THE HIGHEST OVERALL THERMAL EFFICIENCY 
(ALL OVER 1670) TWELVE ARE EXCLUSIVELY 
EQUIPPED WITH “ВАВСОСК” PLANT AND IN 
THE REMAINING THREE “BABCOCK” PLANT 
CARRIES THE BULK OF THE LOAD. 


THE TOTAL HEATING 
SURFACE or BABCOCK 
G WILCOX WATER 
TUBE BOILERS - 
SUPPLIED TO DATE 
EXCEEDS 
25,000,000 SQ. FT. 


CATALOGUES & ESTIMATES 
FREE ON APPLICATION. 


BABCOCK HOUSE, FARRINGDON ЭТВЕЕТ, EL S 
elephone: Cit ines 
BRANCH WORKS: Вера LINCOLN. ENGLAND. 


Telegrams: Babcock Cent., London. 
PRINCIPAL WORKS: RENFREW, SCOTLAND. 
DUMBARTON, SCOTLAND and SYDNEY, AUSTRALIA. 
--- BRANCH OFFICES THROUGHOUT THE WORLD. —— 
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Тће Best Неће 


ен 
Structural Steel Shops 


I-R Hoists can't be hurt by overloading. 

An automatic brake holds the member being 

riveted or punched, and holds it positively at 

a set height. 

Delicate control makes exact height adjust- 
ment easy. 


The cost of operation is negligible, and the 
hoists maintain their efficiency for years. 


INGERSOLL-RAND COMPANY, LTD., 165, QUEEN VICTORIA ST., LONDON. 
Offices and Agents the World over carry Stocks. 


In 9 ersoll-Ran 
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184-1-86 
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WHEN you install specialised and 
costly plant, you expect to get 
the very best performance—after all, 
it is performance you are buying. 


If you make such plant for someone 
else to buy you are selling performance. 


Steel Castings enter largely into the 
make-up of most types of heavy plant 


ENGINEERING. 


CASTING 


ANY SIZE UP TO 45 TONS 


to-day. You buy castings hoping 
that they will do you credit by 
doing their job well—with Steel 
Castings made by Thos. Firth & Sons, 
Ltd., you can be certain of your 
aims. They are just as good as 
we know how to make them and 
just so good that you will go far 
to find their betters. 
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Turbine Gear Wheels and 
Rims, Diaphragms, Dummy 
| Rings, Distance Pieces, 


> = — == 


The photograph shows a 
Cast Steel Roll Housing 
for Plate Mill. Weight 
31 Tons. 


Bucket Wheels, Turbine 
Casings, Valve Castings, 
Wheel Centres, Ramps, etc. 


— — — 


. THOS FIRTH 


SHEFFIELD, д15о А! 


— 


— — — —— K 42446 .w РА 
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THE NEW SUPER-RUSTLESS MALLEABLE STEEL 


(CASTINGS made from Firth Stay- pounds — from steam and chemical 
brite —the new super - rustless valve bodies up to sluice-gate castings 

steel—are completely resistant to the weighing many hundred weights. 

corrosive attacks = numerous acids 

(including Nitric), alkalies, chemicals, sea- 

water, marine or atmospheric conditions. 


“7185-1-50 


Ош long and unique experience in 
this type of work is at your disposal. 
Тһе types of castings vary from Allow us to go into the production | 
small details weighing, say, a pound апа machining of rust- and chemical- | 
to pump impellers weighing many resisting castings with you. | 


The photograph shows а 
Glandless Acid Pump made 
by Messrs. Guthrie & Co., 
Accrington, entirely from 
Firth “ Staybrite " Steel 
Castings and Bars. Overall 


The other forms in which 
Firth — '**Staybrite " is 
available are Rods, Sheets, 
Plates, Tubes, Sections, 
Wire and Forgings. 


height of Pump, 3 ft. 8 ins. 
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BLACKHEATH, NEAR BIRMINGHAM. 7 
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. Bullers 


Insulators 


and 


Equipment for 
all voltages 


These illustrations are taken from 
actual photographs of Bullers 
Overhead Line Equipment in 
service in all parts of the world. 


Bullers manufacture Insulators 
and accessories for all voltages 
to give satisfactory service under 
any climatic conditions. 


SOUTH AFRICA. 132 k.v. Witbank- 
Brakpan Line. 


AUSTRALIA. 66 k.v. Thomastown, 
Victoria, substation, 


ENGLAND. 66 k.v. Steel Tower 
Crossing. 


HOLLAND. 44 k.v. Road Crossing. 


NEWFOUNDLAND. 66 k.v. Trans- 
mission Line. 


INDIA. 100k.v.&110k.v. Bombay 
Presidency. 


ADEN, Low Tenston Distribution. 
ENGLAND. 33 k.v. Overhead Trans- 
mission Line. Tapping point. 
NEW ZEALAND. 11 k.v., Horo- 
whenua Scheme. 


Bullers 


6 Laurence Pountney Hlill 
London, E.C.4 
Telephone : City 0985 <> 0986 
Porcelain Works, Hanley, & Milton, Staffs. 
Ironworks, Tipton, Staffs. 
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VICKERS - ARMSTRONGS STEELS 
CRANKSHAFT 


produced as a Drop Forging for 
the 42- litre BENTLEY CAR, Winner of 


THE 6th GRAND PRIX D’ENDURANCE-—LE MANS, JUNE 17th, 1928, 


was of 


VICKERS-ARMSTRONGS MANUFACTURE. 


Total distance covered by the BENTLEY CAR 1,668 miles; average speed 694 m. p. h. 


Reproduced by kind permission of “THE MOTOR." 


VICKERS - ARMSTRONGS STEELS 


were also used in— - 


Captain Malcolm Campbell's “ Blue Bird" Car at Daytona Beach, U.S.A. Major Segrave's 1,000 Һ.р. Sunbeam Car (Speed 203841 m.p.h.) 
(Speed 20695 m.p.h.) Captain Malcolm Campbell's Blue Вид” Car at Pendine (Speed 


The victorious Schneider Trophy Supermarine— Napier S 5—which attained 174883 m. p. h). 
а speed of 28414 m. p. h. (Napier Lion Engine). The victori Bentley Car in the 24 h Crand Prix d' End 
, : : e victorious Bentley Car in the ours Grand Prix d'Endur я 
The Hon. Victor and Mrs. Вгисез А.С. Car which attained an average b i ance А 
| 


speed of 6801 m.p.h. for 15,000 miles. 
кел enn | | 
| ри 
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STRONGS 


— LIMITED 


` 


Ной Office ; VICKERS HOUSE, P 
BROADWAY, LONDON, S.W 1. 3 


RIVER DON WORKS, SHEFFIELD. 
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Birmingham 

Repair Depot: 
Empire House, 
159, Gt Charles 


f, 


Repair Depot : 
Egerton Chambers, 
Stockport Rd., Ardwick. 
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Newcastle - on - Tyne 

Repair Depot: 

|, St. Nichola: 
Buildings. 


INSTRUMENTS х SERVICE 
= SATISFACTION — 


When you buy a Cambridge instrument you 
obtain, in addition, the assistance of our resident 
engineer in your district. His business is to 
help you to get the mazimum benefit from 
your instruments. We have also repair depots in 
Newcastle, Birmingham, Manchester and Sheffield, 
and from these centres arrangements can be 
made for the regular inspection and maintenance 
of your instruments at a fized annual charge. 


CAMBRIDGE 


INSTRUMENT СО 12 


Newcastle 


``. оогоо 
есе 


новка Mead Office.. 48-СВОЗУЕМОВ PLACE 
There аге Cambridge CAMBRIDGE Showroom: LONDON , 8. W. Sheffield 
engineers in the towns indicated. "NS ps 


2, South Parade, 
Bowling Green Street 


4392 THOS. FIRTH а SONS LTD., SHEFFIELD. 


SI LEN CE is one of the Nard manifestations of efficiency whether 
recenti ired the busi in men or ma es. | 
W.. the мна Co. Led. GOOD hydraulic machinery is silent and very efficient. In a few seconds it does 
and have transferred technical staff, work that might take hours by other methods—and it makes such a perfect job. 5901 
drawings, records, patterns, etc, to You probably have many operations that could be done better and cheaper by 
Colchester, where we Бате much hydraulic power. Why not consult u: 2 
hetter facilities for manufacture iatec 
than obtained at Luton. Ee DAVEY, PAXMAN & CO,, LTD. "Fig o 
458951 33-35, Aldwych House, London, М.С.2. DES 


HADFIELD'S PORTRAIT GALLERY 
ENGINEERS AND METALLURGISTS. 


JOSEPH PRIESTLE Y 

1733-180 

Discovered TITANIUM AND 
OTHER METALS. | 


NO. 22 PORTRAIT. 


STEEL CASTINGS 


of every description 
For General and Hydraulic Engineers, Locomotive Builders, 
Marine Engineers, Dredger Builders, and for Collieries & Mines. 


HYDRAULIC CYLINDERS 


A SPECIALITY. 


STEEL FORGINGS 


For Marine and other Engineering Purposes. 


Sole makers of Hadfield’s Patent 


ы 
LJ . 
ба, ~ 
25 ake 
АЙ ~ 
24 | ie 
X uh ea б, чу 
"n 4.2.” 4, жз 
wot. 
” 9 
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2 
552 = 
CO таяғы 


THE SUPREME MATERIAL 
Trane Marx For the wearing parts of Crushing Machinery, 
Railway and Track-work, etc. 


В у «а 5 RON us 
HYDRAULIC CYLINDER UF HADFIELO S BEST TOUGH MT 
STEEL. ' 6" IN LENGTH BY 3' 47 BORE: WEIGHT 21 TONS 


TD East Hecla & Hecla erm 


HADFIELDS L” ым СЕС 


. b 3 d въ 
6 4 4” ! c "e 
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EXTENSIONS ~ IMPROVEMENTS. 


Many of the above are being carried out 
to-day by firms large and small—also they 

are disposing of old plant and buying new 
WE ater to keep to the fore fighting competition 
xr 


—EFFICIENCY DEMANDS IT— 


All new and efficient пенса heated 
surfaces are insulated with the most up-to-date 


and most efficient insulation —^ EW ALLS. 


NEWALLS 857 MAGNESIA. 93:47 EFFICIENT. 


The material with the largest covering capacity. 


WASHINGTON STATION, CO. DURHAM. 


And at London, Glasgow, Manchester, Leeds, Birmingham, Leicester, Derby, Cardiff, Hull, Dublin. AEN. 


PRESSING 


If you require any article pressed from sheet steel or any 
other metal, Rubery, Owen & Co. are exceedingly well 
equipped for handling your work. They have had over 30 
years’ experience in supplying pressings of every description 
to the Motor Vehicle and allied trades, and are well known 
for the good quality of their work. 


The works cover many acres of ground, and are composed of 
several departments. The organisation and the service Rubery, 

en & Co. can offer you is well worth your consideration. 
These seat supports and legs for Omnibuses, Char-a-bancs, etc., are 


very light but exceptionally strong ; they are made of good quality 
steel and are inexpensive. 


DARLASTON - - SOUTH STAFFS. 


Phone: DARLASTON 130. 


—— —ÿ ꝓ— — —— а 
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hak Pathe elo 15 3 m а и To $i | — TRAN 
PATENT Ш P lign. MANOEUV RING 
INDUCTION 2-2 
SYSTEM. CONTROL GEAR. 


One man control. 


Variable timing and ІН of 
cylinder head fuel injection 
valves, ensuring continuous 
slow running down to 5 full 
speed without misfiring. 
Automatic control of starting 
air with minimum consump- 
tion when manceuvring. 


No heavy camshaft to move 
fore and aft when reversing. 


Scavenging of space under 
pistons. 


Under " Blow” past piston 
rings does not contaminate 
the air in the engine room. 


Large access doors at back 
and front for inspection o 
liners, pistons, etc. 


Efficient suction silencer. 


Ф 


Tree АИ жүк 3 MIMI m НИИ 


PATENT FUEL PATENT 

INJECTION CYLINDER 
VALVE. LINER 

No Gland, Packing, Seizing, CONSTRUCTION 


Scoring or Erosion of Valve 


Spindle. Мо possibility of 

Needle Valve hanging open. 1. Complete freedomto expand 

No leakage of air or fuel. in downward direction. 
PATENT dp Gi — f£ — pee ^ ја 2. Spiral passage round linet 

SA EV. қый | ee Қам” 25 іс” ensuring uniform 

CYLINDER HEAD | 2 е 4 efficient cooling of combus- 

CONSTRUCTION. салтаа tion chamber space- 

E EM ~ | 2. High velocity of cooling 

cf bes gue in lower part А A xen through өрігі дар 

Design and special heat treat- 8 prevents the | from th 

- ment relieves all casting strains. а — i ue Bonon 


Cooling water directed into 
centre of head. 
Special design of combined 
inlet and exhaust valve with 
director valve. 


AN IO 


Shipbuilders and Marine Engineers, 
Naval Construction Works, Dalmuir, пес Glasgow. 


4. Hard surface оп bore of 


liner in way of combustion 
chamber obtained bys 
process. 
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, ҮАНМ 
SSURE AND VACUUM 


Fig. 5149.—GYROMETER. 
SHOWS ВРЕВО AT A GLANOE 
CAST-IRON BAR TESTER. VIL Se ALL KINDS OF INDICATORS 
Tests Bars of Cast iron, Кы E — 2 Fig. 5171.— BAILEY: ‚ | AND REOORDERS FOR PRES- 
| - | : 5171.—BAILEY'S NEW PATTERN 
Bronze, &c. DEADWEIGHT GAUGE TESTER. SURES, SPEEDS, LEVEL AND HYDRAULIC IRON AND 


PRESSURE GAUGE TESTER. — For Pressures to 2000 Ibe. FLOW OF WATER, йе. STEEL TESTER. 
To 200 and 800 lbs. | 


СЕМЕНТ 


То 10, 25, and 50 tons. 


СЕМЕНТ 


| Fig. 5063.—СЕМЕМТ TESTER. 
Fig. $190.—BAILEY'S With new design Shot Filler. То 1009 Ibe. 


"THURSTON" RECORDING To BRITISH STANDARDS, 
OIL TESTER. 


PRICE INOLUDING TWO MOULDS AND WEIGHING 
For testing olle, greases, 


MACHINE £24 
STER-HYDRAULIC TEST PRESS. bearing motae, вс. | 
For testing cement blocks, extracting olle, &c. ring: by the Admiralty sad 
Made in three sizes to 12, 60 and 150 tons. Shipping Cos. of the World. 
PRESSURE 


AND FOR 
g VACUUM BOILERS 
3] | г GAUGES. AND 
| “© PIPES. 
И. “PRINCESS OF THULE” 
HYDRAULIC TEST PUMP. 
BOILER TEST PUMPS. For Marins Bollers, 40. 
Fig. 5007.—To 800 lbs. £11. For Pressures to 200, 500, 
Fig. 5008.—То 500 Ibs. £16 10s. and 1000 Ibs. 
Fig. 5109. — BOULT’S PATENT Hand Pumps to any Pressure. 
DOUBLE AND TREBLE RAM TEST PUMPS, 
ENGINE CYLINDER LUBRICANT . 
TESTER. 
| The LONGBRIDGE BOILER 
VACUNA PRESSURE АМО Manuf. actured by TEST PUMP. Packs In smali 


various sizes for ures to 
300, 500, 2000, 10,000 lbs. and 
5,000 Ida. per square inch. 


leather case; weighs only 


ir dw. H Baile & СОП) — 7 


ALBION WORKS. SALFORD, MANCHESTER. 


" ' A "с ушла СР F- 
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THE DARLINGT ORGE 


LIMITED. Telephone : No, 
2610. 


DARLINGTON 


LAN 


Telegrams: 
FORCE. DARLINGTON. 


s 


~ 


ACID FORGE (> 


Сары "= 
MANIA 


UP TO 


ANY SIZE WEIGHT. 


с 


04 
RL 


— 
о 
— 
emm 
— 
— 
une 
— 
eum 
шз 
«қыс 
— 
uem 
=== 
qu 
— 
= 
— 
=== 
срив 
— 
с=з 
aap 
— 
— 
= 
== 
= 
= 
<= 
— 
=> 
«шә 
am 
=p 
===> 
= 
= 
— 
umb 
[s] 
= 
— 
= 
етар 
— 
бише 
— 
===> 
= 
— 
«лер 
-— 
aug 
— 
сие 
шер 
amem 
— 
о 
=> 
зет 
===> 
[d 
— 
===> 
(= 
— 
— 
[d 
= 
— 
«=> 
— 
exp 
quem 
ae 
enm 
= 
=> 
— 
== 
= 
am 
amp 
am 
emm 
стер 
— 
— 
= 
— 
= 
a 
= 
a= 
===> 
во 
сако 
— 
— 
== 
emm 
em 
= 
— 
= 
= 
aw 
em 
== 
— 
еш 
=m 
=n 
oD 
=> 
[cJ 
«ктер 
emp 
emo 
Dd 
amb 
= 
то 
uum 
rug 
== 
«===> 
— 
===> 
«=> 
— 
— 
===> 
өш 
ето 
= 
== 
a 
== 
— 
== 
ep 
-—— 
=a 
=p 
= 
— 
— 
— 
— 
«ғыз 
ыз 
— 
===> 
a 
— 
= 
am 
— 
— 
вто 
a 
— 
= 
жаа 
emm 
— 
— 
= 
- 
=p 
===> 
enm 
a 
еш 
== 
— 
— 
= 
am 
a 
am 
am 
mum 
eum 
— 
— 
— 
С] 
===> 
AES 
am 
a 
== 
слав 
curs 
= 
a= 
— 
— 
= 
— 
= 
— 
— 
amp 
= 
=z 
— 
ap 
— 
— 
— 
== 
Lord 
=> 
өш 
Lus] 
eum 
erum 
e 
ене 
ене 
«ие? 
зо 
ә 


08 
$.3 СЕК RUODE 
OLYMpI EA STOCK 


H AFT ~ ISHED 


KS 
DIESEL ENGINE GRAN 


аини 
ИИ 


ммм ЕТІ ne 


— Si. ©. GE. ЕМ у \. N ГА 


UNE 20, 1928. 
9, 1928.) ENGINEERING. [SUPPLEMENT page V] 49 


— — 


BR DS 


| д! | Би: 
jm x „ Um CD 
up ма 0, 2 NS 
| || © DIT 
киши | ANNA NUI 
"Ч A ) | | | t 
, Е. А ду УП + 9%, 
C CN " 
| 8 | | У 


| 
, 
E 
. 


The latest of three 12,500 Kw. Parsons Tandem Reaction Steam Turbines and Alternators, 3,000 R. P. M., 
installed in a British Power Station. 


PARSONS STEAM TURBINES | 
AND ELECTRIC GENERATORS 


Robust construction is one of the main features of PARSONS 
STEAM TURBINES and ELECTRIC GENERATORS. Every 


detail is designed with a view to :— 
PERMANENT and SATISFACTORY SERVICE. 


CONTRACTORS FOR COMPLETE POWER STATION EQUIPMENT. 


Also Manufacturers of 


| 
| 
TRANSFORMERS—SPEED REDUCING GEARS—SEARCHLIGHT REFLECTORS, ETC. | 


СА РАВ5О 


| <, COMPANY LTP 
HEATON WORKS, NEWCASTLE-on-TYNE. 
London Office: 56, Victoria Street, Westminster, S. W. I. 


| Ш ШІ 
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BRITISH 


anufacturers 


show your goods,next year. 


RITISH 


INDUSTRIES 


FAIR 


A д 
» 


Р 
7 


M 
et 
PME 
| 


НЕ 1929 British 
Industries Fair will 
be held as usual at 
the White City, London, 
and at Castle Bromwich, 


Birmingham, from Feb- 
ruary 18th to March 1st. 


Make уоит plans now! 
More than 300,000 sq. ft. 
of space has already been 
applied for by last year's 
exhibitors. There аге still 
plenty of good stand positions 
available for you. Invitations 


SS 5 
| ae қ are being sent to trade 
SS A S buyers in every corner of the 
4" 5H INDUSTRIES world. There will be more 
S — busi 
S | | | Pewee usines done than ever 
before. 


Full particulars and prices of 
space will be sent on request to 


THE ПЕРАКТМЕМТ OF ОУЕК- 
SEAS TRADE, 35, OLD QUEEN 
STREET, LONDON, S.W.1 or to 
THE SECRETARY, CHAMBER 
OF COMMERCE,BIRMINGHAM. 
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The Crompfon Parkinson 
KLOSD MOTOR 


The Klosd Motor is no ordinary totally enclosed | 
machine; it embodies an unusual principle. A fan ' 
on the rotor creates a constant and powerful stream 
of cold air flowing between the motor shell and the 
outer case. It cannot clog and lose efficiency. 
Test it by throwing a handful of sawdust into the 
machine and see that sawdust hurled yards away 
on the remote side. 


*"-- 


T TA © 


~s- 
ас 


. А М ~ 

We say with exact knowledge that there is по better \ 

motor made than the Klosd Motor; we say with P 

exact knowledge that it will operate year іп and J 

year out without attention, and that the adverse я 

conditions have not been discovered wherein it will 5 

not operate with complete and persistent satisfaction. 2 
Smaller and lighter than ordinary Totally Enclosed M 
PAREN Motors, it can be fitted close up to the plant it is ~ 
PRODUCTS driving. | b. 
ACc СС Motors | | } 
Generating Plant | У, 
Ашо Synchronous | 4 
Motors | > 
Tru Ма! Ai, ! {| 
Rolary Convertors | | D 
Transformers “ғ”. . 5 Ё | ме: 
Switchboards “| Bolt mS ха: | С 

Instruments ко 

i | 3. 
пето LIMITED ју 
CROMPTON PARKINSON LTD. HEAD OFFICE: GUISELEY, LEEDS. WORKS: GUISELEY AND CHELMSFORD. — 
i 4 
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% Те Winch with “Convertible” Drive 


“Zenith” Winch, „Convertible type, 
complete with steam drive. Views on | 
left show same winch with steam set re- 
moved and fitted with electric 5 drive. 


Load cap. 45 cwts. 


ASK FOR ILLUSTRATED LIST. 


“+ A V A - X ~. T - PENY и — "- 
1 Puls: BA У n cee n б " 


Та our latest models all parts of the Zenith Winch are interchangeable—including 
the prime-mover. For example, a Zenith” Winch equipped with steam drive can, 
when occasion demands, be converted to electric, petrol or belt drive. Any fitter can, 
m a few hours, remove the steam parts and substitute a motor or other power unit. 
The ‘change back” can be made as readily. If the winch is fitted with petrol or 
electric drive when you buy it, you can convert it subsequently to steam. Ask us to 
quote you for a Zenith Winch which can be converted from | 


steam to electric, petrol, crude oil or belt drive at will 


or vice 3 Zenith " Winches are made in sizes | - 8 tons load; rope speeds 
up to ft. per minute. Convertible type made in two sizes only—at present. 


СЕ кем — = жасу PR T | 
1 75% Ў noi ES Е "TH 
d 7. 3 ци 3 4 ; Ay у: у 
Toe X. Lm 12: no * у За ЈИ. А ЕЛ 0 ; | 
“ р * ха: VM = 5. У“ ДА. < fux № Е 5 >i + 
PILINGDOM, РАКЕ, LONDON.” 4-72 Clink ме | ewe. (а М) E BENE [I td. 4614 TELEPHONE · 
EA aroma GEM 22 ж ; > 25 Se — г: $ ES #21. JM б: j 
— a d 8 2 и ” ; 2 р И Z É ao 6 22 VICTORIA 9138. 


TELEGRAMS: 
Works : CLAYDON. . 2 » M NER n 
| | 54a, Parliament Street, London, S.W.1. 
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announcement 


DGAR ALLEN & CO., LIMITED, have acauired 

turing rights for the British Isles in the J. W. ES 8 pe 
у straight shank drills. With the Barnes straight shank drills, tests 
ave been made which show that 80% of the breakages can be saved; 50% 
more feed and speed can be obtained; and the drills cut smaller holes and 


|" | | r 
- rz remp Доли pi> * 
хат шр. |120 
ти ЊЕ) ШШ] 


BATTERIES OF DRILLING MACHINES USING THE BARNES PATENT FLOATING CHUCKS 
AND STRAIGHT SHANK DRILLS. 


last 100% longer than with any other method of driling. Tests have been 
made in a double column machine eliminating all spring, and even here the 
floating and centring of the drill was proved to do 50% more work. The 
illustrations above show batteries of drilling machines equipped with the 
Barnes floating straight shank drills, showing that many of the largest makers 
of constructional steels have already adopted these time and money-saving 
tools. Write for booklet Drilling with Perfect Alignment and send your 


enquiries to: 


Edgar Allen & Co., Ltd., 


Imperial Steel Works, 


Sheffield. 
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An important twist drill 
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F. N “ ` ага 7% SK THE MEN who are using 

pm Asquith Drilling Machines, using 

them on their everyday work. 

They are the men who know the { 

benefits to be derived from this quality- в 

built machine. They know of the speed 4 
and the ease of control, of the economical 

power consumption, of the trouble-free А 


service and the long Ше of the Asquith. d 


ee 


CEN 


= | THEY KNOW the make of drilling 


` #2 IN ) УУ À DX 
| E NaLLMTHZ 
| | S > 63 p Li dis > | 


ТТПТТ 
| 2 Чаа та ШЕ Machine illustrated is the machine which is the profit earner. 7“ 
| CHOR ERES im — —Znt ШТИ, Thrust Ginler dnd "Plate Wh h h А 1 ћ 
А РРА Radial Drilling Machine. » ether t ey are running quit 
| —— 7 Radials, Horizontals, Verticals, Light 
Please address all enquiries dircct to us or to our authorised Agents. Sensitives, the heaviest. Central Thrusts 


ЈЕ: | or Special Purpose Machines, their 
| WILLI AM ASQUITH LTD. | а Bicis will be :—‘ Asquith's 


show the biggest profit for the user, are 


ЈЕ 
| | РАЕК WORKS, HALIFAX, ENGLAND. the easiest. to. control, the cheapest 


| Telephone : 61258-9 Halifax. Telegrams: “ Drill, Halifax." in the long run, and last longest." 
| Codes: A B C 5th Edition, Liebers, Marconi International, Bentleys. 
| Midland Representatives : 
| ARTHUR ANDREWS MACHINE TOOL Co., 312, Bradford Street, Birmingham. ASK THEM YOURSELF 
| | and then, 


let us advise you on the best machine 
for your particular work. give us the 
opportunity to suggest layouts—its our 
job—and by this co-operation you wil 
ensure the maximum drilling efficiency. 


“BETTER SERVICE" SOCKETS. 


Are YOU using this improved Asquith accessory ? 
If not, it will pay you to investigate. | 
Write us for а sampie socket, which will be sent on approval. 


—— 


— ͤ ——?D:...ñ— — Q4 


E ooo en EN WEIGHBRIDGES | 


Se ЗВ "boda EXCLUSIVE FEATURES: 
— ана сз э у вы Ol Beh Koike Edge System № 


ж. мы, >. ла Ре 


the elimination of al rust and corrosion 
to knife edges and bearings—the vital parts: 
= Longer Service. 

[ncreased Efficiency. | 

Guaranteed interchangeable Components. 


Considerably Reduced Maintenance Charges. 


T 1 ILLUSTRATED PARTICULARS ОМ REQUEST. 


т» 
! i 5 ~ 
|| » > 


= 


| MAKERS OF ANY ТҮРЕ OF WEIGHING APPARATUS. 
ASHWORTH, SON & Со., Ltd., Midland Iron Works, DEWSBURY, England. 


London Office: и и 11, QUEEN VICTORIA STREET, E.C.4. 
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RANSOMES-RAPIER-MARION 
DIESEL-ELECTRIC means: 


Smoothness and ease of operation. 
The Simplicity and Flexibility of Steam. 


NO clutch troubles. 

NO clutching shocks. 

NO rope snatch. 

NO overstrained machinery. 
NO overloaded engine. 


Lowest fuel cost — maintenance — 
lost time. 

A full range of sizes and types to 
meet all conditions. 

Lower cost per yard—amply repaying 
first cost. 


Write for full details of these 
money-saving machines. 


5 
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Perfect Propulsion 
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| YACHTS: BARGES :|___ 

Г. GARDNER & SONS 10. | LAUNCHES : TUGS | LONDON OFFICE: 
PATRICROFT, | COASTERS: FERRIES | 115, Queen Victoria Street, 
MANCHESTER. | | | E.CA. 

PASSENGER BOATS | 

CARGO BOATS | 

| Жр СЕС ЛА FISHING BOATS | 

: rl 1 $ | 57 ` А 4 B т я | j : OIL TANKERS | 

"од. s | | Etc. Etc. 


М. One, two, three, four 
%; and six-cylinder 
Models мр to 
^ 500 В.НР. 
ы. 


е 
а” 
* 


c 


i і. = ~ p КЕ. ДЕЕР. — — -- — > 

: Thames Motor Tug Unico пива unth а 200 B. H. P. Gardner Heavy 
| Ой Engine. 

} 

| 


P REND АНИ ка МО cue E ЧУ У ANNE n pcm 7,62 n 
Chinese Passenger Boat Chia Ling Мати" fitted with a twin sat af 
Gardner Heavy Ой Env$nes-—600 B.H.P. 


ACKIN 


THAT PACKS 


With MINIMUM FRICTION & MAXIMUM DURABILITY. 


The United States Metallic Packing is the most extensively used and the 
most successful Packing in the World for аП types of Steam Engines. 


OVER 500,000 SUPPLIED. 


FACTS FITTED ON OVER 500 VESSELS IN THE BRITISH NAVY. 


ALSO USED BY UNITED STATES, FRENCH, DUTCH, JAPANESE, &c. 
NAVIES. 


WHICH ADOPTED BY CUNARD, ROYAL MAIL, OCEAN, ELLERMAN, UNION CASTLE, 
ELDER DEMPSTER, ORIENT, HOUSTON, HARRISON, ANCHOR, ALLAN, 
SPEAK | 


The United States Metallic Packing Co., Ltd. 
Soho Works, Allerton Road, Bradford, Yorks. en 


Telegrams—METALLIC, BRADFORD. Telephone Nos. 4705 and 4706. 


| 2... Fenchurch Street, E.C. 3. LIVERPOOL—632, Royal Liver Buildings. BOLTON—Palatine Buildings. 
| ANSEA—Pembroke Buildings. GLASGOW —82, St. Enoch Square. NEWCASTLE-ON- 2, Collingwood Street. 
| ТҮМЕ 


And at Belfast, Hull, Bristol, Portsmouth, Plymouth, Leith, Birmingham, Shefheld, Nottingham, Cardiff, etc 


— — — ин 
— . . . oO . ⅛—ͤ.nʃ NT ———— ˙¹ i 
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STEEL CASTINGS——rough, rough 
machined or finished machined— 
such as: Коере - Discs, Rudders, 
Stems, Shaft Bearings, Spur Wheels, 
Bearing Brackets for Electric Loco- 
motives, Parts of Turbines, Roll 
Housings, Press Standards, Fittings, 
Pinions, Pinion Rings, Couplings, Etc. 


„ ее —. 
, / у ~ 
Ж?” — , 
у. ” TTE 
2 2%” 
7 M 


Vereinigte Stahlwerke 
Aktiengesellschaft, 


Bochumer Verein, Bochum, 
Germany. 


NY 
SOAS 


Y McLAREN-BENZ 


LIGHT WEIGHT HIGH SPEED 


DIESEL 


OIL ENGINES 


FOR 
LOCOMOTIVES, RAILCARS, CRANES, 


PUMPING PLANT, WATERCRAFT, TYPE 
LIGHTING & POWER SETS, Etc., Е қ 


—À — -- — Ua ——— -- 


CONSUMPTION FROM .38 TO 
48 LBS. PER В.Н.Р. 
r ACCORDING 
TO SIZE. 


N | McLAREN'S WONDERFUL ; 


DIESEL PLOUGHING TACKLE 


IS THE WORLD'S CHEAPEST METHOD OF 


7 LAND CULTIVATION. ПО PENES 


SIMPLE, ROBUST AND DURABLE. 
Telephone Numbers: 
Cables: Е 
all codes а & H McLAREN L I D eg аса 
АП Codes used. e ө 9 
LEEDS. 1242 


57 


EXCAVATORS, COMPRESSOR SETS, AIRLESS SOLID INJECTION FOUR STROKE 


us — — 


E — 
—————. 
| 
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A New Ball Bearing 


Бр Combined Radial & Thrust Loads, ` 
(Patent 263458/26 ) 


E 


KKA 


FOR SEVERE LOADS. 
STANDARD DIMENSIONS. 


— Y^ | А > 
от EU тя м АП. = 
фа ОГАЕ ДА " 7 4-4 
~ y / Vy cq 


--- — 


~ - 
— >- — 


; OVENTRY. 


- — они et 


THE AUTO MACHINERY CO.LTD.. С 


Е --- ESTABLISHED 1886.--- 


ГРАЧ — 


4309 


THE HELE-SHAW ВЕАСНАМ 


Б VARIABLE HYDRAULIC mum 
[PUMP AND — 
TRANSMISSION 

GEAR 


A Flexible Transmission Gear for practically every Drive. 


It is a highly effective Gear, economical in space, labour, power and time, 
and is invaluable where easily controlled, and accurately regular, speed 
in machinery is essential. 


Especially suitable for Hoisting Machinery of all kinds, Textile, Printing 
Lakers’, Glass Makers’ and Chemical Works Machinery, the Hele-Shaw 
Heacham Gear can be used to give better results at lower cost on every count 
than any other method of transmission. | 


! The pump element alone is ideal for operating the hydraulic rams of bridges, 
hydraulic presses, coke oven rams, furnace doors and other steel works machinery, 
hydraulic lifts, etc., as any speed of movement can be got without altering the 
speed oí the pump. 


If you use power for any purpose—write to-day ——— p Н "^ 
for full particulars of this interesting Gear. с НИ Е пе е көле» ра - | eos ————— 
Ask for Catalogue No. H.4223. 077 PUMP  — — HYDRAULIC MOTOR 


B GREENWOODzBATLEY * 


| ALBION WORKS + LEED} 


— 


—— — А A Б ___04Ј 449. ~ Г 
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THE ECONOMICAL POWER. 
—————— 


T 
S 
> 


+ 


LA 


N 
~ 
x 


5 


Ж 


РУТ 


FUEL-OIL 
> МЕ . 
DUE аа еа ~ (У 
ENGINES 
НАДИ] 


Catalogues free 
on application. 


TANGYES L™ - BIRMINGHAM. 


PELS' 
PRODUCTS 


hears Punch Long Біздей 
әң ер са мен Plate Splitting Shears. 
Bar, Angle and Tee Bevel Cropper. 


ARE BUILT TO LAST—NOT TO BREAK 


Their Armour Plate Frames are permanently guaranteed. 
See PERMANENT EXHIBITION at 


32.34, OSNABURGH STREET, LONDON, N.W.1 


(Opposite Great Portland Street Underground Station) 
Where a large number of tools can be inspected at all times in operation. iii 


CALL—INSPECT—COMPARE 


HENRY PELS 


Е DINE. 1 
o», Ж. ағы 


P | | De 
Дт A Ў ARES Bites, Ж 3 ж T а 
, і ~ | жас pk тоз па асуы 
= — "Ж WS nage У 
| Де Ver 3 
Be eur Dr 
~ — ~ ae in — 4 | 
а NT 


MAIN STEAM PIPES. 


We invite your enquiries for all types 
of Bends, Branches, Flanges, etc., for 
| Collieries, Mills, Factories and Shipyards 


GLASGOW LONDON MANCHESTER NEWCASTLE CARDIFF, Erc. 


for reducing pattern costs. 


© 


Write for full descriptive Booklet and Catalogue E. 


Wadkin @ Co., Green Lane Works, Leicester. 


London Office: 11, Queen Victoria Street, E.C.4. 


" — — — = 


4421 


4121 


The machine with the world-wide reputation 


А eee 


— — — _ aW - A, 497 497. УЧА 
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LITTLE GIANT PORTABLE PKEUMATIC TOOLS. 


For the Locomotive Boller Shop. 


Tel. Address: 
CAULKING,i PICCY, LONDON. 


Tel. No.: 
.GERRARD 19215. 


ORK S: 
LE. FRASERBURGH, SCOTLAND. 
+, 14 ~ 

ut М к 7А 

. | { А * > x 

ДЕ 

ы; ү BRANCHES ALL OVER 
THE WORLD. 
NO. 36 RC. RED GIANT PNEUMATIC DRILL EXPANDING 31 in. dm c HU ; d я m : 
EXTERNAL DIA. COPPER TUBE i, AVERAGE TIME PER TUBE DRILL, REAMING OUT TO Zin DIA. THROUGH 1 W. THICK 
(IN Ad ) 40 SECS. | COPPER TUBE PLATE IN LOCO. BOILER; AVERAGE TIME 
PER OPERATION 1:5 MINS. 


Write for Catalogue No. 44, telling you all about them. 


THE CONSOLIDATED PNEUMATIC TOOL CO., LTD. 


Head Offices: EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W. t. 4425 


THE OUTSTANDING EXCELLENCE OF 


BROKE TOOLS 


IS ENDORSED BY THEIR UNIVERSAL USE IN LEADING 
ENGINEERING SHOPS. 


Every “ BROOKE” Tool may be relied upon for—— 
% ACCURACY 4: DURABILITY 


Add to these sterling qualities, exceptionally high- 
grade finish, and the fact that “ВКООКЕ TOOLS" 
are supplied at competitive prices, and you have 
sound reasons to help you to decide to— 


SPECIFY 
“BROOKE TOOLS" 


ON YOUR NEXT ORDER. 


Write NOW for prices m 
and other particulars. i 


The BROOKE TOOL 
MANUFACTURING CO, LTD, i 
| GREET, " 
BIRMINGHA М. 
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“GEC. KIOSK SUB-STATIONS 


A sound proposition for Engineers. 


d Hu " 
Р" TPRI US 
\ ұ a , > 
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G.E.C. KIOSKS ARE: 


ECONOMICAL—fist cost much lower 


than a brick sub-station. 


STRONGLY BUILT—all upright sup- 


ports are of rolled steel, and side plates 
and doors are of sheet steel. 


SAFE—the same high degree of safety is 
ensured as is demanded by the Home 
Office in factories. 


WEATHERPROOF -—the doors fit pro- 


репу on their hinges and the roof 
overhangs to carry water away. 


READILY P ORTABLE—may easily be 


moved to meet the development of the 
supply. 


- : А G.E.C. Kiosk Sub-station in the grounds of a ра. residence. 
- Part of a large Kiosk scheme in Lancashire 


THE GENERAL ELECTRIC СО. LTD. 


Head Office: - - Magnet House, Kingsway, London, W.C.2. 


Engineering Witton Works, Birmingham. 
Works Fraser & Chalmers Engineering Works, Erith, Kent. 


Branches throughout Great Britain and in all the principal markets of the world. чела wae 


«со тем ORR 


The Best—and British Throughout 


Heap’s 
Patent Screwing Machines 
with Tangential Dies 


are the last word in Screwing Machines. They are designed from beginning to 
end as high class Machine Tools and embody features not found in any other 
make of Screwing Machine. 

The Die Head is of entirely new design and is patented. 


The Tangential Dies are Thread milled and hardened. When dull they can be 
simply re-ground and are then equal to new. They never require re-hobbing. 
Responsible representatives of firms interested are invited to visit our Works to 
inspect the Machines in construction and completed, test them in actual use 
and prove their capabilities. 


3968 


J oshua Heap & Co., Ltd., Ashton-under-Lyne, England. 


"v ww 


———————Má-——. . 
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BRASS CASE PIPE 
THERMOMETERS. 


Straight and 
Angle types. 


From 0° to 1000° Fah. 


Insulated Scale 
in Glass Sheath. 


RS, EAR CM, ЖИН CS, /: 


ENGINEERING. [SUPPLEMENT page XIX] 63 


HERMOMETERS—TACHOMETERS—PYROMETERS. 


DIAL and RECORDING STEEL 
MERCURY PYROMETERS. 


“NEW ERA" 


PATENT 


TACHOMETERS. 


Horizontal Type without counter. 
Vertical Type with 7 fig. counter. 


арт ДТ 


«СУ i00 N 

000 HOO 

V 5 м v^ 
„. 4 е 


16007 | 


— 


18007 
2 


For :— 

FLUE GASES, SUPERHEATERS, 

ECONOMISERS, STEAM PIPES, 

etc., etc., over 176,000 supplied to 

Power Stations, Breweries, Sugar 
Refineries, etc., etc. 


A HIGH-CLASS INSTRUMENT OF EXTREME 
ACCURACY AT A REASONABLE PRICE. 


PRICE LISTS, with blue prints, sent on request. 


ENGINEERING SUPPLIES Жағы». 
Makers of all Types of Dial and Recording Pyrometers, Pipe and Flue Thermometers, Tachometers, etc., 


Telephene : CITY 2660. 


АВСТРИИ ВА А А А А А ДА ВВ ВА АРА ВАРА АРАГ 
ME RR ¼5mꝶqꝓ . 0½ m... T:: 


orders for 
installations 
H.MS "AMAZON." 


Britain's latest and largest 
post-war destroyer. Speed, 
37.96 knots. 
H.M.S “SUFFOLK.” 
One of the new 10,000 


tons cruisers, 


Опе of the new destroyers 
for the British Navy. 
Six destroyers for the 
Cheilan Navy. 

Four destroyers for the 


Italian Navy. 
Two Flotilla Leaders for 


the Roumanian 


Navy. 


2014 


Telegrams : PROELLS, LONDON. 


11, QUEEN VICTORIA STREET, LONDON, E.C. 


Works: LONDON & SHEFFIELD. 


COAL, OIL, or WOOD-FIRED 
WATER TUBE BOILERS. 


43 years ago we produced the first successful water 
tube boiler, and our latest types continue in a foremost 
position as steam generators. They are readily 
accessible for cleaning and replacement, space and 
weight saving, and equally distributed heating ensures 
tight seams. Superheaters can be fitted if required. 


JOHN I. THORNYCROFT & CO., LIMITED, 
WOOLSTON WORKS, SOUTHAMPTON. 


Telebhone Nos. : 
15.16.17. 


— — 
— Ц 


— — 


Telegrams : 
/ А) yp пу t + 
A battery of Thornycrof Thornycroft, Southampton. | 


1-4 | ‘oolston 
oil-fired water tube boilers. W oolsto 


\ жа k 


и ^ -> = | Е 
H. M. S. Suffolk a neu 10,000 Patent | 
tons cruiser. Boilers supplied by THORN YCROFT | | 
ма о 24 5 ој Па OIL FUEL SPRAYER > 
| аст у contractors, Messsrs. ~ 6 
Parsons Marine Steam Turbine Fitted fo vessels totallin over € 
Co., Limited. 2.250000 H. P. 
қ 
^ 
| 
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E 


ЩЕ 


ЕШІШІШ кинетика 


"v 


Leather Belting 
The Key to 
Peace in Industry! 


To keep the wheels of Industry revolving smoothly and 
1 sweetly it IS essential to have efficient power transmission. 


| Guaranteed | The Combination of Ше Competent Operator and TULLIS“ 
|. 98% “COLUMBIA” Special Leather Belting assures a “ NON-STOP” 
| Stretchless | “STRAIGHT RUN." 

mer | ohn ullis &Son td Там iut. > 


: : LEATHER | BELTING _ SPECIALISTS. 9 Telegrams : 
14 — : ST. ANN'S WORKS, TULLIS STREET, GLASGOW, S.E. “Tullis, Glasgow." 8013 


КУО УОЛ ООО УУ УО ОООО Л ЩЩ 
MTT s 


zl 
= 


* 
! 


ОВЕ SERVICE 


Seamless Steel Coils of extra Strength & Durability 0 vro 
for Refrigeration, Chemical Plant, Etc. 


Seamless Steel Coils 


are manufactured throughout in our own Works to any 
design. 

Тһе Tubing used is manufactured under highly technical 
control from metal of high grade analysis. 

The special processes employed ensure extra long seamless 
lengths of uniform structural strength through the entire 
length of Tube-wall. 

Tubes are subsequently manipulated in our own Works 
precisely to your Specification and ready for coupling Чр. 


; УМ A 
POP LP 
NEL Se 


N.B. — Complete Coils 


= | 
in Stainless Steel 
TON or where desired. 


TUBE CO LTD 


”% 
у 


————— -- 
== 2... ло хұ20 жалда ~ += _ _ | | 
phone: East 1311, Гү» 

'Grams: “ Tubrom, Birmingham. 
de | 


BIRMINGHAM | IE 


Sales Dept.: Rocky Lane, 
Aston, Birmingham, to which 
all enquiries should be sent. 


— и 


чт 997 49”, q^ 
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BROWN, LENOX 8 Co. London, 


LIMITED, 


POPLAR, LONDON, Е.14. 


Contractors to the Admiralty since 1808. 


Ки - — 
ва + 


BoA гут." HINT) VL пт: 
та — 
KAN 9. 
~ a ^ / ut | 
EK M N | 


У, 


Manufacturers of 


Rivetted Tanks of every description. 


Speciality :—Patent Pressed Steel Sectional Tanks in 
multiple units of 3 ft., 4 ft. and 4 ft. 10 in. with round 


or square comers. Bolted joints. 


~ 
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Mooring, Beacon and Light Buoys, Submarine Telegraph 
i Buoys. 


Coal Bunkers, Hoppers, Chutes, Steel Chimneys, 
Supporting Towers for Tanks, &c., &c. 


Telegrams: LENOX, MILLWALL. 
Telephone; East 700 (Two Lines). 


"SENTINEL" VALVES 


LARGE or SMALL 
WE HAVE 


ONE QUALITY 
THE BEST. 


LARGE STOCKS OF STANDARD VALVES 
FOR WATER, STEAM, AIR, OIL, BENZINE, 
CHEMICALS AND SEWAGE. 


FOR ALL PRESSURES AND HIGHEST 
TEMPERATURES. 


IN CAST IRON, GUN METAL OR CAST 
STEEL. 


Estimates, drawings and stock lists free. Forged Steel Needle Valves ; 
made up to ў in. bore. 


28 in. Н.Р. Sluice Valve with 4 in. bypass. 


ALLEY а МАСТЕН АМ LiD 


ENTINEL VALVE WORKS 


AIR COMPRESSORS MADE AT SENTINEL WORKS, GLASGOW. 


ы «^. Уе 579 < чм 
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умру WALLWORK A СО. Led. MANCHESTER 


THE GREAT AUTHORITIES 
OIL-FIRING PROBLEMS 


are 
LAIDLAW DREW &Co.Ltd. 


SIMON SQUARE - - EDINBURGH. 
dias) бышыр .. ͥͤ H — 


% Smith & боп, Lid. 


ACTUAL MANUFACTURERS 
OF 


MARINE & ENGINE ROOM 
CLOCKS 


To some of the largest Navies 
and Railways in the World. 


АУ АЗ 
. 


i № $ Ay у. 
UA 2 ЖЕ 
НАВОЗ 


ао ес сезік ММ" 
592202 
> 


= СЕ 
2288 The illustration is of a 400 B. H.P. four cylinder Crossley-Premier Heavy-Oil Engine | 
3 at the Port Talbot Electricity Station, South Wales. a 


тез engine, direct coupled to а 250 K.W. alternator, is repre- 
sentative of the combined experience of two pioneer firms, 
who for many years have been extensively engaged in the manufacture 
of oil engines, the reliability of which has been proved under 
continuous day and night running over long periods. The 


CROSSLEY-PREMIER 
HEAVY-OIL ENGINE 


is the most economical type of prime mover—there being no 
stand-by losses, whilst labour is reduced to a minimum. 


Solid Brass Cases. 
Non-Magnetic-Lever Movement. 
Sizes, 6 to ao inches diameter. 
Suitable for Engine Rooms, 
Saloons, Railways, Ships, etc., etc. 


Awarded highest number of marks for English Watches 
National Physical Laboratory 1920-1921. 


PRICES ON APPLICATION. 


TS 
DAR АУ SA 


= 


> ЕЛ 
2 Кі 
мы 
ула 
a 
N 
2$ 
„ 
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We have been responsible for the installation of many thousands 
of horse power in all branches of industry, and have installed 
some of the largest internal combustion engine-driven stations 
in the world. 


THE PREMIER GAS ENGINE COMPANY LTD. 


|“ Guide to the Purchase of a Watch," 
| 1928 Edition. Free on Application. 


$. SMITH & SON, L = 


HOLDERS OF 4 ROYAL WARRANTS. 


4163 


WATCHMAKERS TO THE ADMIRALTY. SANDIACRE, Nr. NOTT INGHAM. 
6,* Grand Buildings Telephone : 39, Sandtacre. Telegrams : Premier, Sandiacrz.” 
? LONDON OFFICE 139-141, Queen Victoria Street, E.C.A. РА. 


TRAFALGAR SQUARE, W.C. 


THE 


FOR TESTING the B.H.P. 
of AUTOMOBILE, AERO, 
OIL, GAS, DIESEL, AND 
STEAM ENGINES, AND 
TURBINES. INEXPEN- 

SIVE, CONVENIENT, Xa р. = дет 
SCIENTIFICALL Y E 


Wm. Denny & Bros. 
Cammell Laird. 
ACC U R ATE қ Beardmore. 


РІ охјета. 
еазе зепа Гог јгее сору ој пеш pu Brown; 


and revised Catalogue No. 80 / 1. Campbell Gas Eng. Co., etc., etc. 3803 


Heenan & Froude Ltd. Worcester England 


DYNAMOMETER 


Users— 
British Admirally. 
British War Office. 
British Air Ministry. 
United Stales Navy Board. 
French War Office. 
Royal Naval Yard, Japan. 
Rolls Royce. 
Daimler. 
Sunbeam. 
Wolseley’. 
Darracq. 
Napier. 
Armstrong Siddeley. 


— 


рее 
tet ee "саби а гал d 


МУ НЕАТНМАМ 4) 
РАВ5ОМ 5 GREEN. LONDON. SW. 


6 in., 12 in., 18 in. GEARED PUMP HEADS. PHOTOGRAPHED ІМ OUR WORKS. 3626 
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А. С > KENYON'S 
E B PATENT 
| E OIL FILTER 
MAKERS OF BORING PLANTS ENGINEERS WATER 
GRANTHAM SEPARATOR. 
PUMPING ENGINES Over 1000 ordered by H.M. 
DEEP WELL Government. 
BOREHOLE ENGINEERS' 
FORCE STORES, TOOLS. 
AIR LIFT PUMPS Send your enquiries. 
TURBINE ALEXANDER KENYON & 00., LTD. 
CENTRIFUGAL Victoria Bridge, MANCHESTER. 4199 
. . —— > —— 
FOR ALL DRILL CHUCKS 
WATERWORKS JACOB Pattern. 
MINES Guaranteed to run true 
DOCKS within 0004“ 
CONTRACTORS RAILWAYS DUTIES Three Jaw 
FOR ESTATES ex sure and easy 
AND ALL | | grip with 
WATERWORKS INDUSTRIES — 
INDUSTRIAL O—1" 8/10 
AND ESTATE о" 10/6 PIDGEN BROS. 
WATER SUPPLIES о—} 14/6 LONDON, ECL” 
ву DRIQUETTE MACHINERY 
FOR 
BORING Coal, Coke, Ores, etc. 
SINKING Write: Herbert Alexander & Co., Ltd., 
TUNNELLING Charmouth Street, Leeds. 4313 
PEEING CLYNE ENGINEERING 00., L™- 
Telegrams; “ MODERNIZE.” Tele. No. 4070 Orrr. 
On Lists of Admiralty, War Office, Crown Agents, India Office, &c. WATER COOLERS, CONDENSING 
- PLANTS, VACUUM PUMPS 
Teh tx ТЕ AND COMPRESSORS, | 
же ч 5 | 1 M N МЕ | eT ТШЕ | STEAM TRAPS, &c. 04.1451 | 
VN 2 қ У | * A № — | 94 MARKET ST. MANCHESTER. 
FROM S OO | 
ALL GAUGES АМО SIZES. 1605 
KERR STUART'S 
5, Broad St. Place, London, E.C. 
| Е 22” FIRE ESCAPES $ 
ШЫ. ЕЛ 4 FIRE EXTINCTORS 
—— |! FIRE HOSE & FITTINGS: 
Ф | 
| 
| 


INTERNATIONAL 


FOSTER BROTHERS, Limited, | 
TUBES & FITTINGS, 


Cane БЕНЕН ЕВТИН: Main Steam Pipe Installations. огоз 
GRINDING, SCREENING а AIR SEPARATION SPECIALISTS 4413 Ww >" нејр.'ро|-»" - Un 4 Ж. 


HAMWORTHY | 


PUMPS and AIR COMPRESSORS 
THE EANWORTEY r 00., 144, 


16, Victoria Street, ызы РРА 
ы: 118, Queen Street, GLASGOW. 


GRINDING а  PULVERIZING OFFICES 
и, Southampton Row, London. МСІ. 


quo 325 ee эме 


ыг poe — о 2—25 — 
“$ 


— — 
DAWSON & DOWNIE, 


CLYDEBANK. LTD. 


PUMPS ™ 


FOR LAND and MARINE PLANTS 
SEE ILLUSTRATED ADVT. PAGE 67, June 22. 


JOHN GRIEVE & С0, | 


MOTHERWELL, 


Or WAG 1 ЕА УМА 4 CRANE MAKERS. 


~ ок ЗСУ 


See last and next week's advertisement. 8770 
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Difficult Conveying 
Problems 


deal 
am Kenyon « Sons, Ltd., 
Chapel Field Works. Dukinfield. 


2911 


COMBINED AIR PUMPS & JET CONDENSERS 


BENNS PATENT | 
SINGLE OR DOUBLE ACTING. ROPE,BELT OR MOTOR DRIVEN. 


Mill Gearing |. s. 
in all its E Steam Cylinders 


Branches. ТЕП ШІ апа Air Pumps 
" Жа | 1 Өз; Bored ош in 
eam Engines же Duae their places. 
| | | Indicated and we | — р 
The Pneumatic System of handling materials is Reported upon. 


invaluable where the application of mechanical 
conveying plant is difficult or impossible. The 
suction pipe can be taken anywhere and can be 
used for transporting materials such as coal, grain, 
etc., over intervening buildings, roadways, canals 
and other obstacles. The suction plant illustrated 
is conveying coal a distance of 750 feet over the 
roofs of buildings at Messrs. Edward Lloyd's Paper 


Works, Sittingbourne. CO, Refrigerati ПЕ Machines 


WE MANUFACTURE ALL TYPES 


OF HANDLING APPLIANCES. MULTIPLE EFFECT 


Fwull particulars from COMPRESSION 
HENRY SIMON LTD. WITH 
ENGINEERS 


- - - MANCHESTER. PRE-COOLING BY PRIMARY 


Please address enquiries to 
Conveying Dept, CHEADLE HEATH, Stockport. «uso ee 


| 
| 
| 
| 


TA. j 54 
S.S. STOTT & Со 
LANESIDE FOUNDRY, HASLINGDEN. 


GNABLES THESE MACHINES TO MAINTAIN 
THEIR HIGH EFFICIENCY UNDER THE BOST 
TRYING CONDITIONS. 


MAXWELL а FAGE зедовяв = 30 
DARTFORD, ENGLAND. | 


(Suoeeseore to BRUCE & STILL, Limited), 
49, SEFTON STREET, LIVERPOOL, 
0O0NSTRUOTIONAL ENGINEERS and OONTRAOTORB. Fino ee 


POR STEEL BUILDINGS, BRIDCES, CIRDERS AND ALL DESCRIPTIONS R Б еее" 
TIMBER BUILDIMCS DESICNEO FOR USE AT HOME AND ABROAD, ete шыш wu. қ 


3738 


Weighers | 


of guaranteed accuracy. 
NOTTINGHAM. Machinery 


automatic & continuous. | 
Por 40 YEARS | 
SONS, | 

RICHARD SIMON & | 
= Phenix Works, 
NOTTI NGHAM. | 


| ЕС 


— Catalogues 420) : ма < | > | 
Telephone: Мо. 1817 ROYAL. xis со" application. : r Bala Nottingham." | 


: у њи 
: " GALVANIZER, LIVERPOOL." E _ А Simon Auto-Weigher in a Colliery. 


DRAYTON MS TEMPERATURE 
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2 


REGULATORS 


for the automatic control of 
temperatu ев, pressures, vacuum, 
= m. | humidity and liquid level. 


The comprehensive range of Drayton 
Automatic Regulators includes air 
operated regulators for the finest con- 
trol, water operated regulators for 
fairly fine control, and self operating 
regulators for conditions where a close 
operating margin is not essential. May 
we send you our Regulator Catalogue? 


THE DRAYTON REGULATOR 
AND INSTRUMENT CO., LTD., 


WEST DRAYTON, 
30 MIDDLESEX. 


REGULATOR 


ÍC 
4 SPURS, SKEWS, 
SPIRALS, BEVELS, 

WORMS a d 
WORM WHEELS, 
INTERNALS, 

RACKS. 


“REDUCTION BOXES 


25 years' specialization 
has yielded us unique 
experience and reputation. 


We welcome your 
problems and enquiries. 


Е. ARNOLD POCHIN & BRO. 
Trafford Road, Trafford Park, 
MANCHESTER. 3856 


ELECTRIC SALINOMETER 


gives you a direct reading 
of the amount of impurity 


There are no corrections or calculations 
to make, and it is compensated for 
temperatures. 

You read it just as you would a steam 
gauge. 


It will show the smallest 
trace of impurity. 


Write for Pamphlet E. 4485 Adopted by British and Australian Navies. 


W. CROCKATT & SONS LTD., Pollokshields, Glasgow: 


2 High Class 
' Vertical 
Boilers 


on stock 


PRICES . 
Partea rs 77072 


с, 1 


Central 
ВОШЕК 
Works. . 
Loughboroug h 
2 ЫС 7е/ео 


Or 
Immediate 
Delivery 

бета Е for 

Conéractcors, 
Caches 
Dares, 

Seam Cranes. 
Heating Purposes, 

Sugar 60/1/1128, 

C Оаарггез, 
PULmOIRE 

Break-Down Jobs, 


ес. 


＋ 21 CPs 


AUER. Ж A y 
e ы 
Год I bOro 227 Lot live, 
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МЕКВУМЕАТНЕВЗ" PATENT 
Water-Tube " Safety J.. BOILERS. 


Es HP то 250 Н 
| Рог 00А1, WOOD, or OIL FUEL. 
The Ideal Boiler (ог 


EMERGENCIES 
and for all cases where 


Lightness, Portability. 
and Small Bulk are 


essential. 


A large user of Merryweather Boilers 
in the East says they are easily 


теа worked and kept in order by Native 

> TA У labour. The Boilers were used under 

AN АА very severe conditions, on bad water 
MERRYWEATHER. (омром, , and for long periods. 


This IIlustratlon speaks for the Lightness and 
Portability of Merryweather Boilers. | 
Greenwich, S.E. IO, and Showrooms 


MERRYWEATHER & SONS, Ltd., 65. Long Acre, W.C. 2, LONDON. | 


With which is now Incorporated SHAND, MASON 8 Co 43:9 


ESTIMATES | SUBMITTED. 


ШІШШШІШІШІШІШІШІШІ KINGHORN'S 

5 = METALLIC VALVES 

Е - так | 
< = METALLIC VALVE СО., 

< = COLONIAL HOUSE, WATER sr. 
ЕШПШІШҮШІШІТІШІТІІГІТІЕ LIVERPOOL, 48 


PUMPS. 


ONLY ONE 
STEAM VALVE. ан» 


MINIMUM WORKING 


FRIEDENTHALS L™ 


RIVER ENGINE WORK8, PRESTON. 


— 


“DIAMOND” & “KEYSTONE.” 


Illustrated Lists and Particulars on application to the 
SOLE AGENTS— 


EL. L U EKE, Lro.. 


12 & 14, Brazennose Street, Manchester, Eng. 


4144 


441. ЗАМКУ NETHERTON Е 


BOILER MAKERS, ENGINEERS & BUILDERS 
NETHERTON, DUDLEY. WORCS. | 
11111111 


1 Another Instance 
dde production was increased 100% 
by using cutters designed by 


|| | BROWN & SHARPE. 


The New B & S Cutter Cat 
alogue No. 30 B will 
help you select the right cutter for any job. 


Sent on application to || 


TEEL, АМУ 
QUALITY, ROUGH or MACHINED. 


ritis 
BROWN s PARTNERS LTD., SN 
GLASGOW ONDON : N EWCASTLE- а 
10, St. vine Ad ddnde Но 4-2 ОМ-ТҮМЕ: ЖҚС 
Plac King wi illiam St St. 109, Pilgrim St. 


C 1 Й 


Fried. Krupp Alktiengesellschalt 


kd cr Fk. HUTTE | 
| Rheinhausen (Niederrhein), Germany - ј 


Structural Steel Work | 


of all kinds to own and foreign design / 
Mines / Bridges / Buildings l 
Unòergrounò Structures | 

Shipbuilding / Hydraulic Structures | 

Speciality: LATTICE POLES  » 7 


Building material from our own Steel “6 


2 Works and Rolling Mills 
“2 Wedded 
OO gle с 


Digitized by 
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ABSOLUTE 
DEPENDABILITY 


THE 
FLAT PLATE VALVE 
IS THE LAST WORD 
IN SIMPLICITY. 


CHADWICK PATENT 
BEARING COMPANY | То. 
HIGH WYCOMBE. 


IT IS IMPORTANT. 
When buying STAUFFERS LUBRICANT 


-the original high grade machine 
каған yourself that it is 

e product of TRIER BROS Ltd, the 
sole manufacturers & proprietors 


of the above Кез Trade Mark. 


We frequently come across users 
of lubricant who consider and therefore 
use, the word STAUFFERS' as a 

. GENERIC TERM 
for any sort of дгеазе which has similor 
colour & consistency to our own product. 

Naturally. competitors either actively 
or мерни encourage this belief с 
though imitation is held to be the 
‘sincerest form of flaHery” we wish 
to safeguard both old and new 
customers against interior imitation. 


Look for the Reg Trade Mark 


^ 2, е 2 9% 
Sole Manufacturers: 


TRIER BROS., LTD., 


Cumberland Works, 
Camberwell, S.E.5. 4532 


86, Victoria Street, 
Westminster, S.W.1. 


WHICHEVER: WAY 
YOU IR. AT- TT 


. front, back, or internally you are forced to admire the excellent 


craftsmanship of the Foster Boiler. 
Everyone does. 
And then, when you have had an opportunity to observe the way 


it performs, you are satisfied that the Foster Boil 
claim it to be—Second to None. an 


“Рһопе: 19 & 96 ЈОЗЕРН 


Preston. London Office ; 
S FOSTER == 
| AND SONS. " UAE 
SOHO FOUNDRY. PRESTON 4129 


THE 
MARK OF THE 
Е» PACKINGS 


= ТШШ 


ІТ STANDS ALONE. 
Look for the Thin Red Lime. 
Refuse all Imitations. 
Write for Catalogue No. OE to: 
JAMES WALKER & CO., LTD., “Lion” У’овкз, WOKING, SURREY. 


4140 


Y*49 ЖГГАЗС > о до 


DEI 


Cw * ACE 
~ св | 5 
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Representatives for кшен" for 
. AUSTRALASIA : 


Mesars. Ккох SOHLAPP Messrs. Рае 2 со. LTD., 
Азр co., 42, Gresham House, 
| Collins House, Я0 үр Old Broad Street, 
$60, Collins Street, LONDON, 
----- B. C. 2. 


MELBOURNE, Australis. 


Specialists in 
15 qh Pressure 


ework. 
allations 


Е z MEN 

9 in. CENTRE COMBINATION TURRET LATHE | |Е| his piece is typical of the - 
for all kinds of Chucking Work = unusual shapes we Ж are callld E 

and Bar Work up to 2} in. diameter = upon to make. At illwall we have Е 

CAN ВЕ SEEN ІМ OPERATION AT OUR WORKS. = every facility for manufacturing pipe Е 

| MS еккеннен = work of every description and ме E 
| JOHN HOLROYD & C».L то. = cordially invite your enquiries. Е 
| = LE BAS TUBE CO., LTD = 

MILNROW, ee = Dock House, Billiter Street, Lada. EC. = 

Makers of Machine Tools to increase Production. = Wokke: Ccrobi Iron Wonne Инн, Rie. = 
у BRONzE»^ SS of | LLL lrrtiſIfHDAZ Hmmm ne e 


ТНЕ 


BRIGHTSIDE 
FOUNDRY AND 
Engineering Co., Ltd. 


We build modern 
Machinery for 


COLLIERIES : 


BRITISH MANUFACTURE 


This mark 
has been adopted 


FANS 
PUMPS 
WINDERS by the B.L. M.A. 
HAULAGES (Regd. Trade Mark, Sheet Lead 473, 435, Lead Pipe 473, 436), 
HYDRAULIC — 
DECKING PLANTS anufacturers Association. 


Looh for it, It is Your Guarantee of Quality. 


Lead lasts ! 
—then buy Branded British 


Etc. 


Other Specialities : 
ROLLING MILL MACHINERY 
CHILL AND GRAIN ROLLS = 
HYDRAULIC MACHINERY 
CLAY WORKING MACHINERY 


“cone, Su SHEFFIELD „з 


Lm pre 
| Sm Gem 
жы e {75 5217 
EUN Ier у ха, AUR TER 


зла LE a ща: 
скри 5333 

4| MANUFACTURERS Jp 
|| А SBOCIATION LTD. | 


BRITISH LEAD MANUF 2 5 ASSOCIATION LTD. 
^N 


ew Broad S 


For all Capacities up to 400 ft. depth. 
Pumps can be arranged for direct Motor 


Drive, or through Belt or Gear Transmission, 
or by any form of Steam, Gas, or Oil Engines. 


Ж» 


КОЛ 


Ж Ж % 


Ж 


А 


777 7 2 
e,, 


Ж 


... P GA 


А 


|| FOR CHEAP AND PURE WATER SUPPLY, 


\ BRINE WELLS, ETC. 

\\ THE most economical Pump because it can be adapted 
N to existing Boreholes, gives maximum yield and 
high efficiency, the depth of pumping can be 
easily increased, occupies small space, requires 
only cheap foundations, is simple to install, and 
the maintenance cost 15 negligible. 


SEGsrened TADO "ARM 


ORYSDAL 


8818 REG ма 467390. 


SSSA 
` ^ n ХХ... МУ қ NN МУ NN 


NORTONÍ 


TEVIDALE| 
ый за ITED STAFFS 


in the NORTON patent 
AUTOMATIC 


TIPTON 


% 


ж 
Ж 


2 
% 
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Г 


7 


RSS 
SS 


SN 
NS 
“ 


N 


ж 
ЖЖ 
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ORDINARY EVERYDAY RESULTS 


are far more accurate than in any 
other type of Coal Cleaning plant. 


/// 
A 
А 


Р 


Р 
ТЖ ZO ACC omo o 


С 


ГС 


Independent analysis of Anthracite, taken 


after washing in a NORTON patent 


| AUTOMATIC WASHER | 


capacity 75 tons per hour. 


Washed grains ! #7... ... total ash 3°59% 
peas 1 Ё ... . total ash 3°30% 

beans à — 3° ... . total ash 3'10% 

. total ash 2°89% 


% 
% 


Ж 


#777 Ж ; 
ИМ 
ЭЖЖ 


> 
2 


Ж 


ЖЖЖ 


ON NO ак му л. 


x 

Gas nuts 8 — 13“ - 2 

S Stove nuts 12—18"... ... total ash 2'66% : 
\ French nuts 14—25°... ... ... total ash 248% я 
МО VISIBLE COAL IN SHALE. 4 

|| —— — 
NS 

1557 Р. | 

ө ө e id 

Consistent Efficiency without Human Control. T 

| я, 

E 


Е 
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SIMON- CARVES 


20, MOUNT STREET, MANCHESTER. 


“реа |“ = P 

WA E | ~ 

> — — 
mia инини; 


nnnm 2 ‚= 
—— ШС \ 


||| || — 
нн ||| || на —æE— 
Ы === - ааа. 
| | тт Xr * 4. 
oxy 


Pulverised Fuel Plant 
| on the 


Unit or Central System. 


MAXIMUM EFFICIENCY —— MINIMUM COST. 


ШЕТІ ЕЕЕ ГЕ ЕЛГЕ 
| The Hall-mark of 
a good Job. 


“ Supercrete, the choice of the 
super-critical,' is not an empty 
phrase. Supercrete has eam 
its enviable reputation Бу its 
solid unvarying quality and honest 
value. 
“ Supercrete is a rapid harden- 
ing cement of remarkable proper- 
ties and its strength increases 
greatly with age. 
We make no absurd claims for 
“ Supercrete ” but it can always 
be relied upon to do all that we 
say. 
Our organisation is such that we 
can give prompt deliveries to any 
part of the country. The list of 
those who Specify Supercrete 15 
growing daily, and we should be 
pe to add your name to this 
ist. 


You are invited to write us for prices 
and full particulars. 


И ТР EN. 
. = 
T 


3 
+ С d Е 
4p А, од <» ; Ж т. > ЕРУ” 
+ „ “4” “ Е „ * 
— „" М I + ва! — жы; е е LI 
— ” Ум et [ Әсе DE 5 ' қ | 
— pA М s | | | 
бат РО л AME N 
м... 4 , = 
= ч 


Interna] мем of SIMON-CARVES unit type pulveriser. 


LOW MAINTENANCE COSTS. 


At ‚ one of our installations the 
maintenance costs on these machines 
is 0:89. per ton of coal pulverised. 


Even with anthracite Ше figure is under 134. 


* Supercrete " is manufactured by 
SMEED, DEAN & Co., Ltd., 
Sittingbourne, Kent 
and Marketed by the selling organisation 


YOUNG & SON Ltd., 
Africa House, Kingsway, 
LONDON, W.C.2. 4217 


CEMENT 


INSTAL SIMON-CARVES PLANT 
| AND SAVE MONEY. 


49307 
G.A.S. 


— 


— — — n /, 
Мо. | AL 
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КА ee 


“ГІНЕ efficiency of your productive machinery 
is definitely governed by the power 
transmitter employed. Any inefficiency 

in the latter readily asserts itself on the former, 

not only retarding output, but in consequence 


Decrease Costs — Increase your Profits № 
The Coventry Chain Gearing affords a silent, positive, | 
yet flexible drive of maximum efficiency, combining tt CAM E L = Al R 59 
Ше following advantages :—they сап be runat relative : 
high speeds in cither direction; not affected by heat 
or damp; will transmit any quantity of power; can 
be used for long or short centres; economise floor 


space; transmit fluctuating loads with far greater 


(Registered Trade Mark) 


the most effective and economical power trans 
mitter in the world, ensures perfect power 


transmission, it speeds up the wheels of your 
machinery to the highest possible production peak 


hain Co., Ltd. 
The Coventry Chain : Sole Makers: 


success than is possible with any other form of gearing ; 


long life and consistently efficient service. 


We are showing at the Machine Tool Exhibition, Sept. 5—22, Olympia. 


цы АВ ых. 


Coventry England. Е 
Technical Representatives at : х 
Telegrams: T elepiiones : , 
London : 37, Southampton Street, Strand, W.C.2. Apchainser Rand Regent 3311 о 4 
Birmingham : 195, Corporation Street. Birchains Central 1083 e | 
Glasgow : 3, Садокап Street, С.2. Ceaseless, Glasgow Central 3928 o9 
Manchester : 308, Deansgate. Selling 3 ed К 
Newcastle: Maritime Buildings. Trio entral 219 ` 
Nottingham : Newcastle Chambers, Angel Row. ч 3 PENDLETON, MANCHESTER 5584 a 
Cardiff : R. C. Moore, Kenilworth Moore Llanishen anishen | 
i 4 и i 181 : 
Hillary Gardens, Llanishen. 181 Cardiff BUSH HOUSE. ALDWYCH, LONDON, W.C.2 М 
Representatives for Canada: | T 

The Coventry Company Reg d.). Montreal and Toronto. | m 

— — — / NV o 
BELTING ажна д ~) қт = 
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A, AL PONTEL ELEC RI RESISTANCE ту 
MC “WELDING EQUI УЛЕМЕК т, 


(ӨРОТ. ВӘТТ Te „ 


Phone c - _ " пр td J ACETERATOR | 
А ст La versi Sa Lie 
VICTORIA 9226 Allen. КУЛ сум HOUSE. SWI  SOWESTLONDON 


2%) | STAINLESS STEEL and IRON, (m 
СЕ | вв BROWN BAYLEY'S STEEL V WORKS LTD. SHEFFIELD. | CANS 


CRAVEN BROTHERS «aces» LTD. 


Comprising :— 
Sir W. G. Armstrong, Whitworth & Co., Ltd. (Machine Tool Dept) 
Craven Brothers (Manchester), Limited. 
Joshua Buckton & Co., Ltd. & Thomas Shanks & Co., Ltd. 
| VAUXHALL WORKS, REDDISH, STOCKPORT. 
MACHINE TOOLS, TESTING MACHINES, CRANES. 


HIGH GRADE IRONFOUNDERS a POWER TRANSMISSION SPATS 


Machine Moulded 


IRON CASTINGS 

ef Every Description for GENERAL ENGINEERS. 

Machine Moulded Repetition Work a Speciality. 
Enquiries Solicited. 


SMITH & GRACE, LTD. 


Engineers and lronfounders, 


THRAPSTON, NORTHANTS. 


; NG 
л.» Hangers, Wall Brackets, Standards, Wall 
LONDON: 35, Queen Victoria St., E.C. 4. |“ rnrapaton ^ 4-Wav Ansverasıe еле es. Turned Steel Shafting, Со 
| HanGens. SMITH’S GRIP ' COUPLINGS. 
ESTABLISHED 1850. And all Accessories for POWER TRANSMISSION. 


lex & REFRIGERATING MACHINERY 


Carbonic Anhydride and Ammonia Compression Systems. 


Land Installations. Marine Installations. 


RECIPROCATING PUMPS Ano HIGH PRESSURE GAS COMPRESSOR. 
THE LIVERPOOL REFRIGERATION COMPANY, С 


LONDON OFFICE: on ors to H.M. 
Dunster House, Mark Lane, E.C. 3. Қ BOLSNIAL "HOUSE, 'IVERPOOL. 


y 1 О O 


ЕЯ: | 
PULLEYS ОҒ EVERY DESORIPTION. TEN 
SMITH'S Swive њи а SELF-OILING 
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Advantages. 


че 


X Low Fuel Consumption. 


Фет. ЗАРА, "* < Ра ae 
— ос У C ACAD 


m | Cheaper Coal used. 
С РРА $ 
= > с сета Ба | Сокх Te и of 
m WA Gy rac yno о 
= Ж ə М“ Material. 
сс У 7 5 Гоу/ Upkeep Charges. 
2 а Low Cost of Foundations 
AS and Excavations. 
ИХ Absence of Black Smoke. 


Fuel Economy. 


We illustrate above our new type of Solid Fuel Furnace, full 1 i ive i i 
| | : с қ particulars of which we give іп our booklet “С.” Exhaustive tests have b 
.. with this type of furnace during the past two years at a large steel works in Sheffield, and excellent results have Кели obtained: 
| 1 15 Наи adapted for heating small steel billets the fuel consumption, including that necessary for heating up the furnace, is less than 
+ cwts. of coal per ton of steel, using a cheap grade of fuel and without the production of black smoke. The design can be adapted 
— . —— K—(——̃ —— 


to many purposes. 


We invite your enquiries. 


"Ке 


OWSQNEMASQ 


GAS PLANT CO.LTD. 


LEVENSHULME MANCHESTER 


HE WORTHINGTON OIL ENGINE 
provides an ideal prime mover for every 
class of LAND AND MARINE SERVICE. 
A  high- cas TWO - CYCLE SOLID 
INJECTION ENGINE of the CROSS-HEAD 
TYPE of simple, accessible and robust design, 
reliable, economical and durable in service. 


па C ӨС cas 


| 


| N d cm R pa rulc: One of three 360 B.H.P. 230 K.W. sets supplied to the New South Wales Government. 
| 1 — 120 е” .. Waterworks. ——— 

1 — 540 Standard Sizes from 60 B. H.P. to 540 B. H.P. 
| 1 — 360 ы се Irrigation. Over 55,000 H.P. of this design at 

1 — 270 work in all parts of the world. 

1— 60 | | 

3 — 360 T D.C. Generators. | WE INVITE YOUR ENQUIRIES. | 

2210 | 0 Alternators WORTHINGTON-SIMPSON, LTD., ^ 

ш 1. i TeterHones' QUEEN'S HOUSE, KINGSWAY, Terons ii 
| B D.C. Generators. 4271 я и 
| 1-1 | новом ^ LONDON, W.C.2. uum ol 


2— 60 s ... Waterworks. 5 lines! M 


. 
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_ CAMMELL LAIRD & C0., Lo. b 


STEEL MANUFAOTURERS. _ SHIPBUILDERS. ENGINEERS. BOILERMAKERS. 
LONDON OFFICE: 83, Central Винер тае 8. 
SEF LAST WEEK'S AND NEXT WEE VERTISEMENTS. 


4548 


— ROSE, DOWNS & THOMPSON, LTD. MACHINE MOULDING 


— нии. | А SPECIALITY. 


ESTABLISHED 1777. | 
UP TO 15 TONS. > Send us your enquiries. 


EC. WERF GUSTO 
E 1.5999 Рама A. f. SMULDERS, 
| Ed: vx E ҸЕ. Engineers and Shipbuilders, 
| | рее SCHIEDAM (HOLLAND), 
| | | oCCranes, Dredging Materials, Coalhandling Plants, Oil Tankers. 


| DUI с LEE x Sole Agent for United Kingdom : 
[ | FEL R b „„ ANDERSON ROD GER, 35. Victoria Street, Westmiaster, LONDON, S. W. I. 


| Makers of Pressed Steel II PAYS TO DRIVE DIRECT AT RATIOS UP TO 
| Tánksfrom220galsto| 200 1 АТ 97:/. EFFICIENCY THROUGP 
Braithwaite с Co. Engineers Lid МЕ 1 LUTH & ROSEN TOTALLY 

ENCLOSED DOUBLE HELICAL 


| TIME RECORDERS PRECISION REDUCING GEARS 
for unexcelled life and real saving in running and 


all purposes on free crial. Write бот free copy o. 

‘Gm “The Unproductive Minste.” BROOK 
upkeep costs for all industrial low speed drives. 
The LUTH & ROSEN features make all the difference for 


17 Empire Works, HILEBRUUD 
unqualified success. 


1 THE STEEL PIPE 04. 


KI RKCALDY, N.B. 
| | | See our large Advertisement monthly. 4314 


| MECHANS LIMITED, 


Engineers & Contractors 
SCOTSTOUN IRONWORKS, GLASGOW 


For low speed electrical drives consider our self-contained 
flexible helical geared motors and flexible spring couplings. 


4677 


Send your name for our mailing list to :— 


LUTH & ROSEN Electric Co., Ltd, 


LONDON OFFICE: = 
10, Princes Street, Westminster,S.W.! | 450 B. H. P., 73019 Б.Р.М. co-axial Cement Mill 75, Victoria Street, LONDON, S. W. I. " 
Seo Illustrated Advertisement appearing ve. 973% efficiency. Phone: FRANKLIN 6119. Telegrams : LUTHNESOR, SOWEST, LONDO: 
June 15. 415 


THE THREE CYLINDER LOCOMOTIVE. 


Translation of part of an article that appeared in the 
Tokyo Nichi-Nichi Shimbun, May 22nd, 1926 :— 


„It causes less than half the vibration to the train 
as compared with ordinary present-day Тосото- 
tives—it gives a fine smooth start and prevents 
disagreeable shocks to the passengers. It pulls 
the regular limited express with four additional 
cars and still has plenty of power left to haul more. From now on, this type will be the motive power 


for all limited express trains. Imagine pulling 17 cars and keeping the limited express speed ; 
it surely revolutionizes the locomotive world.“ 


TELEGRAPHIC ADDRESSES: an 
Locomotive, New York City. Sivad, London, England. 


Thaine-Lourenco Marques, Port. East Africa. 


AMERICAN LOCOMOTIVE SALES CORPORAT 
New York City U.S.A. 
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өөө INDUSTRIAL 
MACHINE OR PROCESS REQUIRING PURE CLEAN AIR. 


mc EFFICIENCY 
| ey + га 3 "hu Aus "yas | 2 | AS T 
' а S S % am 25 Et 

ејејеје Dad AIR FILTERS 

то? ва КТ Au t "A | f | 

тэре ЕЗҮ Sr при RAT E FOR EVERY 

GUARANTEED UNDER INDEPENDENT TESTS 

99:9 per cent. EFFICIENT. 


Illustration showing 5,000 CFM HANGING TYPE INSTALLATION 
composed of 20 D-250 units. 


Protectomotor Air Filters place at your disposal a wide selection of carefully 
designed Air Filters capable of sustained operation at high efficiency and 
with unusually low maintenance cost For any type of service which requires 
the protection of your machinery, your building or your employees from 
abrasive dust, Protectomotor Air Filters can be provided, ranging from the 
tiny Protectomotor used on one cylinder agricultural engines to large 
capacity Protectomotors designed to pass large quantities of air for 


ventilating systems, dust recovery, and similar uses. Every activity in Sketch showing 
which the Protectomotor medium of air filtration has been utilizei has led construction of 
to the evolution of specially designed equipment for its particular require- Air Compressor 
ments, and the wide use of Protectomotor Air Filters is a striking testimony Type Filter. 
to their universal adaptability. 
RANGE OF SIZES FOR AIR COMPRESSORS, OIL, and GAS ENGINES, ETC. X 386 
Model CO Capacity 15-20 CFM. Model C4a Capacity 150-160 CFM. 
99 C1 [T] 40-50 9 99 Cs 00 200-225 99 ( ( VOKES & (0 Vok H 
T) С? 2. 60-65 Т эз 0-250 as 250-500 ыы Ф ө 99 esacess ouse, 
Cs 75-80 95 ТТ D-500 [T] 400-450 os N 
s " 95.97, LOWER RICHMOND Ta orthern Representatives : 
= ylor & Shaw, 121, Devonshire St., Sheffield. 
= 002110 ROAD, PUTNEY, S.W. 15. J. A. Dickie, 93, Hope Street, Glasgow. 


LET US QUOTE FOR YOUR REQUIREMENTS. PRICES ON APPLICATION. 


“Х.Х. 


A NERA. 
r 


This photo shows a 2,000 K. V. A. Substation 
| 1 i ful type 
242 о едшрред with the most success yp 
The British Electric of single - phase air-cooled transformer 3 
Га nsfo rmer Co. Ltd. on the market. Particulars will gladly | 


be sent on receipt of .a definite inquiry. | 


HAYES + MIDDX: ENGLAND а 


— — — о 


| ЈАР" >- —— — 
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geni | 
WHITECROSS | | ONE 
WIRE КОРЕЅ | @ = з 


THE WHITECROSS. WARRINGTON 


Sans "ји а — 
| вани HENRY & COOK In 


Machinery for Mechanical 
Handling of Materials. 


West North Street ABERDEEN. 


The MACFARLANE ENGINEERING 


60. LTD 


A particularly hard wearing Compressed Asbestos 
Fibre Jointing for all Steam or Water Pressures, 


| Ammonia, Acids, Oils, etc. 
“BUFFALO” INJECTORA f pELDAM PACKING & RUBBER CO., LTD. 


Operated Class А Ша 24 ft. 
га о Head Office: 16, Gracechurch Street, London, Е.С.3. 
Telepho : AVENUE 4774 (3 lines). Telegrams & Cables VEEPILOT.” 


by One 
handle. Зала, for 


качи опије А 


NON-FERROUS METALS 


Brass, Manganese Bronze, Gun Metal, Nickel Silver 
and Copper. 


| 
и mum с шз В ные а нн mo о шана НЫ. COPPE а 


Our SPECIALITY is INGOT METALS. We manufacture to your own and to 

Standard specifications for Casting, Rolling, Extrusion,etc. Send us details of 

your requirements and so take advantage of our wide and varied experience. 
Write us to-day. We can help you | 

Е. J. SMITH & CO. uS EI , LTD., 

TYSELBY MBTAL WOR BIRMINGHAM. 

phone. Victoria 584-5-6. Wires: “ Tysefermo B'ham.” 


& COMPANY. 
BIRSTALL (5:5. | 


London Осе: 
Balfour House, Finsbury Pavement, E.C.2. 
"Phone: 3430 and 3431 Clerkenwell. 


И | REVOLUTIONISE your METAL SAWING 
=== @ WITH THE 
“CLIFDELL” cow sawine MACHIME 


ACTUAL CUTTING TIMES :— ій 


| я 


|І 
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(| САЙ SLIPPING BELTS — 


ENGINEERING. 


Ж JF 


=" SLIPPING PROFITS! | 
25 * High Test " Belting gives : highest % 4 Ұр 
ЛАР transmission efficiency possible, because: 


Specially woven 32 oz. duck 
with frictioning between plies— 


Vulcanised under tension 


Friction surface 

No seams at edge 
Vulcanised under extreme 
heat 


Secret friction and absolute 
impregnation of duck 


therefore greatest flexibility with 
greatest. strength. 


therefore elimination of stretch 
on drive. 

therefore no possibility of ship, 
th refore no disintegration. 
therefore unaffected by tempera- 
tures up to 180° Fah, 


therefore longer life under steam, 
oil and wet conditions—resists 
actd fumes. 


Manufactured by: 
The British Goodrich Rubber Co., Ltd. 
SOLE AGENTS: 


Bell's United Asbestos Co., Ltd., 
Southwark Street, London, S.E.1. 


| BELLS ASBESTOS 
TECALEMIT| 


will solve your 
lubrication problems. 


This quick, simple, clean, efficient 
and inexpensive high pressure 
lubrication system can easily be 
fitted to any machine— large or 
small. The saving effected 15 as 
much аз 921% in time alone. 


Let us show you how we can 
save you time and money. 


Итие to 


TECALEMIT LTD., 


Lubrication Experts, 


4316 


MITRE HOUSE, SCRUBBS LANE, 
WILLESDEN, LONDON, N. W. 10. 


8. 
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BRIGHT WORK 
A 
SPECIALITY. 


MARSDEN & SON. Ltd. 


LONDON ROAD, 4388 
MANCHESTER. 


Telegrams— Telephone— 


Botts, MANCHESTER. 2031 CENTRAL (2 lines). 


EXCLUSIVE 


Exclusive in the best sense—exclusive ја 
material and cones, eficiency in operation 
and lasting servi 

Engineers of наићи will appreciate, 


»BoSss»- 


FULL-WAY 


GATE VALVES 


Not only for their obvious superiority— 
apparent at a went eh м” ties rarely 
found in eombination. ullway passage, 
Мера tightness, see n pci no sticking 
r grinding. 
BOSS Gate valves have bronze-faced parallel 
gates working against bronze seats and 
operated by cams revolving іп wedge- 
sbaped trunnions. In closing the valve the 
gates move freely down until opposite the 
valve ports. The cams engage with lugs 
cast in the body, bringing the trunnions into 
action, pressing the gates apart on to the 
seats without injury to the faces and rendering 
the valve 


DOUBLY SECURE 
AGAINST LEAKAGE 


Boss Valves are made ір all sizes 4 !п.—4 іп. 
in all Gunmetal and 2 in.—12 in, with iron 
body, G.M. fitted. 


British STEAM SPECIALTIES LP- 
Bedford Street, NB aba ал ИЙ. 


ТГ - жзззтерғаж ma ж 
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Е BRITISH SPECIALISTS. (ONADMIRALTY WAR DEPT. AND COLONIAL LISTS) 


HYDRAULIC LEATHERS E 


| LEATHERS COMPANY LIMITED ALTRINCHAM. 


TETEA The BIRMINGHAM BATTERY & METAL C? L^ c И 
NEC TNCS ваты "LLY Oak, BIRMINGHAM 1 = 


000 k.p. 
1-500 h.p. now in use. 250-6000 г.р.т. ie: 
Емквү HILL STREET тр я: 
W.G. WALKER & Co. WzstuiNsTER, S. W. i. . SEA AM LESS 
Tel.: VicroRiA 1622. = CE ml е AND BRAZEL 


THE VACUUM BRAKE CO., Lid. 
3, 5, & 7, Old Queen Street, 
LONDON, 5. W. 
Telephone: Victoria $26). 
26 ТАСА” 
For Large Advt. see page 31, June 22. 


WALLSEND-ON-TYNE (Head Office). Builders of all TYPES of SHIP PROPELLING 
Tel.: Newa, Wallsend.” 


SUNDERLAND. MACHINERY, including SINGLE 
Tel.: " News, Sunderland." 
LONDON OFFICE: 22, Billiter Street, E.C. ACTING and DOUBLE 
Tel.: Nemerio, Fen, London." ACTING. 


LIVERPOOL OFFICE : 
529, Tower Building, Water Street. 
Liverpool." 


DIESEL ENGINES 
up to 1000 HORSE POWER 
PER CRANK. Manufacturers of the 
"NORTH EASTERN SMOKE TUBE 
| SUPERHEATER for all TYPES of BOILERS. 
Manufacturers under licence of the UNITY °° CRANKSHAFT. 


» Engines, Boilers, &c., Constructed for Export, and Fitting Out Sapervised, 


ROW S PATENT INDENTED TUBE 


7 x: having TWICE the EFFICIENCY of PLAIN TUBE 
2 forms the Basis 


of ог CALORIFIERS for the 
HEATING and COOLING of WATER, OIL, &c. 


BOILING BATTERIES 
_ for BLEACHING KIERS, DYE VATS, «с. 


3, ROYLES LIMITED, 


Fig. l. | ENGINEERS AND SPECIALISTS, 
Genel Ue IRLAM, MANCHESTER. Hard Wate 


М ат. 
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а Lou can obtain 


Verity Switch & 
Control Gear for 
every Industrial 
Purpose 


А Verity Starter for 
Direct Current. 


v 


A Contactor Type D.C. 
Motor Starting Panel. | 


The * Aston" Rotor and Stator 
Control Panel. 
Oil Immersed Type. 


ORGANISED 
BY THE 
MACHINE 


TOOL TRADES L. d N 4 т E D 


ASSOCIATION 


70, VICTORIA ST, ASTON BIRMINGHAM 


LON DON. S. W. Telephone: East 805. Telegrams : Verity, Birmingham.“ 


3854 


Branches at 


London, Birmingham, Bristol, Glasgow, Leeds, Liverpool, 
Manchester, Newcastle-on-T yne, Nottingham, Swansea, Dublin. 
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TELEGRAMS: 27 
\ PRESS, LEEDS. 1 


NATIONAL 


TH à 


АВС, 57. 
EDITION © 


QT 


| | || || ІШІ 
AL l| TANKS 


FOR OIL WATER вс. 


STRUCTURAL 

STEEL WORK 
OF EVERY 

DESCRIPTION: 


- Gasholders & 

Gasworks Plant 

Telegrams GAS LEEDS” Boilers вс. 
London Office 


S VICTORIA SY SM. 


CENTRIFUGALS. || fuel economy 
— а is your problem- 


— таке a point of visiting the 
Turbine Furnace " exhibit at 
the Colliery and General 
Mining Exhibition, City Hall, There the experts in attendance will 
Deansgate, Manchester, July discuss your difficulties and show you how 


10-21. the Turbine Fame has reduced и 
bills by as much аз 20 per cent. 
STANDS 26-27 particulars on request. 


\ 209 — — У 
i The ж” 
FOR THE САМЕ AND ВЕЕТ SUGAR FACTORY. 7 Fa Pe т“ ғ и“ 
Belt, Water and Electric Driven. T 7/7 p re ~ і p» P LX ACE 
| < , „London, W.C.1. 
POTT, CASSELS & WILLIAMSON, || те точен rect со, тр Pet sitem tm va 
MOTHERWELL, SCOTLAND. 4245 > өз — ÉÁ— 3 
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HARDENS IN ЈАШЕЕЊЕМА AIR ох WATER: 


Howell & СОД? став уских (8 2е/ 12 0. | 
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Patent Steam Engine Indicator. N PETROL | | 
Engineering. Instrument 100 Н.Р. P» PARAFFIN 


Manufacturers, 


| ка HANNAN and 
| 
|| 


E 
4 

= 
a ` 


| 15, в 5 жауы Е М G | М Е5. 


edem ALSO MAKERS OF— 
Всигдопв Patent Pressure 
Vacuum & Compound Gauges. 
Buchanan's Improved Engine 
„А Counter for Marine Engines, 

А Salinometers, Thermometers. 
Lever Clocks, &c. 


------ ----- —— — — 


MECHANICAL CONTRIVANCES 
andNEW & USEFUL INVENTIONS 


The Farrand Rapid Rule, 
Nickelled Spring Steel, 
can be let out 6 inches 
to 6 feet and held 
at any point 
for work. 


x. 


ЕСТІ; 
ТАМ 


TRADE MARK 


нклвт Parano 


6 
~ v 
е 4? 


The sign о faithful service. 


‚ RICHARD'8 INDICATOR. 


~ 


PSON BROS. (BILSTON) LT 
У Мотка: BRADLEY Пе, 


‘ 


May we quote you? 


No matter how intricate or 
what material, we can ensure 
satisfaction, 


AN OPPORTUNITY IS 
BEST PROOF. 


Remains 
Rigid when 
ejected from Case, 
but is quite Flexible. 
A Boon for Measuring up. 
Made for the Pocket. 
20/- post 64. | 


Hill&Son,4, Haymarket, London. 


'"PERMAC JOINTS RESIST HIGHEST 
ESSURES 


‘PERMAC JOINTS DO NOT RUST 
EASILY REMOVEO WHEN REQUIRED 


THOMAS & BISHOP (ТБ 
37 TABERNACLE ST. LONDON, E.c2 


Adams' and Grandison's Sight Feed 


LUBRICATORS. | 
KEROSENE INJECTORS 


for Steam Turbines. 4205 


STEAM KETTLES. 
The Steam Cylinder Lubricator Co. Ld. 


Gordon Works, Lr. Broughton :: MANCHESTER. 


LEROY'S COMPOSITION 


FOR COATING BOILERS, STEAM PIPES, Же. 
Preventa the radiation of heat, saves fuel, and inoreases the power of Steam. 
PEP!!! 8 


Asbestos Composition, Asbestos Mattresses, Asbestos Rope, 
Silicate Cotton, Plastic and Sectional Magnesia Coverings. 


F. LEROY & CO., 172 ^ соз лемді а 


“TRIUMPH” STOKERS 


Simple — Strong — Upkeep low. 
Highest Efficiency—Smokeless. 


Dept. ENG, Century Works, 
Commercial St., BIRMINGHAM. 


Айғай Ltd. ` 


FERODO LININGS 
„ hold/ 


HE continual raising and 

lowering of heavy loads de- 

mands a Brake Lining that 
will not only withstand the high 
temperatures which obtain 
through constant braking, but 
also give a positive “grip” in 
sudden “holds,” ensuring abso- 
lute control of the load. And 
Ferodo Brake Linings hold! They 
maintain a constant co-efficient 
of friction under heavy braking ; 
their very efficiency gives confi- 
dence to the cranesman, speeding 
up the day’s work. 
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TRIUMPH STOKER, LTD- 
KiRKSTALL Воло, LEEDS. 


“>” 


ААА. 


FERODO 


BRAKE LININGS 
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N 
PLU 


қ << 
1 
i не 
ИЕ, 


\ , 24. 


ИЗЕО ЕОК 


‚ўуз НОТ ОВ i 
| ДУ) сор FERODO LIMITED, 
I" г LIQUIDS CHAPEL-EN-LE-FRITH, via STOCKPORT, 
| І Ра AND SEMI- | 
| “Я - FLUIDS Depots and Agencies :—London, Birmingham, Man- 
: chester, Brighton, Leeds, Liverpool, Bristol, Cardiff, 


Newcastle, Carlisle, Burslem, Glasgow, Aberdeen, 
Belfast. 


DRUM ENGINEERING 60., LTD., 
' A BRADFORD, Yorks, 4611 
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EFFICIENT, 
ECONOMIC, 
RELIABLE. 


Regd. Olfice and Works: POTTERY LANE, NEWCASTLE-ON-TYNE. 
'Dhone : Central 2409. ‘Grams: i Hydrological, Newcastle." 
London Office: BROAD STREET HOUSE, LONDON, Е-С.2. 

ntrel 7560.  'Grams: '' Hydrological, Ave, London.'' 


MACHINE TOOLS. 


PUNCHER SLOTTING MACHINES 
For Cranks, Buckles, &c. 


GEAR GENERATORS 
For Tramway Gears, &c. 


GEAR HOBBING MACHINES 
For Turbine Gears. 


LOCOMOTIVE MACHINE TOOLS. ав 
WM. MUIR & Со: LTD. MARCRESTER. 


s ” 
SUPERHEATERS 
ік every type 
_ ef Boiler. 
MAKERS ОР 
HIGH-CLASS 
STEAM PIPE 
WORK іп SOLID 
DRAWN STEEL. 
“UNIT * 
Superheater & Pipe 
Co., Ltd., 


UNIT WORKS, SWANSEA. 
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STRONG, ACCURATE and RELIABLE. 


MADE IN MANY VARIETIES 
TO SUIT ALL PURPOSES. 


Adopted with advantage in connection with 

Steam Plants (Superheaters, Economisers, &c.) 

also Sugar Refiners, Gasworks, Breweries, 
Heating Plants, Baths, &c., &c. 


State your requirements and write for prices to— 772 


T. SUGDEN, Ld, 


180, FLEET STREET, LONDON, E.C. 


M 
ROBERT WARNER (UNPS) Lit. 


Magnifying Thermometer 


ЄЗ же, АЛТЫ ЛЕ: #5 
~ STEAM AND ELECTRIC. 


With or without 
Lifting Magnets, 
Navvies, Grabs, etc. 


Telephone No. 
1266 DERB 


——— М 222 
LES DER 8 | 
“COLES, DERBY.” Қа ---- | -- | 
Қ A m li 2 Қ y | "еи 


— 


HENRYJ. СОА Dery 
Thomas Turton & Sons, 


MANUFACTURERS OF - LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENCINEERS' TOOLS, HAMMERS, ЕСЕ TOOLS, STEEL 
FORCINGS, SPRING STEEL. 


Tool Steel. | 
SHEAF WORKS, SHEFFIELD. | 


pe———————— —— — 


Telephone: Sheffield 25171. 


7812 


London Office: 
17, St. Swithin's Lane, London, E. C. 4. Telephone: City 4677. 


DRUMMOND 
Lathes 


score on all 
points— 


Handy for 
repair jobs. 
Accuracy 
guaranteed. 


PI я С 


Designed to 
resist wear. 


s For repati work- 


Scientifically maintenance demands an all-round ЗИДА 
strong. ready for a light pin, an accura fie handy ' 


heavy boring job, ап ything — 
Drummond is designed specially for 5 ME 
varied work. | 


Send to the lathe арене for details— 
3 ; жыз Works, Сий бог 7 
А шш > ШІ ү ТШЩ ДШШЩ N ІШІ мъ, | < | 
| E Sn БОЛП J 
УС УС 
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Lou ргісе. 
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WATER PURIFICATION |JOHN OAKEVZSONS E 


GENUINE EMERY, EMERY WHEELS 
carts | C a m 
, Wellingto иШ, 
STERILIZA TION. ington GLASS & FLINT PAPERS, 


"LONDON, S. ТҰН | 
For TOWN SUPPLY, INDUSTRIAL & DOMESTIC PURPOSES. BLACK LEAD, &c 


Also 
OIL SEPARATORS, FEED WATER HEATERS, EVAPORATORS, 
OIL COOLERS, STORAGE HEATERS, DEGASSERS, TEE d 


KENNICOTT WATER SOFTENER С0., LTD., 
IMPERIAL HOUSE, KINGSWAY, LONDON, W.C.2. 


JAMES C KAY & CO ПР 


HEAP BRIDGE Роумовх, BU RY. 
— 


МАКЕРЗ or 
Machine moulded and 
Machine- cut 
Toothed Gearing. 


Flywheels and Nope Pulleys. 


an OR — 


General Iron Castings for the Trade. 


ESTABLISHED OVER A CENTURY. 


Sole ај 


>, ч ES HENDRY те 


Main Street, Bridgeton, Glasgow 


—— 


HAND WINCHES, PULLEY BLOCKS, 
FRICTION HOISTS, JACKS, PILE LRIVERS 


BRANCHES AT LONDON, BIRMINGHAM, MANCHESTER, ETC. 


GRAFTON & CO. 


CONTRACTORS TO Н.М. GOVERNMENT. 
CYCLOPS WORKS, 


пыз BEDFORD 
Grafton, Bedford, в 
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ENGINEERING. 


This new device is a plain or mag- 
netic Rotary Chuck bolted on the 
table of the regular machine and 
driven by a separate motor through 
a two speed gear box. 


With this chuck, the finest kind 
of rotary grinding is possible on 
rings, valve gates, disc work and 
countless other pieces. Greater ac- 
curacy can be obtained and as this 
method is much faster than milling 
for rough finishing, castings, etc., the 


Rotary Chuck, with separate motor drive for 


Something new... and better 


earning power of the Vertical Sur- 
face Grinder with this Rotary Chuck 
makes it produce real savings as 
well as better work. 


Write for a descriptive circular. 


MACHINE TOOLS 
SMALL TOOLS 


HAMMERS CRANES 
GAGES 


NILES - BEMENT - POND CO. 
General Office: 111 Broadway, New York, О, S. A. 
London Office: 25 Victoria Street, S. W. 1 


Great Britain Agents for Pratt & Whitney 
BUCK & HICKMAN, Ltd. 
2-6 Whitechapel Road, London, E. 1. 


p. & W. Vertical Surface Grinder 


ER o oou o ͤ —— ————ͤ 


THE BUTTERLEY CO.; Lo. | 


DERBY. 


Telephone Nes. Т and 76, RIPLET. Telagrama— 


EgrABLISHED 1794. 
Iron werbe. NAM. 


„Bar Iron, Iron Castings up to 
Bride and Structural Steel work, Pit Trams, &. 
а Gas Fr - . High-elass Machine Work of all descriptions. 


Special Acid-Resisting Metal for Chemical Plants, 
Large Retorts, Pans, Acid Eggs, #с., a Speciality. 


Telephone—2i80 am. 


BLOWERS, GAS COMPRESSORS, EXHAUSTER: 


LONDON OFFICE—52, Queen Vietoria Street. 


ча of the Positive type. 
| ох МЕ ~ | For INDUSTRIAL PURPOSES. 


For Gas Works. 


For Chemical, White Lead, Soap 
and Oil Works. 


For Pumping Gas, Forcing Air 
through Liquor, &c. 


Advantages and Features: 


Absence of all Valves. 
Simplicity of Construction and small 
y enclosed. 


number of working parts 
Working parts ente 
Good efficiency. Silent working. 


For Azitating or Mixing, «с. 


THE 
Can be arranged for driving by disse жагы: BRYAN DONKIN (0. Lo. 
Belt, Steam Engine, Gas Engine, ~ 1 | Engineers, | 


оғ Electric Motor. | Fig. 659.—View showing Ses Parts of Machine 4834 . = CHESTERFIELD, England. 


COLD STORAGE. 


4 
станар зе HOUSE, 
N WALL, E.. 2. FOU 
А | ENGINEERING G (1927) 5 


Printed for the Proprietors by HARRISON*& Sons, LTD., аб һе ите Parish 
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